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Introduction

ThisUser Manual deals with the SM130-31 Servo/Step Motor In-
dexer and the SMC35A and SMC35B Step Motor Controller.

The 2 products are fundamentally the same.

The SMI3x Servo/Step Motor Indexer seriesis aprocessor unit
which requires an external driver to control the motor.

The SMC35 Step Motor Controller series includes a step motor
driver which makes it a complete controller unit for step motors.

Allmost everything in thisuser manual isidentical for the SM13x
and the SMC35. Very few additional commands areincluded in

the SMC35 in order to control, for example, the motor current. In
hardware sections, some specific pages describe the motor con-

nections.

Pages that differ between the SM13x and the SMC35 are clearly
marked.

Note: Thismanual can only be used for firmware versions
higher than V1.59a.

Type Indexer | Controller | Driver | JVL-bus | Conversion | 1% axis
factor

SMI30 Y - - - - -

SMI31 Y - - Y Y -

SMC35A Y Y 3AmMp - - -

SMC35B Y Y 6AMp

SMC35Q Y Y 1.5Amp

(special version)
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1.1 Features SMI30/31

Block diagram of SMI30-31 Servo/step Motor Indexer

2 Pulse output
Frequency | (balanced)
:> Synthesis :> 2, Direction output

(balanced)

VA

RISGprocessor

Ui
Filter and Voltage —
10-32VDC X:_ fuse —={ Power Supply |—| mcnllgorlng e
eset- and
temperature ——m
monitoring
RS232 / RS485 Transceiver Opto coupler
Programming Q-e—»| -]
interface § * - @

Controlsignals

Interface I r D e
oge for motordriver

= U

8 Basis inputs I: — Opto coupler
8 Basis outputs <] le—] *\‘:@

—— Opto coupler

2 End-of-travel inputs
1 Zero-point seek input

Program Processor

Analogue output
+0-5V

EEPRCM

JVL module bus
To Keyboard /

+0-5V Analogue input AZD Conver tor .
. 8 Bit v 4@* display /
+0-5V Analogue input Bpansion e  etc
TT0100GB T = Extended functions in SMI31

SMI30 and SMI31 are compact programmable ser-
Vo or step motor indexers.

The Indexers are characterised by their ability to be
controlled either viathe RS232/RS485 interface, or
viathe general inputsin conjunction with a down-
loaded program.

The Indexer generates a pulse train which is output
to the connected servo or step motor driver. This
pulse train controls the speed and position of the
connected motor. The speed, acceleration, decelera-
tion and distance travelled can be controlled by sin-
gle commands received viathe RS232/RS485
interface or by the program that has been downl oad-
ed.

All genera purposeinputs and outputs are optically
isolated and protected against voltage overloads.

The Indexer is equipped with 8 general-purpose
outputs. These can be configured, for example, to
give aready signal when the motor has reached its
desired position, or to give an error signal if an ob-
struction occursthat prevents motor operation. The
Indexer can be mounted on a surface.

Main Features:

» Simple programming

« Large speed range: 1 - 2,000,000 pul ses/sec.

* Exact speed resolution +/- 0.5 pul se/sec.

» Small physical dimensions

« Connection of up to 255 controllers on the
same RS232/RS485 interface bus

» Thermal protection

* Absolute/Relative positioning

* EMC compliant construction - CE approved

« 1 Analogue output +0-5V (1-16Bit)

* 2 Analogue inputs +0-5V (10Bit)

« End-of-travel limit inputs

« 8 general purpose inputs — optically isolated

« 8 general purpose outputs— optically isolated

* Program stored in EEPROM

» Handshake signals to the servo/step driver

* All general purpose I/Os monitored by LEDs

* Plugabl e screw connectors
 Balanced pulse and direction outputs
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1.2 Features SMC35

Block diagram of SMC35 Step Motor Controller
i & 2 Pulse output
Filt d 1 —— balanced;
1085vhe X:_ ﬁzsg’ [ poer sueey \é%l"a“gg”"g [ ] :\I> g’;e'?:;‘? & 2 (Direction )output
= (balanced)
Reset- and Oriver A
temperature —» RISCprocessor ‘> 0 Step Motor
monitoring SMC35A = 3A/phase
SMC35B = 6A/phase
RS232 / RS485 Transceiver Opto coupler )
Programming Q-e—»-| - I Interface logic | D - fco?'nr::tlzlrg dnr?\I/Zr
interface _E§:|_ * = @
8 Basis inputsI: f——= Opto coupler
8 Basis outputs <] e—— *i @
Program Processor
2 End-of-travel inputs Opto coupler l> Analogue output
1 Zero-point seek input = @ +0-5V
" ! i Module interf: JVL module bus
+0-5V Analogue input A/D Comverter e interface 2 To Keyboard /
. 8Bit V] *: 69 4[§]~ display /
+0-5V Analogue input ErTEE extra 170 etc.
TT0158GB [ = Extended functions in SMC358
Type overview Motor Current JVL Module bus
SMC35A 3 A/RMS per phase No
SMC35B 6 A/RMS per phase Yes

« Ultra-compact Step Motor Controller upto < Positioning range from -2.1billion to +2.1billion

6A/80VDC  Multipoint control so that 1 master SMC35 can send
* Indexer and driver in one unit datato upto 31 daves, e.g. SM130, SMC35, DMC10
* 1¥5-axis controller for control of 2 motors and AMC10/12

from the same program » Multitasking system with possibility for changing
« Specia modes for solving tasks involving vel., acc., outputs etc. with motor running

dispensing/labelling » 2 models; SMC35A 3A/20-80VDC or SMC35B 6A/
» Extremely fast start/stop reaction times 20-80VDC with VL bus
 Programmed via the well-known Windows- < Program stored in EEPROM

based MotoWare program * Large velocity range: 0 to 2,000,000 pulses/sec.

« Can operate with all 2 or 4 phase step motors < Connection of up to 32 indexers on the same RS232/
« Selection of ministep resolution viasoftware 485 interface bus

» Advanced "dl digital" with built-in mPLC < Absolute/Relative positioning

« Encoder inputs for monitoring of position < 11 inputs, 8 outputs, end-of-travel inputs, high speed

and "stall" of motor counter/encoder inputs
* Stores up to 15 errors « All generally used 1/0O monitored by light emitting
 CE approved. Low EMI diodes
2 analogue inputs and 1 analogue output 0- < Small physical dimensions

5vDC * Plugable screw connector

 User outputs can deliver upto 0.7Amp per < Can be mounted on a surface
channdl, i.e. external relays can be avoided e Electronic gear can be coupled in/out
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1.3

SMI30/31 Indexer Front Panel

The 8 user inputs are available at

this connector. Additionally, the
end-of-travel limit inputs and the

Home input are available at this connector.

The status of each input is displayed —

at the corresponding LED.

This connector includes power

W

Industri Elektronik ¥

c ( [ IPOWER

[ 1PROGRAM

[IMOTOR

TYPE SMI30

input, 2 analogue inputs and [HER
1 analogue output. For the SMI31, HER
the JVL-bus interface is also available. [o]
\ [,\:E
HEN
[HEN
[HEN
The 8 user outputs are available [HEN O+
at this connector. The status of Lol Jo1
each output is displayed at the Lol Jo2
corresponding LED. Additionally ! fe]{os
the LED "OE" indicates if one of Lal{"TJoa
the outputs has been short-circuited. el Jos
Lel—{"Jos
Lol Jo7
Lo]—{"Jos
HEN| o-
TT0107GB

Indicates Indexer is switched on
Indicates program is running
Indicates motor is running
Indicates an error has occurred

SUB-D 9 Pole Female Interface connector.
Connected to PC or terminal

for set-up/programming

of Indexer

SUB-D 9 Pole Male Driver connector.
Connected to servo or step motor
driver. Pulse, direction and other
relevant signals are available at

this connector.

Mounting plate.

The indexer can be
mounted on a surface,
in a cabinet, etc.
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1.4

SMC35 Controller Front Panel

The 8 user inputs are available at

this connector. Additionally, the
end-of-travel limit inputs and the

Home input are available at this connector.

The status of each input is displayed —

at the corresponding LED.

This connector includes power

LW

Industri Bektronk¥

Step Motor Controller SMC3x

[ JPOWER
[ IPROGRAM
[IMOTOR
[JERROR

—_IHMm
—{pL

~

input, 2 analogue inputs and [:E'_<_p+
1 analogue output. For the SMC35B, [o] p-
the JVL-bus interface is also available. Lo|l—ean
T [o]—aAR
[ ]—>»nao

[Le]—e—a

[io]—e8
rJoE
The 8 user outputs are available [HEN O+

at this connector. The status of [ ]—_Jo1 CONTROL
each output is displayed at the LelJo2
corresponding LED. Additionally — ! (el Jos
the LED "OE" indicates if one of Lol Joa
the outputs has been short-circuited. E’.I Hlos
Le]—{"Jos
Lo]—{Jo7
Lo]—{"Jos
el o-
TT0159GB

Indicates Controller is switched on
Indicates program is running
Indicates motor is running
Indicates an error has occurred

Motor Output.

A 2 or 4 phase step motor
can be connected to this
connector.

Please notice that up to
90V can be present at these
terminals.

SUB-D 9 Pole Female Interface connector.
Connected to PC or terminal

for set-up/programming

of Controller

SUB-D 9 Pole Male Control connector.
The connector is intended for an
external slave axis which can be
controlled from the SMC35.

Pulse, direction and other

relevant signals are available at

this connector.

Mounting plate.
The Controller can be
mounted on a surface,
in a cabinet, etc.

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B




1.5 Quick Start SMI30/31
A
o
24V DC - [JERROR
J eS8
— (oo———g O |
- [e]J :8 g 8
LolH J17 |82
Lel-ie E w
Loldis | ay
fel—:- | 2
Le]lH 14 E
—O Oﬁ[ﬁzﬂll RS232
fo]l—1- Rs485
e ©
%:i{l ﬂ RS232_
=l
——rt
L o
e |- 81 DRIVER Driver
[Le]H 02 @
% E gi ﬁ Motor
= b
o |07 |2 & GND |
= L
1.5.1 How to get started with the SMI30 and MotoWare

1. Switch on the SM130. The Power lamp should be lit.

2. Start MotoWare and set it to SM130 mode by selecting SM130 in the Set-up menu,
Controller specs.

3. Select OnLine Editor inthe Applications Menu or from the Toolbox. Key-in
SON=1. (servo on). Thiswill enable the servo driver.

4. Key in"OUT1=1". Thegreen LED O1 on thefront panel of the Indexer will be it if
+24 volts are connected to O+ and 0 volts connected to O-.

5. Inthe OnLine Editor, key-in"?". Thiswill display statusinformation, giving all the
current register values.

6. IntheOnLineeditor, key in"SR=1000". Thiswill cause the motor to move 1000 puls-
esforward. If this does not happen, the Indexer will probably display errors E46 or
E39. To solvethe problem, check the cable connection to the motor controller and the
Servo-parameters.

7. When the motor runs, return to the main menu. Select Open from the File menu.
From the MotoWare directory select thetest program: Test_SM1.mcp and press OK.
Send the program by activating the Send button. This test program activates the out-
putsin succession and moves the motor 8000 pulses forwards and backwards. When
this has taken place 5 times, it will stop. (See Test-program, quick start, page 153.)
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1.6

Quick Start SMC35

i
—_ —_
Industri Elektronik W

Step Motor Controller SMC3x
[_1POWER
[ JPROGRAM
[CImoToRr
[ JERROR

—_1um
—Je Motor
AL MQOTOR

—1- D—A+—L>

s Dﬂk | -

—i7 | i Screen Q
e n—a+—'—>_

—115 |( o—&-

. :; |:|ﬂ P- %J ~ Terminate screen only at SMC35

a)

O
o

F;
%

|

e et

|‘.’2
Y
T:.

FRRERHRRFRL] R |
i
©f ©

Driver Motor

1

i

1

7 »| Pulse input 1

. |

—{_loe b DIR 5| pirection input !
—_ lo7 - 1

|GND '

—Josl—= D :

- 1

1

1

TT0167GB | e e e ]

1.6.1

How to get started with the SMC35 and MotoWare
1. Switch on the SMC35. The Power lamp should be lit.

2. Start MotoWare and set it to SMC35 mode by selecting SMC35 in the Set-Up menu,
Controller specs.

3. Select OnLine Editor inthe Applications Menu or from the Toolbox. Key-in
SON=1. (servo on). Thiswill enable the motor outpuit.

4, Keyin"OUT1=1". Thegreen LED O1 onthe front panel of the Indexer will belit if
+24 volts are connected to O+ and 0 volts connected to O-.

5. Inthe OnLine Editor, key-in"?". Thiswill display statusinformation, giving al the
current register values.

6. IntheOnLineeditor, key in"SR=1000". Thiswill cause the motor to move 1000 puls-
esforward. If this does not happen, check the cable connection to the motor or adjust
the current to the motor with the CS and CT commands.

7. When the motor runs, return to the main menu. Select Open from the File menu. From
the MotoWare directory select thetest program: Test SM1.mcp and pressOK . Send
the program by activating the Send button. This test program activates the outputsin
succession and moves the motor 8000 pul ses forwards and backwards. When thishas
taken place 5 times, it will stop. (See Test-program, quick start, page 153.)
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Hardware
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2.1

Connections

SMI30/31
Connectors

Home Input

End-of-travel Inputs

User Inputs

Power Supplyin

Analogue Inputs
Analogue Output
(JVL-bus interface)

Only available on
Indexer type SMI31

User Outputs

WL

Inclustri Elektronik ¥

c € CJpPower
[ J PROGRAM

CImoTor

[JERROR

F—JHm
FH—pPL

)
SERVO/STEP-MOTOR INDEXER
TYPE SMI30

SMC35
Connectors

Home Input

End-of-travel Inputs

User Inputs

Power Supplyin

Analogue Inputs
Analogue Output

(JVL-bus interface)
Only available
on SMC35B

User Outputs

A
chastri Bevtrori¥

Step Motor Controller SMC3x

c € [CJPOWER
[JPROGRAM

[CImoToR

[CJERROR

M

[ttt et et

NEENEEE

HEBBEEENEA

TT0108GB

RS232Interface
RS485 Interface

For programming etc.

Driver.

Pulse, direction, status etc.
Connectedtotheservoor
step motordriver

Motor Output

A 2 or 4 phase step motor
can be connected to this
connector.

RS232Interface
RS485 Interface

For programming etc.

Control connector.

Pulse, direction and other
relevant signals are available at
this connector to be used for
an external slave axis.
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2.2

User Inputs

Note that End-of-travel inputs, v
11-8 and HM share a ‘:|R>A0|:'|
imdustri Eiektronik

common ground ( |- ).
All the three ground terminals ( I-) % e ™

are connected together. I moToR
[ ERROR

o)

PNP Output

o |- HM
o |H—1pL
= |- NL
I
= -8
= -7
= |Hlie
= |H15

Power Supply
+5-30vDC

Inductive
sensor
or similar

-
=114
o JH113
o112
o -1

SERVO/STEP-MOTOR INDEXER
TYPE SMI30D

User Inputs

Y

o |—ep+
L p-
This diagram is used if an NPN output is connected

________________________________

Inductive
sensor
or similar

o

=
o
E
<
m
o

[T ﬁﬁTTTﬁﬁ BBBA A EEEEEEE
ofn)ol

a0
CIERe

+
! Power Supply -_|.-
! +5-30VDC ——

|

|

|

I \

| NPN Output
|

|

i .

TT0109GB

2.2.1

2.2.2

2.2.3

General

The Indexer is equipped with atotal of 8 digital inputs. Each input can be used for ava-
riety of purposes depending on the actual application. Each of the inputs can be detected
from the actual program that has been downloaded to the Indexer.

The Inputs are optically isolated from other Indexer circuitry. All of the Inputs have a
common ground terminal, denoted |-. Note that thisterminal is also used for the End-of-
Travel Limit Inputs (Section 2.3, page 16) and Home Input (Section 2.4, page 17). Each
Input can operate with voltagesin the range 5 to 30V DC. Note that the I nputs should nor-
mally be connected to a PNP output since a positive current must be applied for an input
to be activated.

Connection of NPN Output

If an Input is connected to an NPN output, a Pull-Up resistor must be connected between
the Input and the + supply. See theillustration above.

Thevalue of theresistance used depends on the supply voltage. Thefollowing resistances
are recommended:

Supply Voltage Recommended Resistance
5-12vDC 1kOhm/ 0.25W

12-18vDC 2.2kOhm/ 0.25W

18-24VvDC 3.3kOhm / 0.25W

24-30vDC 4.7kOhm / 0.25W

Indication of Input Status

To indicate the status of each Input, the Indexer’ s front panel is equipped with LEDs
denoted 11, 12,..... 18. These LEDs are lit when the respective Input is activated.

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B 15



2.3

End-of-travel Limit Inputs

PNP Output

End-of-travel Inputs QKXOD:.

. | ................. 4

Power Supply -|- ? (( I poweR
+5-30VDC —— Inductive [ PROGRAM

- sensor I moTor

I ERROR

or similar

|

[ FEEAE R

Note that end-of-travel inputs,

11-8 and HM share a

common ground ( I-).

All the three ground terminals ( I-)
are connected together.

SERVO/STEP-MDTOR INDEXER
TYPE SMI3D

This diagram is used if an NPN output is connected

Inductive

+ sensor
— imi

: Power Supply =T or similar

| +5-30VvDC —

|

________________________________

TT0110GB

2.3.1

2.3.2

General

The Indexer is equipped with end-of-travel limit inputs denoted NL (negative limit) and
PL (positive limit). The Inputs are, together with 11-18 and HM (Home input) optically
isolated from other Indexer circuitry. All of these inputs have acommon ground denoted
I-. The End-of-travel Limit Inputs operate with voltagesin the range 5 to 30VDC. Note
that the Inputs must normally receive asignal from a PNP output since a positive current
must be applied for the Inputs to be activated.

Activation of the PL Input will halt motor operation if the motor is moving in a positive
direction. The motor can however operate in a negative direction even if the PL Input is
activated. Activation of the NL Input will halt motor operation if the motor ismoving in
a negative direction. The motor can however operate in a positive direction even if the
NL Input is activated.

An error message will be set in the Indexer’s error register if either the NL or PL Inputs
has been activated. See Error Messages, page 123.

TheNL and PL inputs can also be used as general inputs (i.e. the same asIN1-8). Seealso
the Positive Limit Switch (PLS) command, page 88 and the Negative Limit Swvitch (NLS)
command, page 83.

Connection of NPN Output

To connect an end-of-travel input to an NPN output, a Pull-Up resistor must be connected
between the Input and the + supply. See above illustration. The size of the resistance de-
pends on the supply voltage used. The following resistances are recommended:

Supply Voltage Recommended Resistance
5-12vDC 1kOhm/ 0.25W

12-18vDC 2.2kOhm/ 0.25W

18-24VDC 3.3kOhm/ 0.25W

24-30vDC 4.7kOhm/ 0.25W
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2.4

Home Input

PNP Output
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2.4.1

2.4.2

General

The Input HM (Home) is used during the zero-point seek function. A zero-point seek oc-

curs after one of the following conditions:

1. Thelndexer receivesthe seek zero command SZ (reset). Seethe Seek Zero Point (S2)
command, page 106

2. Thelndexer isswitched on and is set to automatically execute a program containing
aSZ command (only if MR1=1).

The Home Input is primarily used if the Indexer is used for positioning purposes.
Thelnput isoptically isolated from other Indexer circuitry, with the exceptionsof 11 - 18,
and NL and PL (End-of-travel Limit Inputs). All these inputs have a common ground
denoted IN-. The Home Input can operate with voltages in the range 5 to 30V DC. Note
that the Input is designed to receive asignal from a PNP output since a positive current
must be applied for the Input to be activated.

The HM input can also be used as anormal input which meansit can be included, for ex-
ample, in an IF statement.

Connection of NPN Output

To connect the Input to an NPN output, a Pull-Up resistor must be connected between the
Input and the + supply. See above illustration. The size of the resistance depends on the
supply voltage used. The following resistances are recommended:

Supply Voltage Recommended Resistance
5-12vDC 1kOhm/ 0.25W

12-18vDC 2.2kOhm/ 0.25W

18-24VvDC 3.3kOhm / 0.25W

24-30vDC 4.7kOhm / 0.25W
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2.5

User Outputs

Power Supply
8-28VDC
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User Outputs
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2.5.2

— Max. 700mA
Load
General

The Indexer is equipped with atotal of 8 digital outputs. Each output can be used for a
variety of purposes depending on the Indexer’ s basic mode of operation. The Outputs are
optically isolated from other Indexer circuitry. The output circuitry must be powered
from an external power supply. This power supply is connected to the terminals O+ and
O-. The output circuitry operates with voltages in the range 8-28V DC. Each output can
supply acontinuous current of 700mA. The Outputs are all source drivers, i.e. if agiven
Output is activated, contact is made between the +supply (O+) and the respective output
terminal. See above illustration. To indicate the level of each output, the Indexer front
panel is equipped with LEDs, denoted |01, 102,..... |O8. These LEDs are lit when the
respective Output is activated.

Overload of User Outputs

All of the Outputs are short-circuit protected, which means that the program and the mo-
tor is stopped and the output is automatically disconnected in the event of ashort circuit.
The Output will first function normally again when the short-circuit has been removed.
The Out Error (OE) LED on the Indexer’ s front panel is lit when one or more of the
Outputs has been short-circuited. The LED also indicatesif the output circuitry has been
overheated due to an overload. It is possible via software control to detect an overload
using the command EST or ES2. The error message E43: 01-08 Output error, page 127
will appear.

Note: Do not connect a voltage greater than 30V DC to the O+ terminal asthe output cir-
cuitry may be serioudly damaged and the unit will require factory repair.
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2.6

Connection of Motor (SMC35 only)
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2.6.1

Cabling

For SMC35A that supply aphase current in therange 0 to 3 A, it is recommended that
0.5mma2 cable (minimum) is used to connect the motor to the controller.

For SMC35B that supply a phase current intherange 0to 6 A, it is recommended that
0.75mmz cable (minimum) is used to connect the motor to the controller.

Cable lengths used to connect the motor to the Driver should not exceed 10 metres be-
cause of impedance loss. It is possible to use longer cables but maotor performance will
decrease.

Cables should be securely connected since a poor connection can cause heating and de-
struction of the connector. Similarly, tinned conductors should be avoided.

I mportant!

To minimise spurious noise emission from the motor cables and fulfil CE requirements,
screened cable must be used.

If screened cableis not used, other electronic equipment in the vicinity may be adversely
affected.

The removable connector must never be removed whileavoltageis connected asthiswill
significantly reduce the lifetime of the connector. Note al so that the connector’ slifetime
is reduced by repeated connecting/disconnecting since the contact resistance of the pins
isincreased.

Note that P- is connected to the chassis and functions as the main ground on the SMC35.

See also Motor Connections (SMC35 only), page 164 which describes how various mod-
els of motor should be connected to the SMC35.
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2.6

Connection of Motor (SMC35 only)

Serial tion of phases: Motor
erial connection or pnases: Torque
Parallel
/
Serial
Velocity
Current for Serial or
Parallel connection
Ve | pemae
) motor 4.2A
settting
Motor
4-phase 1x1.41 42x1.41=5.9
parallel
Motor | 4.2
4-p_hase 141 EWeha 3A
serial
Motor
2-phase ! 4.2A
I = Nominal current per phase in accordance
with manufacturer’s specifications TT0161GB

Connection of Step Motor

Various types of step motor are available:

1. 2-phase Bipolar (4 connectors)

2. 4-phase Bipolar/Unipolar (8 connectors)
3. 4-phase Unipolar (6 connectors).

Note that Type 3 motorsindicated above (Unipolar motors) produce 40% less torque.
This motor type can be used with success but is not recommended if a4 or 8 wire motor
isavailable instead. This section will not describe the unipolar type further.

2-phase or 4-phase motors can be connected to the Controllers as follows:

2-phase Motors (4 wires).

This type of motor can be directly connected to the Controller’s motor terminals.

The Controller current adjustment must not exceed the manufacturer’s specified rated
current for the motor.

4-phase Motors (8 wires).

This type of motor can be connected to the Driver in one of the 2 following ways:

1. Serial connection of phases.

2. Parallel connection of phases.

Selection of serial or parallel connection of the motor phasesis typically determined by
the speed requirements of the actual system.

If slow speedsarerequired (typically lessthan 1 kHz), the motor phases can be connected
in serial. For operation at higher speeds (greater than 1 kHz), the motor phases can be
connected in paralel.

20
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2.6 Connection of Motor (SMC35 only)

2.6.3

2.6.4

Serial Connection

Using seria connection of the phases, a motor provides the same performance (up to
1kHz) as parallel connection, but using only approximately half the current. Thiscanin-
fluence the selection of Controller model and enablesa Controller rated for alower motor
current to be used. Seeillustration on previous page.

If the phases of a 4-phase step motor are connected in series, the motor’ s rated phase cur-
rent should be divided by 1.41. For example, if the rated current is 4.2A, the maximum
setting of the Controller phase current must not exceed 3 A when the motor phases are
connected in series.

Parallel Connection

With parallel connection of motor phases, amotor will provide better performance at fre-
guencies greater than 1kHz compared to serially connected phases, but requires approx-
imately twicethe current. This can influence the choice of Controller sinceit isnecessary
to select a Controller that can supply twice the current used for serial phase connection.
Seeillustration on previous page.

When the phases of a 4-phase motor are connected in parallel, the specified rated current
of the motor must be multiplied by afactor of 1.41. For example, if the rated current is
4.2 A, the maximum setting of the Controller phase current must not exceed 5.9 A when
the phases are connected in paralel.

It should be noted that the lower the self-induction of the motor, the better since thisin-
fluences the torque at high speeds. The torque is proportional to the current supplied to
the motor.

The applied voltage is regulated by the Controller so that the phase current is adjusted to
the selected value. In practice thismeansthat if amotor with alarge self-inductance (e.g.
100mH) is used, the Controller cannot supply the required phase current at high speeds
(high rotational frequencies) since the output voltageis limited.
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2.7

Power Supply (SMI30 only)
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2.7.1 General Aspects of Power Supply (SMI30 only)
Powering of the Indexer isrelatively simple. Indexer types SM130/31 require a supply
voltage in the range 10-30VDC.

2.7.2 Power Supply of Indexer (SMI30 only)
To ensure that powering of the Indexer is as simple as possible, only a single supply
voltage is connected to the Indexer. Internal supply circuitry ensures the correct supply
voltages for the driver, control circuits, etc.
For optimum performance, it is recommended that a capacitance of minimum 1000
is connected to the supply. Similarly, it is recommended that 0.75mm cable is used to
connect the power supply to the Indexer. If the Indexer supply voltage falls below 8V,
theinternal reset circuitry will reset the driver. Provision should therefore be made to en-
sure that the supply voltage is always maintained at a minimum of 10-15V, even in the
event of amains voltage drop.

2.7.3 Power Supply Faults (SMI30 only)
The Indexer is protected against incorrect polarity connection and voltage overload.
If avoltage overload of the Indexer supply occurs, or the supply is connected with incor-
rect polarity, the Indexer’sinternal fuse will be blown.
The fuse can only be replaced by an authorised service centre.
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2.8

Power Supply (SMC35 only)
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2.8.1

2.8.2

2.8.3

General Aspects of Power Supply (SMC35 only)

Powering of the Controller isrelatively simple. The Controller types SMC35A and
SMC35B require a supply voltage in the range 20-80V DC nominal. It is strongly recom-
mended to use avoltage as high as possible since it will give the best torque performance
of the motor at high speeds.

Power Supply (SMC35 only)

To ensure that powering of the Controller is as simple as possible, only a single supply
voltageisconnected to the Controller. Internal supply circuitry ensuresthe correct supply
voltages for the driver, control circuits, etc.

For optimum performance, it isrecommended that a capacitance of minimum 1000mFis
connected to the supply. Similarly, it is recommended that 0.75mm cable is used to con-
nect the power supply to the Controller. If the Controller supply voltagefalls below 15V,
theinternal reset circuitry will reset the driver. Provision should therefore be made to en-
surethat the supply voltageis aways maintained at aminimum of 20V, even in the event
of amains voltage drop.

Power Supply Faults (SMC35 only)

The Controller is protected against incorrect polarity connection and voltage overload.
If avoltage overload of the Controller supply occurs, or the supply is connected with in-
correct polarity, the Controller’ sinternal fuse will be blown.

The fuse can only be replaced by an authorised service centre.
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2.9

Driver Connection (SMI30 only)
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2.9.1 General

All the necessary input and outputs for the connected servo or step motor driver are avail-
able at this connector. The following signals can be used:

CLK -/ CLK +
Thisisthe main pulse signal output for the connected driver. The 5V output is bal-
anced which meansthat CLK - istheinverted signal of CLK +. If the driver connect-
ed to the Indexer has an unbalanced input, CLK- must be |eft unconnected.

DIR -/ DIR +
Thisisthedirection output for the connected driver. The 5V output isbalanced which
meansthat DIR - istheinverted signal of DIR +. If thedriver connected to the Indexer
has an unbalanced input, DIR- must be left unconnected.

GND
The ground terminal must be connected to the driver to ensure proper operation. The
GND is also reference for the PS+, SALA, COIN and SON terminals.

PS+
Thisterminal isavoltage output for theinput or output circuitry in the connected driver.
Note that the voltage at thisterminal isthe same asat the Supply terminal P+. Insidethe
indexer it is protected by the main fuse so that any short circuit resultsin limited damage.

SALA
Servo Alarm input. Thisterminal ensuresthat all activity in the Indexer is stopped if
theterminal isleft open. Theterminal must under normal operation be kept logic low
which means at the same level as GND. The input is active high. See CB15 Servo
alarmsignal (SALA) flag, page 113, to change active level.

COIN
Servo-in-position input. Thisterminal ensures that the Indexer waits for the servo
motor until it has reached its final position. If the terminal is|eft open, the Indexer
will keep waiting. Theterminal must under normal operation be kept logic low which
means at the samelevel as GND. See CB16 Motor in position (COIN) flag, page 113,
flag to change active level.

SON
This output islow (active NPN) if the command SON=1 is executed.

24
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2.10

Control Connection (SMC35 only)
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2.10.1

General

The Control connector isintended to be used if an external step or servo driver hasto be
controlled. The control signals are shared with the internal driver and thereforeiit is not
possible to operate both motors at the same time unlessit with the same speed and target
position. The following signals can be used:

CLK -/CLK +
Thisisthe main pulse signal output for the connected driver. The 5V output is bal-
anced which meansthat CLK - isthe inverted signal of CLK +. If the driver connect-
ed to the controller has an unbalanced input, CLK- must be left unconnected.

DIR-/DIR +
Thisisthedirection output for the connected driver. The 5V output is balanced which
means that DIR - isthe inverted signal of DIR +. If the driver connected to the Con-
troller has an unbalanced input, DIR- must be left unconnected.

GND
The ground terminal must be connected to the driver to ensure proper operation. The
GND isaso reference for the +5Vv, SALA, +14V and SON terminals.

+14V
Thisterminal isavoltage output for theinput or output circuitry in the connected driver.
Notethat this output voltage can only withstand shortcircuit for 5-10 seconds. The max-
imum allowable current drawn from thisterminal is 50mA.

SALA
Servo Alarm input. Thisterminal ensuresthat all activity in the Controller is stopped
if the terminal isleft open. The terminal must under normal operation be kept logic
low which meansat the samelevel asGND. Theinput isactive high. See CB15 Servo
alarmsignal (SALA) flag, page 113, to change active level.

+5V
Thisterminal isavoltage output for theinput or output circuitry in the connected driver.
Notethat this output voltage can only withstand shortcircuit for 5-10 seconds. The max-
imum allowable current drawn from thisterminal is 50mA.

SON
Thisoutput islow (active NPN) if the command SON=1 is executed.
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2.11 Analogue Inputs
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2.11.1 General

The 0-5V Analogue Inputs are used for example when the Indexer is operated as a stand-
alone unit. In this kind of application it can be an advantage to use a potentiometer, joy-

stick or other device for adjusting speed, position, acceleration, etc.

In these modes of operation, the motor iscontrolled to produce avel ocity or position, etc.,
which is determined by, and proportional to, the voltage applied to the Analogue Input.
The Analogue Inputs share a common interna supply with the P+ and P- terminal and

alsothesignalsat the Driver connector, but are optically isolated from all other input and
outputs. The Analogue I nputs are protected against voltage overload up to 50V peak and

have a built-in filter which removes input signal noise.

Always use screened cable to connect the source used to co
the motor, etc., can easily interfere with the analogue signal and cause instability.
The Indexer is equipped with an analog-to-digital converter (ADC) which converts the

detected analogue signal level. The ADC has aresolution of 8 bit.

Viasoftware, the A/D converter can be adjusted to 10, 12, or 14 bit resolution using a

special integration technique.
See Analogue input (Al1/ Al2), page 52 for further detail
In order to use the Analogue Inputs as 0-20 mA inputs, a
connected between Al and P-.

> o Allor
0-20mA A2
<. 250Q
ERT’
0,25W
TT0126GB P.

S.

250 W, 1% resistor must be
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2.12

Analogue Output
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2.12.1

General

The 0-5V Analogue Output is used, for example, when the Indexer must control second-
ary functions, such as a small DC-motor + driver or atemperature controller.
Thevoltage at the Analogue Output i s set using asingle command either inserted in apro-
gram or sent directly to the Indexer.

The Analogue Output shares a common internal supply with the P+ and P- terminal and
aso the signals at the Driver connector, but is optically isolated from all other input and
outputs.

The Analogue Output is not protected against long-duration short circuits, although the
Output can withstand short (<100ms) short-circuit or capacitive loads up to 10 nF.

Always use screened cable when connecting the Analogue Output to external units since
the motor, etc., can easily interfere with the analogue signal and cause instability.

The Analogue Output can be set to a resol ution between 1 and 16 bit. The output voltage
however is always from 0.00 to 5.00 VDC.

