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How to use this nanual
The DI G TAL AMPLI FI ER SOFTWARE MANUAL conpl enment the appropriate hardware
manual that you received with your unit. It is divided into the follow ng

mai n four parts:

- Comuni cati on

Programm ng

Faul t Handl i ng
- Instruction Set

The Communi cation section describes the two conmunication buses that are
avai |l abl e and especially the protocol of the RS485.

The Progranm ng section provides the basic information of how to program
t he DCB.

The Fault Handling section describes how to utilize the various software
routi nes that handle the protective features.

The Instruction Set section, describes each of the DCB instructions,

restrictions on use and basic exanpl es.

The | ast page of this manual is a short summary of all the conmands - for

the experienced user that just need to be remnded of all the various
possibilities.
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1. Communication

1.1 RS232

The RS232 in the DCB is configured as 8-bit, no parity, 1 stop bit,
full duplex. The follow ng baud rates are available: 300, 600, 1200,
2400, 4800, 9600, 19200, 38400, 57600. No hardware handshaking is
required.

The only reliability test of the RS-232 communication bus is the
echo check. By instructing the EOL conmmand (Echo ON) the DCB will echo
each recogni zed character which is transmtted by the host conputer.

1.2 RS485 - Multidrop Serial Communication

The RS485 in the DCB is configured as 8-bit, no parity, 1 stop bit,
hal f duplex. The follow ng baud rates are avail able: 300, 600, 1200,
2400, 4800, 9600, 19200, 38400, 57600. No hardware handshaking is
required.

In the RS-485, which is a Half Duplex system all the Transmtters
and all the Receivers share the sane Miultidrop wire. Therefore, each
character that is transmitted on the line, is automatically received
by all the Receivers. This is an inherently "confused" way to transmt
data and no "Echo" procedure can assure reliable conmunication.

In order to solve this reliability problem it is necessary to use
standard protocols procedures.

It is inmportant to understand that using RS485 with the DCB products
wi thout any protocol is possible. This is also the defaulf condition
whenever the RS485 is activated. However, the reliability of the
comruni cation is only assured when activating the protocol. This is
done by sending the command CK1 fromthe host to the DCB

The following chapter explains the standard protocol used and
suppl i ed by El np.
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1.2.1 ElImo's RS-485 Protocol
Pr ot ocol structure

<- 8 bits -> Remar ks
% Flag: Start Frame (ASCII)
% Flag: Start Frame (ASCII)
Addr ess Addr ess: DCB Nunber (Bl NARY)
I nformati on (ASCI 1)
CHKSUM ( Bl NARY)
; End of CHKSUM protocol (ASCII)

Checksum Definition and Usage

The Checksum is the summation of all the protocol bytes transfornmed

into two's conpl ement form

The result of summ ng the data bytes and the CHKSUM nust be ZERO
the result is not ZERO, there is an error in the recei ved data.

The following characters are not allowed to be used as a CHKSUM

nunmber: 08,0D,3B,7E. They nust be replaced as described in
follow ng table:

For bi dden CHKSUM ( HEX) Repl ace to (HEX)
08 F8
0D FD
3B FB
7E FE
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EXANVPLE:

Checksum cal cul ation for 2 data bytes.

data 1: 1001000
data 2: + 0001011
sum 1010011

One's conpl enent: 0101100

Two's conpl enent: 0101101 (The CHKSUM byte in the protocol)

Checksum conpari son

sum : 1010011
+
Two's conplenent: 0101101 (The CHKSUM byte in the protocol)
0000000

Acknowl edge and Negative Acknow edge

The acknow edgenment procedure works as foll ows:

The host sends data to the DCB by using the protocol.

The DCB is performng the CHECKSUM test for the received data.
If the result is zero, an ACKNOALEDGE, ":", is sent to the host.
- If the results is different from zero, a NEGATI VE ACKNOAN.EDGE
is sent to the host.

Very | nportant:

1] ?n’

| oadi ng.

The Checksum protocol cannot be used while progranmm ng or up/dow
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2. Programming

2.1 Introduction

The DCB programming |anguage is a powerful |anguage that allows
users to customze their notion application. In addition to standard
moti on functions, the |anguage also provides several instructions for
synchronizing notion with other process events. In this way, the DCB
is a dedicated machine controller which can easily handle even the
nmost sophi sticated applications.

The DCB instruction set is BASIC-like and easy to use. Mbst
i nstructions consist of two uppercase ASCI|I characters that correspond
phonetically wth the appropriate function. For exampl e, t he
i nstruction BG begins notion, and ST stops notion.

The instruction set provides conmands to specify paraneters,
initiate action, interrogate status and control program flow For
exanple, the GN command specifies the controller gain, AB aborts
nmotion, TP reports the position and JP causes a program junp.

Program fl ow conmands such as conditional junps, event triggers, and
subroutines allow the DCB to make its own decisions wthout a host
conputer. Alnpbst any application can be programmed by conbining
program fl ow commands with noti on commands.

To allow flexible programming, the DCB provides 128 user-definable
vari ables. Variable are specified in a program and |ater assigned
val ues. For exanple, the length in a cut-to-length operation nay be
specified as a variable which is later assigned by an operator input.
Vari able may be mani pul ated by arithnetic operations and functions.

The follow ng sections describe the DCB instruction set and how to
create prograns.

2.2 Command Format
The DCB provides an extensive set of instructions for progranmng a
variety of notion applications. Most instructions in the DCB
instruction set are represented by two ASCIlI wuppercase characters
followed by applicable argunments. A senmicolon or carriage return
term nates the instruction.
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Exanpl e:

PR4000;

PR is the 2 character instruction code (Position Relative). 4000 is
the argunment which represents the required position value. The ;
term nates the instruction.

Whenever the DCB does not recognhize a command, it returns a '?'. In
this way, the host can verify that the information was correctly
recei ved by the DCB.

A conplete listing of instructions is given in chapter 4:
Instruction Set.

2.3 Program Format

A DCB program consists of several DCB instructions conmbined to solve
a machine control application. Action instructions, such as starting
and stopping motion, are conbined with Program Flow instructions to
form the conplete program Program Flow instructions evaluate real-
tinme conditions, such as elapsed tinme or notion conplete. and alter
program fl ow accordi ngly.

Each DCB instruction in a program nust be separated by a delimter
Valid delimters are the semcolon (;) or carriage return. The
semcolon is used to separate nultiple instructions on a single
program |ine where the naximum nunber of instructions on a line is
limted by 40 characters. A carriage return enters the final comrand
on a programline

All  DCB prograns nmust end with an End (EN) statenent. It is
convenient to start a new program with a Label but it is not a
conpul sory requirenent. Labels start with the pound (#) sign foll owed
by an uppercase letter.

Valid Labels

#A

4

There are also sone special |abels, which are used to define input

i nterrupt subr outi nes, [imt switch subroutines, error handl i ng
subroutines and automati c execution upon power-up subroutines.
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Speci al Label s

#@- Automatic Execution Program
#[ - Limt Swtch Routine

#] - Error Routine

#7 - Interrupt Routine

Exanpl e Program

#A Begi nni ng of the program
PR4000 Specify rel ative distance
BG Begi n notion

AM Wait for notion conplete
WI'5000 Wait 5 seconds

JP#A Junp to | abel A

EN End of program

The above program noves the motor 4000 counts. After the notion is
conpl et e, the nmtor rests for 5 seconds. The cycle repeats
indefinitely until the stop command is issued.

2.4 Application Vs "Live" Programming

The DCB provides two methods for command execution. One way is to
send commands "live" over the comunication port and have them
executed imediately as the operator or conputer program enters them
The other way is to execute an applications program residing in the
DCB menory.

Executing application progranms pernt stand-al one operation wthout
a host conputer. Program features such as conditional statenents and
event triggers allow the controller to make its own decisions. For
flexibility, however, variables allow program parameters to be
specified by an operator. For exanple, the operator can enter the
process speed, dwell tinmes or part |ength.

