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This addendum describes the additionsl programming
features of Unidex-IIIa4 with Yercion-34 software., Wherever

approprisater reference is made to the Unidex-IITI HManual
Fev,0-14.
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FEATURES OF UNIDEX-IITIA. (Refer Section 1-2 of M=znuazl)

L e B B B T B e I o R L I e s

The sdditional programmable functions of Unidex-IIIA
are as follows:

- Mector Feed Rate Mode (Linmear Intersolstion betuser two

points.?
-  Register operations and Register bassed moves
- Frograsms executable 25 swbroutines
- HReset Svstem on Interrupt
- Fkeset System by program statement
-  Feed Hold on Interrunt

-  Multiple i-outs concurrently prograzmmable ss interrupt
inmuts

it}

~ Froarammablis messagle displ

2y
- Frogrammzble messasqae ouffer

- Irmnternal reqister & 170 stitus monitoring and display
- Interactive Dats Input from kevbosard

- Acceleration/Deceleration mrogramming
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GETTING ACOUAINTED MWITH UNIDEX-ITIX#4 (Chapter 2 of Manuwal)

L d e A R B I B R I N I I e dr s s B r

2.1 FOWER UF.

The svstem initialization at power up azlso checks ithe
User Memory for any alterstiomns since the previouws EDIT
zession, A validity test is first carried out by verifving
g prestored word (146 byites longr. Nexty a3 checksum
wverificetion is done on Lthe entire savailable User Memory,
The chechk sum is stored in the first two byvtes of the memory
and Lthe mrestored word in zddresses 3 throuwgh 18,

The self testinmg during power-up is done in the following
prder?

1. EFROMs: Checksum verification. & failure will cause
the messaqge " ROM ERR' to be displaved by the zlphanumeric
diswmlav, The ormerating svstem does not sroceed further,

2. SYSTEM RaMs! Write znd Read testing. The information
in the KAM=s iz not destroved during tids taest. Failure caecses
message "SRAM ERR® to be displaved,

J. USER MEHORYS

z) HWrite and FKesd testing withoot cheanging existing
information, Fzilure causes messsas "URAM ERR",

o) Merditication of prestored word, Feilore ceuses messade
"URAM ALT", ( Mezans User RAM altered), Thisz message is
expected when User Hamore RAM conips have Deen powered down
for sny resson such 3s installation of mnew KAM chips or
# pattery fazilure.

¢! Checksum verification. Failure may e due to errors
written into the User Memory due to electricsl noise.

If the User Memory was clesred prior fo powering down
Hpidex-TIIAr the messaqge "URAM CLR" is aoisclaved st power-up
if no failure ocrcurs in the above three tecsts,

If howevery one of the programs in the User Memory has
been selected 3s 2 EBoolt-strap prograsm Lo run 3t power uDg
Urides-ITITA will execute the zspprowpriste progaram if the self
diagrostic tests are complelted without failure,

If alternatelyr 2 program (s3v 47} has been zelected as
a set-up programy the diselay will show "RUM - 47" and
pressing the L[EXECDT key will stzrt the execution of the
HTOgTam,



If there zre no failures in self testings the User Memory
ie mot clear and if there are no Boot-strap or fet-up
programs selectedr the messsge " SY5 RODY" 15 displayed,

2.2 FRONT PAMEL RESET,

Ferforms Self diagnostic tests z3s abpoves. Howevery front
panel reset does not cause the EBoot-strap program to run,.

Fesetting of Unidex-TITA is disabled when editing =
program in the User Memory. If the [RESI key is pressead when
editingr the message "EDITING'' i¢ displayed. Fressing
the [EXECY key will bring back the display prior to pressing
the LCRES] hkey.

243 DEFAULT STATES AT FOWER UF.,

The default states that Unidex-IIIA rowers up in sre as
listed below!

- bocal with remote enablen

- Trecremental mode (GP1) E zlternates with G?0 13

- Norm Corrmer-rounding mode (GZ4YLD zlternates with G223 1

- Indeperndent Feedrate Mode (GOQ0L alternates with GO1 1]

- Harmal Move Mode (GI9) { alternatesz with G47 & G48 ]
]

- No Accel/Decel (G34) [ slternates witn $3I7:638 & G379

2+4 SELECTING A RBODT-STRAF FROGRAM
A grogram to be run 33 3 Boot-strap program a3t power wup

it selected wsing the followimg Key sequencs, Any Set-up
program selected is cancellea,

Fower up

CERIT] "FGM —1"

CSHIFT1 CF1 “Bo0T 37" Froqgram #3237 is currently
the Boot-sirap program.

L1 *BOOT T2t

£51 *BEOOT 25°

CEXEC] "EQOOT 25t EDIT ledo is turned off.

Frogrem #2535 is now the
Cogt-strap proaram.
Fower douwn

Fower oD Executes FProgram ¥25.



.
249 SELECTING A SET-UF PRUGRAM
The kev sequance is deccribed bhelow!
End of Frogrsm Execwution * READY °
CEDITI *ELLT- 41" FProgram #41 just
wrecuted,

CSHIFT] LG1 "SETUR 7%%  Current setup program

£13 £%1] "SETUR 190

[TEXECI "SETUR 19"  EDIT led turms off,

Fregram #1% is now the

Setupr orograme Boot

Ztrap nam. cancelled,.
TRES] TRUN - 12"

LEXEC] Executes FProgram $£19.
Foot-Ztram Bnd Seit-up programse sre motusily exclusive,

Unidew-1TIA msv be srogrammed Lo eitner run 2 boot-gtrae
proaram or have a8 set-up prograsm but not both simultsneouslv.,

24 DESELECTING BODT _S5TRaF & SET-UF PROGRAMS

The Foot strap and Set-ue mrogrsms msy bhe deselected
with the following key seguernce,

TEDTITI *EDIT~ 7T&°

TEHIFTI M3 *ONOEQOT ¢

TEXEC]T PONQEOOT * ERIT led turns aff.
Frograms #2535 £ $19
deselected,

CRES] " O8YS RDY

Fower down

Fowar umo "asYS RDY®
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SYSTEM FROGRAMMING DOF UNIDEX-IIIA (Section 4-2 of Manual)

L I e A e T e R i i B e L R B B B B A ]

3.1 REMOTE SELF DIAGNOSTIC TEST.

Whnen orperating Unidex-IIIA is in the remote mode of
operations gither vis the REZ3Z2/7422 interfsce or the IFEE-
488 interface: the zeli diagrnostic tests described in
Section-? sbove may be performed and any failure informstion
retrieved by the remote comtroller.

The character string shown below sent to Unidex-IITA
will initisgte the self-test.

"Voor 1fC Note! Unidex-ITII4 13 reaguired to be
zgddressed prior to sending this
charzecter string,

Az descerined in Section-2» the test mav be orematurely
terminated due to a failure, At the end of the testing
seguences Unidex—ITIA will i1ssue 3 SERVICE REQUEST to the
contraller. The controller is required to o SERIAL FOLL of
Unidex~ITIA to retrieve any failore informztion z2rnd enable
further commueniocstion with Unidex-TITA,

The stzatos bvte obtained as 3 result of serial polling
after self-testing is described below!

| | SET ! CLEAR 1
[ oo e o i | e e i
I Bit-7 | Indicates failure b No feilures i
1 { i |
I Bit-6 | Always set. Setting Bit-4 initistes the B8RO |
| i I ¢
i Bit-3 1 Not Used | I
| Eit-4 | Not Used | I
t | ! I
I B1t-3 | User Memory Altered | User Memory uncnanmied I
I ] | !
boRit-2 | User Memory Write/Read | User Memory Write/Resd! |
| Il Failure 1 Ro failure !
I BErt-1 | Svstem RAM Write/Resad | Svstem RAM Write/Fead! |
| I Failure t No failure !
I Bit-0 | EFROM Checksum Failure | EFROM Checksum verified |
| ] [ i



Note! Unidex-IITIA will isswe 3 SERVICE REGUEST uwhen the
Self-test terminates either due to a2 fzilure or
ppoen comeletion without zny failure. Controller
muist SERIAL FOLL Unidex~TIIA to enzitle further
commuricastion witn Urnidex-TILIA.

With & User Memoryv of 32K bvies the zelf-test may
take upto 4 seconds to complete making the SRO
nmecessary to 1ndicate the terminaton of the test.