See also Analogue output (AOUT), page 54.
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2.13

RS232/RS485 Interface

2.13.1

2.13.2

2.13.3

2.13.4

Interface Connection

The Indexer Interface uses the widespread RS232/R$485 standard, offering the advan-
tage that all Personal Computers and standard terminals can be connected viathe inter-
face. The 3 interface signals Rx, Tx and ground are used. The interface cable length
should not exceed 10 metersin the case of RS232 or 100 meters in the case of RS485.
Indexer Interface:

RS232
RS485

-

Signal ground

6

B (RS485) all |
[ s A (RS485)
. 1
RS485TTer';nD 7y * Tx (RS232 Transmit)
x 2 Rx (RS232 Receive)

o .|

Chassis ground
(not isolated)

TTol0eGR

Communication Protocol

The Indexer uses the following format: (1 startbit), 7 databits, Odd parity, 1 Stop bit
Note that a startbit is always used in the RS232(V 24)/R$485 protocol. It isalso possible
to use 8 databit, no parity. Seethe Baud Rate on R232/RA85 (Baud) command, page 56.

Communication Rate

The Indexer operates at afixed communication rate (Baud rate) of 9600 or 19200 Baud.
The Baud Rate must be set accordingly on the terminal or PC used to communicate with
the Indexer. See the Baud Rate on RS232/R$485 (Baud) command, page 56.

Command Syntax
Communication with the Indexer must follow a specific command syntax:

[Address] Command [=Argument] [Checksum] <CR>
Text in square brackets [] may be included or omitted depending on the set-up.

Address; This address must be used when more than one Indexer is connected to the
same interface. See also the Address (ADDR) - Only SMI31 and SMC35B
command, page 51.

Command: The command itself. See Command Description, page 47 for an overview
of commands.

Argument: The subsequent numeric argument for the command. An argument always
begins with the equal-to sign “=". Certain commands do not use argu-
ments. (e.g. commands that display set-ups).

Checksum: In situations where long communication lines are used, achecksum can be
used to ensure that the commands are received correctly. If an error occurs,
the error message E9 is received and the command must be re-transmitted.
See a so the R232/RA85 I nterface Checksum (CHS) command, page 56.

<CR>: ASCII value 13. This character terminates the command line.
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2.13

RS232/RS485 Interface

2.13.5

2.13.6

2.13.7

Synchronisation

During communication with the Indexer, each command string must be terminated by a
<CR> (ASCII 13) or asemi-colon";" to separate the commands. These delimiterstell the
Indexer that the command string is complete and interpretation can begin. When a check-
sum is used, command interpretation will not begin until the entire command line has
been received, i.e. the command lineis terminated by a<CR>. A maximum of 120 char-
acters may be sent in asingle command line.

Checksum

Inindustrial applications, electrical noise from motors etc. often occurs. Thisnoiseis
quite arbitrary and random and cannot be eliminated 100% even by effective electrical
filtering. To ensure correct transmission of Indexer commandstherefore, achecksum can
be used. A typical command line may be as follows:

25VM=2000A2

Address I
| Command I
TTon7GE | Checksum |

In this example, addressing is used (address 25). A command is transmitted followed by
achecksum. The checksum consists of two characters. The checksumisa'‘simple’ check-
sum and is calculated in the following way: First the ASCII value of each of the charac-
tersin the command line is determined. These values are summed and the two |east
significant characters (the least significant byte) of the result’ s hexadecimal value are
used.

Thetwo least significant digitsare converted to ASCII values and transmitted along with
the command line. The actual calculation in this example is as follow:

50+53+86+77+61+50+48+48+48 = 418 (decimal) = 1A2 (hexadecimal)

The checksum isthus A2 (only the 2 least significant characters) which is sent as ASCI|
65 (decimal) and 50 (decimal). The hexadecimal characters a-f can also be sent as capi-
tals, i.e. can also be sent as ASCII 65 - 70 (decimal).

In the event that the command string is corrupted during transmission, the checksum will
not correspond and the Indexer will report an error message “E9”, indicating that acheck-
sum error has occurred. The command string must then be re-transmitted. See the RS232/
R385 I nterface Checksum (CHS) command, page 56, for activation of the checksum
function.

Parity Bit Error

In the event that one byteis corrupted during transmission, there will be a parity bit error
and the indexer will report an error message E14 after the entire command has been re-
ceived. The command string must be re-transmitted.
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2.13 RS232/RS485 Interface

2.13.8 Connection to a PC

For communication from a PC, the following connection diagrams can be used. These
show the connections between the Indexer and an IBM AT or IBM-XT/PS2:

PC-XT/PS2

ik

Indexer Indexer

.-3-2’?2.....
olejle s 0o 0jec0cese

@

3

a

0]

3

o

Gnd Gnd
| .
Tx TX N Rx -
) e N
Rx Rx

g

TTO104GB

2.13.9 Connection of Several Indexers to a PC

For connection of morethan 1 Indexer to aPC (i.e. using addressing), the connection dia-
grams given below can be used. Note that Tx (pin 3) must be connected to TX-PD (pin
7) on one of the Indexersincluded in the system. It is possible to combine SM130 and 31
and other JVL products on the same interface bus. The diagrams show the connections
between Indexers and an IBM AT or IBM-XT/PS2:

PC-XT/PS2
e~
/.\
[ ]
[ ]
[ ]
: . Indexer Indexer
e ® Address 1 Address 2
. Y\
Toe ©
[ ]
9. Gnd \ Gnd | = Gnd | =
i . . * . To other Indexers
e I BX Tx1le o Jxll e s Addresses 3, 4,5, ....
N - e 2 & Connect as address 2
Q Tx Rx ® o Rx ® .
\// w
Indexer Indexer
Address 1 Address 2
=
Gnd [~ 3\ Gnd |~ N\
. ° . To other Indexers
_Tx ® o3 _ Tx ® 3 Addresses 3, 4,5, ....
N g2 > S o2 Connect as address 2
Rx| | ® o Rx| [ ® o
S~/ A

30 JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B



2.10

RS232/RS485 Interface

JVL can deliver cablesin different lengths and with up to 7 leads. See Accessoriesin Ap-
pendix. To make your own cable, use amale 9-pin D-Sub connector at the SM130 and a
female 9-pin D-Sub connector at the PC:
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3.1

Use of RS232/RS485 Commands

3.1.1

Use of RS232/RS485 Commands

The Indexer can be controlled viaits RS232/RS485 interface. |ndexer commands are sent
as ASCII characters terminated by <CR> ASCII 13 (decimal) or delimited by a semico-
lon";". See also R32/RA85 Interface, page 28.

Some of the Indexer commands have associated command parameters, others do not. For
those commands which use parameters, transmitting the command alone without speci-
fying the parameter will provoke the Indexer to respond with the command and the cur-
rently set value of the parameter. If no addressing is used, the Indexer always responds
when a command has been received. If the purpose of the command isto display avalue
or set-up, the required information will be sent asareply, or a‘Y’ will be transmitted to
indicate that the command has been received. In the event that incorrect information has
been sent to the Indexer, for example a command that does not exist or avalue that is out
of range, the Indexer will respond with an error message. Error messages consist of an
‘E’ followed by a number followed by an explanatory text. See Error Messages, page
123.

Example: Sent to Indexer VM<CR>
Received from Indexer VM=500<CR>

Sent to Indexer VM=600<CR>
Received from Indexer Y<CR>

Sent to Indexer VMe- 5<CR>
Received from Indexer E2: Qut of range<CR>

Any errorsin communication will be stored inthe error statusregister 1. Thisregister can
be read using the Read-out of Error Status (ES) command, page 69. See also the Error
Satus Text (EST) command, page 72

Commandsmay be sent as both upper-case and lower-case characters. With the exception
of error messages, replies from the Indexer are always upper-case.

The following sections described all of the RS232/RS485 commands. As mentioned
above, all commands must be terminated by a carriage-return character <CR> or semi-
colon";" beforethey will beinterpreted by the Indexer. These charactersare not included
in the description of the individual commands.
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3.2 Standby Mode

3.2.1 Standby Mode

In this mode of operation the Indexer will position the motor via commands transmitted
over the RS232/R$485 interface. V arious operating parameters can be continuously ad-
justed viatheinterface whilethe motor isrunning. Thismodeisprimarily usedin systems
in which the Indexer is permanently connected to a PC viathe RS232/R$485 interface.
The Program must be aborted by use of theHalt of Motor and Program (H,K) command,
page 73 or the Smooth Halt of Motor (SH) command, page 102.

The position is specified in terms of pulses. The motor’ s instantaneous position can be
read regardless of whether it is running or stationary. When a new position is set up, the
motor moves to the new position using the pre-programmed vel ocity profile. See the fol-
lowing commands: Acceleration (AC), page 49, Sart Rate (VS), page 108, and Maximum
Velocity (VM), page 107.

Motor operation can use a programmed vel ocity profile by programming amaximum ve-
locity and acceleration. In this mode when the motor is operated to move to a new posi-
tion, it will operate using the programmed velocity profile and the profile will always
follow the accel eration/decel eration values. This means that the motor may not always
attain maximum velocity if the distance is short. Motor status can be read using the Re-
port Motor Satus (RS) command, page 94.

At any time the motor can be stopped using either the Halt of Motor and Program (H,K)
command, page 73 or the Smooth Halt of Motor (SH) command, page 102.

Note: In order to achieve the correct velocity and accel eration, the number of encoder
pulses per revolution must be set up using the Pulses per revolution (PR) command, page
89.

Set a maximum velocity using the Maximum Velocity (VM) command, page 107
If necessary, set start velocity using the Sart Rate (VS) command, page 108
Set an acceleration using the Acceleration (AC) command, page 49.

The motor can now be set to move to various positions using the Set new absolute Posi-
tion (SP) command, page 103 or the Relative Positioning (SR) command, page 104.

Commands of particular interest for operation in this mode are:
Pulses per revolution (PR), page 89

Set new absolute Position (SP), page 103

Relative Positioning (SR), page 104

Sart Rate (VS), page 108

Maximum Velacity (VM), page 107

Acceleration (AC), page 49

Read Status of Inputs (IN), page 75

Read/Set Status of Outputs O1 - O8 (OUT), page 86
Halt of Motor and Program (H,K), page 73

Smooth Halt of Motor (SH), page 102.

Velocity
— VM (RPM)
_ AC(RPWS)
___VSRPW)
== » Position

Figure -1 - Velocity profile
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3.3

Program Execution

3.3.1

3.3.2

3.3.3

General Description

The Indexer and Controller provide the feature that they can be programmed using asim-
ple and flexible programming language which is built up around the interface command
set. Thus all commands can be used for developing or executing programs. During pro-
gram execution, al parametersin the Controller can be read or changed. All values that
can be set and read using the same single command are called registers and can be used
in arithmetic expressions.

Program execution isline based. A program can consist of up to 2000 program lines, be-
ginning with line number 0. A program line is executed every 0.8 - 7 milliseconds. The
Indexer can thustake care of al the functions required in a step or servo system. For ex-
ample, it ispossibleto communicate viathe RS232 interface when aprogram is executed.

The programming language itself is very simple and resembles BASIC. The program is
not compiled, but isinterpreted during execution. This gives the advantage that in prin-
ciple only aterminal isrequired to program the Controller.

Use of Commands in a Program

The inclusion of acommand, such as one of the "show value" commands, will result in
the returned val ue being sent over the RS232 interface. For example, if the current accel-
eration is 100, the command AC alone will result in the following string on the interface:
AC=100. The command AC=200 however will change the acceleration to 200. When a
command isincluded in an arithmetic expression, the value of the register is substituted
into the expression. For example, the program line VM=AC+ 100 will set the maximum
velocity to the value of the acceleration plus 100. When register values are included in
expressions in thisway, no account is taken of the implied units (velocity and accelera-
tion in this case). When, for example, velocity is changed using the VM command, the
effect on motor operation occurs instantaneously. Changes in motor parameters must
therefore be made with great care.

Examples of the use of commands in a program:

AC=330 ; Set acceleration to 330 RPM/s

VM=500 ; Set max. velocity to 500 RPM

SR=100000 ; Advance the motor 100000 pulses

AP ; Show actual position viathe RS232 interface

User Registers

All registerscan be used for temporary storage of values. Since someregisters have direct
effect on motor movement, as mentioned above, the Controller is equipped with 221 user-
definable 32 bit registers denoted RO-R220. The memory space can aso be used as 440
user-definable 16 bit registers called RI, or 880 user-definable 8 bit registers called RB,
see Rl and RB description. All registers are signed integer. These can be used freely to
storeintermediate value or can be used and included in arithmetic expressionsin the same
way asany other parameter such asthevelocity (VM) or acceleration (AC). The user reg-
isters can storevaluesin therange-2.147.483.647 to +2.147.483.647 and can be saved in
the Controller’ snon-volatile memory using the command MS2. When the contents of the
user registers are saved in non-volatile memory, they must be recalled using the MR2
command before they can be used.

Examples of the use of user registers:

R1=R2 ; Set register 1 (R1) equal to register 2 (R2)
R1=R1/R2 : Divide R1 with R2 and save the result in R1
R3=R1*R2 ; Multiply R2 by R1 and save result in R3
R1=VM*10 ; Multiply VM by 10 and save theresult in R1

36

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B



3.3

Program Execution

3.3.4

The user registers can also be used for indirect addressing by the use of square brackets
[ and]. R[3] and R3 will givethe sameresult. [ and ] givethe possibility of using another
register or an equation as the index for the register. The following illustrate examples of
indirect addressing:

VM=R[R5]
R15=R[R5+1]

Programming the SMI3x or SMC35 using MotoWare
Using MotoWare, programs can be easily developed and saved in the Controller.

Proceed as follows to create a new program:

1) First, open anew program document: either by selecting FILE and then New, or by
clicking the new document icon.

Open a new program document

e MotoWare - Motol
File Edit Mainkeps Wiew ‘Window &Sppleations Setup

0 IEEE

2) Select the correct Controller type and, if required, whether addressing and checksum
are to be used.

1[4 11| S )= KA E
Document

SMI3x must be selected here,

otherwise the selected Controller status
i : MOTOR-
type is incorrect Controller
SMI3x ~|
Checksum
If necessary, change checksum — [

and addres%

s MANTAL
Run/Go |
Kill/H alt I
Farm's
tMANPLUS
Send i
el pio
tMANMINTGSG
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3.3 Program Execution

3) Key inthe program in the program document editor window

Key in program here

wmd YL Indusics Elektronik A/S - MotoWare - ANALOG.MCP

File' Edit Main KeysYisw Window Applicetions  Setup  Help

EEEEEE

slatus
1 MOTOR- R10=R3-R1 : Rdjust analoges valus
Controller IF R10<=VS ; If calculated speed < start speed
TH=U3 ; .. set speed to start speed
ELZE ;.. mlze
Checksum VH=R10 : Set speed to calculated speed
3§ IF RS=0 ; If motor not running
ZR=-10000000 ; .. start motor in positive direction
Address JiMAIN ; Jump to wain
: MANTAL IF INZ=1 ; If manual mode and manual run in positive direct
Run/Go J:MANPLIS .. Jump
IF IN3=1 ; If wanual mode and manual run in negative direct
Kill/Halt J: HANNINUS J e Jump
J:MATH ; Jump to main and check again
Pamm's
:MANPLUS SR=100 : Run distance in positive direction
Send WAIT RS=0 ; Wait for motor stopped
J: MANTIAL ; Jump to main snd check again
Gel prog:
: MANMINTS SR=-100 : Run distance in negative direction
WAIT R&=0 ; Wait for motor stopped
J: MAMTIAL ; Jump to main end check again
|

4) Once the program is complete, it can be saved on the hard disk.

Save program on hard disk

s d ¥L Indostri Elektronik AfS - MotoWare - ANALOG. MCP

File Edit /Main Keys: Miew Window Applications Setup Help

EEFEEEIERE

5) Once the program has been saved to hard disk, it can be sent to the Controller. Select
SEND. If an error occurs, an error message will be displayed. See Error messages
during programming and program execution, page 43.

g IF

; SR=

Addiess J:H
: MANTTAL IF

Run/Go | J: M
Select SEND to send the program e

Kill/Halt I J: M

J: M

:MANBLUS 2R=

Tl

J: M

: MANMINUS SR=

LT
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3.3

Program Execution

6) Oncethe program has been sent to the Controller, the dialogue box shown below is
displayed. This provides severa options. For example, you can choose to start the pro-
gram automatically when the Controller is powered up. In this case No is selected fol-
lowed by Save. The six command buttons have the following function:

Save/Online Editor:

Save and run Program:

Run Program:

Save:

OnLine Editor:

Cancel:

Saves the program in non-vol atile memory and opens the On-
Line Editor. When this option is selected, the MS1 command
is sent to the Controller. Then the OnLine Editor is started.
The program can then be executed using the GO command.
It isimportant to use the OnLine Editor during tests. In the
event of program errors, the Controller sends error messages
which are automatically displayed in the OnLine Editor.

Savesthe program in non-volatile memory and starts program
execution. When this option is selected, the MS1 command is
sent to the Controller, followed by the GO command. The
program is saved and then executed.

Starts the program.When this option is sel ected, the GO com-
mand is sent to the Controller and program execution begins.

Saves the program in non-volatile memory.

Starts the OnLine Editor directly. The OnLine Editor is
opened and the program can be executed using the GO com-
mand. It isimportant to use the OnLine Editor during tests. In
the event of program errors, the Controller sends error mes-
sages which are automatically displayed in the OnLine
Editor.

Closes the dialogue box without any further action.

The program iz gent
W The Program can be saved in non voilatile Memory for later use.
To debug the program open the On-Line editor and type “G0O™

If the program iz ready just run the program

Save/OnLine Editor i Run Program | OnLine Editor l

Run program at controller power up
{+'No 1~ Yes

Save and mun Program l | Save i Cancel !

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B 39



3.3

Program Execution

3.3.5 Arithmetic expressions
All registers can be assigned a value by following the register name with an "equal to"
sign "=", followed by an absolute value, aregister name, or an arithmetic expression. Ab-
solute values, register values and the following four operators can be used in arithmetic
expressions.
Arithmetic operators used in expressions:

+ addition

- subtraction

* multiplication

/ division
All calculations are performed as 32-bit integers (-2.147.483.647 to +2.147.483.647). In-
tegers are signed and have approximately 10 significant digits.
The Indexer is equipped with 221 User Storage Registers which can be used for storing
intermediate results etc. These are designated R0-R220. These registers can also be used
as 8 bit or 16 bit registers by using the RBO - RB880 or the RIO - RI440 command. In
addition the Indexer is equipped with predefined registerswhich can only be used for spe-
cific purposes. Register VM for example is used to determine the motor top speed. The
user- and predefined registers enable parameters such as lengths, speeds, acceleration,
delay times, etc. to be continuously changed and controlled during program execution.
In addition the User Register contents can be stored permanently in the Indexer’s EEP-
ROM memory.
Example 1:
R2=3000 ; Setsthe value of register R2 to 3000.
VM=R2+100 ; Setsthe Top Rate to 3100 pulses/seconds for the next motor

; operation.
Example 2:
R34=400 ; Setsthe value of register R34 to 400.
D=R34+Al1 ; Waits (400+A/D conversion of Analogue input 1 Level) x 10ms.
Example 3:
R1=AP+R2 : Setsthe value of R1 to value of the Position Counter in
; pulses + R2.
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Program Execution

3.3.6

3.3.7

Example 4:
R1=350+750 : Sets the value of R1 to 1050.
Example 5:
R30=100 : Sets the value of R30 to 100.
R31=200 : Sets the value of R31 to 200.

R34=R30+R31 : Sets the value of R34 to value of R30+R31.

Note:

If the# signisused, the number will beinterpreted as abinary number consisting of zeros
and ones.

For example: OUT =#00001111 or R1 = #10101010 or, if the value should be read out
as a binary number, the following should be written:

OUT# or R1#

Operator precedence and order of evaluation

Thefollowing table givesthe rules of operator precedence and order of evaluation for op-
erators that can be used in arithmetic and/or logical expressions. Operators on the same
line of the table have the samerank, i.e. multiplication * and division / areranked equal-
ly and an expression is evaluated from | eft to right. For example, 2* 35/3 resultsinavalue
of 23, and 35/3* 2 gives avalue of 22.

Operators that can be used in arithmetic and logical expressions:

Operator Order of evaluation
* left to right
+ - left to right
< > = <= >= <> left to right
AND left to right
OR left to right

= (value assignment) right to left

Binary notation using the # operator

Using the # operator, it is possible to express anumber in binary notation using zeroes or
ones. For example it can be practical to set the outputs in thisway. In addition, it is pos-
sible to express an arbitrary number or register in binary notation by setting a# after the
register name. Note: R1 = #xxxx1111 is not allowed.

Examples
Sent to Indexer Qut =#00001010 ;Qutputs 2 and 4 set active

Received from Indexer R1=#10101010 ; Regi ster Rl is assigned
t he value 170

Sent to Indexer R1#

Received from Indexer R1=#10101010

If IN = 0001010 ;1f Input 2 and 4 are high and the rest

autl=1 ;are low, output 1 is activated

If IN = #xxxxxx10 ;If input 1 is lowand Input2 is high, and

aur2=1 ;the rest are either high or low, Qut 2 is
;activat ed.
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Program Execution

3.3.8

3.3.9

Logic operations

Itispossibleto perform bit-operationsusing the ANDL (and), ORL (or) and INV (invert)
commands. Thusit is possible to set or remove single bitsin a number. INV (invert)
changesall "1"sto"0"sand "0"sto"1"s.

Example

R1=#01001111 ; Assign Rl the value 79

R2=#00110110 ; Assign R2 the value 54

R3=R1 ORL R2 ;Logic "OR' between R1 and R2

R3 ; R3=#01111111 or 127

R3=R1 ANDL R2 ; Logic "AND' between Rl and R2

R3 ; R3=#00000110 or 6

R3=0 I NV R1 ; R3=#111111121111211121112111110110000 or -80

IF statement

Logical expressions can be evaluated using an | F statement. Together with EL SE, the IF
statement can be used to express " decisions" within the programming sequence. Formally
the syntax for the |F statement is as follows:

| F expression
actionl

ELSE
action2

inwhich the EL SE clauseis optional. The conditional test is performed by evaluating ex-
pression. If itistrue, actionl iscarried out. If expressionisfalse, and if an EL SE clause
isincluded, then action2 is carried out. The IF statement is line based: actionl must be
specified on the lines following the I F statement, and if an EL SE clause is used, ELSE
and action2 must be specified on the subsequent lines.

42
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Program Execution

3.3.10

Error messages during programming and program execution

Three types of error message can occur during programming and program execution:
grammatical errors, syntactic errors, and errors during execution (runtime errors). A
check for grammatical errorsis carried out immediately during transfer of a program to
the Indexer. A check ismadeto ensurethat theindividual commands and operators exist,
that absolute values are not too large, etc. A check is also made to ensure that commands
are used in the correct context. For example, the following program line:

AC=H

will result in the error message: E6: Parameter error or out of range. The H command is
not of the register type. When a program istransferred via the MotoWare program editor
and an error occurs, transfer isinterrupted and the line containing the error is highlighted.

When a program is interpreted during execution, any syntax errors are found while the
program isin use. During testing therefore, it isimportant to use MotoWare with the On-
Line editor window open. During execution, the Controller will automatically transmit
any error messages. The following is an example:

:START VM=500
JS:CALC
J: START

:CALC VM=VM+5
J: START ;Thisline hasincorrect syntax. Use RET in thisline

The above program segment will result in the error message: E34. Too many gosub, max.
32. The Indexer has detected 32 JS commands without RET command.

Thethird type of error isthose that occur during normal operation of aprogram that func-
tions. These are not program errors as such but errorsfor example in the use of registers.
Assigning avalue which istoo great or too small to aregister during online control will
normally result in the error message: E2: Out of range. During program execution how-
ever, thistype of error will not generate error messages on the RS232 interface. I nstead,
information about previous errorsis stored in aregister which can be read using the EST
command. These types of error can thus be handled during program execution and there-
fore do not require the program to be stopped. The following example illustrates how
such errors can be avoided:

ESO=0 Il Clear any error messages

AC=100000 I/ Set acceleration to 100000

IF ESO>0 /[ 1f error, ESO is greater than 0
AC=50000 I/ Set acceleration to 50000

resulting in the accel eration being set to 50000.
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3.3 Program Execution
3.3.11 Jumping to program lines and the use of labels
The Jump command J provides a facility for program control by jumping to a specified
program line number. The Jump command can only be understood correctly by the In-
dexer when it is used together with an absolute value, for example J50 (jump to line
number 50). Using absolute line number values can give problems when programs are
modified. When MotoWareisused however, label s can be used. MotoWareinterpretsand
translates the individual labels and sends the correct command to the Controller. Label
names may in principle consist of all displayable characters, but it is recommended that
only numeralsand letters (a-z) are used since problems may occur if programsare moved
between computers with different set-ups. Labels are case sensitive.
The following program segment:
:START IFIN1=1 ; If INLisequal to 1, next lineis executed
JOK ; Jump to label OK
ELSE ; IT IN1is O, execute line after ELSE
JERROR ; Jump to label ERROR
:OK OuUT5=1 ; Set OUT5
JSTART ; Jump to label START. Begin again
‘ERROR OUT5=0 ; Clear OUT5
JSTART ; Jump to label START. Begin again
istrangdlated to:
IFIN1=1
A
ELSE
Jo
OuUT5=1
Jo
OUT5=0
Jo
3.3.12 Call of sub-routine

If the same sequence of commandsisused often, it isagood ideato specify asub-routine.
A sub-routine is started with alabel and terminated by the RET command. A sub-routine
iscalled by the JS (Jump Subroutine) command. When the JScommand is executed, pro-
gram execution will continue from the line number specified by the JS command in the
form of anumber or alabel. When the RET (Return) command is encountered in the sub-
routine, the program returnsto the main program at the lineimmediately after the JS com-
mand and continues from there. The following is an exampl e of the use of a sub-routine:

R5=500

R6=1000

R1=5

JS.-TEST ; set acceleration to 500
R1=6

JS.-TEST ;set acceleration to 1000
JEND

-TEST AC=R[R]]
RET
‘END
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3.3.13

Example:

Example:

Array and pointer functions

R[RX] Pointer for 32 bit signed numbers
RI[RX] Pointer for 16 bit signed number
RB[Rx] Pointer for 8 bit signed numbers

With these registersit is possible to point at aregister using the contents of another reg-
ister. Thisis often required when the Indexer is used for prescribed repetitive tasks oper-
ating with many subjects and associated variables.

100 1
RO [ R1 | R2 R3 | R4

TT0140GB

R4 contains the value 1. R1 contains the value 100
RO = R[R4] will transfer the value 100 which isin register R1 to register RO

L ocation of registersin the memory
Note that RB, RI and R are placed "on top" of each other

RBO|RB1|[RB2|RB3 |RB4|RB5|RB6|RB7

RIO RI1 RI2 RI3

RO R1

TT0141GB

The example below shows how aregister can be used to point to the content of another
register. R10 to R15 contain velocity, lengths, etc., for subject 1. R20 to R25 containsthe
variables for subject 2. To access these, R1 would be set to 20.

ANIT R10=1000 ;Velocityl
R11=500 :Acceleration
R12=20000 ;Positionl
R13=2000 ;Velocity2

R14=100000 ;Position2
R15=#00001111 ;Out1-4=1

'START R1=10 ;Pointer to one subject
VM=R[R]] ;Transfer R10to VM
R1=R1+1 :Pointer =11
AC=R[R1] ;Transfer R11to AC
R1=R1+1 :Pointer = 12
SP=R[R1] ;Run to absolute position in R12
Wait RS=0 ;Wait until motor has finished running
R1=R1+1 :Pointer = 13
VM=R[R]] ;Transfer R13to VM
R1=R1+1 :Pointer = 14
SR=R[R1] ;Run to relative position: R14
WAIT RS=0 ‘Wait until motor stands still
R1=R1+1 :Pointer = 15
OUT=R[R1] ;Set outputs
J. START
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3.3.14 Monitoring of inputs and errors

The program below illustrates how external events can be handled with simple com-
mands and interrupt routines while amain program is being executed

CB7=1 ;If any error bit active in ES register, output O5 will be
activated
:MAIN  SR=10000 ;Run relative 10000 pulses
WAIT RS=0 ;Wait until motor has stopped
J MAIN ;Jump to Main and loop
INT 146 ;If error 46 (Alarm signal from motor drive) occurswhilein
ouT4=1 ;Main routine, activate output O4
RETI ;Return to main routine
INT1 If INLlisactivated
SH ; Stop the motor and
ouT6=1 ;Activate output O6
ouT6=0 ;Deactivate output O6 again
RETI ;Return to main routine
3.3.15 Pause in program execution (Delay)

The D command pauses program execution. The resulting break in program execution is
specified in units of 10 msec by writing D=pause. For example:

R1=20 ; SetR1to 20
D=R1 : Wait for 200 msec.
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Command Description

This section gives a brief description of the SM130-31 Indexer command set, including
the following main points. Command Name, Mode, Range, Usage and Examples. All the
commands are listed in aphabetical order.

Command name: The name of the command

Modes: In which mode the command is available —
Standby mode, Programming mode or Running mode

Range: The valid numerical range of the command.
For example: 0 - 100000 RPM/sec.

Selection: The valid prefix to the command

Defauilt: The default value of the command or register
content after Power up and SD command

Description: A brief explanation of the command

Usage: Describes the syntax of the command

Example An example how the command could be used
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3.4 Command Description
3.4.1 Show set-up (?)
Command ?
Modes Stand by
Description The most important details of the Indexer status and set-up can be displayed using this
single command.
Usage ? Display values.
Example Sent to Indexer ?
Received from Indexer:
**JVL I ndustri Elektronik A/'S, SM 30, 27-01-1998,1.5, Addr=0
Max. Velocity (RPM: VM =100
Accel eration (RPMS): AC =100
Start Velocity (RPM: VS =10
Actual Pos. (Unit, Pul ses): AP =0, APP =0
Pul s/rev. Mbdtor: PR =8192
Acc. S-curve (RPM S/ S): ACS =
Conversion fac. (pulse/unit): CON =1.0000
Counter 1 (Pul ses): CNL =0
Counter 2 (Pul ses): CN2 =0
Counter 1 node, divider: CTML =1, CND1 =1
Counter 2 node, divider: CTwe =1, CND2 =8
[ nput (HM PL, NL, I 8-11): IN =#0, 0, 00000000
Qut put (0B-OL): OUT =#00000000
Anal ogue input 1 (Volt): Al =0.00
Anal ogue input 2 (Volt): Al 2 =0.00
Anal ogue out put (Volt): AQUT =0. 00
I nput voltage P+ (Volt): VOL =25.05
3.4.2 Indexer Type (1)
Command !
Modes Stand by
Description  Thiscommand (an exclamation mark) can be used to obtain information about the Index-
er type and its address. The Indexer will reply to this command regardless of whether ad-
dressing or checksum is used. Thus only 1 Indexer may be connected to the interface if
this command is used without an address. The command can be used alone, or together
with an address.
Usage I Show Indexer type and address.
Example Sent to Indexer !

Received from Indexer  SM 30: ADDR=0

Note that the above is only an example. If the Indexer is atype SMI31, the response
would be SMI31. Similarly the address (0 in the above example) will also depend on the
actual address of the Indexer in question.
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3.4 Command Description

3.4.3 Delete EEPROM (##)

Command  ##

Modes Standby

Description  This command can be used to reset the content of the Indexer”s permanent memory.
(EEPROM). Program, error messages, address, and checksum datawill be erased and set
to default factory settings. (MR1=0, Baud=2, Addr.=0, CHS=0). The Indexer will reply
to this command regardless of whether addressing or checksum are used.

The command can also be used in extreme cases where the Indexer is functioning im-
properly because of noise, has been programmed incorrectly, or includes afault.

3.4.4 Acceleration (AC)

Command AC

Modes Stand by, Programming, Running

Range 1 - 2000000 RPM/sec.

Description This command is used to specify the acceleration/decel eration profile. AC can be
changed while the motor is running. This gives for instance the possibility to accelerate
very softly and to decelerate very fastly in the same run. If AC is changed during an ac-
celeration/decel eration, the new value will not be active until the next accel eration/decel -
eration. Remember that if AC is changed while the motor is running, this must be done
so that the motor has time to decel erate with the new slope. If AC is set to avalue higher
than 16777215*5455/PR, AC is set to 16777215* 5455/PR.

Speed New AC given here
TT0127GB :Time
Usage AC =x Set acceleration in RPM/sec.
AC Show the current accel eration value.

3.4.5 Acceleration pulses (ACP)

Command ACP

Modes Stand by, Programming, Running

Range 1-1000000 Pulses.

Description This command is used to specify the acceleration profile expressed in pulses.
Using thiscommand it is possible to make the accel eration and decel eration with afixed
length. If the motor is running when ACP is changed, the acceleration will be changed
only when the motor has stopped. If the acceleration isto be changed "on the fly", use the
AC command.

Usage ACP = x Set acceleration in fixed number of pulses.

ACP Show the actual acceleration in number of pulses.

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B 49



3.4 Command Description

3.4.6 Acceleration Time (ACT)

Command ACT

Modes Stand by, Programming, Running

Range 1-10000 ms

Description This command is used to specify the acceleration profile expressed in time.
Using this command it is possible to make the accel eration and decel eration with afixed
time during. If the motor is running when the acceleration time is changed, the accelera-
tion will be changed only when the motor has stopped. If the accel eration isto be changed
"on the fly", use the AC command.

Usage ACT =x Set acceleration in fixed time.

ACT Show the current acceleration time in msec.
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3.4 Command Description

3.4.7 Address (ADDR) - Only SMI31 and SMC35B

Command ADDR

Modes Stand by, Programming, Running

Range 0-255

Description The Indexer can be configured to react to all communication viathe interface bus (Point-
to-Point communication). In this case, the Indexer address must be set to 0, whichisthe
factory default. When the addressis set to O, the address must not be transmitted together
with any command during communication with the Indexer. It is also possible to connect
several Indexersto the sameinterface bus. In this case each Indexer must be assigned its
own unique address in the range 1-255. Thisis done by writing an address command to
each Indexer and connecting all Indexersin parallel to the same RS232/R$485 port.
When the address is changed, it will be effective immediately and be stored in the EEP-
ROM sothat the addressisremembered, also at power down. Commands can then be sent
to each individual Indexer by preceding each command with the respective address be-
tween 1 and 255. The number of Indexers that can be simultaneously controlled is how-
ever dependent on the system hardware. Note: If the address of an Indexer has been
forgotten, the Indexer Type (!) command, page 48 can be used.

Usage ADDR=x  Set addressto x.
ADDR Show address.

Example 5SR=1000 Send command SR=1000 to Indexer with address 5.