Even while an application programis running, the operator can still
send commands "live" via the communication line. For exanple, an
operator can send the commands ST to Stop Mdtion or TP to interrogate
the Position. This feature is often useful during initial nachine set-
up or program debugging. Wen both Ilive comunications and an
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application program are running, the DCB wll alternate command
execution, so that neither command streamw || be | ocked out.
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2.5 Entering Programs
Application progranms for the DCB nay be created and edited either
locally in the controller or renmotely on another conputer and
downl oaded to the controller.
2.5.1 Using the DCB Editor
The DCB provides a line Editor for entering and nodi fying prograns.
The Edit node is entered with the ED instruction.
Not e:
The ED command can only be given when the controller is in the non-

edit node, which is signified by a colon pronpt.

In the Edit Mde, each program line is automatically nunbered
sequentially starting with 0. If no paranmeter follows the ED command
the editor pronpter will default to the first line of the program in
the menory. If desired. the user can edit a specific |ine nunmber or
| abel by specifying a |ine nunber or |abel follow ng ED

: ED Puts Editor at the beginning of the program
: ED7 Puts Editor at line 7
. ED#A Puts Editor at |abel #A

The DCB provides space for up to 50 program lines. Line nunbers
appear as 0,1,2 and so on. Program commands are entered follow ng the
line nunbers. Miltiple conmands may be given in a single line as |ong
as the total nunber of characters per |line does not exceed 40. A
sem col on separates each conmand on a |ine.

VWile in the Edit Mde, the programer has access to special
instructions for saving, inserting and deleting program lines. These
special instructions are listed bel ow

Edit Mbde Commands

<RETURN>

Typing the return key causes the current line of entered

instructions to be saved. The editor will automatically advance to the
next line. Thus, hitting a series of <RETURN> will cause the editor to
advance a series of lines. Note, changes on a programline will not be
saved unless a <RETURN> i s given.
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<cntrl >P
The <cntrl >P command noves the editor to the previous |ine.

<cntrl >l

The <cntrl> command inserts a |line above the current Iline. For
exanple, if the editor is at line nunber 2 and <cntrl>l is applied, a
new line will be inserted between lines 1 and 2. This new line will be

| abeled ine 2. The old line nunber 2 is renunbered as |ine 3.

<cntrl >D

The <cntrl>D conmand deletes the line currently being edited. For
exanmple, if the editor is at line nunber 2 and <cntrl>D is applied,
line 2 will be deleted. The previous line nunber 3 is now renunbered

as |line nunmber 2.

<cntrl>Q

The <contrl>Q quits the editor nmode. In response. the DCB wll
return a col on.

After the Edit session is over, the user my list the entered
program using the LS command. |If no operand follows the LS conmand,

the entire program will be listed. The user can start listing at a
specific line or |abel using the operand n. A command and new line
number or label following the start listing operand specifies the

| ocation at which listing is to stop.

EXAMPLE
' LS Li st entire program
1 LS7 Begin listing at line 5
1 LS3, 10 List lines 3 thru 10
: LS#A 11 List line |abel #A thru line 11

2.5.2 Executing Programs

A program can be executed using the XQ command. The XQ command can
be followed by a I abel which defines the beginning of a programto be
executed or by a nunmber which defines the programline to start at. If
no |abel is defined, the execution will start at the first program
line. For exanple, XQ*A neans execute the sequence starting at | abel
#A.

Remenmber to quit the edit node before executing a program
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2.5.3 Debugging Programs
The DCB provides trace and error code commands which are used in
debuggi ng progranms. The trace command may be activated using the
command, TR1. This command causes each line in a program to be sent
out to the commrunications port imediately prior to execution. The TRl
command is wuseful for debugging progranms. TRO disables the trace
function. The TR command may al so be included as part of a program
If there is a programerror, the DCB will halt program execution at
the line nunber at which an error occurs. This line will be displayed.
The user can obtain information about the type of error condition that
occurred by using the command, TC. This conmand reports back a nunber
bet ween 0 and 255, which correspond to an error condition. See chapter
4 - TC command - for details.
2.5.4 Saving Programs
The DCB provides SRAM menory for saving progranms and paranmeters on
power -down. Progranms are automatically stored in the nmenory - no
speci al user operation is required.
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3. Faults Handling

3.1 Hardware Protection
The DCB

various fault conditions.

i ncl udes hardware i nput

These i ncl ude:

and out put

protection lines for

I nhi bit out put This signal goes |ow whenever the anplifier is
i nhi bi t ed.
Abor t A low input stops mption instantly wthout a
control |l ed deceleration. Al so aborts notion program
For war d limt|Low input causes execution of limt switch
swi tch subroutine, #[.
Rever se limt|Low input causes execution of limt switch
swi tch subroutine, #[.
3.2 Programmable Error Limit
The DCB provides a progranmable error limt. The error limt can set
for any nunber between 1 and 32767 by using the ER(n) conmand. The
units of the error limt are quadrature counts. The error is the
difference between the commanded position and actual f eedback
position. If the absolute value of +the error exceeds the value
specified by ER the DCB wll shut the nmotor off if the OEl
instruction was previously given or will junp to the automatic error

subroutine #], if it exists.

3.3 Off-On-Error

The software conmand, off-on-error (OEl) turns the notor off when
the position error exceeds the limt set by the ER command. The
program bei ng executed is also aborted.

To re-enable the system wuse the reset (RS), servo (SV) or servo

here (SH) command. To di sable off-on-error
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3.4 Automatic Error Routine
The #] ||abel causes the statenents following to be automatically
executed if error exceeds the specified error limt. The error routine
must be closed with the RE command. The RE command returns from the
error subroutine to the main program Note: The error subroutine wll
be entered again unless the error condition is gone. If OE in enabl ed,
the error routine is inhibited.

3.5 Limit Switch

Activating the forward and/or reverse |imt swtches directs the
controller to a special label for automatic execution of a limt
switch subroutine. The #[ |abel specifies the start of the limt

switch subroutine. This |abel causes the statenents following to be
automatically executed if any Ilimt switch is activated. The RL
command ends the subroutine.

The state of the forward and reverse |limt switches my also be
tested during the Junp on Conmand statenent. The condition LR
specifies the reverse limt and LF specifies the forward limt.

3.6 Displaying the amplifier faults
Each anplifier's fault is stored imediately in the DCB RAM In
addition to that, a Failure Message is displayed. Following are all
the valid Display Messages:
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Event Di spl ay | Di spl ay
after
Recurring
DIP switch 1 - ON BAUD oK
Load is under cont. current limt CLI M C- K
Battery Low BATT B- K
Abort condition (hardware only) ABRT A- K
Anplifier's power stage disabled AMPD H OK
-15V out of limts - 15V F- OK
Under or Over Voltage VOLT F- K
+15V out of limts +15V F- OK
Over Tenperature TEMP F- K
Commrut ati on problem (for brushl ess| CVMMI F- K
drives only)
Short condition at the power outputs SHRT F- K

3.7 Storing the faults history

The DCB can store up to 10 fault events in a special register.
Interrogating the faults history is done by the TF command. The
information is transmtted on the comunication line, line by Iline,
when the last fault to occur is sent first. Clearing the faults
register is done by the CE command.

The information received by the TF command does not nean that the
last fault still exists - it may and it may not.

To check whether a fault still exist, the EA command nust be used.
By instructing EA the controller sends a failure nessage on the
communication line. If there is no failure when the commnd was sent,
the DCB will respond with O.

*

The AMPD nessage appears in two cases:
1. Wen MO (Motor OFf) command is given.

2. Position error exceeds the all owed val ue.

DCB Sof t ware manual - rev 3/93 (EPROM 301X)



17

4. Instruction Set.
Each executable instruction is listed in the following section in
al phabetical order. The instructions consisting of non-al phabetic

characters such as %® !! , and special labels are listed at the end.
VWhen you try to run the follow ng sanple prograns, take care to place
the command "E" in the end of your programs |ist.
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A? - Tell Analoyg
/[ npul

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: In return to the A? command the DCB will report the val ue of
the anal og i nput. The answer will be either in Hex or Dec.
with a full range resolution of 11 bit.