It is s8lso important to note that 3 EFROM error may
cavee 2 bus hang wp if the error in the EFROM is

i the remote interface software. A bus hang up
situztion is detectable by the remote controller,

W
rJ

FPRINTING REGISTERS Xi-X4 & Y1-Y4

The content of 2 register such zs X1 mavy be 2ccessed by
a computer controlling Unidex-IIIA in remote or may be printed
on 3 printer connected Lo Lthe RS5-232 or RS-422 connector just
as it ils possible Lo do the same with the axis position
registers.

Wher Unidex-TIIA is in the local mode: with a3 printer
cornmacted to #ither the RS5-Z32 or the RE-4322 connectars
the redister values may e printed as shown bDelow.

KEY SEQUENCE CHARACTERS FRINTED

PO B B I L e I e L L L I A PR B

LFRTI X1 [C11 £EXCI <9 gwacesr XLIREG = 00003534000 <erlfl

LCRRTI LYT [41 EEXC] 2% swacesk Y4IREG = -0000000250 <corifl

CFRTI [X1 CEXCT <9 spacess XIAXIS = 04354000789 <crlf>
In the Remote mode of owerstionr the controller must

send the print command and e resdy to read the data sent by
Unidex-IITA. Mhen using the ITEEE-488 bug it ig necessary
that Unidex-~IXIA be sddressed to talk after sending the print

command .

FROM CONTROLLER TO CONTROLLER
F X 1 <crx <1f> fspx 000 035 400 0 derk <1f:
F Y 4 <crx <1F> - 0000000250 <crr <1f:
FoX forr 4lf: fepr 0 45 &0 007 89 dorr <Ifr



3.3 FRINTING THE MESSAGE BUFFER

The characters in the Message Buffer may slso he
printed or accessed by 2 controller. Unidex-IIIA cuts out
the 3Z characters in the message buffer followed by <er:
and <1fx, The charscters in the messzge buffer may De any
of the ASCII coded character set.

In the Locsl Moder the key sequerce [PRT] [M] causes
the slphanumeric display "PRNT MES'. Fressing the C[EXC] ey
now will eprint ouwt the contents of the message buffer,

HKEY SEQUENCE MESSAGE FRINTEDR (Examples)
CPRTI M1 LEXC] <% spacesri32 chars.of mess.buf.:<erlfs
FROM CONTROLLER TO CONTROLLER

F M <erx ILf> “32 characters of messzge buffersdcris

Yis
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MOTION FROGRAMMING OF UNIDEX-IIIA (Chapter & of Manuszl)

4.1 INDEFENDENT FEEDRATE/VECTOR FEEDRATE LGoo/GO1T

Unidex—-I1TA powers up in the Indermendent Fesdrate Mode.
Irr this moder the feeo rates for the X and Y axes are entered
separately following the axise move commands. An "F' command
has to be preceeded by an zwis move command.

EX: GO0 x X3000 F4&00 Y4000 FBOO x

In the Vgcoctor Fesdrate modes the Feedrate Command is
g individuzal command and stands slone.,

EX:  GOL x F1000 X3000 Y4000 x

The feedrate of 1000 stece/zec, will be vectored into
an X-axuis fTeedrate of 400 stepsisec, and 2 Y _anis feedrate
of 800 stepsssaec. in order Lhat the move heatusen the start
and end points 18 in 3 straiaht line.

When changing from *GO0" mode to 'GO1°' mader Unidew-ITIA
expects 3 vector feedrate to be svsilable wither from zn
garlier vectoar move or from s new feed command. But whnen
changing from "G01° to GOO0'y the X znd Y components of
the feedrate from the wost recent wector move will be
gffective unless new independent feedrates zre entered,

EXY GGG x X100 F100 Y100 FI100 x GOL x Xi00 Y300 %

Urnidex-ITIIA will display “-F-ERROR" after making the
first move of X100 Y100,

EXT GO1 x F1000 X3000 Y4000 x GO0 x X100 Y100 x

The first vector move of X3000 Y4000 will pe made with
agr X-feedrate of 4600 zrnd 3 Y-feedrate of B0O. These feedrates
will e effective during Lihe second move of X100 Y100,

The zccuracy of the component feedrstes in 3 vector move
depends on the length of the vector. A longer move makes for
tetter accuracy. The best resolution of the clock output is
1 micro-second. The bDest reszults are schieved for feedrates
of 2%0 steps/sec. and higher and when the a=is move values asre
of the same order of maqnitude and tonstitute a vector mave
of grester than 1000 steps,
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4.2 UNIDEX-IIIA RESET L[G¥9]

The command £Y9 resets Unidex~-IITA. All the imitialization
procedures are performed except the self dizgarostic tests and
grecution of the Boot-strae orogram.

EX! G251 GOO x X100 F100 Y100 F100 % G99 X

Urmidex-TIIIA will make the move of X100 Y100 z2nd when the
move 13 completer reset i1tself.

4.3 EXECUTION OF A FROGRAM AS SUBROUTINE N < ddl

& progrzm mz2y be called to run 3s 3 subrouwtine of the
currently runming proaram. When the sobroutine program endss
control is automztically returned to the main program. The
suprouetine programs may also be executed inderendently like
any program. Sobrouvtine programs are executed 23 indeperndent
subrouvtines! the following statuses of the main program are
preserved!

1+ Incrementzl mode 7/ Absolute mode

rr

Zs Non-corner rounding mode / Corner rounding mode
3+ Indewendent feedrate wmode /7 VYector fesdrate mode
4. Hormzl move mode 7 Register operations mode

G, The wvaluegs of suis feedrates.
The command that initistes a3 sobrowtine program call is»
A Tat

where *dd" iz the two digit srogesm number to De axecuted z2s
g suoroutine.

Subroutines may bDe nested 16 levels deern., Unidex-IIIA
maintasins a stack space that can store wpto 16 return
addresses, All types of suvbroutine cslls arese included?

Program subroutines - N < dd
Irndependent Subroutines - N = dddad
Ordinary Subroutines - N - ddddo

If & subrowtine cell is made when the stack is fully or
if 3 return from 2 subroutine is executed when the stack 1s
amcrtys Unidex—-IIIA flags 3 Stack Overflow Error and displavs
the messasqe "STH OVFL™.

A mrogram that is ozalled s 3 subroavtine must be entered
into the User Memory pefore the main pregram that is the



_11_

calling program, If down losding programs from 3 remote
contrallers the subroutine orogram must be downloaded hefore
the calling program. Unidex~II11A performs 3 precompilation
whern guitting EDIT mode whereby the jume addresses for the
"Hox ddacd' command gnd the subroutine zddresses for all the
three types of subroutines are computed and stored within
each program. If 2 suproutine 1s not avsilsble corresponding
to 8 cally 3 Comeile Error 15 generated., Unidex-IIIA then
displays the messzge "C-£RR dd' where "ded® is the number

of the zrogram which generated the error.

4.4 FUSHING A LINE ADDRESS ONTO THE STACK N+ rddddl

The address of a3 line {(number *dddd"} mavy be =mut on the
same stack used for storing subrovtine return addresses.

Exi Mo+ 2500 % Stack the address of line number 2500

If the above command was the most recent stacking
prpargtions then executing & "M?7* commend will unstack the
atddredss of line number 2500 and program will execute that
Lime.

4.3 FEaF STACK AaND CONTINUE [M8%1

This command is vsed to decrement tine stack pointer
0 thst the nsab unstaceking will resolt NOT im the most
recently stacked address being unstacked but tne one prior
tao theat.

Use of tnis command may o8 convenient 1f sayr we want
te jume owt of 8 subrovting without going throwgn the normal
rrocedurse af a return (M990, Jumeing out of 3 srogram
guorowtine iz not wpossiocle.

Fuosning and Fowwping the stasck a2re verw =ensitive and
tricky ogperations asnd grest caotion hes to e exercised
when incorworating these commands.

The sample programs in page 12 illustrates the wse of
the shove commands.



Moves
More moves

Example?
Frogram e
1 G20 GO1 % F1000 X100 YZ0O0 x 3 Do 3 Move,
e G273 N+3000 x y If C-3 hiagh stack line
¥ arddress 3000.
3 N + Z000 x% i Else stack 2000
a N < 27 % ¥ Fam # 37 a3s subrowtine
5 M?e + Unstack and jump to line
4 N3QOO X v+ address 2000 or 3000
7 M=1&7 X2000 Y5474 x t+ Do 8 move
8 N - 300 x 3 Swbrouvtine call
K4 More Moves i Sub. 300 returns to these
¥

10 N2000 X45463 Y1342 M=34 x

i1 More Moves
12 MZ = i End of main eprogram #2295
13 N3OG Subroutine 300

14 M=1 DZOO M=0 DBZOO
18 G271 M9 N:2000 x

M functions

Test imput €1 snd 1f low
gskip to End-of-block. If
fighy pop stack and jump to
line addrsss 2000,

If input G2 1s high 30 back
to lime 249 (start of subd)
If low return from sub.