Y "Y" isreceived in return as an indication that the command is received.
5R1 Ask Indexer with address 5 for the value of R1.
R1=1000 Indexer returns R1=1000.
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3.4 Command Description
3.4.8 Analogue input (AlI1 /7 Al2)
Command AllorAl2
Modes Stand by, Programming, Running
Range 0- 16383
Description The All and Al2 commands refer to the two analogue inputs. These commands make it
possibleto read theseinputs. This can be done as apart of aprogram or when the Indexer
isin standby mode. For example, an analogue input can be used to adjust the speed as a
function of an analogue voltage applied to the input. Another application is the adjust-
ment of motor position or length according to the analogue voltage applied to these in-
puts. The analogue inputs are fed to an A/D converter with 8 bit resolution. Internally
the Indexer uses an oversampling technique which makes the actual resolution much
higher. By use of oversampling, it is possible to achieveresolutions of 8, 10, 12 or 14 bit.
To set the resolution, control bit CB2 and CB3 can be used (Seethe CB2 / CB3 Analogue
conversion flags command, page 110.) The default resolution is 8 bit. Regardless of the
resolution, the value returned will always bein the range 0-16383. Thismakesit possible
to adjust the resolution without making any further conversion of the measured val ues.
Notice that higher resolution also makes the execution time longer.
Usage All Shows actual level at analogue input 1 (Al1)
Al2 Shows actual level at analogue input 2 (Al2)
Examplel Highresolutionisrequired, therefore 14 bit-resolution is set. The motor must moveto an
absolute position determined by the analogue input voltage. This movement must start
(be updated) every timeinput 1 is activated. The example codeis as follows:
INIT  CB2=1 ; SELECT 14 BI' T RESOLUTI ON
CB3=1 ;-
VM=1500 ; SET THE SPEED TO 1500 RPM
:START WAIT IN1I=1 ;WAIT FOR A START SI GNAL AT I NPUT 1
SP=Al 1*6 ; READ THE ANALOGUE | NPUT AND MULTI PLY
; THE VALUE WTH 6. LET THE MOTOR MOVE TO
; THE RESULTI NG POSI TI ON.
WAI T RS=0 ; WAI'T UNTI L MOTOR HAS STOPPED
J: START  JUMP TO START AND REPEAT
Example 2 SR=10000
:Start VM=AI 1/ 10+200
I F RS>0
J:Start
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3.4 Command Description

3.4.9 Activate flag in external module (AO) - Only SMI31

Command AO

Modes Standby, Programming, Run

Range Address 0-31, Flag 0 - 65535

Description The Activate command is used to activate aflag in an external module whose address
is specified by "a".

The Flag number is specified by "0". For example, the flag may refer to an output on a

JVL 10M 11 module (Input/Output module). When the flag is activated, an output will be
activated. A flag in adifferent module may refer to a completely different function. For
exampleif flag 3inaJVL Keyboard/Display KDM 10 module is activated, the cursor on
the module's LCD display will blink. Flags with the same number in different modules

can have different functions. Remember that all modules should have their own unique
address.

See the instruction manual for the individual module for a description of the function of
the module's flags.

Format: AO{ 1<=a<=31} { 1<=0<=255}

Example1l: A Keyboard-Display Module has address 4. The module display isto be erased so that
new text can be displayed. The following command will erase the display and position
the cursor at the top left-hand corner of the display.

AO4. 1 ; EraseLCD display
Example2: AnlOM11 module and the Indexer are connected together in asystem. The IOM 11 mod-

ule addressis 10. Output 4 isto be activated. The following command is used:

ACLO0. 4
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3.4 Command Description
3.4.10 Analogue output (AOUT)
Command AOUT
Modes Standby, Programming, Run
Range 0 - 65535
Description The AOUT command is used to set the analogue output of the Indexer. The value speci-
fied by the AOUT command is converted into an anal ogue voltage between 0.00 and 5.00
VDC. Note that the analogue output uses a PWM technique and is not recommended for
use in very precise applications.
Normally the output can be used for temperature control, or for speed control of second-
ary motors, etc.
Theresolution can be set intherange from 1-16 bit which correspondsto adynamic range
from 1 to 65535. The resolution is set by the CND2 register (see page 58). The CND2
register must be set in the range 1 to 16 which corresponds to the number of bits.
To enable the analogue output, CTM2 must be set to 7 (see page 65).
It is recommended that the resolution is set in therange 5to 9.
Notethat if the output value is specified outside the allowable range, the output voltage
will not be valid and an error message will occur.
Bit resolution (CND2) [Range (0-5V) [Ripple frequency Hz |Ripple voltage 2,5V
1 0-1 460800
2 0-3 230400
3 0-7 115200
4 0-15 57600
5 0-31 28800
6 0-63 14400
7 0-127 7200
8 0-255 3600
9 0-511 1800
10 0-1023 900
11 0-2047 450
12 0-4095 225
13 0-8191 112.5
14 0-16383 56.25
15 0-32767 28.12
16 0-65535 14.06
Example In this example the analogue output is set to 2.5 valt.

: START CND2=8 ; SET ANALOGUE CQUTPUT TO 8 BI T RESOLUTI ON
CTMe=7 ; SET TIMER 2 AS PVWM GENERATOR
AQUT=127 ; SET ANALOGUE QUTPUT TO 2.5 VOLT
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3.4 Command Description

3.4.11 Actual Position (AP)

Command AP

Modes Stand by, Programming, Running

Range -2147483648 - +2147483647 units or pulses

Description The motor position can be read at any given time. The position is given in terms of units
relative to the zero point. The motor’ s position can also be “reset” by specifying an argu-
ment to the AP command. If the conversion factor isset to 1 (CON=1.0000) the unitswill
be expressed in pulses. AP isthe desired position and not necessarily the motor position.
There can be adifference if a servo motor isused and it has a positioning error during
running and standstill.
The position can be changed only when the motor is stationary.

Usage AP =x  Setsmotor’'scurrent position to x.
AP Show motor’s position in units.

3.4.12 Actual position expressed in number of pulses (APP)

Command APP

Modes Stand by, Programming, Running

Range -2147483648 - +2147483647 pulses

Description  Themotor position can beread at any giventime. The positionisgivenintermsof pulses

relative to the zero point. APP isthe desired position and not necessarily the motor posi-
tion. There can be adifference if a servo motor isused and it has a positioning error dur-
ing running and standstill.

The position can be changed only when the motor is stationary.
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3.4 Command Description
3.4.13 Baud Rate on RS232/RS485 (Baud)
Command BAUD
Modes Stand by
Range 1-8
Description This command is used to select the baud rate of the serial interface. The table below
shows the selectable values.
Baud | Baud Rate bits/sec Parity | Databits
1 1200 odd 7
2 9600 (default) odd 7
3 19200 odd 7
4 reserved
5 1200 None
6 9600 None
7 19200 None
8 reserved
When the baud rate is changed, the new baud rate is valid immediately. The valueis not
stored in the Indexer EEPROM, and will not be remembered after power has been
switched off or Reset has been activated.
The default value is Baud = 2 (9600 bits/sec, odd parity, 7 databits).
3.4.14 Control Bit (CB1 - CB31)
See Control Flags, page 110.
3.4.15 RS232/RS485 Interface Checksum (CHS)
Command CHS
Modes Standby, Programming, Running
Selection 0=no, 1=yes
Description Asdescribed in Checksum, page 29 a checksum can be used for communication viathe
interface.
Usage CHS=0 Do not use checksum.

CHS=1 Use checksum.
CHS Show checksum status.
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3.4 Command Description

3.4.16 Counter 1 / Timer 1 (CN1)

Command CN1

Modes Standby, Programming, Running

Range 0 - 65535

Description The contents of the counter / timer 1 are available and can be set using this command.
CN1 can be verified, reset, or preset at any time under standby or program control.
See dso the CTM1 (page 63) and CND1 (page 58) commands.

Usage CN1 Shows the contents of Counter Timer 1
CN1=100 Setthe Counter/Timer 1 equal to 100

3.4.17 Counter 2 / Timer 2/ Encoder (CN2)

Command CN2

Modes Standby, Programming, Run

Range 0- 65535 (-2 mia. to +2 mia. if CTM2=10)

Description The contents of the counter / timer 2 are available and can be set using this command.
CN2 can be verified, reset, or preset at any time under standby or program control.
See a'so the CTM2 (page 65) and CND2 (page 58) commands.
If CTM2=10, then CN2 is used to show encoder pulseson IN7 and IN8. See CTML page
56.

Usage CN2 Shows the contents of Counter Timer 2

CN2=100 Setsthe Counter/Timer 2 equal 100
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3.4 Command Description
3.4.18 Counter 1 / Timer 1 divider (CND1)
Command CND1
Modes Standby, Programming, Running
Range 1-2.147.483.648
Description  This command can only be used when counter 1 (CN1) is set to mode 5 or 6 (timer with
divided frequency). See the Counter mode (CTM1) command, page 63.
An overrun in the counter will normally cause an interrupt and the routine INT7 will be
executed, if it isimplemented in the actual program.
When the counter 1 is set to mode 5 or 6, the interrupt will first be accessed after thein-
terrupt has occurred the number of times specified by CND1.
If the counter 1 (CN1) isdriven by the internal counter frequency of 921600 Hz, the in-
terrupt will occur 14 times per second. This also means that if an interrupt is requested
each second, the command CND1=14 must be executed.
Example In this example the INT7 routine will be called every 10 second
: START CTML=5 ; SET TI MER TO DI VI DED FREQUENCY
CND1=140 . (921600/ 65536) * 10 SECOND
| NT7 . INT7 ROUTI NE
Qaur8=1
D=100
ouT8=0
RETI ; RETURN TO MAI N PROGRAM
3.4.19 Counter 2 / timer 2 divider (CND2)
Command CND2
Modes Standby, Programming, Running
Range 1-2.147.483.648
Description Thiscommand can only be used when counter 2 (CN2) is set to mode 5 or 6 (timer with

divided frequency) or mode 7 (analogue output). See the Counter mode (CTM2) com-
mand, page 65.

An overrun in the counter will normally cause an interrupt and the routine INT8 will be
executed if it isimplemented in the actual program.

When the counter 2 is set to mode 5 or 6, the interrupt will first be accessed after the in-
terrupt has occurred the number of times specified in CND2.

If the counter 2 (CN2) isdriven by the internal counter frequency of 460800 Hz, thein-
terrupt will occur 7 times per second. Thisalso meansthat if aninterrupt isrequested each
second, the command CND2=7 must be executed.

If CTM2 is set to mode 7 (analogue output) the CND2 command is used to specify the
number of bits used to produce the anal ogue output voltage.
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3.4 Command Description

3.4.20 Clear flag in external module (CO) - Only SMI31 and SMC35B

Command CO

Modes Standby, Programming, Run

Range Address 0-31, Flag 0 - 65535

Description The Clear command is used to clear aflag in an external module. The number of flags
which can be cleared in different external modules varies, but each module has at least 1
flag. For the VL KDM10 module (Keyboard-Display Module) for example, the Clear
command can be used to clear the LCD display; in the |lOM 10 module (I/0 module) the
Clear command can be used to deactivate one of the Modul€'s outputs, etc. See page 79.

Format: CO {1<=a<=31} { 1<=0<=255}

Example1l: Thelndexer and aKDM10 Module are connected in a system viathe RS485 interface.
The address of the Indexer is 1 and the KDM10 module addressis 3. The Cursor on the
KDM10's LCD display isto be switched off. If the cursor is active while text is being
printed using the PRINT command, the display may flicker. Thisisavoided by switching
off the cursor as follows:
Cx3.3 ; Deactivate cursor

Example2: The Indexer and an IOM 10 module are connected in a system viathe RS485 interface.
The lOM 11 module's addressis 5. The IOM11's output 7 is to be de-activated. The com-
mand is as follows:
C®%.7 ;Deactivate output 7 on | OML1 nodul e with address 5.

3.4.21 Compare Memory (COMP)

Command COMP

Modes Stand by

Range 0- 1000

Description The program which is in the permanent EEPROM memory is compared, byte by byte,

with the program in the temporary memory. If the two programs are identical, a"Y" is

returned. If thereisan error, the response indicatesin which line, e.g. COMP = 12 (error
inline 12).

If there is no program in temporary memory, the response "E21: No program in RAM*

isgiven.

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B 59



3.4

Command Description

3.4.22

Command

Modes

Range
Description

Example

Usage

Conversion factor (CON) - Only SMI31 and SMC35B

CON
Stand by, Programming, Running
0.0001 - 9999.9999

The CON command makes it possible to specify aconversion ratio between the number
of pulses amotor moves and a unit of measurement such as length, volume, position, etc.
The command CON specifiesthe number of pulses per well-known unit - length, volume
(mm, ml, cm, dI, etc.). The conversion factor can be specified as areal number in the
range 0.0001 to 9999.9999, with up to 4 decimal points.

The CON command isinserted at the beginning of a program and staysin effect until any
subseguent conversion factor is specified at run-time. When a motor operation is per-
formed, the number of units specified by the motor command is multiplied by the con-
version factor and the motor moves the resulting number of pulses.

If, for example, amotor must move 2.3456 steps to dose avolume of 1 millilitre, the con-
version factor is set to a value of 2.3456 using the command CON=2.3456.

To dose avolume of 450 ml in a subseguent motor command, the value 450 is specified.
The conversion resultsin 450 * 2.3456 (1055.52) pulses. The motor will then move 1055
pulses and the remainder (0.52 pulses) will be stored. The remainder is used in the next
motor operation to correct for the 0.52 dosage pul ses.

A system requires motor operation of 14.654 pulses to dose avolume of 1 ml.
The following program is send to the indexer.

CON=14. 654 ; THE CONVERSI ON FACTOR | S SET TO 14. 654
; PULSES PER M LLI LI TRE
R1=290 ;A VALUE OF 290 IS ASSI GNED TO REAQ STER R1
SR=R1 ; THE MOTOR | S MOVED TO PROVI DE A DOSE OF
;290 M. THE NUMBER OF PULSES RUN | S
;290 * 14.654 = 4249. THE PULSE REMAI NDER
;1S 0.66
D100 ; DELAY OF 1 SECOND
SR=+18 ; DOSE 18 nl. THE NUMBER OF PULSES IS
;18 * 14.654 + PULSE_REMAI NDER = 264
; THE NEW PULSE REMAI NDER | S 0. 432

Notethat after a"Home" operation using the SZ command, or after anew CON command
isexecuted, the pulse remainder isreset to 0 since the motor isset to its absol ute reference
point.

An extra pulse will be executed if the remainder in the positive direction is >=0.5 or if
the remainder in the negative direction is >0.5.

Note: The length or the number below the decimal point, multiplied by the conversion
factor, must give a number of maximum +2.147.483.647.

If CON isused in arithmetic expressions, only the whole numbers areincluded in the cal-
culation.

CON =x Sets the conversion factor to x.

CON Show the actual conversion factor.
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3.4

Command Description

3.4.23
Command:

Modes:

Range:
Description :

Usage:
3.4.24
Command:
Modes:
Range:
Description :

Usage:

Motor current at standby (CS) - Only SMC35
CS

Standby, Programming, Running
SMC35B 0-6000 mA, SMC35A 0-3000mA

The current supplied to the step motor can be adjusted to specified values for standby us-
ing the CS command. Set the current at top speed, acceleration and deceleration VM us-
ing the CT command. See the CT command for further description, examples etc.

CS=1000 Sets the motor current when the motor is stationary to 2000mA
CsS Show the motor current at standstill

Motor current when running (CT) - Only SMC35
CT

Standby, Programming, Running
SMC35B 0-6000 mA, SMC35A 0-3000mA

The current supplied to the step motor can be adjusted to specified values for standby us-
ing the CS command. Set the current at top speed, acceleration and deceleration VM us-
ing the CT command. Normally only asmall current is required when the motor is
stationary sincethe static inertiaof atypical step motor ismuch lessthan theinertiawhile
the motor is rotating, depending on the speed range of the motor.

Thetorque of a step motor is directly proportional to the applied current, up to the spec-
ified phase current (see the specifications for a given motor). If a4 phase motor with 8
leadsis used, the current should be set to the value specified for the motor multiplied by
afactor of 1.4. See motor connections section for further information.

In the nominal current is exceeded, the motor will overheat and only very little increase
in torque will result.

The commands can be used at any point in a program and can be specified and changed
continuously throughout a program.

The current supplied to each of the step motor’s phases can be adjusted for standby and
operating currents using software commands CS and CT. The Driver automatically
switches between the two currents by detecting the presence of step-pulses. Values for
the two currents are typically adjusted so that the Operating Current is significantly high-
er than the Standby Current, since the motor must be supplied with more power to drive
its load during acceleration and constant operation than when it is stationary. The only
overriding consideration that must be made in the adjustment of motor phase currentsis
that thethermal output of the motor must not exceed the maximum operating temperature
of the step motor — see the manufacturer’ s product data for the motor in question. Inde-
pendent of which model of SMC35 is used, the current will always be divisible by 64 (6
bit resolution)

CT=4000 Setsthe current at acceleration, deceleration and at VM velocity to 4000mA
CT Show the motor current when running
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3.4 Command Description

When mini-step resolution is changed using the PR command, the motor current is sinusoidal and the
peak current will be greater than the specified CT current by afactor of 1.41. Thisis done to maintain
the correct RM S current so that the motor is utilised 100%. When the current in one phase is at the peak
value (1.41 times the specified CT current), current in the other phase will be zero.

Comparison between ministep and full step

Current (%)
150

—— Ministep
10901—-T1 —~—~-— -~ —— Full step

50
0
-50
-100
-150 Position
1 2 3 (Full steps)
TT0171GB
:I: :l:
cs | cT Mes
TTO0165GB
Example: CS=400 ; Sets notor Standby Current to 400mA (0. 4A.
CT=5000 ; Sets nmotor Current during accel eration/de-
celeration and running to 6000mA (6A).
AC=1000 ; Sets accel eration/deceleration to 1000 rpns
VM=1000 ; Set max. velocity to 1000 rpm
SR=10000 ; Run the notor 10000 steps forward

VWAI T RS=0 ;VWAit until notion conpl etes.
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3.4 Command Description

3.4.25 Counter mode (CTM1)

Command CTM1

Modes Standby, Programming, Run
Range 1-10

Description The Indexer providesfacilitiesfor solving advanced applications using 2 counters/timers
denoted CN1 and CN2. These counter/timer registers have aresolution of 16 bit (O-
65535).
The registers can be configured for different purposes by setting the CTM1 and CTM2
registers.
The counter / timers can be set as an ordinary incremental-counter, timer, gated timer,
timer with divider (slow speed), etc. Note that both counters are set in encoder mode if
CTM2 (see page 65) is set to 10. This makes counter 1 disabled for normal use.

Usage

Different counter / timer modes

CTM1 =1 | Counter 1 (CN1) is not active

CTM1 =2 | Incremental counter (0-65535). Input 7 is counter input

CTM1 =3 | Timer. The timer frequency is 921600 Hz. If overflow, timer starts from O.

CTM1 =4 | Gated timer. Input 1 must be high to keep the counter running

CTM1 =5 | Timer with divided frequency. Division ratio is set up by the CND1 command

CTM1 =6 | Similar to CTM1 =5 but as gated timer.

CTM1 =7 | Gated counter. Gate is input 1 and count input is input 7.

CTM1=10 | Encoder Mode. See CTM2 command

O CTM1=1, CTM1=10
Oscillator 1 ~
921600 Hz CND1 O CTM1=5
AND O CTM1=6
Interrupt to
_ Counter INT7
O CTM1=3 CN1 if specified
in program
IN1 (Gate) 'Y AND O CTM1=4
CTM1=7
IN7 (Counter input) ® AND O
O CTM1=2
TT0142GB
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3.4 Command Description

Example In an actual application there is a requirement to count an external event. For every 10
counts, program execution must be interrupted and an unconditional jump be madeto an
interrupt routine that drives the motor 10000 pulses. The program is as follows:

: START CN1=65535-10 ; SET COUNTER REG STER EQUAL 65525.
CTML=2 ; ACTI VATE COUNTER MODE

.(m)re program

I NT7 ; BEG NNI NG OF | NTERRUPT 7 ROUTI NE
CN1=65535-10 ; SET COUNTER REG STER TO 65525
SR=10000 ; DRI VE MOTCR +10000 PULSES

WAI T RS=0 WAL T HERE UNTI L MOTOR HAS STOPPED
RETI ; RETURN TO MAI N ROUTI NE

Note!

When the counter (CN1) overflows from 65535 to 0, the interrupt routine INT7 is exe-
cuted if this routine isincluded in the program memory.

If the command NSTOP=7 isincluded in a program at the same time as the counter over-
flows, the motor will be stopped.
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3.4.26

Command
Modes
Range
Description

Usage

Counter mode (CTM2)

CTM2

Standby, Programming, Run

1-10

TheIndexer providesfacilitiesfor solving advanced applications using 2 counters/timers
denoted CN1 and CN2. These counter/timer registers have aresolution of 16 bit (0-

65535).

The registers can be configured for different purposes by setting the CTM1 and CTM2

registers.

The counter / timers can be set as ordinary incremental-counters, timer, gated timer, timer
with divider (slow speed), etc. Note that both counters are set in encoder modeif CTM2
is set to 10. This makes counter 1 disabled for normal use.

Different counter / timer modes
CTM2=1 Counter 2 (CN2) is not active
CTM2 =2 Incremental counter (0-65535). Input 8 is counter input
CTM2 =3 Timer. The timer frequency is 460800 Hz. If overflow, timer starts from 0.
CTM2 =4 Gated timer. Input 8 must be high to keep the counter running
CTM2=5 Timer with divided frequency. Division ratio is setup by the CND2 command
CTM2=6 Similar to CTM2 = 5 but as gated timer. Input 8 is gate.
CTM2=7 Analogue output is enabled - see also the AOUT command
_ Encoder mode. Inputs 7 and 8 are encoder inputs. CN2 contains the number of
CTM2 =10 . ;
pulses in 32 bit.
O CTM2=1, CTM2=7, CTM2=10
Oscillator 1
460800 Hz CND2 O CTM2=5
O CTM2=6
Interrupt to
Count
O CTM2=3 %J’\T.Zer — :;\‘;-;?ecified
16bit in program
O CTM2=4
IN8 (Counter input, Gate) L O CTM2=2
TT0143GB
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Example In an actual application there is a requirement to count an external event. For every 10
counts, program execution must be interrupted and an unconditional jump be madeto an
interrupt routine that drives the motor 10000 pulses. The program is as follows:

: START CN2=65535-10 ; SET COUNTER REQ STER EQUAL 65525.
CTMe=2 ; ACTI VATE COUNTER MODE
.(m)r e program
I NT8 ; BEG NNI NG OF | NTERRUPT 8 ROUTI NE
CN2=65535-10 ; SET COUNTER REGQ STER EQUAL 65525
SR=10000 ; DRI VE MOTOR +10000 PULSES
WAI T RS=0 ; WAL T HERE UNTI L MOTOR SPEED IS ZERO
RETI ; RETURN TO MAI N ROUTI NE
Note!
When the counter (CN2) overflows from 65535 to 0, the interrupt routine INT8 is exe-
cuted if thisroutine isincluded in the program memory.
If the command NSTOP=8 isincluded in a program at the same time as the counter over-
flows the motor will be stopped.

Example If it is required to monitor if a step motor runs the required number of steps, an encoder
can be connected to 17 and 18. CN2 shows the number of pulsesreceived multiplied by a
factor of 4. CN2 can show numbersin 32 bit. An encoder giving 100 pulses/rev. is con-
nected. This gives 400 pulsesin CN2 for each revolution.

CINET CTve=10 ; Encoder Mode.
CN2=0 ; Zer o-set encoder counter
AP=0
: START  SR=400 ; Run one notor revolution
Wait RS=0 ; VWit until motor is stopped
If CN2 £ SR-5
J:Error
If CN2 3 SR+5
J: Error
J: Start
:ERROR QUT1=1 ; Set out put showi ng that nmotor is posi-
;tioned wongly
SR=SR- CN2 ; Run the missing steps
Wait RS=0
AP=CN2 ; Correct position counter so it corresponds
;to the number of pul ses run.

3.4.27 Current Velocity (CV)

Command CV

Modes Stand by, Programming, Running

Description The motor velocity in RPM can be read at any time using this command.

Usage cv Show current velocity in RPM.
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3.4.28 Current Frequency (CVI)

Command CVI

Modes Stand by, Programming, Running

Selection 1,2,3,4,7,8

Description With thiscommand it is possible to determine the frequency of asignal at digital inputs

INL, IN2, IN3, IN4, IN7 and IN8. When the command is executed, a high to low transi-
tion on the input is awaited, whereafter atimer is started which measures the following
period time.

CVI is calculated according to the following formula:

Max. waiting
_ period

<«— Start of measurement
cvix= X1
921600x t < >
TT0128GB Measurement period (t)

Using CB28 it is possible to select whether measurement should take place on fast fre-
guencies, CB28=1, or on slow frequencies, CB28=0. Note that timer 1 (CN1) isused for
measurement of time if CB28=0. (See CB28 CVIx Frequency range, page 116.)

Note: CVI 7 and CV1 8 does not work in encoder mode. (PIF=2 or CTM2=10)

CB28 | Frequency Range Formula Default
0 1Hz to 7kHz CVIx = RX11 CVIx = 921600 _ 1
1 14Hz to 60kHz 921600 x t 921600 x t t
CVI expressed in Hz

TT0149GB

RX11 isset to 921600 in order to get CV1 to be expressed in pulses/sec. RX11 can be
changed if it is desired to have CVI expressed in another unit.

Unit PR | RX11

Pulses/sec | - 921600

Rev./min. | 2000 | 27648

Rev/sec. 500 | 1843

Units in Rev./min. Units in Rev./sec.
RX11= 921600 x 60 RX11= 921600
PR PR

TT0150GB
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CVlisbest suited for measurement of frequenciesbel ow 50kHz. M easurement abovethis
frequency will cause measurement errors. The measurement period will have atolerance
of +8ms. Notethat asthe frequency ismeasured for one period only, the value shown will
differ much if the frequency differs much from one period to the next. Thisis, for in-
stance, the case if an encoder signal from a servo motor is measured.
If the frequency istoo low, an error bit 41 will be set. CV1 isthen set to the VS value +1.

Example RX11 = 921600 ; CVI CONTAINS VELOCI TY I N PULSES/ SEC.
:START CvI7 ; SHOW VELOCI TY ON | N7

J: START ; REPEAT

3.4.29 Delay (D).

Command D

Range 1 - 32000 (0.01 - 320 sec)

Modes Stand by, Programming, Running

Description The Delay command pauses program execution. The command character must be fol-
lowed by a parameter value between 1 and 32,000 which specifiesthe Delay durationin
1/100 second.

Example D=27 - resultsin adelay of 0.27 seconds.

3.4.30 Global Execute (E)

Command E

Modes Standby, Programming, Running

Description The motor runs to the absolute position given by the SPT register. The E command is al-
ways received by the Indexer independent of the address. This enables many motors to
be started precisely at the sametime. This makesit possible to make linear interpolation
between many axes with a high degree of precision.
See also Set new global absolute position (SPT),_page 103.
The Indexer will respond to the E command regardless of whether addressing or check-
sumis used.

3.4.31 Else (ELSE).

Command ELSE

Modes Programming, Running

Description See Control of program flow (IF), page 74, and IF statement, page 42.
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3.4.32 Error bit (ERR)

Command ERR

Modes Stand by, Programming, Running

Selection 0-47

Description The ERR (0-47) command can be used to test if an error bit has been set in the program.
For example, atest can be made to determine whether there is an alarm from the servo
driver (Flag ERR46). If thisis the case, the program will stop.
The ERR command can also be used to change the Flag value by writing to the ERR reg-
ister. Writing for instance ERR46=1, will cause bit 14 in error register ES2 to be set to 1.
Thus a possible error routine can be tested for proper functioning without the error actu-
aly being present. When an ERR command is activated, it is possible to use it asan in-
terrupt function by use of the INT 100-147 command. See the INT command.

3.4.33 Read-out of Error Status (ES)

Command ES

Modes Stand by, Programming, Running

Selection 0,1,and2

Description During operation of a system, various error conditions can arise. Some errors can be at-

tributed to communication and set-up (error status register 0) and others attributed to
hardware and motor control errors. The error status can be read using the ES (Error Sta-
tus) command. The command invokes the Indexer to transmit a series of zeroes (0) and
ones(1). A quick overview of error messagesisthus obtained and can also be interpreted
by other software programs. The separate EST command can be used to give an overview
of text responses.

There are three error status registers.

ESO: Genera errorscaused by communication (RS232/RS485) or commands that have
bad syntax.

ESL1: Thisregister contains errors that have occurred while motor was running.

ES2: Thisregister contains errors that have been discovered under program execution.
Bit 11-15 are critical errorsthat always are directly transmitted at the RS232/
RS485 interface.

Register ESO provides information about RS232/RS485 communication and set-up er-

rors. Thisregister accumulates and stores all errors that have occurred since the register

was last read. When the register is read, the information is automatically erased.
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Error status bits, Register ESO
Error Error

Bit no. |no. Explanation Flag

0 EO No error ERRO

1 El Error ERR1

2 E2 Out of range ERR2
32 E3 Number of parameters is wrong ERR3

4 E4 Instruction does not exist ERR4

5 E5 It is not an instruction ERR5

6 E6 Parameter error or out of range ERR6

7 E7 Register number error or out of range ERR7

8 E8 Data cannot be saved in EEPROM ERR8

9 E9 Checksum error ERR9
10 E10 Parameter will be truncated ERR10
11 El1 Limit switch activated ERR11
12 E12 Limit switch active. Motor run command ignored ERR12
13 E13 Reserved ERR13
14 El4 Odd parity error in RS232 receive ERR14
15 E15 Reserved ERR15

Error status bits, Register ES1

Error Error

Bit no. | no. Explanation Flag

0 E16 Command not allowed in standby mode ERR16
1 E17 Memory full, (EEPROM) ERR17
2 E18 Command not allowed. Program is running ERR18
3 E19 Command not allowed in programming mode ERR19
4 E20 Command not allowed. Motor is running ERR20
5 E21 No program in RAM ERR21
6 E22 Command ignored. Communication error on JVL BUS ERR22
7 E23 Command ignored. Timeout error on JVL BUS ERR23
8 E24 Command ignored. Unknown register/flag on JVL BUS ERR24
9 E25 Command ignored. A and B connected wrong on JVL BUS | ERR25
10 E26 AC lower than 1. AC value changed to 1 ERR26
11 E27 AC higher than 1250000. AC value changed to 1250000 ERR27
12 E28 Internal AC=0. PIC value =1 ERR28
13 E29 AOUT parameter out of resolution range ERR29
14 E30 Warning. Wrong supply voltage ERR30
15 E31 Reserved ERR31

70 JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B




3.4 Command Description
Error status bits, Register ES2
Error
Bit no. |Eno. Explanation Flag
0 E32 VM specified lower than VS. VM value changed to VS ERR32
1 E33 Error in CTM command parameter ERR33
2 E34 Too many GOSUB, max 32 ERR34
3 E35 Program end ERR35
4 E36 Too many ELSE after IF (ELSE) ERR36
5 E37 Too many interrupts (INT) ERR37
6 E38 Return without jump. (RET,RETI) ERR38
7 E39 Warning!. Motor drive running ERR39
8 E40 Address not allowed. Max. 255 ERR40
9 E41 Timeout on IN7/IN8. CVI command ERR41
10 E42 Motorprocessor fault ERR42
11 E43 01-08 Output error ERR43
12 E44 RAM/EEPROM memaory error ERR44
13 E45 Fatal case error. Contact JVL!! ERR45
14 E46 Error !. Alarm signal from motor drive ERR46
15 E47 Unknown error ERR47
Theerror indicationis cleared after reading the error status. For critical (vital) errors, mo-
tor operation is interrupted and the error information remains in the register. The user
must then either switch the system off and on again to reset the error status, or use the
RESET command.
Note: Control bit CB8 will be 1 if there is one or more errors in the three error registers.
(See aso Control Flags, page 110, and Error Messages, page 123.)
Usage ESO Show error status register 0.
Example Sent to Indexer ESO

Received from Indexer ES0=0000000001000101

Note: bit O isthe right-most bit.
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3.4.34 Error Status Text (EST)

Command EST

Modes Stand by, Running

Description The EST command has exactly the same function as the ES command described above
with the exception that the error status is reported as plain text for all three status regis-
ters. The EST command producesalist in English of the error status. If thereareno errors,
the error response is EO: No errors. A list of the error messagesis given in Error Mes-
sages, page 123.

Usage EST Read out error status register O, 1, 2 astext.

Example Send to indexer EST
Received fromindexer EO: No errors

E2: Qut of range
E46: Error!. Alarmsignal fromnotor driver

3.4.35 Error Status Text (ESTG)

Command ESTG

Modes Standby, Running

Description The ESTG command can be used to print out last 15 errors which have occurred. The er-
rors are stored in the permanent memory (EEPROM) and earlier errors are therefore
stored even if the Indexer has been switched off. All errors above Error 7 will be stored.
The command istypically used for exampleif amachine has periodical errors. It isthen
possible to determine which errors have occurred earlier. All the errors messages can be
deleted using the CB22=1 command (see CB22 Diverse flag, page 114).

3.4.36 Exit Programming Mode (EXIT)

Command EXIT or PX

Modes Programming

Description TheEXIT or PX command isused to exit Programming M ode and set the Indexer to Stand
by Mode. A program can then be executed or a new program keyed in.
If VL’sMotoWare softwareis used for programming the Indexer, this command should
not be included in the program as MotoWare sends it automatically.
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3.4.37 Start Program execution (GO)

Command GO

Modes Stand by

Description  Starts Program execution. The GO command can also be used to complete a program-
ming sequence. The command can be used when the Indexer isin Stand by Mode.
After the program has been started, the only way to stop it isby sending theH (Halt), SH
(Soft Halt) or STOP command.