EXAMPLES:

#A Program A

JA* A? Define speed as four tinmes the anal og val ue
BG Begi n notion

WI'10 Wait 10 ns

JP#A Start again program A

=
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AL - A borl

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Descri pti on: Abort stops a motion instantly wthout a controlled
deceleration. If there is a program operating, an abort command al so aborts
the program For stopping a notion w thout stopping a program comrand ABL.
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AC[(n) - Acceleratlion

Restrictions:

Vi | e nmovi ng NO
In a program YES
Not in a program YES
Def aul t val ue 300, 027

Description: This conmand sets the acceleration rate of the nmotor. The n
paranmeter is an unsigned nunber in the range of 91 to 1. The par anet er
input will be rounded to the nearest factor of 91. The wunit of the
parameter is counts/ 2.

EXAMPLES:
AC1000000 Set the acceleration rate to 1000000 counts/g.
AC Return accel erati on.
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AD(n) — Afler
)1 sl ance

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def ault val ue

Description: The After Distance command is a trippoint used to control the
timng of events. This command will hold up the execution of the follow ng
command until the position command has reached the specified relative
di stance (n) fromthe start of the nove.

EXAMPLES:

#A Program A

JG1000 Specify velocity node and speed val ue
BG Start notion

ADB000 After a distance of 8000 counts

SB1 Set bit no. 1.

EN End program

DCB Sof t ware manual - rev 3/93 (EPROM 301X)



22

AL — Amplilfier
L nable

Restrictions:

Wi | e novi ng NO
In a program YES
Not in a program YES

Def aul t val ue
Description: The AE instruction resets the anplifier after a protection

| atch. The protection latch would occur if LML was
commanded.
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A/l/(n) — After [npul

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis a signed integer in the range of 1 to 7 decimal.

Description: The After Input command is used in notion programs to wait
until after the specified input has occurred. If n is positive, it waits
for the input to go to high. If nis negative, it waits for n to go |ow

EXAMPLES:

#A Program A

Al -1 Wait until input 1 is |ow

AC1000000 Accel eration is 1000000 counts/ &
JG100000 Specify velocity node and speed val ue
BG Begi n notion

Al 1 Wait until input 1 is high

ST1 Stop notion

JP#HA Junp to program A

EN End of program
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AM — A fler Move

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The After Mve command is a trippoint used to control the

timng of events. This command will hold up execution of the follow ng
commands until the current nove (motion profile) is conpleted. The
conpletion of the nove is the conpletion of the notion profiler - not the

conpl etion of the actual nove of the notor.

EXAMPLES:

#A Program A

PR15000 Position relative

BG Begi n notion

AM After the nove is conplete
WIr100 Wait 100ns

PAO Position absolute O - origin
BG Begi n notion

AM After the nove is conplete
JP#HA Junp to program A

EN End of program
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AP[(n) — Afler
F osi1l1on

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis a signed integer in the range of +2%.

description: The After Position command is a trippoint used to control the
timng of events. This command will hold up the execution of the follow ng
command until the absolute actual position of the mpotor (n) crosses the
position specified.

EXAMPLES:

#A Program A

DH Define actual position as O
JG1000 Jog node

BG Begi n notion

AP4000 After position 4000
JG 1000 Change speed direction
AP- 8000 After position -8000
CB2 Clear bit 2

ST St op

EN End of program
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AS - Al Speed

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---

Description: The At Speed command is a trippoint that occurs when the
generated nmotion profile has reached the specified speed. This comand wil |
hol d up execution of the foll ow ng commands until the speed is reached. The

AS command will operate after either accelerating or decelerating.
EXAMPLES:

#B Program B

SP10000 Speci fy speed

PR25000 Specify position

BG Begi n notion

AS After speed is reached

WIr2000 Wait 2000ns

SP5000 Change speed

EN End of program
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Restrictions:
Vi | e nmovi ng

In a program

Not in a program
Def aul t val ue

27

v G - Hepgian
YES
YES
YES

Description: The Begin command starts a notion.

EXAMPLES:
JG1000 Jog node
BG Begi n notion
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gS - Absolule K1
variable

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
Description: The BS command convert the R1 variable into an absol ute val ue.

EXAMPLES:

In the follow ng program the BS command is used as to filter the noise on
the anal og i nput which is used as a speed reference.
SH

#L; JQ0; BG

#A Program A

R1=A?; BS; JP#L, R1<24

JP#P, A?>0

JGA?+23*133; JP#A

#P; JGA?- 23*133; JP#A

EN
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CH[n) — C/lear Bil

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis an integer in the range of 1 to 10

Description: The Clear Bit command clears one of the 10 bits on the out put
port. The Clear Bit (CB) and Set Bit (SB) instructions can be used to

control the state of output I|ines.

EXAMPLES:
CB9 Cl ear output bit 9
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4t - (C/lear
Faull ' s Bullf

£l
¢

€
e

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The Clear Error command clears the fault's history buffer.

EXAVPLES:
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CF({n) - Correcilion
/" acl or

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis an integer in the range of 0-2°

Description: The Correction Factor conmand is a feed forward constant used
in conjunction with the Position Follower (PF) feature. The PF routine has
a sanpling rate of about 4ns. Each sanpling period the controller receives
an | P command and the foll ower speed is updated. When the Master notor has
fast speed changes the above procedure yields in slow Slave response. The
CF factor assists in inmproving the slave performance in such cases.

Alowvalue will result in fast response of the follower while a high val ue
for CF will result in a |ow response.

EXAMPLES:

CF10 Set the CF value to 10.

CF The DCB wi Il respond with the current val ue
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CK(n)-CHECK SUWN

Restrictions: For CK1 node check sum protocol nust be
used on each end.

Wi | e novi ng: YES

In a program YES

Not in a program YES

Def aul t val ue: CKO

Description: The CK1 comand enables to use check sum protocol for
comruni cation transnmtting receiving.
Each end of the communication network nust be equi pped with the check sum

pr ot ocol .
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CL{n.m) — Curreni

[ 1 m 1
Restrictions:
Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue Last val ue

Description: The Current Limt commmand sets the continuous current limt of
the anplifier. The value of n.m should be higher than 5% of the value of
MC.

Unit of nnmis in A

EXAMPLES: Assume you need to run in a specified speed until you reach a
mechani cal stop and at that point to maintain a |ow pressure for 2 seconds.
00 #A Program A

01 JG1000 Jog node

02 BG Begi n notion

03 JP#B, PE>100 Junp to #B when the position error exceeds
100

04 JP3

05 #B Program B

06 CL5 Set current limt to 5A

07 Wr2000 Wait 2 seconds

08 ST1 St op

09 EN End of program
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¢t P - (Clear PROGCREAN

Restrictions:

Wi | e novi ng YES
In a program NO
Not in a program YES

Def aul t val ue
Description: The Cl ear Program conmmand clears all the user prograns stored

in the DCB RAM The variables, and filter paraneters are not cleared. The
DCB will ask "ARE YOU SURE (Y/N)" before clearing the RAM
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) C —Decimal

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue DECI MAL

Description: The Decimal comand sets the controller to interpret all

future nunbers as deci mal nunber.
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D H - Delfine Home

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The Define Home command defines the current position as the
absol ute zero.

EXAMPLES:

#A Program A

JG 100 Jog node

BG Begi n Motion

Al - 3; ST1 St op when input 3 goes | ow
WIr100 Wait 100ns

DH Define current position as zero.
DSP=00 Di spl ay P=00

EN End of program
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DL - Down L oad

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES

Def aul t val ue

Description: The Down Load command transfers a data file from the host
conputer to the DCB. After entering the DL command the host has to send (in

bi nary code) the nunmber of lines to be transmtted. Instructions in the
file will be accepted as a ASCI| data stream w thout |ine nunbers. The file
is termnated using the \ command.Downl oading a data file will clear any

program in the DCB RAM The data is entered beginning at line 0. If there

are too many lines or too many characters per line, the DCB will return a
?.

