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Note: In order to simplify the manual, this mancavers only the Revision 1 hardware and later and
firmware versions from 15.06C on. For Revision @dveare and earlier versions please refer to thieeear
Rev. 0/1 manual.

Overview

The InStep IV control module is intended to be usecbnjunction with a stepper drive and motor or a
servodrive with step input and a servomotor. livides stop/start registration control of procesaesh as
self-adhesive labelling, overprinting etc. This @i®n can be speed synchronised with another tipaera
such as the product conveyor or printing machine.

Itis housed in a DIN rail mountable enclosure. €helosure can be opened by operating two small
catches to enable the user to configure the uaiseveral jumpers located inside. This allows for
diversified applications while maintaining the sana@dware minimising the need for several unitseo
kept for spares.

The enclosure has 16 screw terminals and a fivebuayconnector on the bottom. The bus has two
connections for the RS-485 half-duplex communicetibus, two connections for a differential master
encoder input and one connection for ground. Ug2tainits may be daisy chained or multi-dropped to
allow a user interface/PLC to control several aofamotion.

All inputs are independently jumperable to charggrtpolarity for use with either sinking (NPN) or
sourcing (PNP) input devices. The outputs can bagéd for sinking or sourcing type but all musthes
same type.

The amount of I/O available is in fact limited etterminals fitted to this enclosure and an expans
board is available which will plug onto the exigtinoard and then fit into a wider enclosure that 2v&
terminals. This provides more I/O and many otheions.

There is a green and a red LED on the front. TeemLED is to indicate that the internal 3.3V syppl
functional and the red LED indicatg&atus.

In order to minimise the amount of firmware versiawo of the input terminals have jumpers which can
select 1 of 3 available input signals and two efalitput terminals can be jumpered to one or mbde o
available output signals. Also there are 8 jumpeiselect various options. Three of these are tesed
select the unit’'s address on the multidrop network.

Wiring

Power
A power supply of between 12 and 28 volts DC isunexgl to be connected to terminals 1
and 2. The total power requirement is 100mA plgsiirand output currents.

Inputs
All input are required to either sink or sourcevietn 5 and 12mA at between 12 and 28
volts DC. The master encoder input is five volfetiéntial RS-422/RS485. Referjtonper
description table to select polarity of inputs.

Outputs

All outputs can sink or source up to 100mA eactinatsame voltage as supplied to the
power supply terminals. The STEP output is five differential RS-422/RS485. Refer to
configuration section for changing polarity. To noga between NPN & PNP outputs the
output IC and associated jumpers must be changed.

Serial Communications
The serial communications via the bus connecttwaswire (half-duplex mode) only. Rev.
1 provides for one RJ45 socket to be optionaltgditfor communications and power.
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Configuration

Configuration consists of selecting the approprjatepers for your application and installing the
appropriate output driver IC in position IC9. Thnjpers are fully explained in the jumper descriptio
table. The unit is normally supplied with an NPNput driver IC, however it can be ordered with aFPN
type or changed in the field. The correct IC forNN&utputs is ULN2801A (Rev. 0) and ULN2803A for
Rev. 1. PNP for Rev. 1 only is UDN2981A. Be surs¢bjumpers J9 and J10 correctly to match the
installed IC or damage will result!

Mounting

The InStep module can be mounted on 35mm DIN rallshould be mounted with terminals 1 to 4
uppermost and the rail clip at the bottom. If th8tep module is disassembled to facilitate the gingn
of jumpers etc, it should be reassembled so thaiinals 13 to 16 are at the rail clip end of theding. If
the module must be mounted on a vertically moubtid rail it should be mounted with terminal 1
lowermost. This would place the side label uppetmos

Serial Communications

Up to 32 modules may be daisy chained togetheltdes @ne master device to communicate with all sinit

using only one communication port. The addressioheunit is selected via the first three jumpershen

option port. Commands are issued by the masteceéavithe system and the modules either simplpact

this command or respond if it was a query type camun

All messages to and from the InStep modules hawéallowing field format:

Header, Address, Command, Optional value, Carniegen and an optional checksum.

e.g.; 1[0]P2AB<CR>[CHK]

Where,

e The semicolon character (3B hex) is the heademm&lisages on the network begin with this header
character.