L T Y

14 G272 NF302 x

A LT

17 MP? X

Frogram # 37

GP1 GOG x

Céeas1 = 10 % N1O

X190 FL10 M=8 Y10 FL1O x
=10 % ¥Y-190 M=0

G671 Nx1Q X

Mz x

Initieglize modes

Fereast looso counter

These moves itrace 3 square
of side saual to ten stewns
Ernag of recest loop.

Ermd of Froarazm $ 37

T R T T

In LINE 2 of the main prograsmy either line address 2000
or line address 3000 is stacked based on the ztate of the
input C-3, In LINE 3+ after executing program ¥37» "HP?"
causes a3 jume to either line address 3000 or 20600,

S50 why mnot test C-32 inpuot 2t LINE 3 and jump to wherewver
required., MWe do not care winether the state of input C~3 has
been changed by program $37 or not. The destinstion of the
jume nas been decided prior to executing proarsm $¥37.
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4.4 REGISTER OFERATIONS [GA%» A4y 47»GABC491

Uriidex~TITA has eight regicsters X1sXZ2eX2vXdy Y1eY2sY3
and Y4 thst may be uvsed by 2 motion program in addition tao
tne X and Y position regicsters,. These reqisters 3s well as
Lthe X and Y reqisters are used 1n reglster opversztions
described in the following maragrapns,

Unidex-IIXA 15 in the Register Mode when handling
registers, Mormal mode is the default at mower ue and
return to normal mode from register mode is effected by the
modzal command - G497

Simple register arithmetic may be performed wusing the
plusy minus and equal-to s=igmse. A rtegister may be added to or
subtracted from a8 number or 3 register to arrive at s value
required for 3 specific operation. There are certain
restriotions on the svntax when wusing these signs 3s descoribed
below.

4.7 ASSIGHMNING A YALUE TO & REGISTER tG471

Ay of tie reqgisters mzy be sesigned s value not
grezter Lthanm +7- 20002000000, This value may be a number
or the walue of an zrithmetic expression including registers

figmiers and the "+" and Y-' signs.
EX: G447 x =1 = 2500 x X = 5000 Y = 3I000 ¥ 549 X
The azbovs line assigans the value 2500 to register X1 and
value 3000 to X position register snd 3000 to Y position
register.

G47 x 73 = X1 + ¥ - ¥y -350 x

This line =2ssignsz thie wvalwe of Lhe exprezsion to the
rigqnt of the "=" sign (4150) to register Y3,

When weing "647° it is illes=l to use z "+" opr *-" sign
on the left side af the "= signe Unidex-IITA will flasgq an

error and if in loczl moder will display "ILL.CHAR®

4,8 FEGISTER BAGED HMOVE [G481]

An X-31xls move or 3 Y-awis move or & combined two axis
move may be performed pased on register valoues, In the
irncrementsl modes the number of steps for the move is
reglized by evelugting an expression containing registers
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and numbers. In the absclute moder the value of the expression
is wsed a8z the destinaticon position for the axis.

EXy 691 GO1 * F10000 x G4B8 x X = 5000 Y = X + 1000 x

The above lime makes for z two axis move at 3 vectoar
feedrate of 1000G steps/sec. X zx2is moves 2000 steps and
Y axis moves 6000 stewms.,

EX G0 GOOx 47 X3 =100 x G4B X=X3+10 F100 Y=Z00 F30 X
Register X3 is asssigned a3 wvalwe of 106, X 38xis moves

to position 110 a3t 100 steps/sec. znd Y axis moves to position
200 a3t 50 steps/sec.r in 3 two axis move.

4.9 REGISTER COMFARIBON & CONDITIONAL SHIF LGET G447

Just s conditionsl skip to end-of-block is made bhased
orn the level of & C-inputy or 8 remeal counter decrementing
to zeror skip to end-of-block can he performed bhased on
comparisons bDetween registers and/or numbers,

Command "G45" z2llows 2 skip to end-of-block if the
sondition =recifiled 1s TRUE.

Command "G44* 3llows 3 skip to end-of-nlock if the
condition specified is FALSE.

The end-of-block avtomstically cancels the register
comparison mode.

O G0 GO0 x G435 X == 3000 X3000 F1000 x
If the waloue of ¥ wosition register is grester than or
equal to 3000y skir to end-of-dDlocks,or else move X 3wis to
position 3000 =zt 1000 steps/sec.
EX3 G?0 GOO X G446 X <1 3000 G548 K=3000 F1000 X
This lime performs exactly the same function.
EX3 G4% X1 + Z90 <= ¥ - K3 +300 M=1 NHZZ0 ¥ M=2 x
Here if (X1+4200) is egqual to (Y-X3+5000y M output no.l
is turned on and program execution moves to line number 20,

It the two expressions srve not eguzl, poutput nmo.?2 is torned on.

As can De seen 1n the examples abover multiple symbols
may be concatenated to test for the following conditions!



1. Less Than

2. Greater Than F

3. Esquazl to =

4, Less Than or Egual to o=

%e Grezter Than or Eguazl to e
+ Not Equal to e

7+ Unconditionsl

it
[a]
-
i
m]
-3
1

Example:

The following is 38 program that calls 2 subrouvtine to
do 3 rectangle 10 times. The size of the rectangle is passed
to the subroutine in X1 2rnad Y1 registers znd the number of
receat loops to be performed is epzssed in register X2,

This enables different rectangles to be described and the
repeat loor to be execwteo different number of times using
the same subroutine,

G0 GOL1 G244 * sInitialize
L47 X1=10¢ Y1=50G X% sRectangle size
Xz = 10 iboop count
N=Z200 x +Bubroutine call
Mz x sEnd of program

HEQO x GOO & + Subroutinge begins

H40 48 x } Reg.besed moves., Loow begins
X=X1 F100 % Y=Y1 F350 % t Two sides of rectangle

A=-X1 % Y=-Y1 X ¢ Two more sides

Ga? Xi = ¥2-1 X% ¢+ Decrement counter

Ga% X2 = O N:-4Q % ¢ If counter zero quit loop
MP? X% ¢ Return

It can be seen that the rewvest loor in the subroutine
wgs Teszlized wusing s register orperation rathner than the ususl

Géocl = 10 and G671 combdination. The count of 10 may be
passed to the subroutineg via repesat counter oy stztement
fRaél = 10 nrior to calling the subroutine. The difference is

that G471 sluways decrements iy ONE and wuits the loor only
when ZERQ., The Register operation provides Tor more
flexibility.,
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4,10 FROGRAMMELE FEED-HOLD INTERRUFT G201 - 2041
EGZ211 - 2141

The C-inputs may be programmed to interrupt and halt
ocrogram execution and stop clock outrput from the axis
indexers on 8 high to low or 3 low to high transition on the
ineput programmed. A traznsition in tne ooposite direction
relezses the hold and allows clock outpot snd resumes program
execultion.

GZ01 arms input -1 to interrumt om 2 -VE (hign to low)d
tramnsition. Similarly GZ02, G203 3and GZ04 zarm C-2C~3 anag C-4.

G211y G212y G213 2nd G214 z2rm the respective inruts to
interrupt on the +VE (low to nign) transition.

EXt G20l x X10Q00 F1000 M~-27 D100Q0O Y2000 FZ000 X

Input C-1 i3 armed to interruept on the nigh to low (-ve)
tramnsition which may ococur 3t sny time, If the interrupt
pcouwrs during the dwelly the durztion of the dwell will be
extended by the feed hold. The zmount of exwtention will be
time £-1 input remains low.

A command srming 3n ineut to imterrunt invalidates all
previous interrupt 2rming commands telatinag toe that input,

More tharn one input may be concurrentiy  programmed Lo
interrupt,. In such a2 caser the inpuls benszwe Iin 3 manner
zimilar to swiltcones connected in series. ANy one 1nput may
helt the program. All inpots must release hold before
DPONTEN CBEN TREUMEe.

EXE G211 GE1Z2 x X100000 FLlOO006 YEOOQOQO0Q F130G0 x

The following seguence will hoald troe!