EXAMPLES:

DL Begi n downl oad

<cntrl >D The binary code for four+1l |lines of data
#A ASCI | data

PA170 ASCI | data

BG ASCI | data

AM SB1 ASCI | data

EN ASCI | data

\ End downl oad
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DS(n) — Display

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---

Description: The Display command displays either the characters that
follows the Opcode or the information defined by these characters on the 4
digit display.

In some cases, it is expected that the data may exceed the 4-digit
limtation. In such cases the user should extract the last 4 integer digits

out of the desired variable by using the operation SS.

EXAMPLES:

DS, 17 Di splay the nmptor current.

DS, T? Di spl ay the heatsink tenperature.
DS" OK" Di splay " K"

V1=546799. 1234

SSV1; DS, SS Di splay 6799
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- Knd of A/
Programs

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue
Description: End of all programs. Following this instruction the controller

will exit the editing node. The E command nmust be wittenin a separate
l'ine.
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KFA(n) — FKError
Ampli i1 er

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue | ast val ue

nis ether 0 or 1

Description: The EA command returns the status of the anplifier's failures
in one of the follow ng sel ectable forns:

1) EAO is initialy comanded.

For each (additional) EA command the controller will return a two-digit HEX
nunmber with the foll ow ng nmeani ngs (when High):

Bit 7

Bit 6 Battery Low

Bit 5 -15V out of limts

Bit 4 Under/Over Voltage

Bit 3 +15V out of limts

Bit 2 Over Tenperature

Bit 1 Conmutation problem (for brushless drives only)
Bit O Short condition at the power outputs
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2) EAl initialy commanded.

The controller wll automaticaly transmt a failure nessage on the
comruni cation |ine whenever an anplifier failure occurs. If the nessage was
not received by the host it can be repeated by instructing EA. This tine,
the nessage will be transmtted without the F;,. Following are the valid
ASCl | nmessages:

Message: F; -15V Meani ng: -15V out of limts

Message: F; Under or Meani ng: Under or Over Voltage
Over Vol tage

Message: F; +15V Meani ng: +15V out of limts

Message: F; Tenperature Meani ng: Over Tenperature

Message: F; Commutation Meani ng: Commut ati on problem (for

brushl ess drives only)
Message: F; Short Meani ng: Short condition at the
power outputs
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FD[(n) -~ L d il

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES

Def aul t val ue ---
nis either a label name or an unsigned integer in the range of 0 to 49

deci mal .

Description: Enter the editing subsystem In this subsystem progranms can be
created, changed or deleted. The follow ng commands are valid in this node:
<CTRL>Q - Exit editing node

<CTRL>P - Di spl ay t he previ ous line of t he program
<CTRL>l - Insert a line before the current |ine

<CTRL>D - Del ete the current linereturn> Saves a |line

ODEL, INS, END, HOMVE " and right/left cursor arrows functions are valid

i nside a programline.

* The DEL, INS, END and HOME functions can be used with RS232 only.
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Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue
Description: The End command is used to designate the end of a program

EXAMPLES:

#C Program C

JG100000 Jog node

BG Begi n notion

Al 4 After input 4 is high
ST1 St op

EN End of programC
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0 — Feho

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Default val ue EOL for RS232, EQO for RS485

Description: The Echo command turns the echo on if EOL. If the echo is
of f (EQ0), characters input over the conmunication bus will not be echoed
back.
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FR(n) — Frror Limilt

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 215

nis an unsigned integer in the range of 1 to 25

Description: The Error Limt comand sets the magnitude of the position

error, that will trigger an error condition.
EXAMPLES:

ER100 Set error limt to 100 counts
ER What is the error range ?
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rE - Find Kdge

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The Find Edge command noves a notor until a transition is seen
on the homing input. The direction of the notion depends on the initial
state of the homng input (0O for forward, 1 for reverse). Once the
transition is detected, the notor decelerate to a stop.
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FR(n) - Following
K alilo

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue Last val ue

nis a nunber in the range of +0.000001 to +2°*.

Description: The Following Ratio conmand sets the ratio between the
follow ng notor notion to the auxiliary encoder (Master) notion.

EXAMPLES:
FR1 Set the following ratio to 1:1.
FR The DCB will return the current value of FR
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FY({n) -
L nable/ Disable VI§
C o m mand

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES
Def aul t val ue FYO

nis either 0 or 1.

[Descri ption: The FY1L command enables the auxilary input velocity nonito
(see VY command) while FYO disables it.
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CN[(n) — Gaian

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 100

nis an integer in the range of 0 to 32767

Description: The Gain command sets the gain of the digital filter.

EXAMPLES:
GN150 Set the gain to 150
GN What is the gain ?
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HM((n) — Home

Restrictions:

Vi | e nmovi ng NO
In a program YES
Not in a program YES

Def aul t val ue
nis a signed integer in the range of 1 to 600000

Description: The Home conmand perforns a two-stage hom ng sequence. The
first stage consists of the notor noving at the user programred speed until
it sees a transition on the homing input. The direction for this first
stage is determined by the initial state of the Homing Input (O for
forward, 1 for reverse). Once the hom ng input changes state, the notor
decel erates to a stop.

The second stage consists of the nmotor changing direction and slowy
approaching the transition again.

The third stage consists of the nmotor slowy nmoving forward until it
detects transition to High at input 5 (from an index pulse or from any
ot her source). It stops at this point and define it as position O

nis the speed of mptor slowy noving.
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Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

[Descri ption: |nput/output in Hex
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- (wrrentit?

Restrictions:
Vi | e nmovi ng
In a program
Not in a program
Def aul t val ue

YES
YES
YES

Description: Following the I? command the DCB reports the actual

A

EXAVPLES:

00 #A

01 V1=10000
02 JGV1

03 BG

04 JP#B, | ?>5

Program A

Set vari abl e val ue

Define jog node

Start notion

Junp to program B if the current is
nmore than 5A

05 JP4 Junp to line 4 if the current is |ess than 5A
06 EN End of program A

07 #B Program B

08 Vi1=V1/10;JGV1 Reduce the speed by a factor of 10

09 Wri10000 Wait 10 seconds

10 ST1 St op

11 EN End of program
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[/ [(n) — Inpul
/ntlerrupl

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue
nis an integer in the range of 1 to 7.

Description: The Input interrupt enables the interrupt function for the
specified input n. n equals O disables the Input Interruptslf the

specified i nput goes | ow during program execution, the programw |l junp to
the subroutine with the | abel #*. Any trippoints set by the programw || be
cleared. The RI conmmand is used to return from the #* routine. The R

command al so re-enables input interrupts.
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[L(n) — /nlepgration
L1 m It
Restrictions:
Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 0

nis an integer in the range of 0 to 32767.

Description: The |IL command sets a I|limt to the voltage that
integration part of the digital filter can reach

EXAMPLES:
I L32767 Set the integration level to full signal anplitude
IL What is the integration |evel ?
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/N (xxx ). Vn — [npul
Variable

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue ---
XXX is a pronpt message of length 33 characters or |ess
nis an integer in the range of 0 to 63 deci nal

Description: The IN command allows a variable to be input from a keyboard.
VWen the IN command is executed in a program The pronpt nessage is
di spl ayed. The operator then enters the variable value followed by a
carriage return. The entered value is assigned to the specified val ue. The
IN command hol ds up execution of following conmmands in a program until a
carriage return or semcolon is detected. If no value is given prior to a

sem colon or carriage return, the previous variable value is kept. |nput
interrupts, Error interrupts and Limt Switch interrupts wll still be
active.

The IN command is valid also with the Rn vari abl es.