« 1 is the destination address on the network. ThHe &.computer, etc is always address zero. Jumpers
on theOption Port set the address of the InStep units. The valigeas 1 to 8 ASCII.

< [0] is the senders address in ASCII. This fieldfgional and is selected along with the checksum.

« P isthe command. All messages from the master thé&eld. All responses from the InStep
modules do not have this field. Refer to th8tep Command Summary for more details

e 2AB is the value. Whether this field exists andaitdth depends on the command. All responses from
the InStep modules have this field.

« <CR> is the message terminator. All messages arerated by a carriage return (OD hex) character.

« [CHK] is a message checksum. It is the two’s commglist of the preceding bytes. This field is
optional but must/will be present if it is selectitdit 5 of OPTION2.

Some commands are queries only and so no valakisielllowed.

Some command values are in decimal ASCII othergndnexadecimal ASCII.

All response values are in hexadecimal ASCII.

All hex digits A to F must be in upper case.

Leading zeroes are not required in commands bubberated.

Leading zeroes are always returned to the widthealue field.

Space and Line Feed characters in commands ane@jno

Responses are always directed to address zero.

By setting bit 4 oOPTION2, commands that do not expect a response and sfudcastting type

commands can be made to return an <ACK> charadoterof range data or invalid commands will result

in a <NAK>. When this is not set, or prior to 15,@H4e only response is the result of the query or a

‘?2<BEL>’ to indicate an error.

Out of range characters in data will cause unptablie results. (i.e. other than 0 to 9 and A to F)

A semicolon anywhere in the command string (extie@ithecksum position) will clear the input buffer
and start a new command/query reception. Previdhslgemicolon header was only scanned for afeer th
previous string was terminated by a carriage reflinis meant that if a carriage return was garblelbst
the next string would be appended to the previmgsamd both then ignored, as it would be an invalid
string. Also the backspace character (08) will tethe previous character sent. This does not dpylye
header or address characters!
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Command Descriptions

A - Advance

Function Sets the advance value or queries the current.value

Range ? (See Desc.) to 65,535 decimal in command, G~eFFhexadecimal in response.

Default 300 (12C hex).

Description This command sets the number of steps to movetattegap sensor has activated. If a
value is entered that is less than the decel (Ftamd) setting the stored value will be
equal to the decel setting. If the decel is adfugités value must be entered again to adjust
the entered advance value. If the speed compensatizlected on the option port, it is
necessary to observe minimum values of advandeasdhte compensation can function
correctly. The amount of compensation varies withdpeed (higher speed more
compensation, maybe up to 200 steps). In additighis there must be sufficient advance
to do the deceleration which may be up to 100 sepgnding on the speed. Changing the
advance value will reset the missing label lengith @estart the auto-teaching function.

B - Batch Count Not implemented yet (Temporary use implemented)

Function Sets or queries the batch counter. (Sets fixedentength).

Range 0 to FFFFFF hexadecimal. (0 to 65,535 dec in contin@ to FFFF hex in response).

Default 0

Description This command forces a value into the batch courggister. Normally used to reset the
count. (Sets the length in steps of the move ddmenwthe fixed move mode is activated).

C - Total Count

Function Sets or queries the total label counter.

Range 0 to 99 decimal

Default 0

Description This command forces a value into the total courggister. Normally used to reset the
count. Counter only counts to 99 then rolls overkita 0. It is up to the master controller to
extend this count to a larger number by perioditinmp

D - Coder Delay Partial implementation

Function Sets or queries the coder delay.

Range 0 to FFFF

Default 0

Description This command sets the delay in steps betweerr ¢itbestart of dispensing or the stopping
and the print signal coming on depending on the gfpbatch coder selected.
At the moment 0O disables and any value enabldsaviimall delay. Any odd value causes
checking for a printer OK signal at IN4, even vallmok for a printer faulty signal.