3.4.38 Halt of Motor and Program (H,K)

Command H,K

Modes Stand by, Program, Running

Description This command is used to stop the motor at once, regardless of velocity, deceleration etc.
The Halt command hasthe highest priority sinceit stops program execution regardl ess of
motor movement. The Halt command is effective immediately, i.e. as soon as the com-
mand is issued the Indexer is set to Standby Mode. To begin program execution once
more, anew Execute command must be used. The program will start from the beginning.
It is often necessary to usethe SZ (Home) command before starting a new execution of a
program since the motor position will be arbitrary owing to the instantaneous stop result-
ing from the Halt command.
To stop the motor without stopping the program execution, the STOP command can be
used. (See Sop motor (STOP), page 106, and Smooth Halt of Motor (SH), page 102).
Note also that the halt command will disable the high speed start input (CB20=0) perma-
nently in the same manner asRESET or D (set default). See also CB20 High speed start
trigger at IN1, page 114.

Usage H Halt motor (and disable high speed start)

Command Command
given in given in
Standby Program
mode Running
Halt Halt
Motor
Program Stopped Stopped

TT0130GB
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3.4.39

Command

Modes

Description

Control of program flow (IF)

IF
Programming, Run

The IF command is used for comparison of 2 numeric values. These values may be the
contents of registers such as R1, IN1, VM etc., or simply integer values such as 10500,
420, etc. All registers described in Arithmetic expressions, page 40, can be used in IF ex-
pressions. The comparison operator may be one of the following >, <, <>, =.

Itisalso possibleto useal theinput designations, IN1 - IN8, NL, PL, HM, Al1 and Al2
directly in the expressions.

If the condition specified by the IF expression isfulfilled, the next line of the program is
executed. If the condition isnot fulfilled, the next lineis omitted and execution continues
fromthere. The EL SE command can be combined with the |F expression to provide more
flexible possibilities.

Example 1:

:START IFR10<9800 ; If the content of register R10 isless than
OouT1=1 ; 9800, activate output 1.
JPROG2 ; Jump to label PROG2.

Example 2:
IFIN2=1 ; If Input2 is active.
JSTART ; Jump to label START.
SP=100 ; Set position to 100.
:START SP=AP+50 ; Increase position by 50.
I F AP=4000 ; If position has reached 4000 ...
SP=100 ; ...Move to absolute position 100.
EL SE : Else...
SR=100 ; ...Move 100 pulses (relative) clockwise.
WAIT RS=0
JSTART ; Jump to label START, where the position isincreased.

The above program moves the motor 100 pulses and increases the motor position 50 puls-
esfor each cycleuntil position 4000 isreached. Then the motor ismoved back to position
100 and the cycleis repested.
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3.4.40 Read Status of Inputs (IN)
Command IN
Modes Stand by, Programming, Running
Description The Indexer has 8 inputs. The status of these inputs can be read using the IN command
asasinglebit IN1 to IN8 or as an 8-bit value with avalue from 0-255 (IN).
Usage IN Read inputs.
Example Sent to Indexer | N#
Received from Indexer I N=#00010100
Note that IN8 is the |eft-most digit (MSB)
Sent to Indexer I N
Received from Indexer I N=20
Sent to Indexer I N3
Received from Indexer I N3=1
IN can also be used in aprogram
Example If IN=1
ouT=1
I f | N=#00001100
ouTg=1
I f 1 N=#xxx101x ; Where x is immterial
SR=10000
It isaso possible to read other inputs than IN1 to IN8. For example, the anal ogue input
can beread asadigital value directly.
IN9 [ IN1O | IN11 | IN12 | IN13 | IN14 IN15 IN16
NL | PL HM All Al2 (SOK) OE Reserved
Reserved | Output
Error LED
3.4.41 Read data from external module (INPUT) - Only SMI31 and SMC35B
Command INPUT
Modes Stand by, Programming, Running
Description ThelINPUT command isused to read-in datafrom external modul es connected to the VL

bus R85 interface. It can be used to read-in data from modules such a Keyboard, Dis-
play, thumbwheel, BCD data from PLC equipment, printer, extrainputs, digital-to-ana-
logue modules, etc. All of the above-mentioned external modules are intelligent and will
therefore contain registers whose contents can be read into the Indexer's registers using
the INPUT command. The size and number of registersin external modules may vary,
but each module has at least 1 register. Remember that all modules should havetheir own
unique address.
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Format

Example

3.4.42

Command

Modes

Description

Format

Example

Rx = Input n1.n2

nl Specifiesthe address of the external module from which input is required. The ad-
dress parameter must be specified as avalue between 0 and 31. The RS485 interface
enables up to 32 modul es to be connected to the interface. The address of each mod-
ule must be set via DIP switches on the individual module.

n2 Specifiesthe register in the external module from which input is to be read. n2 must
be specified in the range 0-255.

A JVL Input/Output Module |OM 11 that has 16 inputs and 8 outputsis used. The Module
addressis5. All 16 inputs are to be read and tested to determineif thevalueis 255. If this
isthe case, the module Counter isread and the program continues. In the instruction man-
ual for the lOM11 module, the Counter register is specified as register 2 and the register
for al 16 inputsis 3.
: READI NP R10=I NPUT5. 2 ; READ ALL 16 | NPUTS AND TRANSFER
; CONTENTS TO R10
| F R1L0=255 ;1 F I NPUTS NOT EQUAL TO 255 READ AGAI N
J: READ_COUNT
J: READI NP ; ELSE READ COUNTER VALUE AND CONTI NUE
; PROGRAM
: READ_COUNT R30=| NPUT5. 3 ; READ COUNTER AND TRANSFER TO R30
R[ R1] =R30 ; TRANSFER COUNTER VALUE TO AN ARRAY
; REG STER USI NG R1 AS ARRAY PO NTER

Read flag from external module (I) - Only SMI31 and SMC35B

I
Stand by, Programming, Running

Thel command is used to read-in data flags from external modul es connected to the VL
bus RS485 interface. It can be used to read-in data from modules such a Keyboard, Dis-
play, thumbwheel, BCD datafrom PLC equipment, printer, extrainputs, digital-to-ana-

logue modules, etc. All of the above-mentioned external modules are intelligent and will
therefore contain flags whose contents can be read into the Indexer'sregisters using the

command. The size and number of flagsin external modules may vary, but each module
has at least 1 flag. Remember that all modules should have their own unique address.

Rx=1nl.n2

nl Specifiesthe address of the external module from which input is required. The ad-
dress parameter must be specified as avalue between 0 and 31. The RS485 interface
enables up to 32 modules to be connected to the interface. The address of each mod-
ule must be set via DIP switches on the individual module.

n2 Specifiesthe flag in the external module from which input is to be read. n2 must be
specified in the range 0-255.

A JVL Input/Output Module IOM 11 is used and has address 2.

: START IF 12.3=1
J: RUN+

I NPUT3 ON | OML1
H GH JUWP TO RUN+
IF 12.4=1 I NPUT4 ON | OML1
J: RUN- H GH JUMWP TO RUN-
» RUN+ SR=100 ; RUN MOTOR 100 PULSES
WAI T RS=0 WAL T UNTIL MOTCR STOPPED

I F
1S
I F
1S
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: RUN-

J: START ; JUMP BACK TO START

SR=0- 100 ; RUN MOTOR - 100 PULSES
WAI T RS=0 ; WAL T UNTIL MOTCR STOPPED
J: START ; JUMP BACK TO START

3.4.43 Interrupt (INT)

Command INT

Modes Stand by, Programming, Running

Description The Indexer can monitor different inputs while the program is being executed.
When a specified input condition isfulfilled, the Indexer finishes the command line that
isunder execution. Program execution isthen continued from the program line wherethe
corresponding INT command is inserted.

The following interrupts are available
Command | Description Trigger condition
Transition from logic 1 to 0. (CB12=0). Default
INT1 Input 1 (11) Logic 0. (CB12=1).
Transition from logic 1 to 0. (CB13=0). Default
INT2 Input 2 (12) Logic 0. (CB13=1).
Transition from logic 1 to 0. (CB14=0).
INT3 Input 3 (13) Transition from logic 0 to 1. (CB14=1). Default
INT7 Counter 1 (CN1) | Overflow in counter 1 from 65535 to 65536
INT8 Counter 2 (CN2) Overflow in counter 2 from 65535 to 65536
Transition from 0 to 1. CB25=0. Default.
INT9 Input NL Transition from 1 to 0. CB25=1.
Transition from 0 to 1. CB26=0. Default
INT10 Input PL Transition from 1 to 0. CB26=1.
INT100-147 | ERR1-47 Error E1to E47

Example An application iswritten so that user output O8 will be activated for 100 msif input 1is
activated. The program is as follows:

: START SR=100000 ;
WAIT RS=0 ;

D=10

J: START ;

I NT1

QuT8
D=10
QuT8
RETI

=1

=0

RUN THE MOTOR 100, 000 PULSES

WAI T HERE UNTIL THE MOTCOR HAS STOPPED
DELAY 100ns

JUW TO THE PROGRAM START

THI' S | NTERRUPT RUTINE IS EXECUTED | F I NPUT 1
I' S ACTI VATED (I 1=1)

SET QUTPUT 8 TO LOG C 1

DELAY 100ns

SET QUTPUT 8 TO LOG C O

RETURN FROM | NTERRUPT RUTI NE.

CONTI NUE THE MAI N PROGRAM

Several inputs can be monitored at the same time.

If an interrupt is being executed while another interrupt occurs, the first interrupt will be
finished before the new interrupt routine is executed.

The interrupt routines can be inserted at any point in the program. If an interrupt routine
is executed in a program without any interrupt having occurred, program execution is
halted and an error message will occur when the RETI is executed.
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3.4.44 Jump Command (J)

Command J

Range 0 - 2000

Modes Programming, Run

Description TheJ command is used to make an unconditional jump to a specified line number in the
program.
The program line number can be specified in the range 0-2000. If MotoWare is used, a
label can be inserted instead. See also Jumping to program lines and the use of labels,
page 44.
Example:
0 auri=1 ; Activate output 1
1 SR=100 ; Run notor 100 pul ses forward
2 QUT1=0 ; Deactivate output 1
3 WAIT RS=0 ;Wait until motor is finished
4 J0 ;Goto line O

3.4.45 Jump-Sub command (JS)

Command JS

Range 0 - 2000

Modes Programming, Run

Description In contrast to the J command which jumps to a specified program line number, the JS
command makes a jump to a program sub-routine.
When aJScommand is executed, the Indexer first stores the number of the next line after
the JS command and then goes to the line number specified by the JS command. When
the RET (Return) command is encountered in the sub-routine, the program returnsto the
main program at the line immediately after the JS command and continues from there.
The JS command can be used up to 32 times corresponding to 32 nested sub-routines.
Note that a sub- routine in the program always must be placed after the corresponding JS
command. See aso Call of sub-routine, page 44.

Example:

JS: SetQut 1

» Set Qut 10UT1=1; 1ACTI VATE QUTPUT 1
D=10 ;WAIT 100M5

QUT1=0 ; DEACTI VATE QUTPUT1

RET ; RETURN TO MAI N PROGRAM
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3.4.46 Verify line number (LINE)

Command LINE

Modes Stand by, Programming, Running

Description The LINE command returns the line number of the program in the controller (not in the
document). If the command isused in standby mode, it will return the line number for the
last command executed.

Usage LINE Show line number

3.4.47 Macro functions (MAKRO)

Command MAKRO

Modes Standby, Programming, Running

Range 1-xx

Description In cases where the Indexer is used for very special applications, the macro functions can
be used. Macro functions are made upon customer request.
Please contact VL Industri Elektronik regarding this feature.

Usage MAKRO =x Start macro function x.
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3.4.48 Memory Checksum (MCHS)

Command MCHS

Modes Stand by, Programming, Running
Range 0-2.147.483.648

Selection 0-4

Description

Register | Memory Description

All bytes received on the RS232 interface are added in this check-

sum register. This makes it possible to check if the Indexer has re-

Received ceived the data correctly.

MCHSO on RS232 The checksum register is only reset under power up or after the
command Program (start programming) has been received. The

MCHSO register can be set to 0 by sending the command

MCHSO0=0 or simply by reading the MCHSO register.

Temporary Here the checksum of the program which is in the temporary mem-
MCHS1 memory ory (RAM) is shown. It is only the checksum of the program itself
RAM which is calculated.

Calculates the checksum of the entire EEPROM, independent of
the size of the program. This number will be an expression for the
Permanent content of the program, which is in EEPROM. This register can for
MCHS2 memory instance be used in the beginning of a program to check if the con-
EEPROM tent of the EEPROM is ok or contains errors. Special parameters
such as address, checksum, Baud rate etc. are part of the check-
sum calculation.

Program
MCHS3 memory
EPROM

Calculates the checksum for the program memory (EPROM)

MCHS4 Total RAM The checksum is calculated for the entire RAM (32Kbyte)

Note:

The checksum is calculated by adding all bytesin a 32 bit number.

Calculations of the checksum can take up to 15 sec. During this period it is not possible
to communicate with the Indexer.

3.4.49 Show used memory (MEM)

Command MEM

Modes Standby, Programming, Running
Range 0-100%

Description  Use this command to verify how much memory has been used.
When the MEM command is used, the Indexer will return a number indicating the used
memory in bytes and the percentage free memory.

Example Sent to Indexer VEM
Received from Indexer  MEME292 byte used. 95% free.
Thisindicates that 292 bytes of the memory is used and 95% is still free.
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3.4.50 Recall Program (MR1)
Command MR1
Modes Stand by
Range 0-3
Description An Indexer program can be permanently stored in non-volatile EEPROM memory, i.e.
without the need for current to retain the data. The Memory Recall command MR1isused
to recall datafrom the EEPROM memory and set-up the Indexer and system using these
values. It isalso possibleto recall the program automatically at power up. Note that each
time the MR1 command is used to |oad a program from permanent memory into working
memory, any instructions in the Indexer’ s working memory will be erased.
Usage MR1=x Restore status:
0 = Do not recall program at power up.
1 = Recall program and execute at power up.
2 = Recall program now, but not at power up.
3 = Recall program now and at power up. After power up the program is executed.
4 = Recall program now and send it in aspecia format via RS232 to PC (Moto-
Ware). MotoWare will then receive the program and save it on disk if required.
The program can also be transferred to another unit using the special CB41
and PROGRAM command (from version 1.7)
MR1  Show restore status.
3.4.51 Recall Registers (MR2)
Command MR2
Modes Stand by, Programming, Running
Description The user registers RO - R220 can be permanently stored in non-volatile EEPROM mem-
ory, i.e. without the need for current to retain the data. The Memory Recall Register com-
mand MR2 is used to recall al 220 registers from the EEPROM memory.
Usage MR2  Recall al user registers RO to R220.
3.4.52 Save Program and user registers (MS)
Command MS
Modes Stand by
Description  Saves program and user registers. Performs the same operation asif MS1 and MS2 were
used simultaneously
3.4.53 Save Program (MS1)
Command MS1
Modes Stand by
Description An Indexer program can be permanently stored in non-volatile EEPROM memory, i.e.
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Command Description

Usage

without the need for current to retain the data. The Memory Save program MS1 command
is used to store the Indexer program in the permanent memory. Only one program can be
stored in permanent memory at atime. If the MR1 register is set to 1, the program stored
in permanent memory is automatically recalled and executed when the Indexer is
switched on. Note: Storage should not be made more than 100 000 times to the EEP-
ROM. See also: Save user registers (M), page 83.

MS1  Saveprogram in EEPROM
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3.4.54 Save user registers (MS2)

Command MS2

Modes Stand by, Programming, Running

Description The user registers RO to R220 can be permanently stored in non-volatile EEPROM mem-
ory, i.e. without the need for current to retain the data. The Memory Save register M2
command is used to store the registers in the permanent memory. The predefined regis-
ters, for example VM, cannot be saved in permanent memory,

Usage MS2  Saveall registers RO to R220 in EEPROM
Note: The MS2 command must not be used in a program in such away that aregister is
repeatedly being stored. Writing more than 100 000 times to the EEPROM must be
avoided.

3.4.55 Negative Limit Switch (NLS)

Command NLS

Modes Stand by, Programming, Running

Range 1=enabled or 2=disabled

Default 2 (disabled)

Description The PL and NL Inputs function as end-of-travel limits. If the motor is moving in anega
tive direction and NL is activated, the motor is stopped at once. The PL Input is the pos-
itive end-of-travel input. The NL input can be set to active high (NLS=1 and CB25=1),
to active low (NLS=1 and CB25=0), or be disabled (NLS=2).
For connection of the end-of-travel inputs, see End-of-travel Limit Inputs, page 16.
Please note following limitation when using the limit switch (NLS=1)
If NLS=1, itisnot possible to use the NL input as a stop input in connection with the
NSTOP command. Neither isit possible to use the input as an interrupt input. If one of
these 2 modes is chosen, the limit function will have the highest priority.
If the limit input is activated when a motor run command is about to be executed, the
command will be ignored and a bit will be set in the error status register.
Contral bit 4 (CB4) will go highwhen thelimit input isactivated. Thebit will first go low
when a new motor run command is executed without the limit activated.
If the user wants to make a controlled limit with proper acceleration, it should be done
with CB5=1 or with an interrupt program and the INT command. See Interrupt (INT),
page 77.

Usage NLS=x Set Negative Limit Switch to level 1 = high or 2 = disabled.

NLS Show Negative Limit Switch level.

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B 83



3.4 Command Description
Desired function Command
Limit switch Transition from logic 1 to logic 0 stops motor NLS=1, CB25=1
Limit switch Transition from logic 0 to logic 1, stops motor NLS=1, CB25=0
Normal input | Use NL as normal input NLS=2. Default
Normal input | Use NL as interrupt input to INT9 NLS=2, INT9
Normal input Use NL input as interrupt controlled NLS=2, NSTOP=9

smooth stop of motor

3.4.56 Interrupt controlled start (NSTART)

Command NSTART

Modes Programming, Running

Range 0-15

Default 0 (disabled)

Description This command must be used if timing is very critical for a certain motor start sequence.

The NSTART command enables an interrupt feature that will detect a start signal at the
same moment it occurs. All the inputs can be used, including the analogue inputsand lim-
it inputs. The advantage of using this command instead of the WAIT command is the fast
response time. In addition, precise repetition timing is obtained with this command.
The typical response time for this command is 500 to 650 ps. The WAIT command re-
quires 0-5 ms. To obtain high noise immunity, the NSTART command always measures
16 timesat theinput signal before astart isrealized. Using the CB18 flag it ispossible to
select between 4 trigger conditions. See CB18 NSTART Trigger level flag, page 113. If
ultra high-speed Start/stop is required, see CB20 High speed start trigger at IN1, page
114, and CB21 High speed stop trigger at IN2, page 114.

The following inputs can be used:

The following start conditions are available

Input Command Trigger level
Disabled NSTART=0 (default)

11 (Input 1) NSTART =1

12 (Input 2) NSTART =2

13 (Input 3) NSTART =3

14 (Input 4) NSTART =4

15 (Input 5) NSTART =5 See CB18

16 (Input 6) NSTART =6 CB18=0 logic 0 tol
17 (Input 7) NSTART =7 CB18=1 logicl

18 (Input 8) NSTART =8 CB18=2 logic 0

NL (Negative limit) NSTART =9 CB18=3 logic1to 0
PL (Positive limit) NSTART =10

HM (Home input) NSTART =11

All (Analogue input) NSTART =12

Al2 (Analogue input) NSTART =13

SOK NSTART =14

OE (Output error) NSTART =15
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Usage NSTART=1 Setinput 1 as start input.
NSTART Show the actual start input condition.
Example R1=10000 ; Regi ster 1 equal to 10000
NSTART=6 ;Set input 6 as start input
: LOOP SR=R1 ; The programwi |l stop here until the
start input is activated
WAIT RS=0 ; Wit until notor has stopped
R1=0- R1 ; Registerl = -Registerl
J: LOOP ; Junp to | oop
The program will always stop at the loop line because of the SR statement, and will only
continue if input IN6 is activated, i.e. goes from inactive to active.
3.4.57 Interrupt controlled stop (NSTOP)
Command NSTOP
Modes Programming, Running
Range 0-10
Default 0 (disabled)
Description This command must be used if the timing is very critical for a certain motor stop se-

guence. The NSTOP command enables an interrupt feature that will detect a stop signal
at the same moment it occurs.

The command makes it possible to stop the motor as afunction of an input condition.
Note that only Input 1 - 3 and NL and PL can be used in a stop condition.

The advantage of using this command instead of the WAIT or the IF command isthe fast
response time. In addition, precise repetition timing is obtained with the NSTOP com-
mand.

Thetypical response time for thiscommand is 500 to 650 pus. The WAIT or IF command
requires 0-5 msIf ultra high-speed Start/stop is required, see CB20 High speed start trig-
ger at IN1, page 114, and CB21 High speed stop trigger at IN2, page 114.

The following stop conditions are available

Input Command | Trigger condition

disabled NSTOP=0 none

Transition from logic 1 to 0. (CB12=0). Default

Input 1 (11) NSTOP =1 Logic 0. (CB12=1).

_ Logic 0. (CB13=1).
Input 2 (12) NSTOP =2 Transition from logic 1 to 0. (CB13=0). Default
Input 3 (13) NSTOP = 3 Transition from logic 0 to 1. (CB14=1). Default

Transition from logic 1 to 0. (CB14=0).

Counter 1 (CN1) NSTOP =7 Overflow in counter 1 from 65535 to 65536

Counter 2 (CN2) NSTOP =8 Overflow in counter 2 from 65535 to 65536

Transition from logic 0 to 1. CB25=0. Default

Input NL NSTOP =9 Transition from logic 1 to 0. CB25 =1.

Transition from logic 0 to 1. CB26=0. Default

Input PL NSTOP =10 Transition from logic 1 to 0. CB26=1.
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Usage NSTOP=1 Set input 1 as stop input.
NSTOP Show the actual stop input condition.
Example 1 VM=1000 ; SET VELOCI TY TO 1000 RPM
NSTART=5 ; SET INPUT 5 AS START | NPUT
NSTOP=2 ; SET INPUT 2 AS STOP | NPUT
: START SR=10000 ; MOVE MAX 10000 PULSES WHEN | NPUT 5 | S ACTI VATED
;7 WHEN I NPUT 2 IS ACTIVED THE MOTOR | S STOPPED
WAIT RS=0; VWAI'T UNTIL MOTOR HAS FI Nl SHED RUNNI NG
auT1=1 ; ACTI VATE QUTPUT 1
QUT1=0 ; DEACTI VATE QUTPUT 1
J: START
Example 2 NSTOP=1 ; SET INPUT 1 AS STOP | NPUT

SR=1000 ; THE MOTOR W LL START | MVEDI ATLY AND DECELERATE

QuT1=1

; TO STOP WHEN THE STOP | NPUT | S ACTI VATED
; NEXT COMVAND | S EXECUTED (SET QUTPUT 1 = 1)

3.4.58 Read/Set Status of Outputs O1 - O8 (OUT)

Command OUT

Modes Stand by, Programming, Run

Description The Indexer has 8 outputs. The status of these outputs can be read or set using the follow-
ing OUT commands. When the status of the Outputs O1 - O8 isread, information isaso
given about the status of the 8 control LEDs.

Bit no. |Output |Special function
0 O1
1 02
2 03
3 04
4 05 Error output if there is an error in ESO, ES1 or ES2. See command CB7
5 06 This output is active if the position is within the interval given in RX1 and RX2
6 o7
7 08 If CB17 is activated, then output 8 is active parallel with the Run LED
Usage ouT Read status of outputs
OUTn Read status of output n (n=1to 8)
OUT n=x Set output nto x (O or 1)

OUT# =xxxxxxxx Set all outputsto x, wherex is0O or 1. (To be used in Standby mode only)

OUT =x

Set all 8 outputs to decimal value x (x= 0-255)
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Examples  Sent to Indexer Qut #=1010 Sets outputs to 00001010
Received from Indexer Y All digitsto theleft of msbwill besetto 0
Sent to Indexer OUT# Read outputs

Received from Indexer OUT#=00001010 Note bit 0 isthe rightmost digit (LSB)

Sent to Indexer ouT
Received from Indexer OUT=10

Sent to Indexer QuUT=255 Sets all outputsto 1
Received from Indexer Y

Sent to Indexer auT3=1 SetsO3to 1
Received from Indexer Y
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3.4.59 Pulse Input Format (PIF)

Command PIF

Modes Stand by, Programming, Running

Range 1=Normal or 2 = Encoder

Default 1 (normal)

Description  This command determines the input format of inputs 7 and 8.

If theformat is set to 1 (PIF = 1) inputs 7 and 8 function as normal inputs. If the format
issetto 2 (PIF =2) inputs 7 and 8 are dedicated as encoder inputs. See also Counter mode
(CTM2), page 65

3.4.60 Positive Limit Switch (PLS)

Command PLS

Modes Stand by, Programming, Running

Range 1=enabled or 2=disabled

Default 2 (disabled)

Description The PL and NL Inputs function as end-of-travel limits. If the motor is moving in a posi-
tive direction and PL is activated, the motor is stopped at once. The NL Input is the neg-
ative end-of-travel input. The PL input can be set to active high (PLS=1 and CB26=1),
active low (PLS=1 and CB26=0), or disabled (PLS=2).
For connection of the end-of-travel inputs, see End-of-travel Limit Inputs, page 16.
Please note the following limitations when using the limit switch (PLS=1)
If PLS=1, it isnot possible to use the PL input as a stop input in connection with the
NSTOP command. Neither isit possible to use the input as an interrupt input. If one of
these 2 modes is chosen, the limit function will have the highest priority.
If thelimitinput isactivated when amotor run command is being executed, the command
will be ignored and a bit will be set in the error status register.
Control bit 4 (CB4) will go high when thelimit input isactivated. The bit will first go low
when anew motor run command is executed without the limit switch being activated.
If the user wantsto make a controlled limit with proper deceleration, this should be done
with CB5=1 or with an interrupt program and the INT command. See Interrupt (INT),
page 77.

Usage PLS=x Set Positive Limit Switch to level 1=high or 2=disabled.

PLS Show Positive Limit Switch level.

Desired function Command

Limit switch Transition from logic 1 to logic 0, stops motor PLS=1. CB26=1
Limit switch Transition from logic 0 to logic 1, stops motor PLS=1. CB26=0
Normal input Use PL as normal input PLS=2. Default
Normal input Use PL as interrupt input to INT10 PLS=2, INT10
Normal input lanswf)cih ;r;g;toafsmn;g?al interrupt controlled PLS=2. NSTOP=10
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3.4.61 Pulses per revolution (PR)

Command PR

Modes Stand by, Programming, Running

Range (50 - 20000) - see text

Description SM130 and SMC3L1: To achieve correct velocity of the motor, the number of encoder
pulses per revolution must be programmed. The value specified must be the resolution
specified for the encoder.
Note that many driversinternally multiply the number of encoder pulses by afactor 4, so
that, for example, an encoder/motor with aresolution of 500 pulses per revolution effec-
tively hasaresolution of 2000 pulses per revolution. If the motor isto rotate 1 revolution,
the positioning command must be based on the effective resolution of 2000 pul ses.
Note that in atypical step motor system, PR must be set to 200 for fullstep, and 400 for
halfstep operation. (See also Connection to Yaskawa servo drives, page 140). Default val -
ueis PR=8192.
SMC35: The following table shows the step resolutions that are available. The values
"per revolution" are based on a standard motor with 200 steps per revolution. If motors
different from 200 steps per revolution are used see RX 16

Mini steps/revolution
when 200 steps/rev. mo-
Type Mini steps/full step tor is used
SMC35x 1,2,4,8 200, 400, 800, 1600

Use of higher step resolution minimises mechanical resonances and thus provides opti-
mum motor torque throughout the entire range of velocity. Note that the motor’ s reso-
nances/torque are al so heavily determined by the supply voltage. At high supply voltages,
optimum torque is achieved at high rates of revolution.
It isnot recommended to change step resol ution when the motor isrunning, Default value
is8 ministeps/full step or PR=1600. Contact VL if adifferent step resolution isrequired.

Usage PR =x Set pulses per revolution
PR Show pulses per revolution.

3.4.62 Print to external module (PRINT) - Only SMI31 and SMC35B

Command PRINT

Modes Stand by, Programming, Running

Range Address 0-31, Register 0-65535, Value 0-65535 (or text)

Description The Print command is used to print out the contents of registersto external modules. At

present, print-out to 4 external modulesis possible: to a PC viathe RS232 interface and
to JVL DIS10, KDM10 and IOM11 Modules viathe JVL bus RS485 interface. Remem-
ber that all modules should have their own unique address.

Command Format : PRINTNn1.n2.n3
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nl Specifiesthe address of the module to be printed to (1-31). Address 255 isre-
served for a PC.
n2 Specifiesthe register or cursor position to be printed to in the external module.
n3 Specifies the register, numeric value or text string in the Indexer to be printed.
Examplel: PRINT1.0.R23
Printsthe contents of register R23 to the module whose interface addressis 1. Sincetrans-
mission viathe R$485 interface is balanced, it is possible to locate external modules up
to 500 metres from the Indexer.
Example2: PRI NT255.0." TEST"
Printsthe text "TEST" to a PC viathe RS232 interface. Address 255 is reserved as the
address for PCs. Note that the PRINT command can be used to print out register contents
at run-time. It is especially well-suited for debugging aprogram. If JVL'sMotoWare pro-
gram is used, once the Indexer program has been transferred, the online feature can be
used to display when a PRINT command is executed at run-time.
Example3: PRINT3.41."Key in Value: "
When aKeyboard-Display Module KDM 10 isincorporated in asystem, it is often desir-
able to display information to the user. The above example illustrates how text can be
written to the module's LCD display. In the example, the address of the moduleis 3. The
second parameter value is cursor position 41, which isthe first character on line 2 of the
display.
Example4: R1=5555 ; ASSI GN A VALUE OF 5555 TO REG STER R1
R30=333 ; ASSI GN A VALUE OF 333 TO REQ STER R30
PRI NT5. 41. RL ; PRINT THE CONTENTS OF REGQ STER Rl TO CURSOR
; POSI TION 41 OF A KDMLO MODULE W TH ADDRESS 5
PRI NT2. 0. R30 ; PRINT THE CONTENTS OF REG STER R30 TO THE DI SPLAY
; OF A DI S10 MODULE W TH ADDRESS 2
When external modules DIS10 or KDM10 are used in a system, it is often necessary to
print out the contents of register on the displays of the modules.
Asillustrated in the above example, thisis best accomplished using the PRINT command
to print the contents of aregister either to acursor position or directly to the LED display
of the DIS10 module. Note that the figure printed must be within the interval 0to 65.535.
3.4.63 Set the Indexer in programming mode (PROGRAM)
Command PROGRAM
Modes Stand by
Description The PROGRAM command setsthe Indexer to Programming Mode, i.e. so that the Indexer

is ready to receive programming instructions. Each time the program command is used,
the content of the Indexer’ s working memory are reset, erasing any existing instructions.
It isrecommended that the command RESET is used before the PROGRAM command. |f
the MotoWare software is used for programming, this command should not be included
in the program as MotoWare sends it automatically.
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3.4.64 User Register (R)

Reqgister R

Modes Standby, Programming

Selection 0-220

Range -2147483648 to +2147483647

Description  The Indexer includes 220 32-bit registers which can be used freely in a program. A reg-
ister can be assigned a value, be included in an equation, etc.

Usage Rx=v Set register x to thevalue v
Rx Show the value of register x

Examples R1=VM#+100
R67 ; show the val ue of register 67 on the RS232
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3.4.65 User Register (RB)
Register RB
Modes Standby, Programming
Selection 0-880
Range -127to +128
Description  The Indexer include 880 8-bit registers which can be used freely in a program. The reg-
isters can be assigned avalue, included in an equation, etc. The RB register usesthe same
memory space as the R register.
8bit 8bit 8bit 8bit
RO (32bit)| RB3 RB2 RB1 RBO
R1 (32bit)| RB7 RB6 RB5 RB4
T S~ ~—_ " ——~
TT0146GB
Example R1=65535 resultsin
RB4 and RB5 each has the value -127. RB6 and RB7 each has the value 0.
3.4.66 Reset Indexer (RESET)
Command RESET
Modes Stand by
Description If asystem overload occurs, the system must be reset before motor control is possible
again. The RESET command has the same effect as turning the Indexer off and then on
again. No communication with the Indexer until 2 sec. after the Reset command has been
sent is allowed.
Reset RESET Reset Indexer.
3.4.67 Return from subroutine (RET)
Command RET
Modes Programming, Running
Description If the JS (jump subroutine) command has been used, the program will jump to a sub-rou-
tine. When this routine is finished, the RET command must be executed so that program
execution can continue at the line just after the JS command.
See a'so the Jump-Sub command (JS) command, page 78.
Usage RET Return from subroutine.
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3.4.68 Return from interrupt (RETI)
Command RETI
Modes Programming, Running
Description If the INT command has been used, the program will jump to the INT routine when a
specified input is activated. When this routine is finished, the RETI command must be
executed so that program execution can continue at the line just after it was interrupted.
See also the Interrupt (INT) command, page 77.
Usage RETI Return from interrupt routine.
Example VM=1000 ; SET VELOCITY TO 1000 RPM
:START WAIT 18=1 ; WAIT HERE FOR START SI GNAL AT | NPUT 8
SR=100000 ; RUN A RELATI VE DI STANCE OF 100000 PULSES
WAIT RS=0 ; WAIT HERE UNTIL MOTOR HAS STOPPED
J: START ; JUMP TO START AND REPEAT PROGRAM
iNT2 ; THI'S I NTERRUPT ROUTI NE | S EXECUTED | F | NPUT 2
; 1S ACTI VATED
WAIT RS=0 ; WAIT HERE UNTIL MOTOR HAS STOPPED
VM=2000 ; SET SPEED TO 2000 RPM
RETI ; TERM NATE | NTERRUPT ROUTI NE AND CONTI NUE FROM
; THE PROGRAM LI NE WHERE THE | NTERRUPT
OCCURED
3.4.69 User Register (RI)
Reqgister RI
Modes Standby, Programming
Selection 0-440
Range -32768 to +32767
Description The Indexer include 440 16-bit registers which can be used freely in aprogram. The reg-
isters can be assigned avalue, beincluded in an equation, etc. The registers use the same
memory space as the R registers.
16bit | 16bit
RO (32bit)| RI1 RIO
R1 (32bit)| RI3 RI2
L~ T~
TT0147GB
Usage RIx=v Set register x to the valuev
RIx Show the value of register x
Example R1=65535 resultsin

RI2 has the value 65536 and RI3 has the value 0
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3.4.70 Report Motor Status (RS)
Command RS
Modes Stand by
Range 0-7
Description During operation, the system can report information about the status of the motor (sta-
tionary, running, etc.) using the RS command.
The command can be used to ensure that a new positioning command is not executed
while a motor movement isin progress.
Usage RS Motor Status:  O=stationary
1=accelerating
2=Running at max. speed
3=decelerating
4=Motor not in position. (COIN=1)
5=Fatal error in connected servo/step driver. (SALA=1)
6=Motor zero searching
7=Motor stationary but NL or PL active. See CB 38.
Example :START VM=1000 ; SET TOPSPEED TO 1000 RPM
WAIT RS=0 ; WAIT HERE UNTIL LAST PCSI TI ONI NG I S FI Nl SHED
SP=10000 ; RUN MOTOR TO PGSI TI ON 10000
J: START ; RETURN TO START
Notes If RS=4 or RS=5 occurswhile the motor isrunning, the Indexer will continueto generate
pulses asif nothing has happened. These pulses will belost as the driver returns an error
message. If the RS=4 or RS=5 error lasts repeatedly up to 500 times, the Indexer will give
an E39 or E46 error message respectively.
If RS=4 or RS=5 occurs before a motor command is executed, the Indexer will give an
E39 or E46 error message respectively. If RS=5 the program will also stop.
If the servo alarm is activated while the motor isrunning, pulse generation will ceasefirst
when an attempt to start the motor againismade. Thisisdueto thefact that RSisupdated
when RSisread or prior to executing a motor command. If it is required that RSis up-
dated once for each line, the CB35=8 command is used.
Example Execution of aspecial programis required when error conditions occur. The program be-

low can be used.