1 goes nhigh Indexzer clock outputs stosperd
2 goes hign Mo change

-1 goes low Mo ochange
2

joes low - Clock ouvtputs resume.

4.11 FROGRAMMARLE RESET INTERRUFT (G401 - 64041
G411 - G4141]

The same C-1:0-2+C-3 and C-4 inputs wey be progarammed to

interrupt and reset Unidex-ITIA. The reset effected is ithe

sgme as the "Clear Device® operaion from =2 remote controller

or the reselt executed by the orogram statement "G99,

Svstem initislizastion is performed without the self test

function. EBoot-strap mrogram does not axecute,



_.17_.

G401 through G404 =2rm inpuwts C-1 through C-4 to
interrurt on the -VE tvansition. G411 - G414 causes
itnterrupts on the +VE transition.

4412 FROGRAMMARLE AEORT INTERRUFT L6301 - G304
CG31L - G314]

The interrupts can pe proarammed soch that the following
actions are Laken!

1. Halt progrzm execulinn
2+ Stop clock outputs from indexer
J. Update position registers based on clock pulses

actually rut out by the indexer

Set a2 Ubser Flag to indicate the occurrence of the
intarrupt

Skip to end-of-block &nd continue program execution

£
-

£
-

Example!

i G?0 CGoi GEgd G449 x FLloQ)d ® iImitilyize & Feedrate

2 L7 X tho Home

3 53123 sidrm Imput C-3 to interrupt
jon +VE ftransition

4 NEOC ®1D000 TYES000 X tHove comnmand

5 GEI3 NeR00 % 3TF Flag-3 ie CLEARS
rend progran.

& M=100 X fIF SET -do suproutine

7 NE200 +Go back and complete
sinterrupted move

2] N300 MZ % FEnN

? N1OO x® GF1 GO0 x ;Suproutine begins

10 G503 x iClear Flan

11 G47 Xi=X Yi=Y x yS8tore mozition of interrupt

12 G49 % X100 Fi0 YI¢ F10 iMoves

13 Moves

14 GO 548 X=X1 T=Y1 yGet pack to sosition of
tinterruet

15 L49 % MY9 X% tRaeturn

It is nrnow possiole Lo rememiber the ¥ and Y rpositions
Wwhen the interrupt occors (LINE 113 and sfter executing a
subroutine 9o hack to the mosition of interrupt (LINE 14)
and complete the move (LINE 73}
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4,13 DISARLING INTERRUFTS (G321 - G325

All the interrumt arming commands described in the
preceding paragraphs 9ive the programmed input the
capability to interrupt 2t snv time during program execution.
To disable an input from dinterrupting: the following
commands may be used?

G321 - Disable C-1 input from interrusting
G322,G323,6324 - Disable C-2+C~-3+0-4 inputs
G325 - Disable 211 fowr inputs from interrupting

4.14 FROGR&aMHMAELE HALT & SERVICE REQUEST G251
[GZ25 = ddd]

The command *G25* causes the motion pregram to nalt and
diswmlay & messsge "GZ9S = it i loczl mode, To resume the
motion programs CEXEC] key may be pressed once.

In the remote moder Hnidex-IIIA issues 2 SERVICE REQUEST
to the remote controller. The conmtroller is regquired to do a
SERTAL POLL. The status bvte returned indicates that the SKA
was generated by 3 "GZ3° by virtwue of Bit-1 being set. The
remote controller mavy read the position regrsters and status
bytes znd resome the motion program Dy sending to Unidew-IIIA
Lhe character string! "B cr 107%,

The command *GZ5 = ddd" assigns a3 number {(up to 255 to
the programmes HALT. In locsl mode the message diselay is
G20 =ddd®, The nomber s to ddentify the HALT within 2
motion program. The srogram may 09 nalted at different times
tnograesr to perform different operations e:xternzl to the
DT O T B

Wnen in the remote modes Lhe remote controller mav
secess the G235 number by sending to Unidex~I1T1IA the stringe
N oer I, Unidex—-IIIA returns the number im binary form
g5 2 single byte followed by <eorlfi.

If &8 mplain "G25° vcomes after 3 "GZ3=dda® in a3 motion
programr the nuember "ddd® remains sssigned to G295, The
number changes only when 2 new nomber is sssigned,

Whern in the G623 stztes X and Y position arnd the status
byvtes may #lso be zccessed by tihe controller.

Both im bLocal ss well 35 Remote moder 2 commang to
rrint the directory ("FD") or to print 2 program {("Fdd®)
will cancel the GZ% staste and inhibit conmtinuatiorn of the
Frogdeam. Fressing the Mode Heys [aAUTIy [SGLYs CEDTI or
[IMDY will slso caneel the G25 state,
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A Manwal Slew operation may be performed while in the
2% stetes Quitting the SLEW mode by the key sequerice
[CE] EEXEC] will rontinuoe programn execution with the
mosition reqisters updated during the slew. Howsver if zany
nf the swes encounters 3 limits the G259 ztzate is cancelled.

In the Remote Moder after doing 2 SERTAL FOLL to ewxit
the SRO stsate 3 GO-TD-LOCAL commz2nd may bDe executed by the
controllier to sot Unidex-TIITA in the Local with Remote Enzbled
state and give control to the kevboasrd. After 2 Manual Slew
aoperationr the [RMTI key may be mressed to mut Unidew-ITIA
back into the Remote Enabled state, The controller may now
wend 2 second GO-TO-LOCAL commarnd and then sddress Unidex-TITA
to resume the Remolte mode of operation.

L R FROGEAMMABLE HALT & ENTRY INTO SLEW MODE LG78x%,G79]
[G7S = dodxy 79 = dddl

The commabd "G78%" nzlts the motion program 3nd puts
Uriidex-I11IA in the SLEW mode. The kevbosrd or the jovsichk mav
pe gsed to slew bLhe X z2nd Y s2xes., Wnen wsing the keybosrd to
slewr the kev sagquence

CCET CEXELDD
may e oressed to exit bthe slew mode and resume the motion
program. Lf irnztesd the jovstick is wused to slews and the
front papnel 13 insceoessibles the Jovstick Boatton mayv he
creesed Lo exilb slew mode and resume program execuitioan,
Fressing the Javetick Button will not cleasr the position
reqisters in this case (25 in the normal Msnowsl Slew which
1e imitiated from the front ranell, IT 2 mosition register
is to be clearedr» thal msy bhe done by & P o gommand 1R
the mrogram immediagtely Tollowing the *G78x" ar "G7%° command.

Assigning a8 number to G778 makes for 3 usssaqe display
"SLEW=ddd" ., The number "dadd" identifies the S3LEW orperation

arel may be any value up to "255%,

The zxis slew feedrstes or the joystichk slew rate
divisiorn factor msy be rrogrammed 2long witin the *G78° or
the "G73=ddd* commarnd. If these vaues are not proarammed
Urirdex~IITA zssumes the previovsly programmed values (the
default values if they were never srogrammad).

EXY G788 = 57 X F1000 Y FZ000 x
Unidew-IIIA haelts and disslavs “HSLEW= 97*, Hevboard

slew will move X axis a3t 1000 stews/sec, ano Y axis 2t 2000
steps/sec,. Joystick division factor is the srevious wvalua,
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EXt G778 F - 10 x

Uridex~TIT4a halts and dismlays “SLEMW= 57", Jovstick
clock rates will mow De divided by 3 factor of 10. Keyboara
zlew rates will remain a3t 1000 and 2000 stemps/sec,

The *x*' is essentizl after a "6GY8" to indicate to the
program interpreter the evwtent of the commarnd. Without it
the interpreter looks for feedrates or jovstick division
factor following the “G78', In cases where the "X' is
inconvenienty "G72Y or "G792=ddd® mayvy bhe used. No slew feed-
rates or joysick diwvision factor may be entered in the case
of "G7?* or "G79=ddd".

The %X and Y position regicteres will De updated as a
result of the slewing operation. Whemn the motion program
resumese: these new values Wwill be sffective.

4.16 FROGRAMMABLE MESSAGE DISFLAY C" mmme® 3

Arbitrary messagecs of us to 2ignt charascters in lengtn
or thne contents of 2 register such &g 3nm #2:1s position reg-
ister or one of the eight gerneral surpose registers X1--Y4
may e displaved on the alepnanumeric displsy 35 & part of z
motion mrodgrsm. Also displavable are the state of the ei1ght
M-—DUTFUTSy the eight bits of the FLAG REGISTER =2nd the
four C-INFUTS. These pinsry valuess are recresented by 3
string of *1%*s =and "0's,

The legends on the kevboard nave LDeen moditfied to
accommodate this new fezture in the loocsl mode of operation
All the possiole ABCIT chsracters agre not aveilable due to
the small number of kevs., Howevers =211 the numerazlsy the
#ntire alrhasbet and a uwuseful set of svmbolz are provided.