E - Enable

Function Enables the dispensing of labels.

Range Oorl

Default Depends on state of J28. (RefeQption Port Table)

Description When set to 1 enables the dispensing of labaleatext product sensor activation or when
set to O disables the dispensing of labels attikleoéthe currently dispensing label. Also
used to reset faults.
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e —End of Reel Setpoint

Function Sets or queries the setpoint of the End of Reehisn.

Range Oto FF

Default 3

Description How the “end of reel count” functions is deterndrigy bit 6 in Option2. With this bit on,
the setting here is the number of labels that eadigpensed in between operations of the
‘end of reel’ sensor. The sensor detects the momeofahe label reel. In this mode, the
number set here is usually quite low. With thedlfiif it sets the number of labels that can be
dispensed after the ‘end of reel’ sensor activathe.sensor detects that the label reel is
low in diameter. The setting is usually larger ider to allow the reel to become very close
to finished before the head stops. In both modiessétting depends on the label length.

F - Forward label Not implemented yet (Temporary use implemented)

Function Allows the labeller to skip over a missing lab®prevent one product not being labelled.
(Number of Deceleration Steps during end of advance

Range Oto FF

Default 0 or off (100)

Description The number of labels between the gap sensor anpetbler bar is set here. When the
missing label approaches the peeler bar a doubighéndex is performed to skip over the
missing label allowing all products to be labelléBemporarily used for number of
deceleration steps. Re-enter advance after chatigsgalue!) As of Ver. 5.05 this decel
setting is disabled. You can still request the enirsetting. Do not adjust this value!

f — Fault Status

Function Allows the query of the reason for the last disabl

Range 0 to FFFF

Default N/A

Description Refer to theRed LED Flash Code table for the correlation between the value returned
here and the reason for the disable.

G - Manual Dispense (®)

Function Starts the label sequence independent of the pteeuasor.

Range No value allowed!

Default N/A

Description This command allows the operator to dispense el laithout having to operate the product
sensor. Any product delay is bypassed and onlyiadre is dispensed if in two label mode.
Also if the master is stopped the label will bepdissed at the set speed rate.

H - Batch Preset Not implemented yet

Function Sets or queries the batch preset value.

Range 0 to FFFFFF hexadecimal

Default 0 or off

Description This command sets the count at which the batchteowill activate the output and reset
the counter.

| - Lnput Port Status

Function Returns a value indicating the status of the inmaut.

Range No value allowed!

Default N/A

Description This command returns two hex digits representiggstatus of the 8 bit input port. A value
of 00 is all off. Refer to thport assignment tables for the function of each input.
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J - Jig Delay/Blanking Mode

Function
Range
Default
Description

Sets or queries the jig delay or blanking mode.

0 to 65,535 decimal in command, 0 to FFFF hexaxdgdin response.

0 or off

This command sets the steps between product aeteatd activating the jig solenoid
output. A value greater than zero enables Jig @bktode. If you select this mode you
must select a mode with the 'U’ command as wellloAsersion 5.05E setting this
command to 1 enables blanking mode rather tha@digrol mode. See “j” command
below.

j - Jig Hold Delay/Blanking Length

Function
Range
Default
Description

Sets or queries the jig hold delay.

0 to 65,535 decimal in command, 0 to FFFF hexaxdgdin response.

0 or off

In Jig Control Mode this command sets the lengttwben the dispense stopping and the
deactivation of the jig solenoid. It is up to thgeoator to ensure correct product spacing.
You must ensure the product is released beforéotloaving product is detected by the
product sensor or that product will be ignoredBlanking Mode this setting sets the length
that the product sensor is ignored for after thellatops. In addition when blanking mode
is set, the product sensor is re-confirmed to batdhe completion of the product delay. If
only this product sensor confirmation is requirgidhply set a very short blanking length.
Blanking is useful when the trailing edge of thegurct has a possible second trigger point
because of a hole or handle etc. The product seesmnfirmation is very good for
preventing false dispenses caused by product santwation while the machine is
stopped. This setting is only used when in Jig @dmflode or Blanking Mode which is
enabled by the J command above, so you can leawathe in here always.