: START VM=1000 ; SET VELOCI TY TO 1000 RPM
SR=10000 ; RUN A RELATI VE DI STANCE OF 1000 pul ses
"VWAIT | F RS=4 ; | F SERVODRI VE NOT | N PGSI TI ON
J: ERR39 ;... JUMP TO ERROR ROUTI NE
| F RS=5 ;I F FATAL ERROR I N DRI VER
J: ERR47 ;... JUMP TO ERROR ROUTI NE
| F RS>=1 ; | F MOTOR ERROR OR RUNNI NG
JVWAIT ;...JUMP TO TRY AGAI N
D=200 ; NO ERROR. PROGRAM CONTI NUE HERE
J: START ; JUMP BACK TO START
: ERR39 PRI NT255. 1. " ERROR 4" ; Print ERROR4 on RS232
JVWAIT
: ERR47 PRI NT255. 1. " ERROR 5" ; Print ERRORS on RS232
JVWAIT
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3.4.71

Command

Modes

Notes:

Example

Report Motor/Program Status in text (RST)

RST

Stand by, Programming, Running

RS | Description RST Motor Status

0 Motor stopped Stationary

1 Motor accelerates Accelerating

2 Motor running at max. speed Running at max. speed

3 Motor decelerating Decelerating

4 Servo not in position. COIN=1 Motor not in position

5 Servo alarm. SALA=1 Fatal error in connected servo/step driver
6 SZ command execution Motor zero seek in progress

7 Limit inputs active Motor stationary but NL or PL active

RST Program mode | Explanation

Standby Program not running. Keyed-in commands will be executed

immediately
Programming The Indexer is in programming mode
Running The Indexer is executing a program

If RST isincluded in aprogram, aresponse will be returned on the RS232 interface when
commands are executed in the program

Sent to Indexer: RST
Received from Indexer: Mot or Status: Accelerating
Program Mbde: Runni ng

Velocity

A

SALA=1

— P
RS=1 RS=2 RS=3 RS=4 RS=0 RS=5

TT0172GB
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3.4.72

Command
Modes
Selection

Description

Special user registers RX

RX
Stand by, Programming, Running
1-16

RX1/RX2 High-speed interval output at O6.

For purposes where an external signal is reguired when the motor reaches a certain dis-
tance, these 2 registers can be used.

The RX1 register specifies when user output 6 (O6) is set high and RX2 specifies when
the output is set low. The function is only enabled when RX2 is higher than RX1.

The delay time from the internal position counter to the output is less than 100ps.

RX1/RX2 Status

RX1 = RX2 High speed output disabled - O6 used as normal output

RX1 > RX2 High speed output disabled - O6 used as normal output

RX1 < RX2 High speed output enabled - Active when RX1 < (APP) < RX2

Timing of user output 6 when used as position output

Time
A
Motor movement
» Speed
Logic level 06 Is deactivated after the
A | position (AP) has exeeded RX2
1 -
User output "O6"
0 » Time

| TT0136GB
06 Is activated after the position (AP)
has exeeded RX1

Notethat the specified positionsin RX1 and RX 2 refer to where the motor started and not

the AP register

Example 1
An application requires that user output 6 must be activated after 500 pulses and deacti-

vated after 1000 pulses. Therefore the following program is made:

: START AP=12345 ; SET POSI TI ONCOUNTER EQUAL TO 12345
; NOTE THAT THE POSI TI ONCOUNTER (AP) IS NOT
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; USED BY THE RX1/ RX2 FEATURE I T I S ONLY THE PULSE COUNT
; FROM THE PO NT WHERE THE MOTOR STARTS.
RX1=500 ; SET THE DI STANCE WHERE O6 MUST BE SET HI GH
RX2=1000 ; SET THE DI STANCE WHERE O6 MJUST BE SET LOW
SR=5000 ; LET THE MOTOR RUN 5000 PULSES
; NOW THE MOTOR W LL START RUNNI NG AND AFTER
; RUNNI NG 501 PULSES, O6 WLL BE SET H GH
; WHEN THE MOTOR HAS MOVED 1001 PULSES FROM THE
; START, 06 WLL BE SET LOW

RX3 Delay of High Speed Start

For purposes where the high speed start must be delayed until a certain distance is
achieved, the RX3 register can be used. RX3 can have values from 0 to 65535.

A 2-channel encoder must be connected to IN7 and INS8. If RX3 is set to avalue higher
than 0, the encoder pulseswill be connected to a counter that increments each time atran-
sition happens at IN7 or IN8.

When ahigh speed start is recognized at IN1 according to CB20, the counter is reset and
will start counting. When the counter reaches the value specified in RX3, the motor is
started and is running.

Note that RX3 can be changed at any time. A change of RX3 will not have any effect on
the counter.

Only astop will reset the counter to zero. A stop could be one of following conditions.
1. Motor reaches final position

2. Thehalt (H) command or the soft halt (SH) command is executed.

3. Thestop (STOP) command is executed.

Note that the RX 3 feature only can be used together with high speed start !

The start is delayed until number of pulses
at IN7+8 is equal to RX3

/N

I » Time

T— High speed startinput (IN1) is activated according to register CB20

The encoder counter is reset to zero at the same time.

Motor speed -
A

TT0155GB

RX4 IN1 high speed start digital filter

When IN1 is used as high speed start together with CB21, RX4 is used to specify ade-
bounce period. If RX4 =5, the input should be stable for 5x102ns = 510ns before the
motor is started.

RX5 IN2 high speed stop digital filter.

When IN2 is used as high speed stop together with CB22, RX5 is used to specify ade-
bounce period. If RX5=10, the input should be stable for 10x102nms = 1.02ms before the
motor is stopped.
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RX7, RX8, RX9, RX10 Monitoring of distancetravelled

Thisfeature can be used in situations where "High speed start and stop" is used and the
distance travelled by the motor isto be monitored. Typical applicationsinclude label dis-
pensing. See appendix for aflowchart and program example.
Note that Input 4 (IN4) is used as a secondary start input when the function is active.
The function monitors 2 parameters:
1 How far the motor runs before it sees the stop input (IN2).
Thisis determined by the sum of the pulsesin RX7 + RX8.
If this sum is exceeded, output 6 is activated for the duration in mS determined
by RX10.
2. How long the stop signal is active.
Thisduration is determined by the sum of the pulsesin RX8 + SR2 (SR2 = run-length
after stop signal.
If this sum is exceeded, output 7 is activated for the duration in mS determined
by RX10.

Register description:

RX7 Contains the nominal length of operation.
RX7 can be specified in the range 0 - 16000000.

RX8 Containsthe nominal length that the stop sensor must be active.
RX8 can be specified in the range 0 - 16000000.

RX9 Specifies whether the monitoring function will be active or not.
RX9=0 (default) Monitoring inactive. RX7, RX8 and RX10 have no effect.
RX9=1 Monitoring active.

RX10 Specifiesthe duration of the pulse when an error occurs on either output 6 or out-
output 7. The default duration is 1 msec.
The value assigned to RX10 is specified in steps of 0.1024 ms. For example, if a
duration of 10 msisrequired, RX10 isassigned avalue of 10/0.1024 = 98. RX10
can be specified in the interval 0 - 65000 (ca. 6.5 seconds)

Automatic adjustment of RX7 and RX8

If IN4 isactivated, the motor will start and measure the length of operation until the stop
sensor is activated the first time. Thisvalueis assigned to RX7. The motor will continue
to run and begin measurement of the length that the stop sensor is active. When the stop
$ensor is again passive, the measured value is assigned to RX8. See appendix for further
description, time history and program example.

RX11 Freguency multiplier in CVl command.
Used in CVI command as frequency multiplier. See CB28 flag in Current Frequency
(CVI), page 67.

RX12 Max. pulseg/rev. in turntable mode.
Used in turntable mode as max. humber of pulses per revolution. See CB30 flag in CB30
Modula Maode (Turntable mode), page 116.

RX13 Multicontrol (only applicable from versionl.8)

Using this mode it is possible to perform advanced multicontrol of up to 32 axesviaa
single program. The MotoWare program istransferred to the master SM131 and when ex-
ecuted, commands are sent via the RS485 interface to other VL slave controllers, e.g.
SMI13x, DMC10, AMCxx etc. The slave controller addressed is selected viathe RX13=x
command. Slave-controllers must be able to interpret VL language, e.g. SR=100, VM
and RS commands.
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Example 1

Example 2

Example 3:

In multicontrol mode, the master must always have address 0 and each slave must be as-
signed its own unique address in the range 1-31.

The master is set in multicontrol mode by specifying RX13 = address of the "slave”. In
thisway a selected number of registers and commands on the slave controller become ac-
cessible to the master controller, with the same names as on the slave controller. The var-
ious dlave controllers are selected by changing the slave address, e.g. RX13=4 to select
slave controller with address 4. In order to transfer registers from the slave and perform
calculations on the master controller, registers R1-R99 are reserved on the master. If a
register value isto be retrieved from aslave controller, it must be from aregister greater
than R99. Communication is carried out via the standard RS232 interface and it is there-
fore possible to monitor communication between the master and slave controllersvia
MotoWare's on-line window.

To use the master controllers own 8 user outputs and a motor, RX13 must be set to 0,
which isthe factory default setting. Any slave controller can be addressed by using the
corresponding address and RX13=1 to 31.

RX13=1 ; Sel ect slave with address 1 (Addr=1)
R1=R110 ; Transfer the value of R110 fromthe slave with
address 1 to nmaster register Rl

RX13=3 ; Sel ect slave with address 3 (Addr=3)

SR=R1 ; The value of master register RL is sent to
slave with address 3 and the sl ave runs | ength R1

QuUT=255 ; The value 255 is transferred fromthe master to
the 8 user outputs on the slave with address 3.
Al'l user outputs are set to "1" (255)

Anx-y-z tableis controlled using amaster SM130 with master address 0, and 2 servo con-
trollers with slave addresses 1 and 2 that are connected via the RS232 interface. Operat-
ing commands are sent to slaves 1 and 2 so that they operate simultaneously. When these
operations are compl ete, the master indexer runs.

RX13=1 ;Select axis 1. Address 1

VM=500 ; Send velocity value to axis 1

SR=1000 ;Send rel ative operation length to axis 1. The
not or operates immedi ately.

RX13=2 ; Sel ect axis 2. Address 2

VM=2000 ; Send velocity value to axis 2

SR=1000 ;Send relative operation length to axis 2

Wait RS=0 ;WAit until axis 2 operation is conpleted

RX13=1 ;Select axis 1. Address 1

Wait RS=0 ;WAit until axis 1 operation is conpleted

RX13=0 ; Sel ect master indexer. Address O

SR=- 1000 ; Move relative 1000 in reverse
Wait RS=0 ;Wait until master notor operation is conplete.

Care must be taken in transmitting data from a PC to a master or slave controller since
communication errors may arise. If a PC attempts to transmit to a master indexer and for
example RX13=1, the master will send the transmission to the slave (address 1) which
will reply to the master, which in turn will reply to the PC. Thisshould normally be avoid-
ed since thereisalot of communication on the RS232 and arisk of simultaneous trans-
mission and reception.

A new program can be transmitted to the master, since MotoWare stops a program with
repeated H (Halt) commands.

If during transmission of data, an error arises or unexpected commands are returned,
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re-transmission is attempted up to amaximum of 4 times. If incorrect dataisreceived by
al 4 attempts, error E22 isreported, the ERROR light islit constantly and program ex-
ecution stops. The error can be a parity error, no receipt of "Y" confirmation, or atime-
out error.
If the master controller triesto transmit to asave and the slave does not respond, the mas-
ter controller will timeout after approximately 1 sec. Error E23 is reported, the ERROR
lamp islit constantly and program execution stops.
Note that the following commands cannot be used when RX13isnot O (i.e. when in mul-
ticontrol mode): RX, Makro, CON, al JVL-bus commands, SPT, MS, etc.
Master Slave
(Address =0) (Address =1)
©
Gnd |~ 3\ Gnd | /)
So—s e —— — To other slaves
__Tx Y"S ' ® o8 Addresses 2, 3,4, 5, ...
AP U Connect as slave address 1
Rx ® o ®
RX14 Lower limit for position check. See CB40 Default valueis -2 147 483 648
RX15 Upper limit for position check. See CB40. Default value is +2 147 483 648
RX16 Selection of step/revolution on the motor. (SMC35 only)
Since al velocities and acceleration are specified in terms of r.p.m., it isimportant to
specify the step/revolution of the motor. Normally thisis 200 step/revolution, but 400 or
24 step/revolution for example are also very common. Specify RX 16 in accordance with
the following table.
PR=
RX16 Degrees/ Steps/rev. | Steps/rev. | Steps/rev. | Steps/rev.
Steps/rev step in 1/1 step | in % step in ¥ step in 1/8 step
24 15 24 48 96 192
48 7.5 48 96 192 384
100 3.6 100 200 400 800
200 1.8 200 400 800 1600
400 0.9 400 800 1600 3200
The default setting is RX16=200 and PR=1600, corresponding to 1/8 step
Example A HWI motor with 24 step/revolution is connected. and %2 step operation is required.

RX16=24
PR =48

RX17 Diverse register
If RX17 is preset with a velocity and the LL1 command is executed, the speed will be
changed faster than if VM=x is executed.
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3.4.73 System Default (SD)

Command SD

Modes Stand by

Description The SD command is used to recall the Indexer’ s factory default set-up. All user registers
will be set to 0. Note that address, checksum, memory recall and Baud rate registers will
not be changed. These can only be reset using of the ## command.
The factory default set-up is as follows:
AC=100 CB9, CB14, CB18=1CTM2=1 SR=0
ACS=0 CB15, CB16=2 ESO, ES1, ES2=0 SR2=0
AP=0 CN1=0 NLS=2 VS=10
CB2, CB3, CB6, CB7 CN2=0 OUT=#00000000  VM=100
CBS8, CB10, CB11, CB12, CND1=1 PIF=1
CB13, CB17, CB19, CB20, CND2=8 PLS=2
CB21, CB23, CB24, CB25, CON=1.0000 PR=8192
CB26, CB27, CB28, CB29, CTM1=1 R1-R220=0
CB30, CB31, CB32, CB33, CB36=1 RX1, RX2=0
CB34, CB35, CB37, CB38, RX11=921600
CB39, CB40=0 RX12= 8192

Usage SD Recall factory default set-up
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3.4.74 Smooth Halt of Motor (SH)
Command SH
Modes Stand by, Programming, Running
Description This command is used to perform a controlled halt of the system. The motor is stopped
in accordance with the pre-programmed decel eration (acceleration).
If SH isusedinaprogram, it will only stop the motor and not the program execution. Use
the H command if the program must be stopped. See also the Halt of Motor and Program
(H,K) command, page 73, and the Stop motor (STOP) command, page 106.
Usage SH Smooth halt of motor.
Command Command
given in givenin
Standby Program
mode Running
SH SH
Motor r\ /_\
Program Stopped Running
TT0131GB
3.4.75 Serial Number (SN)
Command SN
Modes Standby, Programming, Running
Range 0 - 65536
Description  The serial number of the Indexer is shown using this command. The number cannot be
changed. (Available from version 2.0 of the firmware only)
3.4.76 Servo on (SON)
Command SON
Modes Stand by, Programming, Running
Range 0-1
Description This command is used to enable or disable the connected servo or step motor driver.
The command activates or deactivates the SON output placed at the 9 pole D-SUB con-
nector called Driver. The SON output isaNPN output and isset low if the command SON
= lisexecuted.
ON the SMC35, SON = 1 must be set in order to make the internal driver active. When
the SMC35 is switched on, the motor will be completely without current and no voltage
will be applied. If sensitive measuring equipment is located close to the motor, SON
102 JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B



3.4 Command Description
can be set to 0 while measurements are made. SON can also be set to O if for examplethe
motor is to be rotated by some external force and therefore should not yield stationary
torque.

Usage SON=1 Set servo on (activate driver)
SON=0  Set servo off (deactivate driver - motor is without current)

3.4.77 Set new absolute Position (SP)

Command SP

Modes Stand by, Programming, Run

Range -2147483648 to +2147483647 units or pulses

Description In Standby Maode and Programming Maode, the motor can be set to move to a new abso-
lute position specified in terms of pulses or unitsif aconversion factor is used. (See also
the Conversion factor (CON) - Only SM131 and SMIC35B command, page 60.)

Usage SP=x  Moveto new Position.
SP Show new position.

Example Sent to Indexer SP=-1000 Move to absolute position -1000
Received from Indexer 'Y
Sent to indexer SP = 0-R1 Moveto absolute position -R1

3.4.78 Set new global absolute position (SPT)

Command  SPT

Modes Standby, Programming, Run

Range -2147483648 to +2147483647 units or pulses

Description Whenitisrequired to start several motors at the same time, the SPT is set to the absolute

position. When the E command is received via the RS232 interface, all the motors will
run to the position given by the SPT command. As the E command is received independ-
ently of address, several motors can thus be started simultaneously.
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3.4.79 Relative Positioning (SR)

Command SR+, SR-, SR=n, SR=-n

Modes Stand by, Programming, Running

Range -2147483648 to +2147483647 units or pulses

Description In Standby Mode and Programming Mode, the maotor can be set to move a specified
number of pulsesin a positive or negative direction. For movement in a negative direc-
tion, the parameter value is specified with aminus sign.
The SR command is also used to move the motor continuously in a specified direction.
The command isthen followed by a+ or - parameter which specifies the direction of the
movement. To stop the motor oncethe SR command has been issued, aSH (Smaooth Stop)
or H (Halt) command must be used.
If the NSTOP (input set-up) command is used before the SR command, the conditions
specified by the NSTOP or CB21 command can also stop the motor. See the description
of the Input Setup commands (NSTOP, page 85, and NSTART, page 84) for further de-
tails.
The Position Counter AP is updated while the SR command is executed. If an SP com-
mand is executed, the SR will hold the value that is calculated for the run.

Usage SR=x Setrelative position

Example Sent to Indexer SR=5000 Move 5000 pulsesin positive direction
Received from Indexer Y
Sent to Indexer SR=- 5000 Move 5000 pulsesin negative direction
Received from Indexer Y
Sent to Indexer SR- Move continuously in negative direction
Received from Indexer Y

3.4.80 Relative Offset Positioning (SR2)

Command SR2

Modes Stand by, Programming, Run

Range 010 16.777.215 pulses

Description The SR2 command has the same function as SR but will first be executed after a Soft-halt
has occurred. This soft halt (SH) can occur by sending the command SH viathe RS232/
R$485 interface or if it isimplemented in a program. A soft halt can also be executed if
the NSTOP command is used in aprogram, which means the motor is soft halted when a
certain input is activated. When the soft halt has been detected, the motor continue run-
ning at the same speed (no deceleration) and moves the distance specified by SR2.
Once the distance has been reached, the motor decelerates and stop.

Usage SR2 =x Setrelative offset distance

Example Sent to Indexer SR2=5000 Move 5000 pulsesin positive direction
Received from Indexer Y
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Example 1

Example 2

Velocity RPM

A Stop Condition SR2 Distance in pulses

Y
AC
TT0124GB Time

VME1000 ;Velocity 1000 RPM
AC=1000 : Accel eration 1000 RPM sec.
SR2=10000 Rel ative of fset distance
SR=1000000 ' Run maxi mnum di st ance
WAIT | N1=1 ;Wait for stop input on IN1
SH ; Run rel ative di stance before stop
VWAI T RS=0 ;Wait for notor to stop
CB21=1 ; Enabl e the high speed stop on I N2
SR2 =1000 :Rel ative of fset distance
SR=10000 ' Run maxi mnum di st ance
VWAI T RS=0 ;Wait for notor to stop
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3.4.81 Stop motor (STOP)
Command STOP
Modes Stand by, Programming, Running
Description  Thiscommand will cause the motor to stop. If the motor was running, it will be halted as
when using the H command, but the program will not be stopped. See a so the Smooth
Halt of Mator (SH) command, page 102, and the Halt of Motor and Program (H,K) com-
mand, page 73.
Usage STOP Stops the motor.
Command Command
givenin given in
Standby Program
mode Running
Stop Stop
Motor
Program Running Running
TT0144GB
3.4.82 Seek Zero Point (S2)
Command  SZ+ or SZ-
Modes Stand by, Programming, Running
Description Thiscommand is used to reset the motor position to a known zero point.
The Seek Zero command enables an electrical and mechanical reset of the systemto a
pre-defined reference position. As soon as the Indexer receives the Seek Zero command,
the motor will move in the specified direction, either SZ+ or SZ-.
Assoon asthe HM (End of Travel) input becomes low, the motor will stop. The motor is
then at its reference position. The speed at which areset occursis determined by the VS
(Start Rate) command.
During and after execution of a Seek Zero command, the Position Counter isreset to zero
(AP=0). See also Home Input, page 17
Usage SZ+ Begin zero point seek in positive direction.
Example SZ+ ;Begin zero point seek
VAT |E CB4=1 (If limt switch active before hone
switch. ..
J: ERRORPL ;..junp to error handl er
| F RS<>0 ;1f motor is running and HM not active..
J: WAIT i...junp and test again
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3.4.83 Temperature (TP) (SMC35 only)
Command TP
Modes Stand by, running, running
Description The TP command shows the actual temperature of the SMC35 Controller.
Usage TP Show actual temperature
Example Send to controller TP
Received from controller TP=37
Indicating that the temperature of the controller is 37°C
3.4.84 Firmware Version (VE)
Command VE
Modes Stand by
Description The VE command provides information about the Indexer firmware version and date.
Usage VE Show version and date.
Example Send to Indexer VE
Received from Indexer 19- 01- 1998. V1. 45/ MCP2. 0
Indicating that the firmware is from 19 January 1998, version 1.45, and the motion proc-
essor firmware isversion 2.0
For example, R1=VE used in a program will transfer the number 19011998 to R1
3.4.85 Maximum Velocity (VM)
Command VM
Modes Stand by, Programming, Run
Range 0- 65535 RPM
Description The VM command is used to set the maximum velocity.
The speed can be changed at any time regardless of whether the motor is running or not.
Usage VM =x Set maximum velocity in rpm.
VM Show current max. velocity
Example AC=10000 ; set acc/dec to 10000 RPM sec
SP=30000 ;run to absol ute position
VM=1000 ;set velocity to 1000 RPM
WAI T AP>=10000 ;wait until position reached
VM=2000 ; change velocity to 2000 RPM
WAI T RS=0 ;wait until notor has stopped
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Velocity RPM
A
2000
1000
/ N
TT0145GB 10000 30000 AP (position)
3.4.86 Supply Voltage (VOL)
Command VOL
Modes Stand by
Range 8-100
Description TheVOL command isused to check the voltage applied to the Indexer. Note that the sup-
ply should be in the range 10-32VDC for the SM13x and 10-85VDC for the SMC35.
Usage VOL Show voltagein Volts
3.4.87 Start Rate (VS)
Command VS
Range 1- 10000 RPM
Modes Stand by, Programming, Running
Description The Start Rate is the speed at which the motor is started. The command is intended for
use in step motor systems. In servo systems the start speed should normally be set to 10
RPM.
Inastep motor system, themotor will simply stop at an arbitrary positionif the start speed
is set too high. The default Start Rate is 10 RPM.
3.4.88 Wait for condition (WAIT)
Command WAIT
Modes Programming, Running
Description Using this command isit possible to wait at a specific program line until a condition is
fulfilled. It is possible to use all user registers, predefined registers and control bits.
Example Program execution is halted until input 1 is activated. Then the motor must run 100000
pulseswith the vel ocity of 1000 RPM. When the position has passed the first 8000 pul ses,
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the motor should accelerate up to 2000 RPM. After the motor has reached the fina po-
sition (100000), it must return to zero position.

VIVF1000
AP=0

: START VWAIT | N1=1
SP=100000
WAI' T AP>=8000

VVE2000
WAI T RS=0
SP=0

VWAI T RS=0
J: START

Vel ocity 1000 RPM

Zer o positionscounter

Wait here for input 1

run notor to position 100000
Wait here until position 8000 is
passed - then change velocity to
2000 RPM

Accel erate to velocity 2000 RPM
Wait here until notor is stopped
Return notor to zero position
Wait here until notor is stopped
Jump to | abel START

The WAIT command cannot be recommended for time-critical tasks such asarapid stop
of amotor using WAIT IN1=1 followed by the SH command. Instead use NSTOP or

CB21. The WAIT command functionsin the way that the condition is checked first time
and thereafter the program lineis executed again and again until the conditionisfulfilled.
Up to Imsto 4ms may therefore elapse before the next line, e.g. the SH command, is ex-

ecuted.
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Control Flags

3.5.1

3.5.2

3.5.3

3.54

3.5.5

3.5.6

Control flags in general

In addition to the 221 user registers, the Indexer contains anumber of control flags. These
flags control some basic parametersin the Indexer.

For example, aflag can control whether a certain input should be activated at logic 1 or
logic 0.

Also the resolution at the analogue inputs can be set using control flags.

Some of the flags can only be read. These flags show the status of different conditions
during program execution — for example, in which direction the motor is moving or
whether errors have been signalled in the error registers.

The following Control Flags are available.

CB1 Direction level flag. (Status flag)

By reading this flag the actual level of the direction output can be verified.
CB1=1 Positivedirection signal to driverislogic 1 (5V nominal)
CB1=0 Negativedirection signal to driver islogic 0 (OV nominal)

CB2 / CB3 Analogue conversion flags

Using these two flagsit is possible to change the resolution of the two analogue inputs
Alland Al2. The A/D converter of the analogue inputsis 8-bit, but by using an integra-
tion technique the resolution can be much higher. It is possible to select up to 14-bit res-
olution.

Notethat at high resolution the execution timeis much longer for commands that use the
analogue inputs. The default is O for both flags.

CB3 CB2 Resolution Measurements Interval Time (ms)
0 0 8 Bit (default) 16 0-16383 4.5

0 1 10 Bit 64 0-16383 18.0

1 0 12 Bit 256 0-16383 55.7

1 1 14 Bit 1024 0-16383 66.0

CB4 End of travel flag. (Status flag)
Thisflagisset to 1if the end-of-travel inputs (NL or PL) have been activated.

Theflagwill be 1 until the motor has been running without any of the end-of travel inputs
activated. Note that the function is active only if NLS and PLS is different from 2.

CB5 End of travel, deceleration

Using thisflag it is possible to select whether the motor should deceleratein H or SH
mode when alimit switch is activated (i.e. if NL or PL is activated)

0: Deceleration asif ahalt (H) command is used. (Default).

1. Deceleration asif a smooth stop (SH) command according to AC is used.

CB6 Error at user output flag

Thisflagisset (CB6=1) if afault occurs at the user outputs O1-O8.

The default for thisflag is 0. The program and motor are stopped if the output is short-
circuited. The CB6 flag will be set to 0 again if the EST or GO command is executed or
amotor command SR and SP is executed.
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3.5.7

3.5.8

3.5.9

3.5.10

3.5.11

CB7 Output error flag

A message in the error register EST will cause activation of output 5 (O5)
Thisfeature can be used to give, for example, aPL C amessage that something hasfailed.

Default for thisflag is O (function is disabled).

CB7=0 O5isused normally. Nothing can set the output 5 except the OUT command.
CB7=1 O5isset by error (also the ERROR LED lights).

CB8 General error flag. (Status flag)

Thisflagisset to 1 if an error message appears in the error registers EST, ESO, ES1 and
ES2. If the error message(s) is read using the EST command, the flag is cleared after the
register isempty (No errors). Theflag isintended to be used as a quick reference to see
if an error has occurred. Default for thisflag is O (no errors).

CB9 RS232 communication flag

CB9=1 Enable RS232 communication (transmit) when using address. (addr>0) (de-

fault).

CB9=0 Disable RS232 communication.(transmit).

CB10 Default direction flag

CB10=1 Thedirection output isinverted. The motor will run in reverse direction.
CB10=0 Direction output is high if SR+ and low if SR- (default).

CB11 Disable error E43-E47 flag

Disable fatal error E43 to E47.

RS232 Run-
Error | Error ning
LED Message | LED | CB11= | bit Description
E43 to E47 will stop program execution
: and motor (Default) Error message will be
Lit Yes Off 0 sent to the RS232 and Error LED will be
lit.
E43 to E47 are treated as common er-
rors. Motor and program will not stop. Er-
Flash Yes On +1 0 ror LED will flash once. Error message
will be sent to the RS232.
E43 to E47 are treated as common er-
Flash No On +2 1 rors. Error message will not be sent to
RS232 and Error LED will flash once.
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3.5.12

3.5.13

CB12 Trigger level flag for INT1

Trigger level at input 1 (11) when interrupt routine 1 (INT1) isused

Default for thisflag=0

CB12=0 Interrupt at the falling edge - when input 1 goes from logic 1 to O.

CB12=1 Interrupt level, logic 0. Pulse interrupt. If the level remains O, the system will
remain interrupted.

CB12=2 Interrupt level, logic O. Interrupt is disabled by the first measurement of 0 on
Input 1. Interrupt enables at the next NSTOP command.

CB13 Trigger level flag for INT2

Trigger level at input 2 (12) when interrupt routine 2 (INT2) is used.

Default for thisflag = 0.

CB13=0 Interrupt at the falling edge - when input 2 goes from logic 1 to 0.

CB13=1 Interrupt level logic 0. Pulse interrupt. If the level remains O, the system will
remain interrupted.

CB13=2 Interrupt level, logic O. Interrupt is disabled by the first measurement of 0 on
Input 1. Interrupt enables at the next NSTOP command.
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3.5.14 CB14 Trigger level flag for INT3
Trigger level at input 3 (13) when interrupt routine 3 (INT3) is used.
Default for thisflag=1
CB14=1 Interrupt at the rising edge - when input 3 goes from logic O to 1.
CB14=0 Interrupt at the falling edge - when input 3 goes from logic 1 to 0.
3.5.15 CB15 Servo alarm signal (SALA) flag
Active leve for servo alarm, SALA. Pin 7 SALA at driver/control connector.
CB15=0 SALA signal disabled. (RS register can never be 5)
CB15=1 SALA activehigh
CB15=2 SALA activelow (default)
If the servo alarm is activated while the motor is operating, pulse generation will first
cease when an attempt is made to start the motor again. Thisisdueto thefacethat RSis
updated when RS isread or just before execution of amotor command. If it isrequired
that RS is updated once for each line, the CB35=8 command is used.
3.5.16 CB16 Motor in position (COIN) flag
Active level for COIN (motor in position) signal. Pin 8 at driver connector.
CB16=0 COIN signal disabled. (RS register can never be 4)
CB16=1 COIN input active high
CB16=2 COIN input active low (default)
3.5.17 CB17 Enable running output (0O8) flag
Running status at user output 8 (O8).
The CB17 flag can enabl e a status function at output 8 indicating when the motor is mov-
ing. When enabling this feature, O8 will be set / reset synchronously with the MOTOR
LED at the front of the Indexer.
CB17=0 Function isdisabled - O8 works as normal (default).
CB17=1 Function enabled - O8 is high when the motor is running.
CB17=2 Function enabled - O8 islow when the motor is running.
3.5.18 CB18 NSTART Trigger level flag
Trigger level when NSTART command is used.
CB18=0 Transition fromlogic Oto 1
CB18=1 Highlogic 1 (default)
CB18=2 Low logic 0
CB18=3 Transition fromlogic 1to 0
3.5.19 CB19 Digital filtering on user inputs (from version 1.7)

Disable average measurement on inputs 11-18, PL, NL and HM. Normally the input is
measured 16 times to detect and verify avalid level. If CB19=1, the input is only meas-
ured once. This can be done if the program is executing some time-critical operation.
CB19=1 1 time measureme56nt

CB19=0 16 times measurement. Default.

If CB19ispreset to avalue between 1 and 255, thiswill be the number of timesthe input
ismeasured. Each measurement takes 5.4 microseconds, which meansthat thetime cycle
can beimproved by 86 microseconds by choosing CB19=1 instead of CB19=0. Thiscan
be significant when using NSTART for example.
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3.5.20

Example

3.5.21

Example

3.5.22

CB20 High speed start trigger at IN1

Thisflag can be used in applications where the motor must be started extremely fast (no
delay time) when an external event happens— e.g. when asensor is activated. The high
speed start offers areaction time of less than 100 ps regardless of other activitiesin the
Indexer.

The distance must be specified by the SR (set relative distance) command before the start
input will react. The distance only need to be specified once to be remembered by the
high speed function, but it can be changed at any time.

CB20=0 High speed start disabled (default at power up)

CB20=1 High speed start enabled, triggering at the rising edge at IN1

CB20=2 High speed start enabled, triggering at the falling edge at IN1

Note! If the CB20 flagis enabled, the motor will not react on any movement com-
mands (SR, SP, SR+, etc.). Only avalid signal at input 1 will start the motor.