+

When editing a program in the loczl moder pressing the
keys [SHIFTY [*] does the followiling!

1. Enters the quotation mark (") on Lthe display.

2+ Starts the EDIT LED flashing on and off to indicate
that we 3re mow in the Messsge Entry Mode.

3. The kevs on the front panel have new oharacter
gesiarnment. These charzoters zre printed on tihe right
nand bottom cormer of the werer 2nd lower sections
of the keycap. Hhere there zre no such characterssy
the key ratains the normal character assianment.

4, The [CEJ} ang L[SHIFTI kevs do not charnge their fonction.

The key sequence L[SHIFTI ["]1 will exit the Message
Entry Mode and turn the EDIT LED continuouzly OWN.
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When editing & program from the kevboards *S5TF*  znd
*ESTY will 8lign the closing quote with the right most
rosition of the zlphasnumeric displsy. The entire message
ineluding the gquotes ig Lreated 2= 2 single command for the
edilt functionst STEFP» BACKSTEFR snd CLEAR-CUOMMAND. In the
ZEARCH modes 1if the ohsracter string sesrched for is part
of 2 messsyger bthe cursor (rignt most position of display)
is #ligrned with the closing auote.

The [CEY key will put Unidex—IIIA in the Message bntry
Mode 1T the character clezred is the closing guote. The ERIT
LED will start to Blink on 3nd off. If the entire messzae
1s clearad including the opening guoter Unidex-TITA euits
the Message Entry Hone.

If for some reasony Unidew-TIIA is powered down whnile
re-pditing 2 message (in the Message Entry Modedy the
sroqram Delng edited will nsither compile nor execute
correctly because tne closing guote is missing from the
programs The srodgram zhould be cleared from the user memory
and re-srntered.

d.16.1 DISFLAYING ALFHANUMERTIEC CHARACTERD

Arey of the valid ASCITY codes is permissible ss =
cnaracter. Some of the codes may not De dizslavable in the
alphznumeric displsy prowvided in Unicex-ITTA.

The mesezae to bpe displaved is enclozed within guotation
wmarks, Unidex-ITIA completes esxecution of 1l moves vp Lo tie
message and thnen dispiavs the messaqe. If there zre more

than eight characters within the guotes. only the first

@ight are dismplazved, If there are lesc than s2iaghts thev are
displaved starting from tine left end of the diswlay., & maxzimum

of 22 gharacters may e entered within thie guotes, ALL
charzcters after the 33rdg merely replsce hhe previous one

and will eventually be reclesced by the closing guote.
EX! 691 GOOQ "X-aAXIS"X100F100 *Y-AXYIS MOUVE" Y100F10G %
Unidex~TITA will diselay *X-aXI5 " snd make the X move

of 100 steps, Then Unidex-TITa will diserlay "V-AXIS% M' and make
the ¥ move.

Bisplay wedates by Unidex~IIIA such as * READY * or
23 =126 will override any programmed messages. In oroer

that 2 message may stay on display for a3 lengath of time it
mzy be required to proaraem s dwell after the message,
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EXS "HARUMEA™ D10000 x

The message stays on for 10 seconds before Unidex-1ITI1A
gisplays * READY °

4.16.2 RBISFLAYING REGISTER VaLUES

The velue contained in the axis position registers or
any of the generzl pursose registers may also be displayed
on the alphanumeric diseplay. Since the display is limited
to only 8 characterss the value to be diswlayed may be
formatted to any number of gigits from 1 to 10. These
Tormstted numbers may form whole or mart of 3 message to be
displayed slong with other register values and alphanumeric
cnaracters,

The *<" and "»" signs are used to enclose the name of
the register the content of wnich i3 to form part of the
messzge displavy. A */' and a2 numeral following the register
name formats thne waslue to 8 lengih ecuzl to the value of Lhe
numersl. A numeral 0" or the absence of 2 numeral aftter bthe
Y oeauses the defaclt messsge lenath of 10 digits. For =2
megative register valuer the minus sign takes up the first
digit spate.

If the X! register has & value of 34567 and Y sxis
position register has 3 value -5300s the following examples
demonstrate Lhe sffect of different message display commands.,

MESSAGE COMMAND DISFLAY
"OXiET 20000045
PIX1/G57 4547
"IX1/8%" Go004567
EXI=<X1/5" X1=04567
PR ~RO000O%RY
Y o= odY/4n Y o= -500
Y = -0300

LY /5 Y
SO EEOKL Bt -

5500567
4.14.3 DISFLAYING M-OUTFUT«C-INFUT & FLAG REGISTER STATUS
The status ot the conditional inpwutss the M-function

puteputs or the flazg register may be displayed 3s 3 message.
These statuses are represaented by & string of "1's and *0°%s.



The C-inmput status is 4 digits long gnd the H-output as
well as the flaag register status has 8  digits,

The M_function output dizplzved here is the statuz of
Lhe cerisherzl deta register 2w read by the micronrocessor.
Thiz register will contain bthe most recently programuned
M ooutoot fupction in BIMNARY or BCD format, The sctusl
valtage levels st the conmector 2t the rear interface hoard
dewends on the lozading of the H-outeoet buffer/drivers,

MESSAGE COMMAND DISPLAY

PR EY P R P PR FE IR MY Y fY oY Y oY A A I I

Lo 1010
"INP=<C" INF=1010
" 10011001
" 60110061

4y MESTALE BUFFER

SFwr bt may o
Ml

ko hhe

Hipracdess =000
W ey drnhoe wednd

i3

4.1 PROGSmREDR TaFUT T "mmmm "

putffer may

The

T
Ly aunhes

Live

ot e ing

the we g oqenerzted

sadge ouffer,

Len leaving bhe

o i
gge command sre writtan into
& messaae of less than 32 chavscters is
' t fow Dvies of bLhe mes :

e mess

nutffer

The *"G&3* remzins zetive only for the first message
following it, "GA3" bturmg on bhe Message Burfer Mode snd
only a3 messsge czn ocancel 1t. Dther motion commands are

L

allawsd bDetween Line "GAZ" and Line oovening oocobation.

COMMAND MESSALE BUFFER

RN N W F A I N A R LN )

"X AXIE NOW AT <X X AXIS NOW AT
RS SENES S ETS S UL F R GUGHOOATET v
CH-GUTFUTS = o He-OUTRUTS =

SO0 Q000dRET 1




el X10FLQ " "MESSAGE" Move X amxis 10 =zteps,.
Weite 3ll spaees into Message buffer.
Show *MESSAGE " on displav,

In order that the data entered into the messaqge buffer
ope currenty program execution uplto the messzoe commend is
comrleted before computing the register wazlues and slatuses
Lo e written into the message huffer.

4,17 .2 FROGRAMMED FRINTING OF THE MESSAGE EUFFER INELR
CG&S=dddl

The data in the Messzge Buffer may be printed via one
nf the serisl communication ports (RS5-232 or RS-422) when
Uriidex~-TITA is operating in the Locsl mode.

The command "GAS" or *GAS=ddd" outs out the 32 cnseracters
i the message buffer in the formst shown below.

% wwaces O NY oonars, of mess, puftLEdoee T LR
1

The string of ¥ spaces 2t the beginning i1s provided zs
3 left maragin For orinbtiveg.

ot ols identicsl
Lo A-IXls dssues 3 SERVICE REGUEST to the
contraoller, The controller 12 reavired to werform 2 SERIAL
FOLL s The coantealler may Lhen resdg sn ldentificzation number
ithe three digits Following *“GaS="1 sssigned Lo the Service
Regquests: ny sending Lo Unidex-TITa the commzacd “F N corlf*,.

=

Fefer to Secticn 4,14 for more detszils o "GESY.

Hien operzting iy the Remote Modee "G

PGESY . Ui

After decoding the identification numbers the controller
may decide Lo resad the message puffer.