EXAMPLES:

Operator specifies length of material to be cut in centimeters and speed in
cm sec. He needs a variable nunber of cycles of the sane notion profile.

00 #A Program A

01 V5=1

02 IN Enter Distance(cm, V1 Pronpt operator for length

03 IN Enter Speed(cm's), V2 Pronpt operator for speed

04 I N Nunber of Cycles, V6 Pronpt operator for no. of cycles
05 V3=V1*500 Convert units to counts

06 V4=V2*500 Convert units to counts/sec

07 SPV4 Speed conmmand

08 PRV3 Posi ti on command
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09 BG Begi n notion
10 AM After notion is conplete
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11 V5=V5+1 Add 1 to the counter

12 JP6, V5<V6 Re-start if the quantity is not
enough

13 EN

End of program
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/0 — [npuls Variable

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis a positive integer in the range of 0 to 127

Description: The 10 variable is an integer (either Decimal or Hex) that
when translated into its binary value, represents the status of the 7
uncomm tted inputs. Use the following table in order to interpret the 10

vari abl e:

| nput no: | 7 | 6 ) | 4 |3 | 2 11
I nput binary val ue when hi gh 1 1 1 1 1 1 1
| nput deci mal val ue when high 64 32 16 8 4 2 1

Masking a part of the inputs

It is possible to mask sone of the inputs and to generate an |10 variable
that ignores the status of the masked inputs. This is done by the follow ng

[0 & (n])

n is a positive integer that when translated into a binary nunber,

i nstruction:

represents the inputs that are not nmasked and are used to generate the 10O

vari abl e. For exanple: 10&%9 neans to load into the variable the value of
i nputs 1,2 and 5:
19 = 16(input 5) + 2(input2) + 1(inputl).
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Exanpl es:

JP#A, | 0&19=1 Junp to program A when input 1 is high and inputs 2 and 5
are low (no matter what 1is the status of inputs
3,4,6,7).

JS#P, | 0&19=16 Junp to subroutine P when input 5 is high and inputs 1 and
2 are low (no matter what is the status of inputs
3,4,6,7).
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[P(n) — Jncremenl
P osi1li1on

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis a signed integer in the range of 1 to +2*.

[Description: The Increnment Position command permts conmanding ne
positions while the notor is in notion or at rest. It results in a profiled
move according to the specified velocity and acceleration. No BG is

required.
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JGC[(n) — Jog

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 40000

nis a signed integer with no range restrictions.

Description: The JOG command sets the jog nobde. The paraneter follow ng the
JG set the slew speed. It is recommended not to exceed a value of 600000

when using an optical encoder.

EXAMPLES:

JG10000 Set for jog nbde with a speed of 10000counts/s

JG 2000 Set for jog nobde with a speed of 2000 counts/s in the
negative direction

JG What is the speed ?

The JOG conmmand nmmy be executed during a notion if the controller is

al ready in jog node.
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JP(n) — Jumy

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue

Description: The junp on condition comrand causes the programto junp to a
l'i ne nunmber (n), or to a program | abel, on the occurrance of the specified
condition. The condition may be the status of inputs, outputs, notor or
vari abl e state. The use of |ogical operators and mathematical operation is
permtted in condition statenents. A junp wthout a condition is also
permtted. After the JP command, the program nust continue in a new |ine.
Valid Mat hemati cal Operation

+ Add ! Logi cal NOT (one operation only)
* Mul tiply & Logi cal AND

/ Di vi de | Logi cal OR

- Subt r act

Valid Logical Operators

> Greater than

< Less t han

= Equal to

Valid Condition Parameters:

Vn,Rn A? SP
PA GN ER
PR Kl PX
In (Input lines11..17)  ZR PY

On (Output lines 01..09) AC PE

n (numbers, including fractions) JG TZ
LF (Forward limit switch)1?

LR (Reverse limit switch) T?HM

10 (Reads 7 Inputs) VY TV

OX (MOTOR OFF=1, MOTOR ON=0)
MX (MOTION COMPLETE=0 Else 1)
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EXAMPLES: JP#C, V3=5 Junp to program C if V3 is equal to 5 JP#A, V1-
V2>10 Junp to program A if V1 less V2 is greater than PE=2
Junp to line 7 if the position error is equal

to 2
JP#B, | 2=0 Junp to program B if input 2 is |ow
JP40, LF=0 Junp to line 40 if the forward limt switch is

| ow
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JS/(n) — Jump o
Subrouline

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue

Description: The junp to subroutine on condition command will change the
sequential order of execution of command in a program |If the junp is
t aken, program execution will continue at the line specified by the first
paraneter, which can be either a line nunmber or |abel. The Iine nunber of
the JS command is saved and after the next RT command is encountered,
program execution wll continue with the instruction JS. After the JS
command, the program nust continuein a new |line.

Pl ease refer to the JP conmand for a description of valid conditions.
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J/[(n) — Jero
Subroutine and Jumyp

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def ault val ue ---

Description: The JZ command is only valid in a programand is used to avoid
returning froman interrupt (either input or error).

The JZ returns the stack to its original condition.

JZ adjusts the stack to elimnate one return. This turns the jump to
subroutine into a junp.

It is used to allow returning frominterrupt subroutine to any |ine number
or to a program | abel.

When using the JZ(n) do not use:

-RI, RE, RL in the sane subroutine.

-116, and 117 (input interrupt 16, 17).

EXAMPLE:
0 #A; 11 1; DSLOOP; JP#A
1 #B; DS-JZ-;, W2000; JP#A
2 #M, MG | NTERRUPT
3 SB1; WI'1000; CB1
4 J7#B
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Kl[(n) -~ /nlegrator

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 1

nis an integer in the range of 0 to 32767

Description: The KI command sets the integral gain of the position |oop's

digital filter. The integrator termw |l reduce the position error at rest
to zero.

EXAMPLES:

Kl 10 Specify integral gain as 10

Kl VWhat is the value of KI ?
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LM [(n) — Latch Mode

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue Last val ue

nis ether 0 or 1

Description: Wen instructing the Latch Mde command (LM)) the anplifier
will start automatically after the cause of a protection disappears. The
anplifier will be latched in Inhibit node when commandi ng LML. Cl earing the
i nhibit should be done by AE.
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LS{m.n) — Lisl

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES
Def aul t val ue 0, Last line

mand n are either integers in the range of 0 to 49 or |abels nanes

Description: The LS command sends a listing of the programin nenory out

the comuni cation port. The listing will start with the line pointed to by
the first paraneter, which can be either a line nunber or a label. If no
paraneter is specified it will start with line 0.The listing will end with

the line pointed to by the second parameter - again either a |ine nunber or
a label. If no parameter is specified, the listing will go to the last line
of the program

EXAVPLE
LS#B, 25 Li st program B down to |ine nunber 25
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¥C/(n) — Maximum
Currenl

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES
Def aul t val ue Last val ue

Description: The Maxi mum Current command informs the controller about the
maxi mum rated current of the anplifier. The CL and PL conmands wi Il not be
accurate if the MCis not correctly inserted.

n - current in A
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MG [n) -~ Messapge

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis any ASCI|I character or <cntrl>G

Description: The Message command sends up to 37 ASCI|I characters out the

comruni cation port. This can be wused to alert an operator, send
i nstructions, or return a variable value. The <cntrl>G or "Bell" character
will sound a buzzer. If a new line is required put & before the begi nning

of the newline. A semcolon at the end of the nessage inhibits the carrige
return |ine feed.