Note al'so that the only commands that disable the high speed start input are H (halt), RE-
SET, D (set default), or simply setting CB20=0. The H (halt) and STOP instruction will
disable the high speed start (CB20=0) permanently in the same manner as RESET or D
(set default)

CB20=1 ; ENABLE THE HI GH SPEED START (RI SI NG EDGE)
SR=1000 ; SET THE MAXI MUM DI STANCE. THE MOTOR W LL NOT
; MOVE BY THIS COMVAND | TSELF;, ONLY WHEN THE | NPUT
;1 1'S ACTI VATED.

: START OUT1=1 ; SET O1 - THE MAIN PROGRAM STARTS HERE.

; THE PROGRAM | S NOW EXECUTED AND THE HI GH SPEED
; START |'S WORKI NG | N THE BACKGROUND.

CB21 High speed stop trigger at IN2

Thisflag can be used in applications where the motor must be stopped extremely fast (no
delay time) when an external event happens — e.g. when a sensor is activated. Note that
astop is performed with the specified deceleration. The high speed stop offers areaction
time of less than 100 ps regardless of other activitiesin the Indexer.

The high speed stop functions exactly as the SH (soft halt) command

CB21=0 High speed stop disabled (default at power up)
CB21=1 High speed stop enabled, triggering at the rising edge at IN2
CB21=2 High speed stop enabled, triggering at the falling edge at IN2

CcB21=1 ; ENABLE THE HI GH SPEED STOP ( RI SI NG EDCE)
: START SR=1000 ; SET THE DI STANCE. THE MOTOR W LL START MOVI NG

; BUT STOP WHEN | NPUT 2 | S ACTI VATED

aT1=1 ; SET O1

WAIT RS=0 ;WAIT UNTIL MOTCR IS STOPPED. THI S WLL
; HAPPEN | F THE MOTOR |'S STOPPED BY ACTI VATI NG
;INPUT 2 ORI F ALL 1000 PULSES ARE EXECUTED.

QuT1=0 ; RESET OL

J: START ; JUMP TO START AND MAKE A NEW RUN

CB22 Diverse flag

Theflag is set to CB22=0 after use.

CB22=1 deletes the last 15 error messages that can be shown with the ESTG command.
CB22=2 resets the driver and sets SON as it was before. (SMC35 only)

CB22=3 deletes all user registers RO - R220

CB22=4 test of user registers RO-R220 and the EEPROM where R0O-R220 are saved with
MS2 command. Errors are written to RS232 and CB22 is set to 255 if there are errors.
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3.5.23

3.5.24

3.5.25

3.5.26

CB23 Used for electronic gear

If the motor must be completely synchronised with another moving part, this feature can

be used. Inputs 17 and 18 arein encoder format. Output is pulse and direction signal. The

Indexer does not perform gearing on the signal. This must be donein the connected servo

driver. Notethat it is possible to activate and deactivate the gearing by use of the com-

mands CB20 and CB21. Thusthe gearing is active when input |11 is active and inactive

when input 12 is active.

CB23=0 Disablethe gear function (default)

CB23=1 Enablethe gear function al the time.

CB23=2 Enablethe gear function except when decelerating before target. Decel eration
will start on VM, follow ACP and stop at VS.

CB24 Position reached. (Status flag)
The CB24 flag indicates if a positioning is completed without any stop.

CB24=0 Thelast positioning was finished with a SH, or highspeed stop.
CB24=1 Last positioning was finished without any stop.

The flag will be cleared if there has been a soft halt command (SH) or high speed stop
(see CB21 High speed stop trigger at IN2, page 114).

The basic idea behind this command isto prevent the motor from keeping running if e.g.
astop sensor isfaulty or similar.

Example
CB20=1 ; ENABLE HI GH SPEED START
CB21=1 ; ENABLE HI GH SPEED STOP
SR=1000  ; SET MAXI MUM PCSI TI ONI NG LENGTH
; FROM NOW ON THE MOTOR W LL START AND STOP ACCORDI NG TO
; THE HI GH SPEED START AND STOP | NPUTS.
: EVERY TI ME A START | S APPLI ED, MAX. 1000 PULSES W LL BE
; EXECUTED.
:START | F CB24=1 ;CHECK |F THE TOTAL LENGTH HAS BEEN EXECUTED
J:ERROR ;| F YES (THE TOTAL LENGTH HAS BEEN EXECUTED), JUMP TO
; THE ERROR ROUTI NE SI NCE NO STOP Sl GNAL WAS RECEI VED.
J:START ;I F NO CHECK AGAI N
:ERROR QUT1=1 ; SET OL AS AN ERROR | NDI CATI ON.

CB25 Trigger level flag for NL input

CB25=1 Transition fromlogic "1" to "0"

CB25=0 Transition from logic "0" to "1". Default.

This flag works when NSTOP, INT and limit switch NL is used.

CB26 Trigger level flag for PL input

CB26=1 Transition from logic "1" to "0"

CB26=0 Transition from logic "0" to "1". Default.

This flag works when NSTOP, INT and limit switch input PL are used.
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3.5.27

3.5.28

3.5.29

3.5.30

CB27 Zero search flag. (Status flag)

CB27=0 (default)

CB27=1

CB27 is set high as soon as the SZ+ or SZ- command is executed. If zero seek isinter-
rupted by aHALT command while the program is being executed, the flag will still be 1.
CB27 can then be set manually to 0 by CB27=0

CB28 CVIx Frequency range

CB28=0 Used when measurement at low frequenciesis desired in the CVIx command.
(typically 1Hz to 7kHz). Default.

CB28=1 Used when measurement at high frequenciesis desired in the CVIx com-
mand.(typically 14 to 60kHz)

Note that timer 1 (CN1) cannot be used if CB28=1.

CB29 RS232 activity

If CB29=1, then the Power LED will blink concurrently with the reception and transmis-
sion of data on the RS232 (R$485) interface. The LED will have reduced light intensity
and blink to indicate activity. Thisis used when one isin doubt whether the Indexer is
receiving data correctly, for instance if problems arise with the cable or port set-up. Note
that the data transmission rate will be reduced.

CB30 Modula Mode (Turntable mode)

Thisflagisused for example when aturntableisused, and it isdesired to moveto afixed
positive position/angle and not a certain number of pulses. The position counter will al-
ways contain anumber between 0 and RX12. RX 12 indicates how many pulses are need-
ed for one revolution. If aservomotor with 8192 pulsesis used, agear hasaratio of 10:1,
and CON = 1.0000, RX12 must be set to 81920. The position range is between 0 and
81919. Positioning must take place using the SP command. If SPis set to SP=81920 and
AP=0, the motor will not run asit is aready at the desired position.

Using the CB30flag, it is possibleto select whether operation should be clockwise, coun-
ter clockwise or the shortest possible distance to the desired position.

CB30=0 Function disabled. (default)
CB30=1 Counter clockwise
CB30=2 Clockwise

CB30=3 Shortest possible distance

See section 4.9 for program example.
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3.5.31

3.5.32

Example 1:

Example 2

CB31 For

internal use, reserved

CB32 Set/Read Interrupt status (Flip/Flop) (from version 1.7)

Using this register it is possible to activate/simulate an interrupt, even though it has not
occurred. This can be used to test programs or to initiate an interrupt routine from a pro-
gram-dependent condition (see the INT command). The register can be read to examine
if an input has been active, even if only for a short duration. Inputs NL, PL, IN3, 12, 11
can in thisway be used as aform of flip/flop inputs since a bit is set when theinput is
activated. Note that the bit is only reset when a corresponding INT routineis executed or
if INT isnot used, by manual reset via the software command.

CB32 Reserved | CN2 CN1 PL NL IN3 IN2 IN1
Bit no. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;lr;%ge”e"e' CB26 | CB25 | CB14 | CB13 | CB12
Interrupt INT8 | INT7 | INTL10 | INT9 | INT3 |INT2 |INT1

CB32=0 ; Reset any interrupt bit

| F CB32=#xxXXXxx1 : If INL has been acti v-

; ated. ..

JS: RUN ; jump to RUN routine

: RUN CB32=CB32 ANDL 254 ; Reset bit so input is not

SR=1000
WAI T RS=0
RET

CB32=0
CB32=#XXXXXXX1

doubl y detected

Reset any Interrupt bit
Activate bit 0 correspondi ng
to interrupt INT1 will be
execut ed

When bitl in CB32 activated
program j unps here OUT=255
and out puts set active.

RETI; Junp back to
line after
CB32=#XXXXXXX1

JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B 117



3.5

Control Flags

3.5.33

3.5.34

3.5.35

CB33 User output Error mode (from version 1.7)

Thisflag can be used to determine what happens when an error occurs at user outputs 01-
08. When a user output is shorted to ground or overloaded, the output will close down
automatically after afew seconds and the Error LED and Output Error LED will belit.
CB33 can be used to determine what happensto program execution and the outputs when
this happens.

Output Error | Output RS232 Motorand | Outputs
1-8 LED Error OE Error 43 Program after
LED text short cir-
cuit is re-
move
Stopped Value as
CB33=0 No change Lit Flashing Yes bp before short
(SH) N
circuit
_ Value as
CB33=1 No change Lit Flashing Yes Running before short
(Default) o
circuit
. All outputs
cB33=2 | 00000000 | Lit ELaCseh'”g Yes (Séi'gped will be logic
0. OUT=0
Value as
CB34=3 No change Lit Flashing No Running before
short circuit

CB34 Reserved

CB35 Acknowledge from the indexer to a PC that a command has
been executed and that RS is updated continuously (available from
version 1.7)

Using thisflag, it is possible for response commands to be automatically sent viathe
RS232 dependent on a change of user inputs, or the motor has completed a reset or has
moved to the required position. The following is based on a program is being executed
and the check will only be carried out once per line execution. If the Indexer isin stand-
by mode and the program is there not being executed, the function will be executed ap-
proximately 1000 times/sec.
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Examples
of re-
Trigger | Bitno. | Function CB35=0 | sponse
commands
SR+ Position transferred when the motor is
SR- ' stopped.
SR=x AP transferred when RS goes fron_1 avalue
SP=x 0 greater than 0 to 0. Normally requires that | +1 AP=1000
Sz+, bit no. 3 is also set.
SZ-
Once for each program line execution in-
puts IN1-IN8 are read and if changes have
Active occurred, transmission is made via the
level on 1 RS232. +2 IN=127
IN 1-3 Note that level changes must be active for
a period greater than the time taken to exe-
cute a line
When interrupt trigger level for IN 1-3
Level (CB12-14) is fulfilled, the output level IN1-8
shift on 2 is transmitted on the RS232. Data are writ- | +4 IN=7
IN 1-3 ten even though only a short pulse is ap-
plied to the input.
3 Updates RS and AP automatically once for +8
each program line execution

This function is often used when a PC or PLC is used in a system. The function avoids
having to spend time continuously querying the Indexer whether atask is complete or an
input is set for example. The Indexer automatically responds as soon as an event occurs.
CB35 can be used both when a program is executed and if commands are sent directly
viathe RS232/RS485 interface. If addressing is used, the command response will be pre-
fixed by the corresponding device address. For example 1AP=1000, for the device with

ADDR=1.

Several monitoring function can be used in parallel and are selected by writing the
summed value to CB35. For example, if bit 1 and 3 are required, 2 + 8 are summed and
the command is thus CB35=10.
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3.5.36

CB36 1 Y% axis control and selection of chopper frequency (SMC35B
only)

Internal or external axis:

Usingal¥2axiscontroller itispossibleto control 2 motorsusing the same program. Both
motors are controlled independent of one another, but not simultaneously. In addition, it
is possible to operate both motors fully synchronously. The advantage of this method
over 2 individual 1-axis controllersisthe cost saving in having only 1 program.

Since a 12 axis controller is used in this case, the motors cannot be controlled inter-de-
pendently. For example, linear or circular interpolation is not possible. By changing
CB36 throughout a program, an internal axis, external axis or both axes be selected.

If only theinternal axisis selected, the built-in step motor driver is used. No pulse/direc-
tion signals will be output to the CONTROL connector external axis. Conversely, if the
external axisis selected, pulse/direction signal will only appear at the CONTROL con-
nector. In thisway an external step or servo driver can be controlled. With both axes ac-
tive simultaneoudly, it is possible to operate 2 motor synchronously.

Chopper frequency: (from version 1.8)

Motorswith very littleinertia, e.g. disc motors, can operate more smoothly if the chopper
frequency is doubled. Doubling the chopper frequency meansthat the current isregulated
more precisely and thus resultsin better regulation of the motor. Noise levels can aso be
reduced slightly by operating at double chopper frequency. The disadvantage is that the
motor and controller become warmer, so normally a chopper frequency of 20Khz must
be used. Operating with double chopper frequency is not recommended isthe current is
set higher than 2.5-3 Amp.

Chopper frequency internal External axis Internal axis

CB36=0 Normal 20kHz No No

CB36=1

Default Normal 20kHz No Yes

CB36=2 Normal 20 kHz Yes No

CB36=3 Normal 20kHz Yes Yes

CB36=128 Double 40kHz No No

CB36=129 Double 40kHz No Yes

CB36=130 Double 40kHz Yes No

CB36=131 Double 40kHz Yes Yes

See section 4.9.6 for program example.

SMC35B step motor
controller

A\ 4
o' go
o O

SMD41xx or other

Step motors
pulse/direction driver P

Y

Pulse/direction

Control
TT0173GB
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3.5.37

3.5.38

3.5.39

CB37 Digital filtering on interrupt inputs

(only from version 1.7)

Normally inputsaredigitaly filtered (see CB19) but when an input isused as an interrupt
input where fast response is expected, only apulse or alevel shift issufficient to activate
the input. When using interrupt input, the input is only measured once and a noise pulse
can unwantedly trigger the input. Thereforeit is possible to perform digital filtering on
theinterrupt input using this CB flag. If CB37=0, the interrupt routine is directly execut-
ed. If CB37 is preset to avalue between 1 and 255, this value specifies the number of
times the input is measured. Each measurement takes approximately 5.4 rrs. Note that
digital filtering will not work together with high speed start/stop trigger commands CB20
and CB21 because the input is connected directly to the signal processor and cannot be
filtered by the microprocessor. It is possible to perform digital filtering on inputs: IN1,
IN2, IN3, NL and PL.

CB38 Motor status (RS) when limit is activated

(only from version 1.7)

Using thisflag it is possible to determine whether the RS valueis set to 0 or 7 when the
limit input is activated. Often aprogram is built up with the motor being started by an SR
command and execution waits for the motor to finish with "WAIT RS=0". If thelimit in-
put is activated, the motor has not completed itsrun, but RS becomes 0. This can be prop-
erly regarded as an error condition and therefore RS should have a value other than 0.
Using CB38 this can be changed so that RS is assigned the value 7 and it is thus possible
to control program execution in this case. Regardless of which mode is selected, the mo-
tor will always stop when the limit inputs are activated.

Notethat E11iserased when the EST command is executed or when anew run command
is executed. RS will thus be set to 0 again.

CB38 mode RS Description
0 (Default) RS=0 | When NL or PL is activated, the motor will stop and RS is 0
1 RS=7 | RS is 7 when error flag "E11:limit switch activated" is set.
2 RS=7 | RSis 7 when "E12: limit switch active" is set.
3 RS=7 | RSis 7 when E11 or E12 is set.
RS is 7 if operating in a positive direction and PL is activated, or if
4 RS=7 | operating in a negative direction and NL is activated.

CB39 Diverse flag (only from version 1.7)

CB39 Bit Description

Normally a motor alarm will not stop the Indexers running LED or program.
Even the ERROR LED will first be lit when a new motor running command is
executed. This is because the motor status (RS) is only read before a motor
run command. If the CB39 bit 0 is set and CB35 bit 3 is set, then the motor
status (RS) will be tested continuously so that a motor alarm will stop the mo-
tor and program immediately. Motor and program will also stop if CB39 bit 0
is set and an RS command is executed.

Note that the motor will stop immediately as if the SH command was execut-
+1 0 ed.
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3.5.40 CB40 Software position limits (only from version 1.7)
CB40 Description
0 Default. No test for position limits.
If the required position (AP) is calculated to be out of the interval specified in RX14
and RX15, the motor will stop at the position specified in RX14 or RX15. The error
1 bit 13 will be set and the ERROR LED will flash once.
Same as CB40=1 but when the position is calculated to exceed the position limit,
2 the run is not executed. The error bit 13 is set.
Same as CB 40=2 but the program will also stop when the software position limit is
exceeded. When the position is calculated to exceed the limits, the program will stop
3 and therefore the last motor run will not be executed.
Example:
-1000 0 | 2000 AP
I 1 >
RX14=-1000 RX15=2000
TT0170GB
CB40=01 ; Activate software position Iim
RX14=- 1000 ; its, check lower position limt
RX15=2000 ; Higher position limt
»Start SR=100
Wait RS=0
J: Start
I NT 113 ; I f software limts exceeded
SP=0 ; run back to position O
Wait RS=0 ; Wait until notor stopped
RET ; Return to start |oop
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3.6.1

When an error occurs in communication with the Indexer or when an internal error oc-
curs, the Indexer transmits an error message. The error message consists of an ‘E’, fol-
lowed by an error number, followed by acolon*:’, followed by adescriptive English text.
The following illustrates an example of an error message:

Example: E2: Qut of range

If error E43 to E47 occurs, afatal error has occurred and motor and program execution
stop immediately. The ERROR LED will light constantly asan indication of afatal error.
The LED will switch off after a program is started, or an EST command or a motor com-
mand is executed. If required, the error can be handled by setting CB11 to 1, thus ena-
bling one’s own error routine to be run to handle the fatal error.

When an error occurs, the corresponding ERR flag will be set, and by introducing some
special interrupt routinesusing the INT command, provision can be madefor determining
how an error should be handled. The INT routine that should be introduced in the pro-
gramisgiven by: 100 + the error number. For example: INT139 for E39 Warning! Motor
drive running.

Description of Error Messages

EO: Noerrors
No errors have occurred since the last request.

E1l: Error
The command string is not understandable or not allowed in the controller
Example:
VXUSADF
Resultsin error E1.
Correction:
Carefully check the command sent to Indexer and compare with the description of the
command given in this manual.

E2: Out of range
The parameter value specified with the command is out of the allowable range.
Example:
VM=999999
The above command attempts to set the velacity to 999999 rpm, which is outside the
allowable range. The Indexer therefore reports an E2 error.
Correction:
Specify a parameter value within the allowable range for the actual command.

E3: Number of parametersiswrong

The number of parameters specified with the command isincorrect.

Example:
EST66 or SH9
Both of the above command examples will produce an E3 error.

Correction:
The EST command has only 1 register associated with it and can therefore only be
called by specifying EST.
The SH command isonly used to make the motor decel erate and therefore specifying
aparameter has no meaning.
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3.6

Error Messages

E4: Instruction does not exist
The command given does not exist
Example ABCDEF

Correction:
Use avalid Indexer command. See the description of the command for details of the
required command syntax.

E5: It isnot an instruction
The Indexer has not received a proper command.
Example:
4R
If the Indexer is not using addressing, this example will result in error E5.
Correction:
Use a proper command.

E6: Parameter error or out of range
Thereisan error in the specified parameter or the parameter valueis out of the allowable
range.
Example:
SP=111111111111 or VM=8G7
Correction:
The Indexer cannot handlevaluesasgreat as111111111111 in thefirst example. Use
avalue within the allowable range.
In the second example: parameter values must not contain alphabetic characters.

E6: Parameter error or out of range
The Indexer has received a parameter value which must be an integer.
Example:
VM=1000.8
Correction:
Send the command specifying an integer value VM=1000.

E7: Register number error or out of range
Error in register number.
Example:
XP7777 or XPAF
Correction:
In the first example: use aregister number in the allowable range.
In the second example: register numbers must not contain a phabetic characters.

E8: Data can not be saved in EEPROM

The data cannot be saved in the EEPROM, the data read from the EEPROM are illegal,
ahardware or software error has occurred that prevents the CPU from communicating
with the EEPROM or anillegal valueisstored in the EEPROM caused by the ESTG com-
mand. Correction: Try to use the delete EEPROM command ##.

E9: Checksum error
The Indexer’s (receiver’s) calculated checksum is not the same as the transmitted check-
sum.
Example:
25VM=2000Q3.
Correction:
Send the command as 25V M=2000A2.
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3.6

Error Messages

E10: Value out of rangefor CSand CT command
Correction: Select avalue within the specified range

E11: Limit switch activated

If the negative (NL) limit switch is activated, motor movement in the negative direction
is stopped. Only positive movement is now possible.

If the positive (PL) limit switch is activated, motor movement in the positive directionis
stopped. Only negative movement isnow possible. Thiserror messagewill not bewritten
to the RS232 interface. It will be placed in the error register only.

E12: Limit switch active. Motor run command ignored
If alimit switch isactivated when amotor-run command is executed, the motor command
will be ignored and the program will continue to the next command.

E13: Position limit exceeded. Position truncated

E14: Odd parity error
A command with wrong parity has been received because of noise on the RS232 inter-
face. Send the command again. Can also arise because the baud rate is not set correctly.

E15: Reserved

E16: Command not allowed in standby mode
The command isan illegal command in standby mode and can only be used in
aprogram.
Example.

The PX command is used to change mode from programming mode to standby mode.
Correction:

Do not use the command in standby mode.

E17: Memory full, (EEPROM)

The memory is full and cannot contain any more commands.

Correction:
Reduce the size of the program, erase blank lines and try to use commands that use
littte memory. See Alphabetical Overview of Commands, page 129 for command list.

E18: Command not allowed. Program isrunning.
A command has been used which is not allowed because the program is running.
Example
WAIT IN1=1
Correction:
Useavalid command. See Alphabetical Overview of Commands, page 129 for acom-
pletelist of valid commands.

E19: Command not allowed in programming mode

A command has been used which is not allowed because the indexer isin

programming mode.

Example
PE

Correction:
Use avaid command. The PE command changes mode from standby mode to pro-
gramming mode. It is not allowed to change from programming mode to program-
ming mode. See Alphabetical Overview of Commands, page 129 for a complete list
of valid commands.
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3.6

Error Messages

E20: Command not allowed. Motor isrunning

A command has been used which is not allowed because the motor is running.

Example SR=4000

Correction:
Use avalid command. The SR command runs the motor and is not alowed when
the motor is aready running. See Alphabetical Overview of Commands, page 129 for
complete list of which commands can be used.

E21: No program in RAM

If the temporary memory does not contain a program and the GO command is executed,

this error will occur.

Correction:
Load program and remember to store it permanently in the EEPROM. Set MR=1 so
that the program is started at power up, or “check” the “run at power up” item in the
program flow dialogue. (AMCxx or SMIxXx).

E22: Command ignored. Multicontrol or JVL bus communication error
An error in the communication between the SMI Indexer and a connected module on the
JVL bushasoccurred or an error occurred between 2 SMI Indexersin multicontrol mode.
Correction:

Check cable and make it shorter if possible. Use a screened cable.

Check that all units have their own unique address.

E23: Command ignored. Multicontrol or JVL bustimeout
The SMI Indexer has tried to send a command but has not received areply.
Correction:
Check if the module is connected correctly and has been given the correct address
corresponding to the command sent.
Check that all units have their own unique address
E24: Unknown register/flag on JVL Bus
E25: Reserved
E26: AC lower than 1. AC value changed to 1
E27: AC higher than 1250000. AC value changed to 1250000
E28: Reserved
E29: AOUT parameter out of resolution range
E30: Warning, wrong supply voltage
If the supply voltageislessthan 10 VDC or higher than 32 VDC for the SM13x or higher
than 85 VDC for the SMC35 this error message will be given.
Correction: Change the supply voltage to typically 24 VDC.
E31: Warning. SMI3x/SMC35 conflict solved
E32: VM specified lower than VS. VM value changed to VS
The Indexer have received aVVM value lower than VS.
Correction: Change the VM value to avaue higher than VS

E33: Error in CTM parameter
The number of parameters specified with the command is incorrect.
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Error Messages

Example:
CTM1=86
Correction:
Use a parameter within the limits.

E34: Too many gosub, max 32

A maximum of 32 GOSUB or JSlevels are alowed in aprogram. This error message
will be given if the program detects more than 32 JSlevels. The error will be given when
the Indexer isin running mode and detects the error.

Correction: Simplify the program with less GOSUB or JS commands.

E35: Program end

This error message will be given if the program ends without a jump command.

The Indexer will be in standby mode if this happens. The error will be given when the
Indexer isin running mode and detects the error.

Correction: Place ajump command to alabel abovein the end of the program.

E36: Too many else after if (EL SE)

This error message will be given if thereis a greater number of ELSE statements than IF
statements in the program. The error will be given when the indexer isin running mode
and detects the error.

This error can also be given if there are over 300 |F statementsin the program.
Correction: Use less than 300 |F statementsin the program

E37: Too many interrupts (INT)

A maximum of 32 interrupt programs running at the same timeis allowed. If the Indexer
is servicing an interrupt routine and another interrupt appears, it jumps to the new inter-
rupt routine. It will first continue with the first interrupt routine when the last is finished.
Thiserror message will be given if the program detects more than 32 interrupt levels. The
error will be given when the Indexer isin running mode and detects the error.
Correction: Simplify the program with less interrupt routines.

E38: Return without jump (RET, RETI)

Thiserror message will be given if the program detects aRET or RETI command without
aJor JScommand first. When areturn command is executed, it jumps to aline number
and if the Jump command is missing, the Indexer does not know which lineto return to.

E39: Warning!. Motor driverunning

This error message will be given if amotor command (SR,SP,S2) is under execution and
the motor driver isstill running or busy after a deceleration. Note that this error is given
if the motor “in position signal” (COIN) is active.

Correction: Thissignal must betied if not used or disabled by the CB16 flag - see CB16
Motor in position (COIN) flag, page 113

E40: Addressnot allowed. Max 255

E41: Timeout on IN7/IN8. (CVI command)
E42: Motor processor fault

E43: 01-08 Output error

One of the outputs O1-08 has been short circuited.

Correction:
Turn power off and fix the problem.
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Error Messages

E45: Fatal caseerror. Contact JVL

Thiserror will be given if thereis a problem in the Indexer’ s firmware or a problem
with the hardware.

Correction: Check program or use the delete EEPROM command ##.

E46: ERROR !. Alarm signal from motor drive
This error message will be given if the motor driver reports an error by activating the
SALA input.
Correction:
Turn power off and fix the problem in the motor driver. Check the cable.
Check if the SALA signal is connected properly or, if not used, disable the signal
using the CB15 flag - see CB15 Servo alarm signal (SALA) flag, page 113

E47: Unknown error. Contact JVL

Thiserror will be givenif thereisaproblem in the Indexer’ s firmware or a problem with
the hardware.

Correction: Check program or use the delete EEPROM command ##.

Note:

E43 - E47 arefatal errors. If they occur, motor and program execution will stop immedi-
ately and the ERROR LED will light continuously.

If CB11=1 the ERROR LED will be switched off and program execution will continue.
This can be used when it is required to handle errors which occur in the motor driver for
instance. The error routine can for instance activate the output connected to the driver re-
Set input.
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3.7

Alphabetical Overview of Commands

Com- Description Defaults| Limits Mode |Units page
mand Min. Max. S [P
? Show set-up - - - X |x |- 48
! Show Indexer type and address - - - X [x |- 48
#t Delete EEPROM - - - X - 41
AC Acceleration 100 1 100000 X |[x |Rpm/s 49
ACP Acceleration defined in pulses - 1 100.000 X |[x [|Pulses 49
ACT Acceleration defined in time - 1 10000 X |X |ms 50
ADDR Address 0 0 255 X |X 413
All Anaogueinput 1 - 0 16383 X |[x |5/16383V |52
Al2 Analogue input 2 - 0 16383 X X |- 52
(AO)[n1,n2] | Activateflag in external module | - - - X X |- 53
AOUT Analogue output 0 0 65535 X |x |5/65535V |54
AP Motor’s Actual Positioninunits |0 -2.147.483.648 |2.147.483.647 |x |x |Units 55
APP Actua position in pulses - -2.147.483.648 |2.147.483.647 |- |- |Pulses 47
BAUD Baud rate on RS232/ R$485 2 1 8 X |[x |bit/sec 48
CB [n] Control Flag - 1 40 X X |- 95
CHS Use checksum at RS232/R$485 |0 0=No 1=Yes X |X 56
CN1 Counter / timer 1 0 0 2.147.483.647 |x |x |Pulses 57
CN2 Counter / timer 2 0 0 2.147.483.647 |x |x |Pulses 57
CND1 Divider for CN1 1 1 2.147.483.647 |x |x |- 58
CND2 Divider for CN2 8 1 2.147.483.647 |x |x |- 58
(CO)[n1,n2] | Clear flag in external module - - - X [x |- 59
COMP Compare memory - 0 1000 X |x |- 51
CON Conversion factor for distance 1.0000 |0.0001 9999.9999 X [x |- 60
CTM1 Counter / timer 1 mode 1 1 7 X |x |- 63
CTM2 Counter / timer 2 mode 1 1 10 X |x |- 65
Ccv Show current Velocity 0 0 65.535 X [x |Rpm 66
CVI [n] Show velocity - 0 65.535 X [x |- 57
D Delay - 1 32.000 - X 58
E Global execute - - - X |Xx 58
ELSE Used together with IF command | - - - - x |- 68
ERR [n] Error bit (n=0-47) - 0 47 X X |- 59
ES[n] Error status (n=0-2) - 0.....0 1.1 X [x |- 69
EST Error statusin text - - - X |x |Text 72
ESTG Error status text - - - X |[x |Text 62
EXIT Exit programming mode - - - - x| 62
GO Start program execution - - - X |x |- 63
H,K Halt of motor and program - - - X [x |- 73
(H[n1.n2] Read flag from external module | - - - X [x |- 67
IF Used to control program flow - - - - x| 74
IN [n] Read input port status (n=1-8) - 00000000 11111111 X |x |Bit 75
(INPUT) Read data from external module | - - - X |Xx 75
[n1,n2]
INT[n] Interrupt control (n=1-10) - 1 10 X [x |- 7
() = Only available on indexer type SMI31 or SMC35B (Continued on next page)
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Alphabetical Overview of Commands

Com- Description Defaults | Limits Mode | Units page
mand Min. Max. s[pP
J Makes an unconditional jump - 0 2000 - Lineno. |78
JS Makes an unconditional jump to - 0 2000 - |x |Lineno. |78
subroutine
LINE Verify actual program line number - 0 2000 X |x |[Lineno. |79
(MAKRO) | Used for custom routines - - - X [X |- 79
MCHS[n] | Memory checksum (n=0-3) - 0 2147483647 |Xx |[X |- 80
MEM Show used memory 0 0 100 X [x | Text 80
MR1 Recall program from EEPROM 0 3 X | X 81
MR2 Recall registers from EEPROM - - - X | X 81
MS1 Save program in EEPROM - - - X | X 81
MS2 Save registersin EEPROM - - - X | X 83
NLS Negative Limit Switch 2 1 2 X | X 83
NSTART | Define trigger condition for 0 0 15 X |- 84
motor run
NSTOP Define trigger condition for 0 0 10 X |- 85
motor run
OUT [n] | Show/set levelsat User Outputs (n=1-8) | 00000000 | 00000000 11111111 X |[x |Bit 86
PIF Set format at input 7 and 8 1 1=Norma |2=Encoder |X |X |- 88
PLS Positive Limit Switch 2 1 2 X |X |- 88
PR Encoder pulses per revolution 8192 50 20000 X | x |Pulses/rev. |89
(PRINT) | Print datato external module - - - X |X |- 89
[n1,n2]
PRO- Programming mode - - - X |- |- 78
GRAM
R [n] User register, 32-bit - 0 220 X [X |- 78
RB [n] User register, 8-bit - 0 880 X |- 79
RESET Reset Indexer - - - X |X |- 92
RET Return from subroutine in a program - - - - x| 92
RETI Return from interrupt - - - - x| 93
RI[n] User register, 16-bit - 0 440 X [X |- 82
RS Status. 0=stop,1=acc.,2=max.,3=dec.... 0 7 X |X |- 94
RST Motor/program status in text - - - X | X |Text 82
RX1/RX2 | High speed interva output at O6 0 0 2147483647 |x |x |Pulses 85
RX [n] Special user register - -2147483648 | 2147483647 |X |X |- 85
SD Default set-up - - - X |X |- 101
SH Smooth Halt of motor - - - X [X |- 102
SN Serial number - 0 65535 X X |- 85
SON Servo on 0 0=Servooff |[1=Servoon |Xx [X |- 102
SP Set new absolute position 0 -2147483648 | 2147483647 |x |x |Pulses 103
SPT Set new global absolute position 0 -2147483648 | 2147483647 |x |x |Units/Puls. | 88
SR Set relative position 0 -2147483648 | 2147483647 |x |x |Pulses 104
SR2 Set relative offset distance 0 -16777215 | 16777215 X |x |Pulses 104
STOP Stop motor immediately - - - X |X |- 106

() = Only available on indexer type SMI131 or SMC35B

(Continued on next page)
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3.7 Alphabetical Overview of Commands

Com- Description Defaults | Limits Mode | Units page
mand Min. M ax. s[p

SZ Seek zero-point - - - X |X |- 106
VE Show firmware version and date | - - - X | X | Text 107
VM Maximum velocity 100 0 65535 X |X |RPM 107
VOL Show supply voltage - 8 45 X |x |Volt 108
VS Start speed 10 1 10000 X |x |Rpm 94
WAIT Waits for a specified condition - - - - X |- 108
() = Command only available on indexer type SMI131 or SMC35B
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4.1 Technical Data SMI30/31 and SMC35

Description Min. Typical Max. Units
Supply(P+, P-) : SMI30/31 only

Supply Voltage 10 32 VvV DC
Power Consumption (unconnected 1/0) @ 24VDC supply 8 W
Supply (P+, P-): SMC35 only

Supply Voltage 10 85 VDC
Power Consumption (unconnected 1/0) @ 80VDC supply ? W
Motor Connector, Current: SMC35 only

Running and standby current SMC35A 0 3 A
Running and standby current SMC35B 0 6 A
Resolution 6 bit 64 levels
Driver/Control Connector:

Output level (CLK+, CLK-, DIR+, DIR-) 0 5 \%
Output level at SON (NPN output) @ 50mA 1.3 VvV DC
Frequency for CLK output 0 2 MHz
Input level SALA 0 30 \%
Input level COIN 0 30 \%
SALA/COIN logic 0 0 25 \Y,
SALA/COIN logicl 4.5 25 Y,
PS+ (Only SMI30/31) 24 vDC
+14V Pin 6 (Only SMC35) 13 14 15 VvDC
+14V maximum current 50 mA
+5V Pin 8 (Only SMC35) 4.5 5 5.5 VvDC
+5V maximum current 50 mA
User Inputs (11 - 16 / PL, NL, HM) :

Input Impedance 3.2 3.6 kOhm
Logic "0" -1 25 VvV DC
Logic "1" 4.5 30 VvV DC
Logic "0" - 1.0 mA DC
Logic "1" 2.0 - mA DC
Max. frequency on input 17 and 18 100 kHz
User Inputs (17-18)

Input Impedance ? ?