K - Air Blast Time

Function
Range
Default
Description

Sets or queries the air blast time.

0 to 255 decimal in command, 0 to FF in response.

0 or off

This command sets the air blast time in millisetorThe air blast is for machines with an
air box attachment. The air blast time occurs dfterproduct delay and before the label
starts to move.

L - Length Measuring

Function
Range
Default
Description

Turns the length measuring function on or off.

Oor1l

0 or off

This command turns the length measuring functioiilg or off (0). When turned on the
number of steps to dispense the label is transmitt¢he master device shortly after the
label is dispensed. Value returned is number gifssite hexadecimal.

| — Average Length

Function
Range
Default
Description

Displays the average length in steps.

No value allowed!

0000 hex

This command can be used to determine whethexutmematically calculated missing label
length is in use and what the average dispens#hénd/Vhen the unit is first powered up
the value will be zero. Also it can be reset byrarme to either the advance value (A)/t) or
six consecutive labels have been dispensed thatlar®re than 3mm different from the
current value.
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M - Master Speed

Function
Range
Default
Description

Queries the speed of the master encoder.

No value allowed!

N/A

This command allows the user to check the operaticthe master encoder. To convert the
value returned into a rate in kHz, divide the loivesdligits into 1250 decimal.

i.e. Speed (kHz) = 1250/Value. If value is 1F4 th@50/500 = 2.5kHz.

Note: This is the time between the last two encpdéses so when the encoder has a
stopped a value will still be indicated. The retdrvalue is actually 6 digits of
hexadecimal, the first digit indicates whether of the master is considered as stopped or
not. (1 = stopped and so value is invalid, 0 = mgrand value following is valid). The
second digit is used internally to detect a stopgedlition. It will normally show 8 except
at extremely low encoder rates.

N - Missing Label Length

Function
Range
Default

Description

Sets or queries distance required to trip on miskibel fault.

0 to 65,535 decimal in command, 0 to FFFF hexadgdin response.

<15.05Y is 48 (12,288 steps), 15.05Y & 15.06 is&dd >15.06 is 80 (20480 steps or
620mm at 33p/mm or 1.024m @ 20p/mm)

The missing label function can work in eitherwbtways:

If the value entered here is less than 128 (63 poit6.03) the missing label function works
as before except that the number of steps is Betatitly. The number of steps at which the
labeller will stop is 256 times the value set h&e.a value of 16 gives the same as the old
default value of 5 (256 x 16 = 4096). This givasach more precise way to set the trip
point.

If the value is greater than 127 the “no gap skigte of missing label is implemented. This
allows the labeller to skip past missing labelshjocked label gaps) as if they never
happened. Since 15.05J and L (nhot K) auto-teackingdabel is implemented. This
automatically sets this value. As there is no wiahh@ moment to switch off auto-teach
setting this value is not very useful. A value di€re disables the missing label function
and the motor will run works by simulating the labaps presence at the number of counts
specified here. So the number entered here sheuldeblabel length minus the label
advance setting. If the actual gap occurs afteg#peis simulated, the actual gap position
will override the simulated one to maintain cornegistration. If you change the advance
after setting this value you should redo this sgttd cater for the new advance value. If the
“gap skip” is done four times consecutively thedlidr will disable and turn on the Missing
Label and Bussed Fault Outputs. Also, refer to inc@and. Note forever if no gap is seen.
0 also stops auto-teaching of this setting as ofiee 15.05P. Care must be exercised when
using low values of advance at high speed. As #peigignored after the web starts to
decelerate it is possible that no correction isedwhen the gap comes along after the gap
has been simulated and deceleration has alreatigdsta

O - Output Port Status

Function
Range
Default
Description

Returns a value indicating the status of the dytput.