EXAMPLES:
MG V1=; V1= Message: print V1 val ue
MG Error=; TE Message: print position error
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MO — Molor 0FF

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: Mtor off. Once the nmotion command is conpleted, the notor
command is turned off and the anplifier is inhibited. This npde is useful
when the notor shaft has to be turned manually. Wile the notor is turned,

the position is still nonitored by the controller.
The command SH will return the nmotor to the servo nobde at the current
position while the SV command will return the motor to servo node at the

position that the MO command was given.
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NO - No Opberatiodn

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO

Def aul t val ue
Description: The No Operation conmmnd perform no action in a sequence, but

can be used as a place holder. After the NO up to 37 characters can be
given to forma program conment. This hel ps to docunent a program
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0F(n) - OFF -0n Frror

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 1

nis ether 0 or 1

Description: When n = 1, the notor command is turned off when the position
error exceeds the error limt specified by the ER command. The notor
switchs to the MO holding node until a servo (SV) command is given. To
avoid an abrupt transition of the notor, define the current position as
zero (DH) before commanding SV. In order to reset this feature select n =
0.
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0P (n) - Ouitputlt Porl

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 0

nis an integer in the range of 1 to 255 deci nal

Description: The CQutput Port command sends 8 bits of data to the output
port of the DCB. It is convenient to specify the HX node before setting OP
You can use the output port to control external swi tches and relays. The n
paraneter is used to specify the nunber of bits effected starting with the
LSB. The other bits are masked. For exanple, if n=3, only output bit 0 and

1 will be changed by OPn. If the n parameter is not specified, all bits
wi Il be changed.

EXAMPLES:

HX Set Hex node

oP 0 Cl ear output port

OP 85 Set outputs 8,3 and 1; clear the others
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Absolutec
Restrictions:
Wi | e novi ng YES
In a program YES
Not in a program YES
Def aul t val ue
nis a signed integer in the range of 0 to +2%.
Description: The Position Absolute command will set the final (absolute)

destinati on of the next nove.
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PD[(n.m) — Peak
) uralilon

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue Last val ue

n is an integer in the range of 1 to 10 seconds mis an integer in the
range of 0 to 9

Description: The Peak Duration comrand sets the duration of the maxinmum
peak current.
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PLr - Posilion Krror

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---

Description: The PE command interrogates the position error of the
controlled nmotor. It is wused for loading the mptor's position into
vari abl es or for any other progranmm ng purposes.

EXAMPLES:
V1=PE Load the position error into V1
JP#B, PE>10 Junp to program B if the position error is

hi gher than 10
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PF(n) — Posilion
/"ol lower

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program NO
Def aul t val ue 0

nis an integer in the range of 0 to 2

Description: The PFl1 and PF2 commands activate the position follower
function and start the nmotion of the notor - no BG command is required. The
DCB nonitors the auxiliary encoder inputs and controls the notor position
to follow the naster encoder with the pre-specified following ratio. To
stop the execution of the Position Follower (w thout stopping the execution
of the progranm) use the PFO. Using the conmands ST or AB will stop both
the notion and the execution of the program The best follow ng perfornmance

will be achieved by using the PF2 conmmand. Using this comrand the program
execution will be stopped at the PF2 line. Using the PFl1 command the
program execution will not stop at the PFl |ine. The correction factor

(CF) nust be optim zed.

new paraneters for PF command: V63, R63

V63 - The gain for position correction (0.001 till 10)
normal put V63=0.05
R63 - The gain for speed correction (1 till 50)
nor mal put R63=3.
Exanpl e:
0 #@ PFO

1 CF1000; V63=0. 05; R63=3
2 FR1;TY2; FY1;, W'100

3 PF2

4 EN

5 E
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Not es:
1. Mnimze the use of the conmunication bus during the execution of PF

command. Use EQO if you have to do it.
2. VWhen executing PF1 do not use t he foll ow ng conmands:

WI, Al , AP, AD, AS, AM FE, HM | P.
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PLn.m) Peak [ 1mil

Restrictions:

Vi | e nmovi ng YES

In a program YES

Not in a program YES

Def aul t val ue Last val ue

Description: The Peak Limt command sets the peak current |limt of the

anplifier. nnm- current in A
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PR(n) — Posilion
Kelalive

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis a signed integer in the range of 1 to +2%.

Description: The Position Relative conmmand sets the increnental distance
and direction of the next nove.

EXAMPLES:

#A Program A

PR1000 Next nmove wi ||l be 1000 counts
BG Begi n notion

AM After nove

MG DONE Message " DONE"

EN End of program
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P X - FPosiltlion ol [ he
Main Fncoder [ npul

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---

Description: The PX command interrogates the position of the controlled
motor. It is used for loading the notor's position into variables or for
any other programm ng purposes. The returned nunber indicates the position
i n quadrature counts.

EXAMPLES:
V1=PX Load the position into V1
JP#B, PX>1000 Junp to program B if the position is higher than 1000
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PY(n) - Position of
Auxi/lary Fncoder
/npul

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis a signed integer in the range of +2%.

Description: The PY command sets or interrogates the value of the auxilary
encoder counter. It can be wused for dual Iloop or position follower
applications. The returned number indicates the position in quadrature

counts.

EXAMPLES:

#A Dual 1 oop program

PYO Reset the auxilary counter
PR10000 Define the distance

BG Start the notion

AM After the nove

WI'10 Wait 10ms

JP#B, PY-PX>2 Go to the correction routine if the error is higher than 2

counts

EN End of program A

#B Correction routine

PRPY- PX Define the correction distance
BG Start the correction

EN End of programB
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£ N m — Jlnteger
Variable

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis an integer in the range of 0 to 63
mis a integer nunmber in the range of +2*.

Description: The Rn= command is used to define a variable which consists of
an integer term only. Variables can be specified as integer numbers,
constants, position or position error, or as the status of I/O lines. Once
specified, a variable can be nmanipulated using arithmetic operation.
Arithmetic operations proceed fromleft to right. The foll ow ng comands
val ues can be | oaded into the vari abl es:

Vn, Rn A? SP
PA GN ER
PR Kl PX
In (I'nput lines 11..17)ZR PY

On (Qutput lines OL..M) AC PE
n (nunbers, including fractions) JG TZ
LF (Forward limt swtch) | ?

LR (Reverse limt switch) T? HM
IO (Reads 7 I nputs) \A4 TV

oX (MOTOR OFF=1, MOTOR ON=0)

MX ( MOTI ON COMPLETE=0 El se 1)
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EXAVPLES:
R2=4
R4=R1* R1
R3=PE
R5=1 6

R1=
R1=R2- R3/ 3

Set
Set
Set
Set

85

R2 equal to four

R4 equal to the square of R1

R3 equal to the position error

R5 equal to the status of input 6 (0 if

low, 1 if high)
Return the value of R1

Set

R1 equal to one third of the difference

bet ween R2 and R3
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KC[(n) - Report When
Complele

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES
Def aul t val ue 0

nis ether 0 or 1.
O disable the function while 1 enables it

Description: The Report Wen Conplete command will return an X to the host
conput er upon conpletion of the notion.
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rLE - Kelurn [rom

L rror Kowuline

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program NO

Def ault val ue

Description: End of an error subroutine
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£/ - KRelurn [ rom

/nlerrupt KFoulilne

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program NO

Def aul t val ue

Description: End of an interrupt routine
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gL - KRelwurn [rom a
Limit Switch HKoutine
Restrictions:
Wi | e novi ng YES
In a program YES
Not in a program NO

Def ault val ue

Description: End of a limt switch rouitne
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S - Kesel

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES

Def aul t val ue
Description: The Reset command resets the DCB paraneters to its default

values. If the @ label was used in a stored sequence then sequence
execution will begin at that | abel.
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Al - Relwurn [ rom

Subroulilne

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program NO

Def ault val ue

Description: End of a subroutine
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SA - Sel Address

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis an integer in the range of 1 to 127.

Description: The Set Address commnd sets the board address for RS485
comruni cation. Note that the controller will stay addressed after an SA
command until the next Wake Address (%49 command.