Logic "0" ? ?

Logic "1"

User Outputs (O1 - 08):

Supply Voltage (0+, 0-) 8 28 vDC
Power Consumption (unconnected 1/0) @ 24VDC supply ?

Power Consumpt. All outputs activated @ 24VDC supply ?

Loaded Current per Output 700 mA DC
Overload Current 2 A

Continued next page
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4.1 Technical Data SMI30/31 and SMC35

Description Min. Typical Max. Units
Analogue Output (AOUT) :

Output voltage 0.00 5.00 VvV DC
Output current 0 5.0 mA
Output resistance at 5V out 10 Ohm
Analogue Inputs (All, Al2) :

Input Voltage (nominal) 0 5.0 VvV DC
Input Impedance 10 kOhm
Time constant 1.0 ms
Precision 5 %
Diverse:

Operating Temperature Range 0 45 Ko
Storage Temperature -20 70 ‘c
Humidity non condensing 0 90 %
Weight SMI30 500 grams
Weight SMC35 585 grams
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4.2

Physical Dimensions

4.2.1 Physical Dimensions of SMI30 /7 31
l 55 1
—a3—> |
: : - _:— A
I I
e B e '
[ R — \
[ — |
[ —1 |
[ R —] |
[ R — X
[ — \
[ R —] !
[ T —1 1100
[ — !
. !
— — !
. 3 !
. !
— — !
— — :
Ll
— A :f4
YL RET 9 1
=y PRI o
Bvoron ™ ' [AEa2
[CJERROR
=] «
o) &
= g
] g8 80
[HER| 82
=] HM
b= e
b= §F
=k
i & /E=5
E_‘ RS232 _qi‘_____y__ © 160
[T} e—p+
Lo l—rP ﬂ. .
[o]—<4—Al |ef
[ole—nai2 | o5
%—D—Aol ) 144
ggé
5o
%Eg; ORIVER
[ o]-Jo3
Co]HJoa A=4.2
[ e]-Jos
L=l Jos ‘B - -_¥Y__ ©
e
Lel—o- : @ B __v_
|
—— 50— |
—— 55—
11
= = All measurements in mm £0.2mm
[ —
=T —
[ —
[ R —]
= =
[ R
[ —
[ —]
= =
[ R —
[ R —
[ I —]
= =
[ —
= =
TT0101GB L
136 JVL Industri Elektronik A/S - User Manual - SM130-31 and SMC35A/B
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4.2.

Physical Dimensions
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Physical Dimensions of SMC35A and SMC35B
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4.3

Status and error indication

4.3.1

4.3.2

4.3.3

4.3.4

In addition to their normal function, the Indexer LEDs are also used to indicate vital error
conditions. The following describes the normal functions of the LEDs and their addition-
a functions. Seealso Error Satus Text (EST), page 72, concerning Indexer error messag-
€s.

The 4 LED’s on the front of the Indexer can show different status and error conditions.

Power LED (Green)

The Power LED islit when there the power is on and supplied to the Indexer. The LED
is controlled by the internal microprocessor. If the power is applied to the P+ and P- ter-
minal and the LED is not lit, there may be a defect fuse inside the Indexer or a malfunc-
tion in the Indexer’ s switch mode or processor circuit. Check the internal 5x20 fuse.

Program LED (Green)

The Program LED islit when the Indexer executes a program. If aprogramistransferred
to the Indexer and the LED not islit, check the MotoWare setup and select "Run Pro-
gram’. It isalso possible to start a program from the On line editor using the GO com-
mand.

Motor LED (Green)

The Motor LED islit when the motor is running. Thisis done if amotor command SR,
SP or &Z command is executed in run or standby mode.

Error LED (Red)

The Error LED islit when thereis an error in the user output circuit, an error in the ex-
ternal driver or an error in the program.

LED flashing once.
Thisindicates an error in a program when this was transferred to the Indexer. When
using the MotoWare software thiswill normally give an error message to the screen. If
no error message is shown on the screen, look at the internal SM130-31 error handling
systems by typing EST inthe Online editor. See Error Messages, page 123 for an error
list and correction possibilities.

LED continuously lit.

TheLED canbelit continuously if afatal error has occurred. See Error Messages, page

123 for an error list.

1. If auser output O1-O8 is short circuited.

Correction: Remove power from the Indexer and fix the problem.
Turn power on again.

2. If aservodriver reports an error to the Indexer. Thisis doneviathe SALA pinin
the driver/control connector. If the SALA isactive when a motor command is ex-
ecuted, the SM130 will stop the motor/program and turn the LED on.

Correction: Turn power off and fix the problem in the servo driver.

3: Fatal software error in the firmware. A command has been transferred to the In-
dexer and the Indexer has not been able to understand the command.

Correction: Use the RESET command to restart the Indexer or turn power off and
on. Check the program carefully for syntax errors, etc. and send it again. Please
fax or email adescription of the error to VL.
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4.4

Common Errors

During installation and use of the Indexer, various errors may occur. Information about
many of these can be obtained from the Indexer itself using the EST command. (see Error
Satus Text (EST), page 72). Some error conditions are similar to other errors. The fol-
lowing describes some of the most common errors and possible solutions.
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4.5 Connection to Yaskawa servo drives

Connection table
SMI30 |Yaskawa SGDE/SGDA-xxVP
Pin 2 Pin 1
Pin 4 Pin 3 I
Pin 5 Pin 2,4,10,19,35
Pin 6 Pin 13 @ @
Pin 7 Pin 34 @ @
Pin 8 Pin 8 @ @
Pin 9 Pin 14 @ g g
® %o
@)
@)
DRIVER ©@ o%e
Vo9
PS+ m CLK+ @ © @
SALA o | lI;, @2
com y 11sg & | pirs
_SON 4 I'lsg ®5»=N0
(7
4.5.1 Connecting a Yaskawa SGDE/SGDA driver

Theillustration above shows how to connect aY askawasigmadriver type SGDE/SGDA-
xXV P to the Indexer. It is recommended that shielded cableis used, with the shield con-
nected to GND (Pin 5) on the SM130-31. Do not use cable lengths longer than 2 meters.

Cable order no.: YASK-SMI30-SGDA
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4.5

Connection to Yaskawa servo drives

Connection table

SMI30 | Yaskawa SGDB/SGDH
Pin 2 Pin7
Pin 4 Pin 11
Pin5 Pin 1,8, 12, 26, 32,
Pin 6 Pin 47
Pin 7 Pin 31
Pin 8 Pin 25
Pin 9 Pin 40
DRIVER
PS+ m CLK+
SALA Iz ® »-
COIN | lls .j H | DIR+
SON | llg * T ”GND

N

ORBEOEOEEGEIOE

=
[

OOOOO®OOOVWOVLO

N
)

31

~

@OOOO®OO®OO®O®O
@ROOOOOOOBBOG

>

TT0152GB

4.5.2

Connecting a Yaskawa SGDB/SGDH driver

Theillustration above shows how to connect aY askawasigmadriver type SGDB/SGDH
to the Indexer. It is recommended that shielded cable is used, with the shield connected

to GND (Pin 5) on the SM130-31. Do not use cable lengths longer than 2 meters.

Cable order no.: YASK-SMI130-SGDB/H
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4.5 Connection to Yaskawa servo drives

N

w

Connection table

SMI30 | Yaskawa DR2

@
&
@ S ®
e
@
Pin 2 Pin7 =
Pin 4 Pin 11 @ @
Pn5 | Pin1,812,2632 &
e | Pinan &%
Pin 8 Pin 25 @ @
Pin9 Pin 40 o @
o ©,
@ 0O
DRIVER ®
® 0O
PS+ m @
AN o s ® O
Com ,, | lsg ®° DIR+
SON | @ D
4.5.3 Connecting a Yaskawa DR2 driver

Theillustration shows how to connect a 'Y askawa driver type DR2 to the Indexer. It is
recommended that shielded cableis used, with the shield connected to GND (Pin 5) on
the SM130-31. Do not use cable lengths longer than 2 meters.

Cable order no.: YASK-SMI30-DR2
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4.5

Connection to Yaskawa servo drives

4.5.4

Velocity and Angle

In both the Y askawa servo drivers and in the Indexer SM130, there are parameterswhich
influence the velocity of the motor and the angle it moves.

1. Yaskawa

Inal Yaskawadrives, 3 registersinfluencethe velocity and the angle (Cn-11, Cn-24 and
Cn-25)

The number of encoder pulses from the motor encoder is multiplied by afactor of 4in
the Y askawa driver, so that a motor encoder with for instance 2048 pulses will indicate
8192 pulses/rev. in the driver. If parameters 24 and 25 are both 1, the motor will require
8192 pulsesto turn 1 revolution. At low velocities this gives the best angular resolution,
but it will cause problems at high speeds as the Y askawa driver has a built-in 450 kHz
filter which correspondsto avelocity of max. 3295 rev./min. with 8192 pulses per rev. If
the velocity must be higher, Cn 24 can be set e.g. to 2.

2. SM13x

In the SMI Indexer there are also some parameters which influence the velocity and ac-
celeration of the motor and the angle it turns.

The PR command defines the number of pulses required to make the motor turn 1 revo-
lution. CON is a scaling factor which is used for example to rescale agiven length (e.g.
in mm) to a number of pulses.

Example:
SMI3x SGD(A/B) Motor (with 8192 p/rev.)
PR VM SR CON | Cn-11 -24 | -25 | Velocity | Position | Max. Vel.
112048 1000 | 2000 |1 2048 4 1 1000 8000
212048 1000 | 2000 |1 2048 1 1 250 2000 3295
318192 1000 | 2000 |1 2048 1 1 1000 2000 3295
4 ]8192 1000 | 2000 |2 2048 1 1 2000 4000 3295
518192 1000 | 2000 |1 2048 4 1 4000 8000

Combinations 1 and 3 should be preferred as in these cases the motor will run with the
velocity and run the distance corresponding to VM and SR.

SMI30/31 Yaskawa SGDx-xxVP
PR
\S/:;A:X T Cn-24
H | : :
SR=x I Con I A — @
AC=x »
Cn-25 - |
X selectable '
Eegm®)
x4 PG
Cn-OA L
Frequency
Divider Cn-11
TT0125GB
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4.6 Connection to JVL step motor driver

Step Motor Driver
Type SMD10, 11, 15, 30
o O @]
JVL INDUSTRI ELEKTRONIK
I I
Note!:screen only il I i A~
coni d ns\gna\\r‘ecelver P+ i o o % B+
N o % B-
o b= CKO
| e
© | MIBE:% STA
P a o il
PS+ @ | CLK- \ me ERR
SALA e G IORE s e #
con | zq #57—DIR~ i[ a )k S5
& e cspi=)feg_ so
oo e cA
cw e e g 5V
CON15
O O O
4.6.1 Connecting a JVL step motor driver SMD10,11,15,30
Theillustration above shows how to connect a VL step motor driver SMD10/11/15/30
to the Indexer.

It is recommended that shielded cable is used, with the shield connected to GND (Pin 5)
on the SM130-31. Do not use cable lengths longer than 2 meters. Remember to set the
Pulses/rev. command (PR) according to the driver’s pulses/rev. settings.

Step Motor Driver
Type SMD10, 11, 15, 30

ﬁ‘ o
VL INDUSTRI ELEKTRONKK
+ f s )(= % A+
J0K, 0-5W nowescreenony o Popp e A
BC5478 :\"Nv—‘ N Prie = B
=3.9k, 0.5W o —
e '_l 0= J[_ Il B
shield — 1] KO
Driver ‘ 10+ 1 0
white I M
® e g -
| green 'WI I
40@ ] CLK- | ‘ brown Il H ERR{—
L] Sisle % .zuli CLK+ = I v
—Tcon]1leg ® 7 | DR I H
| o, ¢&—— DR+ ST i =
SON |— %@ g5l | i H
K// GND —1 = I % =
l
@ Cww I 1 CA
CW ii 5v
CON15
Lo oo
Trois7Ge

If itisrequired that the ERR (Error) output is used so that the SM130 can report if the
driver produces an error, special cable W10020 (2m) must be used. The Error signal is
inverted to that it matchesthe level at the SALA input. When using the WI10020 cable,
remember to set CB15=0.
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4.6

Connection to JVL step motor driver

o+
nnnnnnnn

0gce008 sIli3<% issmstoaSmTzaz
8988888298732 7Y RGETGoIBTZRL B2
P 9
—_— EE o
© B2 [aesvoy avenmmoron momen] 3 9
( £ o s
L ) a8

may be mounted

A power-dump resistor

(33-50 Ohm/50W)

Fuse T10A

v
20-80vDC -[ %

=

Stel

o U
—rower

— Power
— Error \

_
Current Curve
3]

3]
Resolution —\\

50kHz Filter ON/OFF

— L GND /@
|+20V-80VDC
3 | Motor A+ [}
104 Motor A - —

(e] (o]

Screen

I

Screen connected to
digital GND as close to

) (0] Motor B +

Direction

T 5
H‘&E Motor B - 3l
- O 7 | Power Dump _|

18

19

Stepclock |

"

Digital GND
Standby Curren
Move Current \

i Current GND
o SMDA41 as possible \ curre —\
e T L,
"~ SMI30/31 ( O N \
TT0017
Screen Resistor values selected in
DRIVER accordance with table in section
- "Adjustment of Motor Current” in
SMD41 manual
° m AA
CLK+
DIR-
DIR+
GND
4.6.2 Connecting a Ministep Driver SMD41

The above illustration shows how atypical connection is made between JVL Indexer
SMI130 or SMI31 and a Ministep Step Motor Driver SMDA41. It is recommended that
screened cableis used for connecting the motor and the logic signals to the SM13x in or-
der to avoid spurious noise problems and to fulfil the requirements of CE conformity for

the compl ete system.

It isrecommended that the cable length between the SM13x and SMD41 does not exceed

2m.

The following SMI3x registers must be set:

PR

Pulses per motor revolution. This register must be set according to the number of
steps per revolution selected on the SMD41.

CB15 Control flag for SALA (servo aarm). Thisflag is set to CB15=1 so that the

SMI3x acceptslogic 0 asthe active level for the SALA input. Thismeansthat the
SMI3x detects any error from the SMD41 when the "Error" Output goesto logic
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4.7 Connection to other selected drivers

Driver connection socket

DRIVER/CONTROL

©
' pork-

PS+ 4—‘*0 A
I, ¢ ——»CLK+
SALAW ol ! »DIR-

COIN—}—. all |
SON < -12e *;7 7 PDIR+

il

GND

Optocoupler input CLK/DIR
with separate ground

CLK+(2) e—— W\

=
f I\—S-___”I
CLK-(1) o

1
|
|
1
7/

Optocoupler output

SALA(7)
or . 23
COIN(8) Servo
I = = alarm or
'\ >| SZ ; servo in
T-—--F- position
signal
GND(5) e

Line Driver input CLK/DIR

CLK+(2) o—

CLK-(1) o— GND

Transistor NPN output

SALA(7)
or o
COIN(8)

GND(5) o]

TT0156GB

Optocoupler input CLK/DIR
with common ground

CLK+(2) oW\ -9
YK o
DIR+(4) e——/\W\ —
jel i AN
{SZ |< I DR
LN R
GND(5) ® T
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4.8

Accessories

Accessories etc. for SM130/31 and SM C35A/B:

Software:

MotoWare Programming and setup SoftWare for Windows 95,98,2000,NT
Cables.

RS232-9-1 Standard 3m RS232 programming cable

RS232-9-a-b RS232 cablefor multipoint. a= number of units. b=length of cable

(3 or 5 meter).
Y ask-SM 130 SGDA Cablefor Y askawa SGDE/SGDA
Y ask-SM130-SGDB Cable for Y askawa SGDB/SGDH
SM130CON D-Sub connector for driver or controller connection

Extension Modules:
KDM10T/KDM 10D Keyboard/Display module for 19" rack (D version) or panel
mounting (T version)

IOM11 Input/Output module. 16 extrainputs and 8 extra outputs for
mounting in 19" rack

DIS11 Panel Mounting LED display

Power_Supplies:

PSU24-1 24V DC/100W Power Supply for Indexer/controller and In- and
Outputs

PSU80-2 80V DC/200W power supply for SMC35x controller.(115 or 230
VAC input

KITPSU80-2 Transformer, capacitor, diodes for low cost 80VDC power sup-
ply

Step motorsfor SMC35x:
(SMC35B isused if the motor is connected in parallel. 3Amp controller SMC35A can be

used if the motor is connected in series.

MST171A01 High torque step motor, 200 step/rev. 0.3Nm  1.9Amp
MST172A01 High torque step motor. 200 step/rev. 0.56Nm  1.9Amp
M ST230B01 High torque step motor. 200 step/rev. 0,6Nm  5.4Amp.
M ST231B01 High torque step motor. 200 step/rev. 1.06Nm  5.5Amp.
M ST232B01 High torque step motor. 200 step/rev. 1.87Nm  6.7Amp.
M ST 340B01 High torque step motor. 200 step/rev. 3.2Nm  6.0Amp.
M ST 341B01 High torque step motor. 200 step/rev. 4.6Nm  6.5Amp.
M ST 342B01 High torque step motor. 200 step/rev. 8.5Nm  6.3Amp.

External Driversfor SM1x or SMC35 1Y axis oper ation:
SMD41xx series Ministep Drivers

Connectors

Cs0107 7-pole connector

Cs0110 10-pole output connector

CS0002 14-pole input connector

CS0205 5-pole connector to motor (only SMC35)
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4.9

Program examples

4.9.1

Multi-tasking

The Indexer has a built-in signal processor to handle the actual motor run. Thusthe In-
dexer has the capability for operating the motor while the main program continues exe-
cution in the background. This takes place without decreasing the speed of program
execution. When arun command is executed (SR+, SZ+, SP+), the length is transferred
from the main processor to the signal processor, which then handles the entire motor run.
The main processor continues execution of its program and can continuously change the
velocity, acceleration ramps, lengths, and, for instance, set outputs, etc.

Thisgivesthe possihility for performing very advanced motion profiles and thus solving
all kinds of tasks.

ouT=0
auT4=1
SON=1
PR=8192 ; Set pul ses per revolution
. START VWAI T RS=0
QUT7=0
AP=0 ; set position.
AC=20000 ;set acc/dec to 500 RPM sec.
VM=1000 ; Set velocity to 1000 RPM
SR=100000 ; run max. |length 100000 pul ses.
. LOOP | F AP>20000 ; when position > 20000
aurli=1 ;set outputl
| F AP>30000 ; when position > 30000
QuT7=1 ; OUT7 connected to I N2
| F AP>40000 ; when position > 40000
QuT1=0 ;reset outputl.
I F I N3=1 ;if IN3 is activated
J: BREAK ;junp out of LOOP
IF I N2=1 ;if IN2 is activated shift
VM=2000 ;velocity to 2000 RPM
| F AP>60000 ; when position > 8000 shift
AC=40000 ; decel eration to 10000 RPM sec.
| F RS<>0 ;1f motor is still running
J: LOOP ; 20000 pul ses junp to LOOP
VWAI'T I N1=1
J: START
A
IN2
OuUT1 >
Ve'OAC”y RPM AC = 40.00
VM=2000
AC = 20.000
VM=1000
/AC:40.000
20.000 40.000  60.000 100.{)00 pulses ;
TT0137GB Time
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4.9

Program examples

(continued)

Theaboveillustration shows how the motion profile can be changed according to external
eventsor internal positions. The more events areintroduced, thelonger the loop scan time
will be. It is therefore recommended that the number of "IF" conditionsis kept to amin-
imum. The example above for instance requires that IN2 be activated during the whole
loop program in order that the function isreliable, as measurement only takes place once
within the loop program. (See Command timing, page 159. See also Monitoring of inputs
and errors, page 46, and the Interrupt (INT) command, page 77, for information on how
to control program flow using interrupts.)
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4.9

Program examples

4.9.2

Use of analogue input

; This program shows how to use the analogue inputs for variable speed

; in +- direction viaajoystick. 0-5 Volt connected to Al 1.

; Automatic mode via joystick and manual mode viainputs and preset distance +-

; Components used: SM130, SMD41 ministep driver, step motor, analogue joystick

: 5kOhm.
CINT

:MAIN

: MOTOR+

: MOTOR-

- MANUAL

- MANPLUS

: MANM NUS

PR=1600
R6=3

auT=0
VS=10
VM=300
AC=1000
R4=2200
R5=300

R2=2700
R3=1700
CB2=0
CB3=0

I F IN1=1
J: MANUAL
R1=Al 1/ R6
| F RI>R2
J: MOTOR+

| F R1<R3
J: MOTOR-
SH

VWAl T RS=0
J: MAIN
R10=R1- R2
| F R10<=VS
VM=VS
ELSE
VM=R10

| F RS=0
SR=10000000
J: MAIN
R10=R3- R1
| F R10<=VS
VMEVS
ELSE
VMERLO

| F RS=0
SR=- 10000000
J: MAIN

IF IN2=1

J: MANPLUS
I F IN3=1

J: MANM NUS
J: MAIN
SR=100
WAI T RS=0
J: MANUAL
SR=-100
VWAl T RS=0
J: MANUAL

M ni step resol ution. 1600 pul ses/rev
Use R6 to scal e the anal ogue i nput Al 1.
( VMEAI 1/ R6)

Clear all 8 outputs

Start speed

Maxi mum vel ocity

Acc/ decel eration in RPM s

Anal ogue val ue where notor stands stil
Dead band +- where notor nust stand

stil
Upper limt value
Lower limt value

8-BIT resolution with oversanpling

Val ue 0-16360

I f manual node sel ected

Junp to MANUAL

Read DA converter and divide by 3.

| f anal ogue value > upper limt ..
run the notor in + direction

| f anal ogue val ue < upper lint
run the notor in - direction

If in dead band, snpoth stop the notor

Wait until notor stands stil

Junmp to main, test again

Adj ust anal og val ue

If calculated speed < start speed
set speed to start speed

el se
Set speed to cal cul ated speed
If nmotor not running

start nmotor in positive direction
Junp to main
Adj ust anal ogue val ue
If calculated speed < start speed
set speed to start speed

el se
Set speed to cal cul ated speed
I f nmotor not running

start nmotor in positive direction
Jump to main

I f manual node and manual run in posi-
tive direction
.. junp
I f manual nmode and nanual run in nega
tive direction

Junp

Jump to main and check again

Run distance in positive direction
Wait for notor stopped

Junp to main and check again

Run di stance in negative direction
Wait for notor stopped

Jump to main and check again
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4.9

Program examples

4.9.3 Use of analog output and input

This program shows how it is possible to control the speed in both directions using two
potentiometers.
5voltsfor the supply of two 5kOhm potentiometersis generated by theinternal 5V output
which is set to supply 5V constantly. Input 1 and 2 are mounted with 2 switches that de-
termine whether the motor runsin one direction or the other.

SINET

: START

: GOPOS

"VAIT1

- GONEG

VWAl T2

R1=2
R2=2

aur3=1
auT4=1
CND2=7
crtmwe=7v
AQUT=255
AC=1000
VS=100
SON=1

I F I N1=1
J: GOPCs
IF I N2=1
J: GONEG
J: START
VMEAI 1/ R1

SR=10000000
VMEAI 1/ R1

I F I N1=1
J:WAITL

SH

WAI T RS=0

J: START
VMEAI 2/ R2

SR=- 10000000
VMEAI 2/ R2

IF I N2=1
J:WAI T2

SH

WAI T RS=0

J: START

Use
Al 1l
Use
Al 2
Poss
Poss
Set
Set
Set
Set
Set
Serv

Rl to scal e the anal ogue | nput
R2 to scal e the anal ogue i nput

ibly use QUT3 to control INL
ibly use QUT4 to control IN2
anal ogue output to 8-bit

TI MER2 as anal ogue out put

5V out

ACC/ DEC sl ope to 1000RPM SEC
M n. Speed to 100 RPM

o On

If GO Positive switch is activated

t

hen Junp to subroutine

| f Go-negative switch is activated

t
Test
Set
i npu
Move

C
Move

o]

hen junp to subroutine

i nputs again
Vel ocity to val ue of Anal ogue
tl

max. distance, while ..
hangi ng t he speed

until STOP is signalled

n input 1

| f STOP Decel erate notor speed

Wai t
dest
Test
Set
i npu
Move
C
Move
o]

until notor has reached its
i nation point

i nputs again
Vel ocity to value of Anal ogue
t 2

max. distance, while ..
hangi ng t he speed

until STOP is signalled
n input 2

| f STOP, Decel erate notor speed

Wi t
dest
Test

Indexer SMI30

until the notor has reached its
i nation point
i nputs again

IN2
IN3
IN1

AlL

TT0148GB
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4.9

Program examples

4.9.4

Test-program, quick start

: START

. STOP

R1=0

QUT=#00000000

aurl=1
D=30
QuT1=0
aur2=1
D=30
Qur2=0
QuT3=1
D=30
QUT3=0
auT4=1
D=30
QUT4=0
QuT5=1
D=30
QUT5=0
aute=1
D=30
QuT6=0
autr7=1
D=30
QJT7=0
auTs=1
D=30
SR=8000

WAI T RS=0

SR=- 8000

Wait RS=0

R1=R1+1

IFRL <5

J: START
ELSE
J: STOP

; Set

;Turn
;Wi t
;Turn
;Turn
;Wi t
;Turn
;Turn
;Wi t
;Turn
;Turn
;Wi t
;Turn
;Turn
;Wi t
;Turn
;Turn
;Wi t
;Turn
;Turn
;Wi t
;Turn
;Turn
;Wi t
; Move
;Wai t
; Move
;Wai t
;lnc.

;1 f register

regi ster
: Reset al

on QUT1
0.3 sec.
of f QUT1
on QUT2
0.3 sec.
of f QUT2
on QUT3
0.3 sec.
of f QUT3
on OUT4
0.3 sec.
of f QUT4
on QUTS5
0.3 sec.
of f QUTS5
on QUT6
0.3 sec.
of f QUT6
on OQUT7
0.3 sec.
of f QUT7
on QUTS
0.3 sec.

1 to Zero
out puts

8000 pul ses forward

until notor

has st opped

8000 pul ses backward

until notor
Regi sterl
Rl is less than 5

;Junp to START

has st opped
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4.9 Program examples

4.9.5 TurnMaster Mode

Example

VM=100

AC=100

SON=1

CB30=1 ;Can also be 2 or 3

PR=1600 ; M ni step node 1600 pul s/ rev sel ected

RX12=4800 ; Gear of 3 is used
:START |f IN=1

SP=0

WAI T RS=0

IF I N2=1

SP=2400

WAI T RS=0

I F 1 N3=1
SP=1200
WAI'T RS=0
J: START
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4.9 Program examples

4.9.6 114 axis mode

This program shows how 1 stepmotor and 1 servo motor can be controlled from asingle
SMC35B.

Using 1 program it is possibleto control 2 motors but not at the same time. (2 motors can
be run at the same time, but synchronously and with the same step-pulse rate).

The step motor is controlled from the internal driver and the servomotor and driver are
controlled via step-pulse and direction signals on the connector "setup".

:INIT_STEP PR=1600; Pul ses/rev

CS=1000 ; X-axis notor current at standstill
CT=2000 ; X-axis notor current when accel era-
; tion and running
VS=100 ; Start speed in RPM
AC=800 ; Acceleration in RPM s
VM=300 ; Top speed in RPM
INIT SON=1 ; Activate internal driver. X axis.
R1=0 ; position for x-axis. Step notor
R2=0 ; position for y-axis. Servo notor
R3=1000 ; relative length X and Y should nove
AP=0 ; Zero position counter
MAIN JS: STEP_ ON ; activate X-axis
VME400 ; Change speed
SR=3000 ; Run X-axis relative position forward
WAI T RS=0 ; WAt until position
R1=AP ; Set R2 = Actual position
D=10 ;o wait 100nS
JS: SERVO ON ; activate Y-axis
VM=3000 ; change speed
SR=20000 ; Run Y-axis relative position forward
VWAI T RS=0 ; WAt until position
R2=AP ; Set R2 = Actual position
D=10 ; wait 100nS
JS: STEP_ ON ; activate X-axis and Y-axis
VME40 ; Change speed for X and Y axes
AC=800 ; change accel eration for both axes
SR=R3 ; Run X and Y axes at the sane tine.
VAI T RS=0 ; wait until position reached
R1=R1+R3 ; update position counter for X-axis
R2=R2+R3 ; update position counter for Y-axis
D=100 ; wait 100nS
J: MAIN ; junp to main
: STEP_ON PR=1600 ; Pulses/rev for step notor axis
AC=800 ; Ceneral acceleration for Y-axis step notor
AP=R1 ; Preset position with last value for X-axis
CB36=1 7 Switch to X axis active
RET ; Return
: SERVO ON  PR=8192 ; Pulses/rev for servo axis
AC=10000 ; general acceleration for Y-axis servo-
; nmotor-step notor
AP=R2 ; Preset position with last value for Y-axis
CB36=2 7 Switch to Y axis active
RET ; Return
: STEP_ON PR=1600 ; Pulses/rev for step notor axis. Speed and
; acc for servo
; axis will not be valid.
AC=800 ; Acceleration for X-axis stepnotor
CB36=3 ; Enable X and Y axes to run at the sane tine
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4.9 Program examples

4.9.7 Use of KDM10O and registers

This program shows the use of absolute registers, with an SM131/SMC35 at address 1,
and aKDM10 at address 3. The program uses the registers 100-199. The register pointer
calculation isdone at the "REG_POINT" label.

At thefirst menu, the user has the possibility to change program number, change data, or
run the motor using the specified data. If <F1> is pressed, the change program routine is
run and the corresponding menu displayed; if <F2> is pressed, the data change menu is
shown; and if <F6> is pressed, the motor runs the specified length and speed.

; RLI=CHOOSEN PROGRAMNUVMBER
; RR=ABSCLUTE REG STERPO NTER
; R3=ABSCLUTE REG STERPO NTER ( VWORK)

MR2 ; READ ALL REGQ STERS
SON=1 ; SET SERVO SI GNAL ON
R1=1 ; SET PROGRAMNUMBER
: MENU AGC3. 1 ; CLEAR DI SPLAY
PRI NT3. 1. "PRGNO=" ; PRINT MENU AND ACTUAL PRGNO.
PRI NT3.0. R1

PRI NT3. 10. " <F1>CHANGE PRG'
PRI NT3. 41. " <F2>CHANGE DATA <F6>MOVE"

: READ_MENUKB R99=| NPUT3. 222 ; READ KEYBQOARDI NPUT
| F R99=0 ;1 F F1 1S PRESSED
J: CHANGE_PRGNO ;... THEN JUMP TO CHANGE_PRGNO
| F RO9=1 ;1 F F2 1S PRESSED
J: CHANGE_DATA ;... THEN JUMP TO CHANGE DATA
| F R99=5 ;1 F F6 | S PRESSED
J: MOVE_MOTOR ;... THEN JuvP TO MOVE_MOTOR
J: READ_MENUKB ; JUMP TO READ_MENUKB
: CHANGE_PRGNOAGS. 1 ; CLEAR DI SPLAY
PRI NT3. 1. " ACTUAL PRGNO="
PRI NT3. 0. R1
PRI NT3. 41. " NEW PRGNG="
R99=I NPUT3. 255 ; READ | NPUT FROM KEYBOARD
| F R99=0 ; 1 F "NOTHI NG' ENTERED
J: NO_PRG_CHANGE ;... THEN JUMP NO_PRG_CHANGE
| F RO9<1 ;| F ENTERED VALUE | S BELOW 1
J: PRGNO_M NMVAX ;... THEN JUVMP PRGNO_M NMAX
| F R99>10 ;| F ENTERED VALUE | S ABOVE 10
J: PRGNO_M NMVAX ;... THEN JUVMP PRGNO_M NMAX
R1=R99 ; SET R1 = R99
M52 ; SAVE ALL REG STERS | N EEPROM
: NO_PRG_CHANGEJS: ACT_DATA ; JUVP TO SUBROUTI NE ACT_DATA
J: MENU ; JUMP TO MENU

: PRGNO_M NVAXPRI NT3. 1. "ONLY DI G TS BETWEEN 1 AND 10"
D=400 "WAI T 4 SECONDS
J: CHANGE_PRGNO
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4.9 Program examples

: CHANGE_DATA

JS: ACT_DATA ; JUMP TO SUBROUTI NE ACT_DATA
AC3. 1 ; CLEAR DI SPLAY

PRI NT3. 1. " <F1>CHANGE LENGTH <F6>RETURN'

PRI NT3. 41. " <F2>CHANGE SPEED"

: DATA_ MENUKB R99=I NPUT3. 222 ; READ KEYBOARDI NPUT
| F R99=0 I F F1 | S PRESSED
J: CHANGE LENGTH ;... THEN JUWP TO CHANGE LENGTH
| F R99=1 I F F2 | S PRESSED
J: CHANGE SPEED ;... THEN JUWP TO CHANGE SPEED
| F RO9=5 I F F6 | S PRESSED
J: MENU ;... THEN JUVMP TO MENU
J: DATA_ MENUKB ; JUMP TO DATA MENUKB
: CHANGE LENGTHR3=R2 ;SET R3 = R2
AG3. 1 ; CLEAR DI SPLAY
PRI NT3. 1. "ACTUAL LENGTH="
PRI NT3. 0. R[ R3] ; PRINT REG STER R[ R3]
PRI NT3. 41. " NEW LENGTH="
R99=I NPUT3. 255 ; READ | NPUT FROM KEYBOARD
| F RO9=0 ;I F "NOTHI NG' ENTERED
J: CHANGE DATA ;... THEN JUVP CHANGE DATA
R[ R3] =R99 ; SET REA STER R R3] TO ENTERED
;. VALUE
M2 : SAVE ALL REGQ STERS TO EEPROM
J: CHANGE DATA ; JUMP TO CHANGE DATA
: CHANGE _SPEED R3=R2+1 i SET RB = R2 + 1
AG3. 1 ; CLEAR DI SPLAY
PRI NT3. 1. " ACTUAL SPEED="
PRI NT3. 0. R[ R3] ; PRINT REG STER R[ R3]
PRI NT3. 41. " NEW SPEED="
R99=I NPUT3. 255 ; READ | NPUT FROM KEYBOARD
| F RO9=0 ;I F "NOTHI NG' ENTERED
J: CHANGE DATA ;... THEN JUVP CHANGE DATA
R[ R3] =R99 ; SET REA STER R R3] TO ENTERED
: VALUE
M2 : SAVE ALL REGQ STERS TO EEPROM
J: SKI FT_DATA ; JUMP TO CHANGE DATA
. ACT_DATA JS: REG PO NT ; JUMP TO SUBROUTI NE REG PO NT
AG3. 1 ; CLEAR DI SPLAY
PRI NT3. 1. "ACTUAL LENGTH="
PRI NT3. 0. R[ R3] ; PRINT REG STER R[ R3]
R3=R2+1 SET R = R2 + 1
PRI NT3. 41. " ACTUAL SPEED="
PRI NT3. 0. R[ R3] ; PRINT REG STER R[ R3]
D=200 ;VWAI T 2 SECONDS
RET ; RETURN
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4.9 Program examples

: REG PO NT R2=R1-1 'SET RR = RL - 1
R2=R2* 10 : EVERY RECI PE CONTAINS 10 REG S
. TERS
R2=R2+100 : THE RECI PE STARTS AT REG STER 100
R3=R2 'SET R3 = R2
RET . RETURN
: MOVE_MOTOR JS: REG POl NT : JUMP TO SUBROUTI NE REG PO NT
AGB. 1 : CLEAR DI SPLAY
PRI NT3. 1. " MOVI NG "
PRI NT3. 0. R[ R3] : PRINT REG STER R[ R3]
PRI NT3.0." STEP W TH"
R3=R2+1 'SETR3 = R2 + 1
PRI NT3. 41. R[ R3] : PRINT REG STER R[ R3]
PRI NT3.0." RPM'
VM=R[ R3] : SET VM TO REG STER R[ R3]
SR=R[ R2] : SET SR TO REG STER R[ R?]
WAI T RS=0 “WAI T UNTI L MOTOR HAS STOPPED
PRI NT3. 0. " OK! " PRI NT "OK"
D=200 SWAI T 2 SECONDS
J: MENU :JUMP TO MENU
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4.10

Command timing

In critical-timing applications it can be important to know the time for each command.
Execution time is the time a command will use in a program. Interpretation time is the
time a command will use if it was sent to the Indexer/Controller viathe RS232/RS485.
Thetimeisfrom receipt of <CR> until <CR> is sent again to acknowledge command re-
ceived ok. All measurements are based on 9600 hit/sec.
The table below shows the execution time for the most typical Indexer commands.