0 to FF hexadecimal

N/A

This command allows the user to force the stateebutput port bits. As a query it returns
two hex digits representing the status of the &bfiput port. A value of 00 is all off. Refer
to theport assignment tables for the function of each output.
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P - Label Position

Function Sets or queries the label position value.

Range 0 to 65,535 decimal in command, 0 to FFFF hexaxdgdin response.

Default 0

Description This command sets the delay in steps betweenrtitipt sensor activation and the start of
dispense effectively changing the position of #igel on the product.

Q and g - Stop Dispense_(Qit)

Function Used to stop the dispense of a label.
Range No value allowed!

Default N/A
Description This command stops the label dispense indepemddine gap sensor. ‘Q’ simulates the gap

sensor signal; ‘q’ causes instant decelerationsémgl (i.e. no advance).

R - Ramp Select

Function Sets or queries the acceleration ramp.
Range 0 to 13.

Default 4.
Description This command selects 1 of 14 acceleration ramfilgsoA value of 13 is the softest. The

acceleration profiles are performed over the foifmanumber of steps.

Ramp Number Number of Steps
0 10
1 15
2 20
3 30
4 40
5 50
6 60
7 75
8 85
9 100
10 125
11 150
12 175
13 200

r — High Page_Register Read

Function Returns the value stored at the specified HigreFRpister address. Value in command is
an index added to 1800 hexadecimal

Range 0 to A hexadecimal in command as index, no dakatdbed SRS. 0 to FF returned as data.

Default N/A

Description This command is for debugging purposes only agdires an intimate knowledge of the
MPU hardware to interpret the responses.
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S - St Speed

Function
Range
Default
Description

Sets or queries the set speed

0 to 9999 in command, 0 to FFFF hexadecimal ipaese.

120 hex (2:1) 200 hex (1:1, J29 on).

This command sets the speed of dispensing whemaister encoder is used. Sync ratio of
zero must be set for this value to take effectoAlss value will be used if a manual
dispense is done with the master stopped. A valtiesi 9000's is typical with a larger
number being a faster speed. If J29 is on the #e&P200hex (S9537) or when off it is
120hex (S9761). The returned value is not scaled!

T - Two Label Spacing

Function
Range
Default
Description

Sets or queries the two label spacing value

0 to 65,535 in command, 0 to FFFF in response.

0 or off

This command sets the number of steps to pauseéetthe first and second label of a set.
A value of 0 turns this function off. Note that@fsv 5.05D there is a minimum spacing
caused by the deceleration/acceleration betweetwth&abels. Prior to this version the first
label stopped with no deceleration and the sectarted with no acceleration

t - Two Label Spacing Advance

Function
Range
Default
Description

Sets or queries the two label spacing advancevalu

0 to 65,535 in command, 0 to FFFF in response.

300 (12C hex.)

This command sets the number of steps of advamaéd first label of a two label set. This
is set the same as ‘A’ if the labels are the sameeis the set and often different if the labels
are different lengths. Note that labels of différemgths in a two label set causes confusion
for the auto setting missing label as it does neasare the two labels separately. This will
be upgraded in the future.

U — Spin_W Delay

Function
Range
Default
Description

u - Option

Function
Range
Default
Description

Sets or queries the spin up delay.

0 to 65,535 in command, 0 to FFFF in response.

0 or off

This command can enable one of two modes. A valldeputs the InStep into “Jig Only
Mode”. In this mode the normal product sensor i®rgd and the sequence is started by the
“Jig In” input. When a larger value is entered, tBeient Jig Mode” is turned on. This
command sets the number of steps to pause befredfstration scanner is enabled. This
is to ensure the product is spinning in the jithatcorrect speed. In orient jig mode the
normal product scanner is ignored and the cyaleitisted by a sensor connected to the
“Jig In” input. This initiates the spin up delay.néh this is complete, the sensor connected
to the “Colour Sensor” input is enabled. When tblgr sensor sees a leading edge the
normal dispense sequence is started. A value wfi® both jig modes off.