Reading the Messazae BEuffer iz zsccomplished by sending
the command *F M cr 11" to Unidex-IITA. Unidex-I1IA responds
by sending to the controllers the 32 characters in the
message buffer followed by <crlfi,

FROM CONTROLLER TO CONTROLILER

e A I I . R I I -

fers w1 ABCDEFGHIJKLMNOFQRSTUVWXYZ123456Ccr 711
feri H1f 0004547 ~005500 10011001 1101 <errlfs



4,18 DATA INFUT TO UNIDEX-TIIILA LLsde ]

It is possible to ewecuts & wrogrammed halt and enter
date either into the messzge buffer or any one of the registers
pefore rasuming wrogram edecution, The keyvboard is used to
enter the dats znd restart bthe program.

The data may be alphanumeric characters suen 25 2 mart
number or & value resulting from 2 messurement in an
sutomated insrection set wo., These characters can pe sntered
into the message puffer for later zocess by 3 controller
ar foar oprinting in the locsl modes,

Alternstelyr the data entered may be a3 momeric value
for ane of the registers in Unidex-IITA. This value mav be
nsed later in the program 25 5 position coordginaste or =
loog counter or for 2 register comparison operation.

Dsta Input iz initisted by the "G&2...% command, The
characters following "G6Z"Y specifTy the destinastion of the
dats entered, They also determine the range of characters
that may be entered and also whether Unidex-TITA displavs
a prompt to the operator. The following parasgrapins describe
tive command swntax din detsil,

4.18.1 IHFUT FROM HKEYBOARD TO MESSAGE

EGS2DD
PE6ZDh]

To enter ziphznumeric dzits into the message buffer.
the motion cowmanand "GAEZDTY 18 wsed. Unidex-IIIA will halt the
erogran 2ng the displazy will prompt "ENTR % The EDIT
LED will flassh on and off to indicate messsge entry mode.
The keyoosro character zssignment changes w descTied 1n
Sation 4.14. A8 characters are anterads the disslasy will
scroll from rignt to left. The I[CE} key may e used to
g#dit the message, A mavimum of 22 characters: may be entered
from the keyboard, From the 33vrd charzcter only the last
character will be replzoed znd the diselay «ill rmot scroll.

Freszimg [SHIFTI ['1 kevs will fterminste the messsqe
grntry mode. To resume program executions thae [EXC] kev may
rnow be pressed.

The message mavy be entered z2as3in befors resuming the
program by eressing CSHIFTILD"], Unidex~ITIIA is now back in
Lhe messsae entry mode.

If it iz desirsble to digelzy 38 customized mromot
instead of the defsult prompt "ENTR MSG'y Lhe program may



grecute 2 message cdisplzay command and then "LAZD=". The
thsracter prevents Unidex-IXIA from updating the display and
the displsy retains the programmed messaje display.

The following exsmele illustrates the sbowve. Unidex-IIIA
is 1n the Local Mode,

Exs GP1G00 X10F10 (G420 G&S Y10F10 "VOLTAGE" G&ZD-X

ARAAAA ANAAAA AAAM AAA AAAMAR[MA ARAAARLRAA AAAAAN

B =] oy a] e f !

3+ Inmitizl set up

Dy A 3Mls move

o, Unidex-ITIA mromets "ENTR MSG* &nd walts for keyboard
entry. The ELIT LED flashes ON & OFF

MEYEGARD ENTRY DISFLAY Comments
ENTR HMSG EDLT LEDR flashing
LAl A
CSHIFTIER] Pk
[CE] 2]
[CE] Diswmlay blank
LEHIFTIOCT £
LR1 CR
CSHIFTIL"] R EDXIT LED turned off

]
LSHIFTIEL"] Digels. blank & EDIT LED
flastaing

EL] L

11 L1

CSHIFTAL I Li EDIT LEER turned off
[EXC] RUMNING Frogram regsumes

g Unice<~IIIAa prints out the messaqe bGuffer

e ¥ 3Mis move

f. Message display. Unidew-TIITA snows “"MOLTAGE *.

g, The display does not cnhnange but Unidex-ITIA qoes into
Messsge Entry Mode. The messzage may dDe entered a3 shown
in Item o+ zbove.

4.,18.2 IHFUT FROM KEYBOARD TO & REGISTER [Gé2+ 441

Numeric dats irnput to & Uridex-ITIA reqgister is similar
to data entry into the messsge puffer. However the range of
characters accepted by Unidex-I114 is limited to the rnivmerals
and the "=" sign., The [CE] key deletes Lhe most recent
entry. The LEXC] kev resumes program executiorn. The EDIT LED
does NOT flash on and off.



The different
srompts are listed
the message haffer
sign stter the reqg

COMMAND

P N I

GazX

G&EY
L&a2X1

GozZy4a

M
F

[SSIaN]

&
&

The lzst 10 d
the value to e arn
register is XY or
the Flaza registers
value of the enter
The razl madimuim v
registers 1s D050,
ite Z2's complement
nelative numer Th
srtered, Unirdew-I1
g fumerasl onless T

commants and corresponding Unidex-I1I1A
pelow, As 1n the case af data inout to
r the prompt c2n bhe superessed Dy 3 "0
ister namea.

FROMEFT FUNCTION
ENTER X X position register gets the
remeric value entered,
ENTER Y Y position reg. gets value
ENTER X1 X1l register gets value

ENTER ¥4 ¥4 register gets value

ENTER ™ M-output register gets value
EMTER F Flzq Register gets valus

igite enterea will be uvsed to compute
tered into the specified register if the
Al thruw Y4, In the case of H-outpot and
the 8 least significant bits of the ninsry
ed number will be loasded into the register.
alue that can be entered 1ntoc these
A negstive nomber will be converted Lo
Dinary equivalent. Whern sntering a2
g "' ogian should be the first charascter
In will not accent the mimuws sigqn after
he romerzl 1e cleasred using the LOED key.



SECTION - 5

AAAAAANAAAAAA

HANDLING LIMITS

FEIT NN

Tt is vconceivanle that Unidex-IIIA may get into s LIMIT
situstion by running into one of the axis limits., In such =
case bthere are s number of protection features pueilt into
the system.

The hardwsre thnat drives Lhe axes motors (the steapper
tramslatorss the servo smplifiers) prevernts the moltors from
runmning further into a limit by inniiiting the clock pulses
et out by Unidew—-TITa, Clock pulses in the opposite directicon
sre 2llowed to wmase through permitting 38 retrest from the
limit,

Uridex-ITIA itself inbibits the indesers from putting
out any more clock pulses winen & limit 15 detected in sither
gxiss Unidex-TTIA z3lcso urdstes the oosition registers with
tne number of clock rpoulses actuzslly put ouvt by the indexers,
The zlenanumsyic diselay indicates which z2xis is in limit
with either " x~-LIMIT" or *-Y-LIMIT®.

Wl LIMIT AT EOWER UF

If orne of tne limits is sctive gt vower uo Unidex-TI1A
detects 1t after initizlization zand zself diszgrostic Ltests
are comzleted. Unidex-TITA will then defaolt o the LOCAL
mocie sndg dndiloste tne zsis in limit. The procedure to exit
trom & Limit cdecoriped in the following osragraphs.

2.2 LIMIT IN LOCAL MODE

Wnen operatimg in tne LOCAL Modes the Trant manel levs
may be used to back oult of 2 limit. The [SLEW] kev may be
rrassed Lo enter the manuwal s=lew mode znd the aoprooriate
*arrow* key used to slew out of 2 liwmit. Alternstely one
can execute zn IMMEDIATE command or edeowte @ srogram from
the User Memory in the AUTD or SHGL Mooe to come out of fhe
Timit,

It has to e noted that any move commanded by
Unidex~III& to go further inte the limit will ne executed by
Uriidex~TITA bot will be inhipited by the subpsequent hardware
as describeds sbove. This will result inm the z3xis position



registers having incorrect info ian and therefore not
matching the tracking displavs,

It is 8lso imerortant to ex- <t the limit switches to
@xhinit contact bounce and creste 3 second limit situation
when backing out of limit., The limit switches are not
debgunced because ignoring 3 nolsy or & faulty limit switch
compromises the protection festures built into the svstem.

23 LIMIT IN REMOTE HODRE CGF OFERATION

When operating in the REMOTE modes Unidew—LIIA mayv be
st up to do one of the fullowing whern 2 limit is encountered.

1. Jumper 327 removed:

REMATIN IN REMOTE STATE 2nd isswe & SERVICE REQUEST to
the controller, The controller has to SERIAL FOLL Unidex~IIIA
to continuwe communication with it.

The controller may then procesd to send aeppropriate
commands: Lo wagk out of the limit.

b4

2 Jumper 37 installed.

GOTO "taeal with REMOTE ENAEBLED® state snd issue a3
SERVICE REQUEST. The controller nas to HERIAL POLL Urnidex-II1TIA.
The status bobe returned will reflect the Remote Enabvled
state, Unidex-TIIA may now be accessed from the kevboard or
via one of the remote interfaces.