Execution Interpre- | Bytes in

time tation EE-

(msec.) time PROM
Command Description typical (msec)
AC=x Set acceleration 10.6 13
AO 1.21 Set output on module 6.0 6
E T 7
CB2=1 Control flag 3.0 13
IF INx=x Statement 3.2 14
If IN=#XXXXXXXX Statement 4.5 14
If R1=R2 Statement 3.2 13
INT1....RETI Interrupt + Return INT 21 2+1
J:LABEL Jump to label 0.54 3
JS:SUB.... :SUB RET ‘é‘;?kp;g;‘rj]bm““”e and | 73 3+1
OUTX=x Set output X = X 2.6 13
PRINT 1.1."AB" Print text on display 11.0 9
R1 fgesnodoﬁli(c)i)%m 9.8 !
R1=AI1 :\ggtiﬁ%”l]f‘itriféi?tad ana- | 45 12
R1=AI1 :\ggtiﬁ]%”l]f‘itrif'li%ﬁd ana- | 66.0 12
R1=R2/15 Mathematic 5.8 18
R1=R2/R3 Mathematic 5.8 17
R1=R2 -100.000.000 Mathematic 4.3 18
R1=R2+100.000.000 Mathematic 4.3 18
R1=R2 * 100.000.000 Mathematic 4.4 18
RX=x Mathematic 2.7 13
R1=INPUT 1.201 Re"’l‘sl'a”;a”box ondis- | g
SH Soft Halt 0.8 1
SON=x Servo On/Off 3.7 13
SR=0 Run motor relative 6.6 13
SR=x Set relative distance 6.6 13
VM=x Set top speed 9.5 13
VS=x Set startspeed 9.4 13
WAIT IN1=1 Wait statement 3.3 14
WAIT R1=R2 Wait statement 3.3 13
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4.10

Command timing

Example:

If the Indexer/Controller is controlled from a PC or PLC that sends commands to be ex-
ecuted immediately, if is often desirable to know how much time will elapse.

The total time can be divided into 4 separate stages:

1) Transmission time from the PC/PLC to the Indexer/controller viathe RS232.

2) Interpretation time of the command. This is the time the Indexer/Controller uses to
check whether the commando is valid and any values are within allowable ranges.
The command interpretation timeis given in the table on the previous page.

3) Execution of the command. Thisistime taken for the command itself to execute,
in the same way asif it were part of a program. The execution timeis givenin the
table on the previous page.

4) Transmission time of the response from the Indexer/Controller to the PLC/PLC via
the RS232.

SR=10000 isto be sent to indexer/controller with address 1. The baud rate is 9600 bit/s.
The command to be sent is therefore 1SR=10000<CR>, in all atotal of 10 characters.
Each character comprises approximately 10 bits, so the transmission rate is 960 charac-
ters/s. 10 characterstherefore take 10.4 msto transmit. The Indexer responds with the re-
ply Y<CR>, i.e. 2 characters. Thistakes 2.08 ms. In accordance with the table on the
previous page, the total calculation is asfollows: Tota time = 10.4ms+ 5.9ms + 7ms +
2.08ms = 25.38ms.

If abaud rate of 19200 bit/sec was selected, the transmission time would be halved, cor-
responding to atotal time for transmission, interpretation and execution of 19.14ms.
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4.11 Connection tables
The connection tables below makeit easier to see the connectionsto PL Cs, other connec-
tors, etc., so that fault finding will be easier. For example, the tables can be used to indi-
cate the numbers of the individual connectors on a PLC in the "Connector no." column
and to specify what the connectionisused for under the"Application” column (e.g. " Start
signa from PLC", "Vacuum on", "Air cylinder up", etc.).

Con-
nector | Desig-
no, nation Description Application
HM Home Input
PL Positive limit
NL Negative limit
I- Gnd for Input
18 Input 8
17 Input 7
16 Input 6
15 Input 5
I- Gnd. for Input
14 Input 4
13 Input 3
12 Input 2
11 Input 1
I- Gnd. for Input
Supply
P+ +10 - 35V DC
P- Supply Ground
All Analog Inputl
Al2 Analog Input2
Analog Output
AO (0 - 5VDC)
RS485
A Terminal A
RS485
B Terminal B
Output Supply
O+ +5 - 30VDC
o1 Output 1
02 Output 2
o3 Output 3
04 Output 4
05 Output 5
06 Output 6
o7 Output 7
08 Output 8
O- Gnd. for Outputs
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4.11 Connection tables

Connection of SMI30, RS232/RS485 SUB D Connector (female)
Pin Desig-
no. nation Description Application
1 Common Chassis
RS232
2 Rx Receive
RS232
3 TX Transmit
4 A (A RS485)
5 Gnd. Signal Gnd.
6 Not used Not used
Tx Pull
Tx-PD Down
8 Term. RS485 Term.
B (B RS485)

Connection of SMI30, Driver SUB D Connector (male)
Pin Desig-
no. nation Description Application
1 CLK- Clock pulse-
2 CLK+ Clock pulse+
Direction
3 DIR- signal-
Direction
DIR+ signal+
5 GND. Signal Gnd.
Voltage out-
6 PS+ put
Alarm
7 SALA input
Servo-in po-
8 COIN sition input
Servo on/off
9 SON output
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4.12

Calculation of motor movement

Velocity (rpm.)

ACP: Pulses used for acceleration
ACT: Time in sec. used for acceleration
AC: Slope in rpm./sec.

VM: Top velocity in rpm.

VS: Start velocity in rpm.

t: Time in sec.

A
VM - S: Moved distance in pulses
PR: Pulses per revolution (encoder)
VS |
= >
ACT t Time (sec.)
_ (VM +VS)*ACT * PR
ACP= 120 [Pulses]
VM -V§)*PR
ACP= ( ) [Pulses]
120*AC
VM - VS
AC= [RPM/sec.]
ACT
* 2* * t+ *
S= ACTLTPR [Pulses]|| s= YMTtZPR [Pulses]
120 60
(Valid if VS=0) (Valid if velocity is constant)

TT0151GB
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4.13

Motor Connections (SMC35 only)

Forbindelse af JVL mator (serie)
Type MST230/31/32
og MIST340/41/42

Sort

A+ —— Orange/Hvid Sort/Hvid
[»]
E, A'l range
<
3 B+ Rod
(2]
I
B-¢— Rad/Hvid Gul/Hvid
Gul

Forbindelse af JVL motor (parallel)

Type: MST230/31/32
og MST340/41/42

Sort
Sort / Hvid
A+ Orange / Hvid

Orange

=2}

£ “'I

<

'B. B+ Rad

(/]

B. Rad / Hvid

Gul / Hvid
Gul

Forbindelse af MAE motor (parallel)
Type HY200-xxxx-xxx-x8
Type HN200-xxxx-xxx-x8

Sort
Sort / Hvid
As Orange / Hvid

2]

E’ A'l range

<

5‘ B+ Rad

(]

B. Road / Hvid

Gul / Hvid
Gul

Forbindelse af MIAE motor
Type HY200-xxxx-xxx-x4

A+ Sort (Hvid 17xx)
o Orange (Gul 17xx)
c | A-
c
2| e Rad (Rad 17xx)
n
g.1_Gul (Bla 17xx)

Forbindelse af MAE motor (serie)
Type HY200-xxxx-xxx-x8

Sort
A+ —— Orange/Hvid Sort/Hvid A+ Hvid
—
o Orange o X Hvid/Gren
£ A-l 9 £ A- l Gran AO A
=~ <
=\ B med 2| B, Sart B B
7] (7] Hvid/Rad
B-g— Red/Huid Gul/Huid B- Rod
Gul
TT0162GB

Forbindelse af MAE motor (unipol.)
Type HY200-1xxx-xxxxx6

( Mator i unipalar udfersel - 6 leder )

Bemaerk: Omdrejningsretningen kan vendes ved at ombytte A+ og A-
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4.13 Motor Connections (SMC35 only)

Forbindelse af Zebotronics motor Forbindelse af Zebotronics mator
Type : SMxxx.x.xx.x (4 terminaler) Type : SMhox.X.xx.x (8 terminaler)
1 Brun
3 Sort
A+ Sort 1 A 2 Huid
E'A A Gran 2 E. A 4 Red A &
E‘ B+l Red 3 E‘ B+l 5 _Bla BOE
(/] (7]
B- Hvid 4 B- 7 Gul
6 Gra
8 Gran
sm87/sM107/1 68.x.)(xA 4 SM56.x.xx
Forbindelse af Vexta motor Forbindelse af Phytron motor
Type PH2xx.xxx/PK2xx.xxx Type ZSx.xxx.x,x
Rad
( Moator i unipolar udfersel - 6 leder ) Brun
A+ Sort A+ Sort
E’l A Gul E’ A Gul
o i
('.n" B+ Red ("i; B+ Bla
B- Hvid B- Vialet
Hvid
Gren
Forbindelse af Vexta stepmotor
Type : PH2xx-xxx
Sort
Sort / Hvid
A+ Orange / Hvid
Orange
2 a
; l Rad
- B+
(]
B. Red / Hvid
Gul / Hvid
Gul
TT0163GB

Bemaerk: Omdrejningsretningen kan vendes ved at ombytte A+ og A-
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4.14

Declaration of conformity

\

Manufacturer's declaration
of conformity

The undersigned hereby declares that the following equipment has been designed
and manufactured in accordance with the protection requirements in
EU directive 83,/336,/EEC concerning electromagnetic compability (EMC)

Identification af equipment:
Category: Motor Controller
Manufacturer: JVL Industri Elektronik A/S

Type: SMI30, SMI31 Serva,/Step Motor Indexer

Manufacturer data:

JVL Industri Elektronik A/S
Blokken 42

DK-3460 Birkerad
Denmark

Tel. +45 45 82 44 40
Fax. +45 45 82 55 50
E-mail: jvi@jvl.dk

Internet: http://www.jvi.dk

The following standards are used as the basis for this declaration:

Emission - ENS0081-2 1983
Immunity - ENSOOB2-2 1894

Remarks:
The CE-mark only indicates conformity with the EMC-directive 89,336 /EEC

Date: 1.January 1996

Bo V. Jessen
Head of Development

TT0153GB Y,

LX0007-01GB Revised 14.2.1996
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4.14 Declaration of conformity

EU - Declaration of Conformity

The undersigned hereby declare that the fallowing unit fulfils the protection
requirements of EU-directive 89,336 /EEC concerning electromagnetic
compatibility (EMC).

Identification of the product
Category: Motor Controller
Manufacturer: JVL Industri Elektronik A/S

Type: SMC35A and SMC35B Step Motor Controller

Manufacturer's name and address:
JVL Industri Elektronik A/S

Blokken 42

DK-3460 Birkered

TIf. +45 45 82 44 40

Fax. +45 45 82 55 50

E-mail: jvi@jvl.dk

Internet: http://www.jvi.dk

Conformance to the following standards* :
Emission - EN500O81-2 1993
Immunity - ENS50082-2 1994

Supplementary Information :
The product complies only with the requirements
of the EMC-Directive 89,/336 /EEC*.

July 2000

=

Bo V. Jessen
Head of Development

-

LB0169GB
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Index

- Subtraction operator 41
Symbols
I' (Indexer type) command 48, 51
# Binary notation 41
## (Delete EEPROM) command 49
* Multiplication operator 41
+Addition operator 41
/ Division operator 41
; Semi Colon, Command Delimiter 29, 34
< Lessthan operator 41
<= Lessthan or equal to operator 41
<> Not equal to operator 41
= Equal to (value assignment) operator 41
> Great than operator 41
>= Greater than or equal to operator 41
? (Show set-up) command 48
Numerics
1%.axis mode, program example 155
1%>-axis Control Flag, CB36 120
A
AC (Acceleration) command 49, 159
Acceleration (AC) command 49, 159
Acceleration pulses (ACP) command 49
Acceleration time (ACT) command 50
ACP (Acceleration pulses) command 49
ACT (Acceleration time) command 50
Activate flag in external module (AO) com-
mand 53, 159
Actual Position (AP) command 55, 159
Actual Position Pulses (APP) command 55
Addition operator, +, 41
ADDR (Address) command 51
Address 28
Address (ADDR) command 51
All, Al2 (Anaogue Input) commands 52
Anaogue Inputs 26, 161
All, Al2 commands 52
Analogue Conversion Flags CB2/CB3
110, 159
Program Examples 151-152
Anaogue Output 27, 161
AOUT command 54
Program Examples 152
AND operator 41
ANDL 42
AO (Activate flag in external module) com-
mand 53, 159

AOUT (Anaogue Output) command 54
AP (Acuta Position) command 55, 159
APP (Actual Position Pulses) command 55
Argument, Command argument 28
Arithmetic Expressions 40
Array functions 45
B
Baud Rate 28
Baud Rate (BAUD) command 56
Binary Notation 41
Bipolar motors 20
Bit operations 42
C
Cabling 19, 140142, 144-145, 148, 161—
162, 164-165
Capacitor 22-23
Carriage Return (Command Delimiter) 29
CB1 Direction Level Flag 110
CB10 Default Direction Flag 111
CB11 Disable Error E43-E47 Flag 111
CB12 Trigger Level Flag for INT1 112
CB13 Trigger Level Flag for INT2 112
CB14 Trigger Level Flag for INT3 113
CB15 register (SMI3x Indexer) 145
CB15 Servo Alarm Signal Flag 113
CB16 Motor in Position Flag 113
CB17 Enable Running Output (08) Flag 113
CB18 NSTART Trigger Level Flag 113
CB19 Disable Input Averaging Flag 113
CB2/CB3 Analogue Conversion Flags 110,
159
CB20 High-speed start trigger at IN1 114
CB21 High-speed start trigger at IN2 114
CB22 Diverse Flag 114
CB23 Electronic Gearing Flag 115
CB24 Position Reached Flag 115
Status Flags 115
CB25 Trigger Level Flag for NL Input 115
CB26 Trigger Level Flag for PL Input 115
CB27 Zero Search Flag 116
CB28 CVIx Freguency Range Flag 116
CB29 RS232 Activity Flag 116
CB30 Turntable Mode 116
CB31 Reserved, for internal use 117
CB32 Set/Read Interrupt status 117
CB33 User Output Error Mode 118
CB34 Reserved 118
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Index

CB35 Command acknowledge flag 118—
119

CB36 1%2-axis control/chopper frequency
flag 120

CB37 Digita filtering on interrupt inputs
flag 121

CB38 Motor status (RS) when limit activat-
ed flag 121

CB39 Diverseflag 121

CB4 End-of-travel flag 110

CB40 Software position limits flag 122

CB5110

CB6 Error at User Output Flag 110

CB7 Output Error Flag 111

CB8 General Error Flag 111

CB9 RS232 Communication Flag 111

CE requirements 19

Checksum 28-29
CHS (Checksum) command 56
Memory Checksum (MCHS) command

80

CHS (Interface Checksum) command 56

Clear Flag in external module (CO) com-
mand 59

CLK Outputs 24-25

CN1 (Counter/Timer 1) command 57

CN2 (Counter/Timer 2) command 57

CND1 (Counter/Timer 1 Divider) command
58

CND2 (Counter/Timer 2 Divider) command
58

CO (Clear Flag in external module)) com-
mand 59

COIN Output 24-25
Motor in Position Flag CB16 113

Command 28
Argument 28
Checksum 28-29, 56
Command acknowledgeflag, CB35 118—

119

Command Description 47-109
Command Overview 129-131
Command Timing 159
Delimiter 28-29, 34
Line, max. no. of characters 29
Syntax 28

Common Errors 139

Communication 28-30
Address 28
Checksum 28-29, 56, 80
Command 28
Command syntax 28
Errors, see ESO command 69-71
Protocol 28
Rate 28, 56
RS232 Activity Flag CB29 116
RS232 Communication Flag CB9 111
Synchronisation 29
Use of RS232/485 Interface Commands
34
COMP (Compare Memory) command 59
Compare Memory (COMP) command 59
CON (Conversion Factor) command 60
Connection
Analogue Inputs 26
Analogue Output 27
Connection Tables 161-162
Driver Outputs 24
End-of-travel Limit Inputs 16
Home Input 17
Indexer Front Panel Overview 8
of Indexer to aPC 30
Overview 14
Power Supply 22
RS232/R$485 Interface connection 28,
30
User Inputs 15
User Outputs 18
Connection of motor 2021, 164-165
Connection of motor phases 21
Control Flags 110-122
Control of program flow 42-44, 68, 74, 78,
92-93
Conversion Factor (CON) command 60
Counter Mode (CTM 1) command 63
Counter Mode (CTM2) command 65
Counter/Timer 1 (CN1) command 57
Counter/Timer 1 Divider (CND1) command
58
Counter/Timer 2 (CN2) command 57
Counter/Timer 2 Divider (CND2) command
58
CR (Command Delimiter) 28-29
Critical Errors 69, 128
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Index

CS (Motor Current at Standby) Command
61
CT (Motor Current when Running) com-
mand 61-62
CTM1 (Counter Mode) command 63
CTM2 (Counter Mode) command 65
Current Frequency (CVI) command 67
CVIx Frequency Range Flag CB28 116
Current Velocity (CV) command 66
CV (Current Velocity) command 66
CVI (Current Frequency) command 67
CVI Frequency Range Flag CB28 116
D
D (Delay) command 46, 638
Deceleration 49-50
Default
Default Direction Flag CB10 111
System Default (SD) command 101
Delay (D) command 46, 638
Delete EEPROM command ## 49
Digital Inputs 15-17, 161
Disable Input Averaging Flag CB19 113
Encoder inputs
see PIF command 88
High-speed Start Trigger at IN1, Flag
CB20 114
High-speed Start Trigger at IN2, Flag
CB21 114
Read Status of Inputs (IN) command 75
Digital Outputs 18
Enable Running Output (08) Flag CB17
113
Error at User Output Flag CB6 110
Read/Set Status of Outputs (OUT) com-
mand 86-87
Dimensions 136-137
DIR Outputs 24-25
Direction
Default Direction Flag CB10 111
Direction Level Flag CB1 110
Disable Error E43-E47 Flag CB11 111
Disable Input Averaging Flag CB19 113
Diverse Flag CB22 114
Division operator, /, 41
Driver
Outputs 24
Y askawa Servo Drivers 140-143

E
E (Global Execute) command 68
EEPROM, Delete EEPROM (##) command
49
Electronic Gearing Flag CB23 115
ELSE 42, 68
Enable Running Output (08) Flag CB17 113
Encoder inputs
see PIF command 88
Encoder Pulses (PR) command 89
End-of-travel Limit Inputs 16, 161
Disable Input Averaging Flag CB19 113
End of travel Flag CB4 110
Negative Limit Switch (NLS) command
83
Positive Limit Switch (PLS) command
88
Trigger Level Flag for NL Input CB25
115
Trigger Level Flag for PL Input CB26
115
Equal to (value assignment) operator, =, 41
ERR (Error Bit) command 69
Error
Output Error Flag CB7 111
Error Messages 43, 124-127
Errors
Common Errors 139
Communication errors, see ESO com-
mand 69-71
Critical Errors 69, 128
Disable Error E43-E47 Flag CB11 111
Diverse Flag CB22 114
Error at User Output Flag CB6 110
Error Bit (ERR) command 69
Error Messages 124-127
Error Status Text (EST) command 72
Error Status Text (ESTG) command 72
General Error Flag CB8 111
Monitoring inputs and errors 46
Read-out of Error Status (ES) command
69-71
Status and Error Indication 138
Testing error routines using the ERR
command 69
ES (Read-out of Error Status) command 69—
71
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Index

EST (Error Status Text) command 72

ESTG (Error Status Text) command 72
Diverse Flag CB22 114

Exclamation mark
See Indexer type command 48, 51

Execute. Global Execute command E 68

Execution time of commands 159

EXIT (Exit Programming Mode) command
72

Exit Programming Mode (EXIT) command
72

External modules 53, 59, 75-76, 89-90, 159

F

Factory default settings (## command) 49

Factory Default Set-up, SD command 101

Firmware Version (VE) command 107

Flags
Control Flags 110-122

Front Panel, Overview 8

G

Galvanic isolation 15-18, 26-27

Gearing Flag CB23 115

General Error Flag CB8 111

Global Execute (E) command 68

GND Output 24-25

GO (Start Program Execution) command 73

Grammatical errors 43

Greater than operator, >, 41

Greater than or equal to operator, >=, 41

Ground 15-17, 161

H

H (Halt) command 73

Halt (H) command 73

Hardware 13-18, 22, 24, 26-30

High-speed Start Trigger at IN1, Flag CB20
114

High-speed Start Trigger at IN2, Flag CB21
114

Home Input 17, 161
Disable Input Averaging Flag CB19 113

|

| (Read Flag from External Module) com-
mand 76

IBM AT/IBM-XT/PS2 30

|F statement 42, 74, 159

IN (Read Status of Inputs) command 75

Indexer type command ! 48, 51

INPUT (Read Data from External Module)
command 75
Inputs
Analogue Inputs 26, 52, 151-152, 161
Disable Input Averaging Flag CB19 113
Encoder inputs
see PIF command 88
End-of-travel Limit Inputs 16, 161
High-speed Start Trigger at IN1, Flag
CB20 114
High-speed Start Trigger at IN2, Flag
CB21 114
Home Input 17, 161
Monitoring inputs and errors 46
Read Status of User Inputs (IN) com-
mand 75
User Inputs 15-17, 161
INT (Interrupt) command 77
Trigger Level Flag for NL Input CB25
115
Trigger Level Flag for PL Input CB26
115
Interface
see RS232/R$A485 Interface
Interrupt
Return from Interrupt (RETI) command
93
Interrupt (INT) command 77
Trigger Level Flag for NL Input CB25
115
Trigger Level Flag for PL Input CB26
115
Interrupt Controlled Start (NSTART) com-
mand 84-85
NSTART Trigger Level Flag CB18 113
Interrupt Controlled Stop (NSTOP) com-
mand 85-86
Trigger Level Flag for NL Input CB25
115
Trigger Level Flag for PL Input CB26
115
Interrupt status 117
INV 42
J
J (Jump) command 44, 78, 159
JS (Jump Subroutine) command 44, 78, 159
Jump command 44, 78, 159
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Index

Jump Subroutine command 44, 78, 159
JVL Step Motor Driver 144
L
Labels
See the J and JS commands and Moto-
ware
LEDs
Status and Error Indication 138
L ess than ooperator, <, 41
Less than or equal to operator, <=, 41
Limit Inputs 16, 161
LINE (Verify Line Number) command 79
Line Number
Verify Line Number (LINE) command
79
Logic Operations 42
Logical Operators 41
M
Macro Functions (MAKRO) command 79
MAKRO (Macro Functions) command 79
Maximum Vel ocity (VM) command 107,
159
MCHS (Memory Checksum) command 80
MEM (Show Used Memory) command 80
Memory Checksum (MCHS) command 80
Memory, Show Used Memory (MEM) com-
mand 80
Ministeps 89
Mode 47
Motor Connection 20-21, 164-165
Motor Current at Standby (CS) commands
61
Motor Current when Running (CT) com-
mand 61-62
Motor in Position (COIN) Flag CB16 113
Motor Phases 20
MotoWare 37-39
MR1 (Recall Program) command 81
MR2 (Recall Registers) command 81
MSL1 (Save Program) command 81
MS2 (Save User Registers) command 83
Multiplication operator, *, 41
Multi-tasking 149-150
N
Negative Limit Switch (NLS) command 83
Trigger Level Flag for NL Input CB25
115

NLS (Negative Limit Switch) command 83
Trigger Level Flag for NL Input CB25
115
Noise 19
Noise emission 19
Not equal to operator, <>, 41
NPN output 15-17
NSTART (Interrupt Controlled Start) com-
mand 84-85
NSTART Trigger Level Flag CB18 113
NSTORP (Interrupt Controlled Stop) com-
mand 85-86
Trigger Level Flag for NL Input CB25
115
Trigger Level Flag for PL Input CB26
115
O
Operators
Arithmetic Operators 40
Logical Operators 41
Precedence 41
Optical isolation 15-18, 26-27
OR operator 41
ORL 42
OUT (Read/Set Status of Outputs) com-
mand 86-87, 159
Outputs
Anaogue Output 27, 54, 152, 161
CLK 24-25
COIN 24-25
COIN Motor in Position Flag CB16 113
DIR 24-25
Driver Outputs 24
Enable Running Output (08) Flag CB17
113
Error at User Output Flag CB6 110
GND 24-25
Output Error Flag CB7 111
PS+ 24-25
Read/Set Status of User Outputs (OUT)
command 86-87
SALA 24-25
SALA Signal Flag CB15 113
SON 24-25
User Outputs 18
Overload
Voltage 22-23
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Overview of Commands 129-131
P
P- terminal 22-23, 161
P+ terminal 22-23, 161
Parallel connection of motor phases 2021
Pausing program execution
See the Delay (D) command
PC 28, 30-31, 35, 81, 89-90, 99, 118-119,
160
Connection of Indexer to aPC 30
Phases 20
PIF (Pulse Input Format) command 88
PLC 7, 75-76, 111, 119, 160-161
PLS (Positive Limit Switch) command 88
Trigger Level Flag for PL Input CB26
115
PNP output 15-17
Pointer functions 45
Position Reached Flag CB24 115
Positive Limit Switch (PLS) command 88
Trigger Level Flag for PL Input CB26
115
Power Supply 22
Capacitor 22-23
Supply Voltage (VOL) command 108
PR (Encoder Pulses) command 89
Prefix 47
PRINT (Print to External Module) com-
mand 89-90, 159
Print to External Module (PRINT) com-
mand 89-90, 159
Programming & Programs 3646
Command Description 28-29, 47-109
Alphabetical Overview of
Commands 129-131
Control Flags 110-122
Error Messages 124-127
Execution time of commands 159
PROGRAM (Set Indexer to Program-
ming Mode) command 90
Program Examples 149-158
Multi-tasking 149-150
Test-program, quick start 10, 153
Use of analogue input 151-152
Use of analogue output 152
Program execution, GO command 73
Program Exit (PX) command 72

Program flow 42-44, 68, 74, 78, 92-93
Programming the Indexer using Moto-
ware 37-39
Recall Program (MR1) command 81
Save Program (MS1) command 81
Set Indexer to Programming Mode
(PROGRAM) command 90
PS+ Output 24—25
Pull-up resistor 15-17
Pulse Input Format (PIF) command 88
PX (Program EXIT) command 72

Q
Question mark

See Show set-up command 48

Quick Start, Test program 10, 153

R

R (User Register) command 91

R0-R220
See User Registers

Range 47

RB (User Register) command 92

Read data from external module (INPUT)
command 75

Read Flag from external module (I) com-
mand 76

Read Status of Inputs (IN) command 75

Read/Set Status of Outputs (OUT) com-
mand 86-87, 159

Recall Program (MR1) command 81

Registers 36
Recall Registers (MR2) command 81
Save User Registers (MS2) command 83
Specia User Registers (RX) command

96-100, 159

User Register (R) command 91
User Register (RB) command 92
User Register (RlI) command 93, 159

Registers, SM13x 145

Relative Offset Positioning (SR2) command
104-105

Relative Positioning (SR) command 104,
159

Report Motor Status (RS) command 94

Report Motor/Program Statusin Text (RST)
command 95

Reset factory default settings, (## com-
mand) 49
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Reset Indexer (RESET) command 92
Resonances 89
RET
See Subroutines 44, 92
RETI (Return from Interrupt) command 93
Return from Interrupt (RETI1) command 93
RI (User Register) command 93, 159
RS (Report Motor Status) command 94
Motor status (RS) when limit isactivated
flag, CB38 121
RS232/R$485 Interface 28-30
Address 28
Checksum 28-29, 56, 80
Command 28
Command Syntax 28
Communication (Baud) Rate 28, 56
Communication Protocol 28
Connection 28
Errors, see ESO command 69-71
RS232 Activity Flag CB29 116
RS232 Communication Flag CB9 111
Synchronisation 29
Use of commands 34
RST (Report Motor/Program Statusin Text)
command 95
Runtime errors 43
RX (Specia User Registers) command 96—
100, 159
S
SALA (servo aarm) 145
SALA Output 24-25
Signal Flag 113
Save Program (M S1) command 81
Save User Registers (MS2) command 83
Screened cable 19, 140-142, 144-145, 148,
161-162, 164-165
SD (System Default) command 101
Seek Zero Point (SZ) command 106
Zero Search Flag CB27 116
Semi-colon (Command Delimiter) 29, 34
Serial connection of motor phases 20-21
Serial Number (SN) command 102
Servo Alarm Signal (SALA) Flag CB15 113
Servo On (SON) command 102, 159
Set New Absolute Position (SP) command
103

Set New Global Absolute Position (SPT)
command 103

Set/Read Interrupt status 117

Set/Read Status of Outputs (OUT) com-
mand 86-87, 159

Set-up (Show set-up) command ? 48

SH (Smooth Halt of Motor) command 102,
159

Show set-up command ? 48

Show user memory (MEM) command 80

Smooth Halt of Motor (SH) command 102,
159

SN (Serial Number) command 102

Software 33

SON Output 24-25
Servo On (SON) command 102, 159

SP (Set New Absolute Position) command
103

Special User Registers (RX) command 96—
100, 159

Specifications 134-135

SPT (Set New Global Absolute Position)
command 103

SR (Relative Positioning) command 104,
159

SR2 (Relative Offset Positioning) command
104-105

Standby Mode 35
Motor Current at Standby (CS) command

61

Start program execution, GO command 73

Start Rate (VS) command 108, 159

Status and Error Indication 138
Motor Status (RS) when limitisactivated

flag, CB38 121

Status Flags 110-111, 113, 115-116

STOP (Stop Motor) command 106

Stop Motor (STOP) command 106

Subroutines 44, 92

Subtraction operator, -, 41

Supply Voltage (VOL) command 108

Synchronisation 29

Syntactic errors 43

Syntax
Command Syntax 28

System Default (SD) command 101

SZ (Seek Zero Point) command 106
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Zero Search Flag CB27 116
T
Technical Data 134-135
Temperature (TP) command 107
Test program, Quick Start 10, 153
Testing error routines using the ERR com-
mand 69
Timing, Command Timing 159
Torque 21
TP (Temperature) command 107
Trigger Level Flag for INT1 CB12 112
Trigger Level Flag for INT2 CB13 112
Trigger Level Flag for INT3 CB14 113
Trigger Level Flag for NL Input CB25 115
Trigger Level Flag for PL Input CB26 115
Turntable Mode CB30 116
U
Unipolar Motors 20
User Inputs 15-17, 161
Disable Input Averaging Flag CB19 113
Encoder inputs
See PIF command 88
High-speed Start Trigger at IN1, Flag
CB20 114
High-speed Start Trigger at IN2, Flag
CB21114
Read Status of User Inputs (IN) com-
mand 75
User Outputs 18
Enable Running Output (08) Flag CB17
113
Error at User Output Flag CB6 110
Read/Set Status of Outputs (OUT) com-
mand 86-87
User Output Error Mode Flag, CB33 118
User Registers 36
Recall Registers (MR2) command 36, 81
Save User Registers (M S2) command 36,
83
Specia User Registers (RX) command
96-100, 159
User Register (R) command 91
User Register (RB) command 92
User Register (RI) command 93, 159
\%
Value assignment (equal to) operator, =, 41
VE (Firmware Version) command 107

VM (Maximum Velocity) command 107,
159

VOL (Supply Voltage) command 108

Voltage Overload 22-23, 26

V'S (Start Rate) command 108, 159

W

Wait for Condition (WAIT) command 108,
159

Y

Y askawa Servo Drivers 140-143

Z

Zero Search Flag CB27 116
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