EXAMPLES:
SA1l Set controller address to 1
SA Return the controll er address
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SB(n) — Sel

B

e

Restrictions:

Vi | e nmovi ng

In a program

Not in a program

Def aul t val ue

nis an integer in the

Dscription: Set output

DCB Sof t ware manual -

YES
YES
YES

range of 1 to 10

n to high.
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SH — Servo Here

Restrictions:

Whi | e novi ng No*
n a program YES
Not in a program YES

Def aul t val ue

Descri pti on:
This instruction causes the controller to define the current notor position
as the desired position and to switch to the servo node (fromthe notor-off

node) .

*

Instructing the SH during the nove will cause an i medi ate abort.
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SP(n) - Speed

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 40000

nis an integer with no range restrictions.

Description: The Speed comnmand sets the slew rate in n counts per second,
with a resolution of 1. It is recomended not to exceed a value of 600000
when using an optical encoder.

EXAMPLES:

#A Program A

PR10000 Define position node and the travel distance
SP100 Set the speed

BG Begi n notion

EN End of program
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S/l - Stoyp

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
Description: In response to the Stop command, the notor decelerates to a

stop. If commanded during a program operation the program will be stopped
al so. The command ST1 will stop the notion w thout stopping the program
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SV - Servo

Restrictions:

Vi | e nmovi ng NO
In a program YES
Not in a program YES

Def aul t val ue

Description: The Servo conmmand enables the position ontrol |aw and the
anplifier. The nmotor will servo to its previously set command position.
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Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: Following the T? conmnd the DCB reports the heatsink

tenperature in gc.
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I'C — Tell (ode

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES

Def aul t val ue ---

Description: The Tell Code returns a nunber between 1 and 255. This coded
nunmber allows the user to determ ne why a command was not accept ed.
Code Meani ng

1 Bad opcode

2 Command only from program

3 Command not valid in program

4 Operator error

5 I nput buffer full

6 Number out of range

7 Command not valid while programis running
8 Command not valid while not running

9 Bad vari abl e nunmber

10 Enpty program |ine or nunber

11 Invalid | abel or Iine nunber

12 Subroutine nore than 8 deep

13 JG only valid when running in jog node
14 ST or AB not valid while Motor O f

17 Edit not valid while program running
18 Return froma subroutine is mssing

19 More than 40 characters in a |line
20 Begin not valid with notor off
26 Label #” not found
27 Rl return error
34 LM629 not responding
35 CL > M/ 2
36 PL > MC
37 The required command is being executed now.
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38 Checksum error (for Elmp's checksum protocol only)
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I'D( n) — Time
)erivalive

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 1

nis an integer in the range of 1 to 256 in deci mal.

Description: The TD comand determnes the sanmpling interval of the
derivative termin the digital filter. Its unit is 40%9sec.

EXAMPLE:
TD2 818nsec (2*409nsec)
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/'"s - Tell HKrror

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: In response to the Tell Error command the DCB will report the
current position error.
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/'t - lell Faulls

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: In response to the Tell Faults command, the DCB w Il report
the history of faults from the |last one (present tine) to the first one.
The maxi mum nunber of faults that can be |atched is 10.

Hi story fault report:
" ===RESET==="
" ABORT"
"CURRENT LIMT"
" SHORT"
" COMMUTATI ON'
"+15V"
"-15V"
" UNDER/ OVER VOLTAGE"
"AMPLI FI ER DI SABLE"

Exanpl e:
-After TF conmand you'll get the foll owi ng nessage:
1: ===RESET===
Only power up reset was reported, this is the usual case when no failures occurred
during the operation of the DCB.
-TF the nessage is:
1: "AMPLI FI ER DI SABLE"
2: "CURRENT LIMT"
3. "===RESET==="
The anplifier was in current limt before it was disabl ed.
This | eads to the conclusion that a position error

occurred because of the current limt.
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rr - rell [nputs
Restrictions:
Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue ---
Description: Tell inputs and status. In response, the system reports a

three digit HEX number with the following binary translation: Bit 11
Forward Iimt swtch

10 Reverse limt switch

9 Honme i nput

8 Abort input
Al ways | ow

\]

| nput
| nput
| nput
| nput
| nput
| nput

O R N W N 01 O
P N W b oo N

| nput
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/" - Tell Posilion

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---

Description: The Tell Position command returns the absolute current
position of the notor.
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IR [n) - I'race

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis ether 0 or 1

Description: The trace command causes each instruction in a program to be
sent out through the communication port prior to execution. TRl enables this
function and TRO disables it. The trace conmmand is useful in debugging

progr ans.

DCB Sof t ware manual - rev 3/93 (EPROM 301X)



107

/7S - Jell Slalus

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The Tell Status conmand returns the status of the controller
in the formof a two-digit HEX number.

Status if "Hi gh":

Bit 7

Bit 6

Bit 5 Abort

Bit 4 In notion

Bit 3 Mot or OFF

Bit 2 Amplifier Error (see EA command for details)
Bit 1 Error limt exceeded

Bit O Program executing
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rv. - Tell Velocily

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The Tell Velocity command returns the velocity in counts/s.
Qut put is rounded to rmultiples of 2441.
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I'Y{(n) - Sampling
1 me ol Speed Updale

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES

Def aul t val ue
n is an integer which neans nmsec. Only the follow ng values can be used:
2,4,8,10, 20, 40, 50, 100, 200, 250, 500.

Description: The TYn conmmand is used in the position follower routine to

determ ne the update rate of the follower speed. Typical values are 2-
10nsec.
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I'Z(n) — Tell
Auxi/li1ary FPosilion

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis either 0 or 6 or 7.

Description: The TZ command | atches the position of the auxiliary encoder
i nput and loads it into the TZ register.

TZ - Tell the TZ register

TZ6 - Latch the position when input 6 goes low and load it to TZ
TZ7 - Latch the position when input 7 goes low and load it to TZ
TZ0 - Disarmthe TZ6 or TZ7 conmands.
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UL — Upload

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES

Def aul t val ue

Description: The Upl oad conmand transfers ASCII data fromthe DCB to a host
conputer. After entering the UL command the DCB has to send (in binary
code) the nunber of lines to be transmtted. Prograns are sent w thout |ine
nunmbers. Uploading is termnated with a <cntrl >Z.

EXAMPLES:

UL Begi n upl oad

<cntrl >D The binary code for four+1l |lines of data
#A ASCI | data

PA170 ASCI | data

BG ASCI | data

AM SB1 ASCI | data

EN ASCI | data

<cntrl>Z Ter m nat or
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Vn -(m) — Real
Variable

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue ---
nis an integer in the range of 0 to 63
mis a real nunber in the range of +2*.

Description: The Vn= command is used to define a variable. Variables can be
specified as real nunbers, constants, position or position error, or as the
status of 1/0O lines. Once specified, a variable can be manipul ated using
arithnmetic operation. Arithnmetic operations proceed fromleft to right.

The follow ng commands' val ues can be | oaded into the variables:

Vn, Rn A? SP
PA GN ER
PR Kl PX
In (I'nput lines 11..17)ZR PY

On (Qutput lines OL..M) AC PE
n (nunbers, including fractions) JG TZ
LF (Forward limt switch) | ?

LR (Reverse limt swtch) T? HM
IO (Reads 7 I nputs) \A4 TV

oX (MOTOR OFF=1, MOTOR ON=0)

MX ( MOTI ON COMPLETE=0 El se 1)

EXAMPLES:

V2=4 Set V2 equal to four

V4=V1*V1 Set V4 equal to the square of V1

V3=PE Set V3 equal to the position error

V5=I 6 Set V5 equal to the status of input 6 (0 if

low, 1 if high)

DCB Sof t ware manual - rev 3/93 (EPROM 301X)



113

V1= Return the value of V1
V1=V2-V3/3 Set V1 equal to one third of the difference between V2 and
V3
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VK - Tell EPREROWN
V e r sion

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The VR command returns the version of the EPROM that is
installed on the DCB board.
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vy - Tell Y Velocity

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue

Description: The VY command returns the velocity of the auxilary encoder in
counts/sec. The resolution is 1/TY counts/sec.