If 2 limit is encowntered wnile in the Kemote Ensoled
stater Unidex~ILIA gues Lo tihne LOCAL state. Thos 1f the limit
switch has comtact bounce and generstes 3 -YE tramsition
movre than onces Umidex-TITA will be in the LOCAL state and
Wwill nmot be accessible viz the remote interfasces.

Jedh LIMIT DURIMG MANUAL SLEW OFERAION

If Unidex~I1IA detects 3 limit doring 3 marnuzl slew from
the keybhoardy the indexers are inhibited and 3 message
indicating the axis in limit is displaved. The [SLEW] hkey
has to be rmressed to re-enter the manwal slew mode and
pback out of limit.

If the Jdoystick is used for slewingr Dacking owt of 3



limit may be accomplished withowt acing to the fromt panel.
Detecting a8 limit disables the jowstick» pult 38 change in

the dirvrection of any one of the axes (Ffrom the joyvstick?
reenables it and z2llows the use of the joystick to back out
from & limit, That isy 1f & limit is encountersa when slewing
¥=azwis 1mn & CW directicorn. moving the joystick in the oprosite
direction sutomstically re-enables 1t zsnd slews the ¥X-zuis
ot of the limit in the COW direction.

S0 LIWMIT DURING FROGRAMMED SLEM (G78,G7 %)

If the slew owmeration ig initiated by 8 *L78Y ar "G79°
im & motion programy snd 3 limit is encountered while slewings
it iz wmossible to Dack out of the limit snd resume rogram
gxecution.

Tine message "-X-LIMIT* or "-Y-LIMIT" will bDe displavyed
whisn the limit is detscted. The L[SLEW] key nuzi be precsed
to re-anter bthe slew mode snd bhe approgriate arrow key
cressed Lo bsok out of lTimit snd slew the axis to the desired
wosition. The Yay seguence LCED CEXECT will then axit the
slew mods and resume exdxecutlion of Lthe program.

If the jovstick is Deing usedys changing the direction
re—enghkles 1t snd zfter pascking ouwt of the limite program
pracution may e resomed by sressing bhe javstick button.

If Unide:-IITA ie being operazted in tne REMOTE mode.
g SFRVICE REGUEET is issued when the limit iz detected, The
controller HULT do s SERIAL POLL te relesse control o
to bhe kevihoard snd jovstick so0 that ome of Lthe arrow keys
or the joyvstick may be uvwied Lo baok oot of limit. The program
syseution may De resumed a3s described 2hove zfhter Lthe zerial
woll,
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SECTION -~ 4
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Far OEM customers: the RS232 Serizl Comm. bozard
(620D12468) 1s moadified to include & jumper (the OEM iummear).
The function of the jumper is described in the following
maraqrashs,

For Standard customerss it is reguired that the
Switeh Noe O of S5H1 on the Inmterfeace EBoard (rear panel)

e wearmansently YON".

The character lerngth for seriszl communication for both

the OEM customer ss well as the standard customer 15 rows
7 ohits - SW1 1 Suwiteh & 0 ~0N ar
8 tbits -  SWl I Switeh & 2 -0FF

[

The options of 5 bits and & bits are not availabkle.

&4 FUNCTTONS OF THE DEM JUMPER

The status of the QEM jumeper (IN or UT) determines
whnather grograms 30 throe 29 in the user memnory may be accessed
for editing vl erinting. The M-founction owtputs MIS thro M3A
are not sccessible to programs 1 thro 49 when the jumper is
TR A

When the OEM jumesr is IMy Unidex-IIT4 z3llows rormal
operation. ALl progrz2ms zre accessible for sditing or
erinting. any M-fuction output may be contraolled by any
FTOYT M.

When the O0EM jumeer 1¢ OUT: <or SH1 § zwitoch 5 is in
the "0FF" positionlr Unidex-IIY4 will do the following.

1+ Frograms 50 thra 99 will not be asccessinle for ERITing
or FRINTing. Thevy may be rum in the &UT or SGL medes or

1]

2 & subrouvtine of snobther erogram. Unidex-~IIIA will
displsy the meszaqge " WHAT 2 * and turn off all modes
it attempt 1s made to sceoess these programs,. In the
Remote modey Unidex—-ITTA will issue 3 SERVICE REGUEST
Lo tihe controller instead of the message.

EX CEBTI L6 [H1 LEXEC] YOHHAT ?o®
CFRTI [COQT L0l TEXC]H foHHAT P
Remote: *F 87 cr 11" Unidex~ITITA requests service.
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The Directory may be printed oot listing 211 programs.

Clear Memory operation will nmot be carried nut,

EX: CERTI CCCY LOT [0 L[EXC] YUOWMAT 7?0

FRemotel E % 0 0 or 1f' Unidex-IIIA requests service.

Frograms 1 thro 49 or the Immediate mode may only modify
M-fuction-outeonts M31 thro Mid4, The owutputs MIS thro M1
are sccessible only to programs 50 thre 29, These
outouts (M5 thro MI8) will remain unchanged unless a
program pumbered 50 thru 29 changes them.

For an M-furnction command inm 3 srogram numbered 1 thrw
4% or in a3n Immedizste mode operzations the four outpuis
MiS thro MIB will rmot be affected.

The program selected ss the EBool-strap proaram with
the DEM jumper IN (OEM Boot-Strac) will be ewecirted
pefore the Boot-sirse orogrzm selected with the jumper
QUT (USER Eoot-Strawm)

The DEM Boot-S5trap program or the OFE® Set-up program
can be decelected only wilh the (QEH jumper IN.

The USER EBoot-Stirae or Set-up proarsm is deselected
when the OEM Boot-5Straec or Set-ue srogram 18 deselectsd.
They have to be re-selected 2fter removing the jumper.
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ACCELERATION/DECELERATION FPROCRAMMING
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Uridex-II1A i1mplements 3 form of srogrammable
goceleration and deceleration. With this featurs it is
possinle to ranp op the axis feedrates gt the start of s
mave and ramp down a3t Lhe end of the mover increassing the
performance limit of the zmplifiers/trarnsistorss motors snd
st ages.

Acceleration gnd Deceleration are alwave simultaneously
programmed. The feedrate ramp may be programmed Lo be limesr
ar exeponential. Also zprogrammzble is the TIME it takes to
attain 106GYX progrzmmea feedrate and the start-stop feedraste,
I the Yector Feedrate modes the scoceleration rate may be
programmed in STERS/sec. /fsec.

After grogramming the ACCEL/DECEL paramaters. the orogram
msy sWiteh between linear» exponential or no accel/decel as
N RS o Tre zocelerstion Lime 2nd the start-ston feedrate
default to spwsific velues st power up.

It shouwld e noted thet ACCEL/ADECEL 4+ MNOT IN EFFECT
during HOME coole or during SLEW operation.

| ACCELESaTION/DECELERATION IN OFERGTION

Unidex-I1TA zeohileves accelevation and deceleration
orofiles by discreetly incrementing &t btie start and decre-~
menting 3t the end of the mover the freouverncy of the indewer
clock ooteots.

The feedrate ramp { whether linesr or suconentiall} is
effected in & wmaximum of 24 discrest steps. The intermediste
walues of feedrates for & wrogrammed feedrazte value are
computed using prestored set of coefficients {(one set for
tinear and 23 second set for exponential zeccoal/decel). From
the programmed Accelerstion Time or the Accelerstion Ratey
the timeg meriad betwesn uwpdating the feedrzts from one value
to the next faccording to the required rampd is derived. We
will refer to this Lime &s the sameling time.

Sampling time (Tsamd) = Acceleration time 7 23. (GO0

or = Yeector feedrate/Acen. rate / 23 (G011 G3s)
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The divisor i1s 23 pecsuse 29 samples have only 23 time
veriods between them. The defauvlt value for campling time
is B millisecornds making the zccelerastion time 184 mS.

If the durstion of the move 3¢ computed zssuming no zccel
/Jdecelr ig longer thsn the scceleration timey 3 nice irape-
zoidal feedrate profile is obtsined, If the duration is shorters
we dop rot attain 100% feedrate sng the feedrate profile is
trisngular., In the latter casey to keep computations Lo &
minimemy Unidex~IIYA defaults to limesr secel/decel.

The detailed computations are 33 shnown below. The
definitions of different values are first given.