This conmmand will work only after the FY1 conmand is initially instructed.
The velocity information starts to be accurate only 100ns after the FY1

command.

EXAMPLE:

#A Program A

FY1 Enabl e the VY command

WIr100 Wait 100ns

#B Program B

JGVY/ 2 Set Jog Mode with the speed value equals to
hal f of the master speed.

BG Start notion

#C Program C

JGVY/ 2 Update velocity

WI'10 Wait 10ms

JP#C

EN

This programis a velocity follower program The follower speed is updated
every 40ns.
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W7[(n) — Wail

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES

Def aul t val ue
nis an integer in the range of 0 to 65535ns

Description: The Wait command is a trippoint used to tinme events. After
this commnd is executed, the controller will wait for the number of ns
specified before executing the next command.

EXAMPLES:
The followi ng programturns the DCB display to a "Digital Current Meter".
#A Program A

DSl =17 Di spl ay the actual current
WIr100 Wait 100ns

JP#A Start fromthe beginning
[JEN End of progra
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Y0 [(n) — Fxecule

Restrictions:

Vi | e nmovi ng YES
In a program NO
Not in a program YES

Def aul t val ue
nis a label or an unsigned integer in the range of 0 to 49.

Description: The Execute Program comrand starts a previously entered
program operating. Execution will start at the |abel specified, or at the
line specified, or at the first programin the nmenory if no |abel or line
nunber are specified.

EXAMPLES:
XCQHA Start execution of program A
XQB Start execution fromline 5
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JMW[(n) — Jero he
Auxi/li1ary FPosilion

Restrictions:

Wi | e novi ng YES
In a program YES
Not in a program YES
Def aul t val ue 0

nis ether 0 or 6 or 7

Description: The ZM conmmand sets the auxiliary position register to zero.
ZM6 - Set the auxiliary position to zero when input 6 goes |ow.

ZM7 - Set the auxiliary position to zero when input 7 goes |ow.

ZMD - Disarmthe ZM6 and/ or ZM7 conmands.
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JR[(n) — Jero

Restrictions:

Vi | e nmovi ng YES
In a program YES
Not in a program YES
Def aul t val ue 500

n is an unsigned integer in the range of 0 to 32767

Description: The Zero command sets the derivative termin the control | oop.
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I %2(n) - Wake Address
Al ]

Restrictions:

Vi | e nmovi ng YES
In a program YES (only through MG commmand)
Not in a program YES

Def aul t val ue
nis a nunber in the range of 0 to 127.

Description: The Wke Address (%9 conmand is used as part of the RS485

communi cation to enable a controller. Al the DCBs wll detect the %
character, but only the currently active DCB wll echo it. Whichever
board' s address nmatches the nunmber following the % sign will be the one to

receive the foll owing coomands. There cannot be a space between the %% sign
and the nunber.
The 9%9® commad is used only when the Checksum is activated (CKl) and its

meaning is Address All. Only controller no. 1 will echo this conmand.
EXAMPLE:
0830 Enabl e board 30, disable all other
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S - Address A/l

Restrictions:

Vi | e nmovi ng YES
In a program YES (only through MG commmand)
Not in a program YES

Def aul t val ue ---

Description: The Address Al command is a special command for RS485w t hout
the Checksum protocol. This command causes all controllers to accept the

foll owi ng command. There will be no echo.
EXAMPLES:

L4 % Address DCB 1

JG1000 Set j oge node

W Addr ess DCB2

PR10000 Set di stance

11 BG Begi n both axes
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4.1 Special Labels

/@ — Autlomalic
L xecutltion FPrograim

Description: The program which is specified by the |abel #@ starts
automatically after every power on, reset input or RS conmand.

EXAMPLE:

H@ Program for autonmatic execution
MO Mot or of f

MG GOOD MORNI NG Send nessage "GOOD MORNI NG'

EN End of program
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al L imitlt Swilch
K ouline

Description: This |abel specifies the start of the limt sw tch subroutine.
This | abel causes the statenent follows to be automatically executed if any
[imt switch is activated. The RL command ends the subroutine.

Exanpl e:

#] Limt switch subroutine

AB1 Abort notion (w thout aborting the
program

MG LIMT Send nessage "LIMT"

RL Return from #[ routine
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i -~ K rror Rouline

Description: The #] |Ilabel specifies the start of the error limt
subroutine. This |abel causes the followi ng statements to be automatically
executed if the error exceeds the value which is specified by ER conmmand.

The RE command ends the subroutine.

Exanpl e:

#] Error subroutine

AB1 Abort notion (w thout aborting the program
MG ERROR Send nessage " ERROR"

RE Return from #] subroutine

DCB Sof t ware manual - rev 3/93 (EPROM 301X)



125

~ —JInltlerrupl
K ouline

Description: The #~ |abel specifies the start of the Interrupt subroutine.
This | abel causes the following statenents to be automatically executed if

the input specified by the Il comand goes |low. The RI command ends the
subroutine and also re-enables the Il command.

Exanpl e:

#n I nterrupt subroutine

V3=V3/ 2 Defi ne new val ue for V3

R Return frominterrupt subroutine
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~n - ("] ear
Communicalion Buller

The ~ command clears the comunication buffer (80 characters

Descri pti on:

maxi mum). All the commands in the buffer are lost after this command is
sent .

Exanpl e:
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SUMVARY OF | NSTRUCTI ONS
Instructions may by grouped according to function: Motion, Control
Error Handling & Status,

Settings, Program Flow, Progranmm ng-Ceneral,

Communi cation and |/ O These are |isted bel ow

Ampl i fier Paraneters I nterrogate

MC - Maxi mum Curr ent

CL - Continuous Current Limt
PL - Peak Current Limt

PD - Peak Current Duration
LM - Latch Mode

Filter Paraneters

GN - Gain

ZR - Zero

KI - Integration Constant
IL - Integration Limt

TD - Tine Derivative
Mot i on Commands
AC - Acceleration Rate

JG - Jog
SP - Speed
PR - Position Relative

PA -
CE - OFF- ON- ERROR

Positi on Absol ute

ER - Error Limt

IP - Increnment Position
FE - Find Edge

HM - Home

Start / Stop

BG - Begin

ST - Stop

MO - Motor OFF

SH - servo Here

SV - Servo

AB - Abort

RC - Report When Conplete

TP - Tell Position
TE - Tell Error
TV - Tell Velocity
Tl - Tell Inputs
TC - Tell Code
TS - Tell Status
|? - Tell Current
T? - Tell Tenperature
A? - Tell Anal og I nput
Cener al
OP - Qutput Port
TR - Trace

CB - Clear Bit
SB - Set Bit

DS - Display

DC - Deci mal

HX - Hex

DH - Define Home

AE - Anplifier Enable

RS - Reset

EA - Error Amplifier
EE - Erase Error

Posi ti on Fol | ower
PF - Position Fol |l ower
FR - Followi ng Ratio

CF - Correction Factor
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Pr ogr anm ng Speci al prograns Label s
ED - Edit #@ - Automati c Execution Routine
AD - After Distance #[ - Limt Switch Routine
Al - After |nput #] - Error Routine

AM - After Move #7 - Interrupt Routine

AP - After Position Communi cat i on

AS - At Speed EO - Echo

CP - C ear Program SA - Set Address

DL - Down Load %0 - Wake Address

E - End of Al Prograns I'l - Address All

EN - End Auxi liary encoder (Y axis)
I'l - Input Interrupt PY - Tell Y position

IN - Input Variable FY - Enabl e VY comand

JP - Junp VY - Tell Y velocity

JS - Junp to Subroutine

LS - List

MG - Message

NO - No Operation

PE - Position Error

PX - Position of the Main Encoder

Rn - Integer Variable

RE - Return from Error Routine

Rl - Return fromInterrupt Routine

RL - Return froma Limt Switch Routine
RT - Return from Subroutine

TR - Trace

UL - Upl oad

Vn - Real Variable
WE - Wit

XQ - Execute
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