Tmoy + Duration of move without zaecel/decel
Nmov P Number of szmples in move computing from Tmov
Macl § Mumber of zsamoles in zccsleration or decelerstion
whase of the move tmax,. 243
Lmov ¢ Length of move in =ztegs 3s prodgrammed
Telk 3 Time period between clock pulses computed for the
orodrammed feedrate {= 1 / Feedrate)
Fmax 1+ Mawimun feedrate achiewved
Fdrt § Frogrammed feedralte
Tmov =  f{lmow — 11 % Telk
Mmooy = Tmov 7 Tsam
Nacl = 24 1if Hmov = 24
= Nmow ¥ SART(Z4/NMmowv? it MHMmow = 24
Approximeted in Unidex-ITIIA by IntegerliNmov+24)/7]
(This aperodimetion results in 2 rositive error that
causes Lhe decelerstion phase to be delaved)
Finax = Fdrt % Nzcl 7/ 24 (Unidex-IIIA defzolts to linear
greelsdecel when Nacl < 24 )
The Fiqure 7.1 on Fzge-3% illustrate the above.
a2 FARAMETERS OF ACCEL/DECEL

The relevant rarameters tnat mav be crajgrammed in the
Unidex-TIITA to obtsin 23 desired accelevstion/decelerstion
wrofile are described helow, Once eprogrammed these values
remain effective until reprogrammed or Unidex~IITA is reset
or rowered down. The erodgrammed values remsin unchanged
at the end of program execution znd osrry ocver to the next
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program. Thereforer it is z good przclice to 1nitialize 21l
varameters to reguired vslues alt the stzrt of 3 proaram.

7l ACCELERATION TIHE

This is the time taken by the axis to accelerate to
160X of the programmed feesdrate asnd zlso the time taken to
deceleraste at the end of the move., The accelerstion time
is specified in millissconds. The range of fthe value is
petween 23 and 4,000.000. Unidex-TIIA defaults tn a8 valoe
of 184 milliseconds {(corresponding Lo 3 ssmpling time of
EZ milliseconds). The minimuom sameling time is 1 millisec,
If the value computed from the programmed parsmeters iz lessy
Unidexr-TIITA substitutes the walue of 1 millisecond.

The zaccelevztion time may e separstely specified for
Limear snd exeonentiasl sccel/decel,

4

v 262 ACCED ERATION RATE

Im the VYector feedrate mode of owerat:ians the rate of
sreelerstion in stepsisec./cec, msy be specified, This rate
gpnlies to tne Vector feedrate znd therefore the individusl
components of the sceelersztiion rate spplied Lo each axis
Will be 2 leszar wvaloe,

The azcecelieration orofile in this csse 15 necessarily
lingsr, After zomputing the component axis feedrsies and
tihe sameling timer tihe implementation of accel decel is
igenticsl to the description sbove, The criterion for the
lower limit of zampling time must be met when seoecitying
an acceleration rate znd programming & vector Teedrate.

A comouted sameling time of less thanm 1 millisecond will be
repiaced by 1 millisecond.

The default valug at power up
The range of the value 1s from 30 to

2.3 START-STOF FREQUENCY LGa76=dd4d]

The start-stop freguency is 3 value of axie feedrate
pelow which the indexer clock =ulses may direchtly ne applisd
to the servo system withouwt exceeding the limits of
werformance of the system. This value mav De srogrammed
witnin a range of 31 to 144500 steps/sec. inidex-IITA
mawers up Wwith g defawlt value of 30,57 stensg/sec,
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When accel/decel is activer 1f the feedrate programmed
in the independent feedrate mode is less than the start-stop
fregquencyy the relsted z2xis move is made without sceel/decel.
In the vector feedrste modes tihe default value of 30,57
is slwsys effective., This i1s done so that both the sxes will
move in a synchronized faznion regardless af their comoonent
feedrate values 3s long as the component values are grester
than the default value,

7+3 LIMNEAR ACCEL/DECEL G371
LGE37 =ddddl

Linear accel/decel mode is effected with tne modal
command "G37%. All subsequent moves will be made with the
seeel/dece] parzmeters in effect,

The zceeleration time 18 programmed with the command
"GA7=dddd" where "dodd" specifies the time Lo sttsin 100%
feedrate in milliseconds,. The range of values and other
constrzints sre described in paragraph 7.2.1,

A commars such as "GA7= 500" soecifvirng the scceleration
time aoes rot activate the limesr accel/decel mode. To do
thazt the command *G37" is required,

Linear zccel/decel may be sctivated sither in the *G0O°
or tne "CO1" mods.

Y EXFONENTIAL ACCEL/DECEL EG3?]
CE3P=gadag]

The svntex dis identicsl to the Linesr zccel/decel
commands,. The range of values are also the zame. The anly
difference is that the intermediste feedrats values for
zeceleration and deceleration phase of thne move are computed
using 2 set of coefficients different from that for the case
of Linear accel/decel.

¢ 3 VECTOR ACCEL/DECEL LG381
[GAB=dddal

Vector Accel/Decel is 3 meme 3iven to the Lirmear accel/
decel mode where the specified rparameter is the zcceleration
rate instead of the acceleration time, The rate is programmed



Wwith 8 "G3B=ddddd® commznd, & “G3IB* cavses subseguent moves
to he made with accel/decel. Both of these commands are
effective only in the Vector feedrate mode ("GCL1").

A vector feedraste should be effective before sevecifyving
the zcecelerztion rate so that Unidex-IITA may compute the
sameling time, If 3 “G38° command 1z executed in the "GOOT
modeyr Unidex~IITA defazulls to Limesr zgeel/decel with the
currently effective valuse of linear acooeleration time. If 2
"E3B=ddad® command 15 executed in GO0 moder Unicdex-IIIA
retesing the value until required in 2 vector move or re-

LT oY BIED .

The mrogrammed start-stop fregquency has no =2ffect on
Yector accel/decel. In order that the two 3xes maintain
their relstive trajectories during the movers the computed
fuedrste components sre applied to the avwess The mimimum
commonent feedrate 1in this case 1s the default start-stop
frequenay value,

Y- NO ACCEL/DECEL L6361

This is the wpower ug defzult mode. 4 "G3468" in the
motion wrogran Wwill cancsl z2ny active Accel Decel Modes.
Ome of  the commands "G3I7" "G38"s or *L3%9" 15 reauired to
initiate some form of Acoel  Decel.

v AUCEL/ADECEL & CUORNER ROUNDING

Unidex-IIIA treats the Corner Rounding featore
independgently from the dccel /Decel fezture. When moves
are erogramned Wwithoot accel/decsels corner foounding may De
veerd in a8 DL.C, drive svstem to "smooth ouvt® 2 trajectory
consisting of many point-to-moint moves. The smoothing is
achieved because 3 D.C, svstem has 2 positionsl lsg doring
indexing that is made uwp zfter the indexer comrletes the
cloeck pulses, Therefore if the nesxt move is begun before the
lag is made upsy the two moves wiould aesear to be a2 single
continwous move. If the second move is &t 2n sngle to the
first oney the resulbting trajectory would fave 2 rounded
COTTET .

Whern Accel/Decel is sctives the lag described asbove
will be smzll due to thne decelerstiorn 2t the ena of the move.
Hernce the cormer rounding effect will be minimal.,
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Irncremental maode

Independent feedrate mode

Start-stop feedrate of 230 steps/sec.

Linear zcceleration time of 300 milliseconds
Initizte Lirnesr scceleration

X awis move of 10000 steps at 3000 steps/sec.
Y axis move of 1000Q steps al 40000 steps/sec.

The fesdrate profiles for the Lwo aues are 35 SNOWRH

i the dizgram below,
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G1 GO1 F10000 G38=24000 G388 X5000 YI1Q0000 (34 X1000 x
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& Vecrtor Feedrate mode

he Feedrate of 10000 steps/sec.

. Acceleration rate of 20000 sterpsisec. sec.

o Initiste zccel/decel (linesr?

=N X and Y avis vector move with zaccelidecel

. Cancel accel/decel

Gs X 3¥is only move.

G?1 GOO G76=300 G3% X10000 Fi0O000 G37 Y5000 FBOGO

AAAAAAAAAMAAAAAAAN AAAAMAAAAAAANMAA

3 t

8. X 3xis move with expon, 2ocel/s/decel. Acceleration
time iz aefault value or has been previously proarsmmed.
By ¥ awis move with linear zccel/decel. Acceleration time
38 BhOVE.