Port 3

Sets or queries the Option3 port status.

00 to FF.

00.

Two hex digits representing the status of thet&piion3 port. A value of 00 is all off.
Bit 0 — Fxed Pull Mode.

Only bit 0 is used at this time. Setting the othies will have no effect.
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V - Version

Function
Range
Default
Description

Queries the version number of the installed firmava

No value allowed!

N/A

This command returns the installed firmware’s i@rsiumber in the following format:
A letter to indicate the type.

A major version number followed by a decimal point

Two minor version digits to indicate revision léve

A space or letter to indicate special versions.

v — Serial Number

Function
Range
Default
Description

Queries the serial number of the device.

No value allowed!

N/A

This command returns the serial number in th@Wdhg format:

A letter to indicate the number or versions thig has had. (A is original)
The serial number in decimal in a fixed six digtmat.

W - Option Port (DIP Switch)

Function
Range
Default
Description

returns a value indicating the option port status.

No value allowed!

N/A

Returns two hex digits representing the statul@B-bit option port, refer to thport
assignment tables for the jumper functions. A value of 00 is all.offiso used to load a
new setting. Bit O corresponds to J24.

w - Option Port 2

Function
Range
Default
Description

Sets or queries the Option2 port status.

00 to FF.

00.

Two hex digits representing the status of thet&piion2 port. A value of 00 is all off.

Bit 7 — Output frequency equals input frequencis Bormal Out = In x 2_(Buble)

Bit 6 — End of Reel Mode. When on selects reel turning digtle¢ype and when off selects
reel diameter low or no web type detection. Sé€t iono end of reel sensor is fitted.

Bit 5 — Use @ecksum. When set it is necessary to send a two'plement checksum byte
after the <CR> byte. Responses will then include tiigte also.

Bit 4 — Acknowledge mode. <ACK> and <NAK> sent/expected.

Bit 3 — Stepper Bost. When on changes the servo enable outputidunict a stepper drive
boost.

Bit 2 — Servo OK input polarity. 0 is Off = OK. 1 is On = OK

Bit 1 — Grientation Error Enable.

Bit 0 — Gap Sensor Gate Mode. (15.05H) wasel Pull Mode prior to this.

X - Examine RAM

Function
Range

Default
Description

Returns the value stored at the specified RAM eskir

0 to 9FF hexadecimal in command as address, B tetdrned as data.

The range for address is limited by the MPU. GTM/E, GT16A = 87F

N/A

This command is for debugging purposes only agdires an intimate knowledge of the
firmware to interpret the responses.
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Y - Synchronisation Ratio

Function Sets or queries the sync ratio

Range 0 to 255 decimal in command, 0 to FF in response.

Default 128 decimal (80 hex) or 100%

Description This command sets the sync ratio between the masteder and the output pulse rate FF
is 50%, 10 is 800% Refer table for correct value. A value of 0 causes the masteoder
to be ignored and the set speed value to taketeffec

Z - Internal Port

Function Returns a value indicating the internal port statucan force output bits.

Range Oto FF

Default N/A

Description Returns two hex digits representing the statubkeB bit internal port, refer to tiport
assignment table for individual bit functions and states. A valude written to the port
in order to force the state of the output bitstwat port, the input bits remain unaffected.

[ - Write RAM

Function Writes the specified data into the specified RAdddtion.

Range 0 to 9FF hexadecimal in command as address, B tetdrned as data.
The range for address is limited by the MPU. GTM/E, GT16A = 87F

Default N/A

Description This command has a special data format, therenarelata fields separated by a comma.
The data in front of the comma is the address ttews and the data after the comma is the
data to be written. This command is for debuggingpses only and requires an intimate
knowledge of the firmware to use it successfully.

Inputs
All inputs are selectable for NPN (1 to 2) or P{2Ro 3) input devices. The function of
each input follows.

PRODSENS - Product Sensor
This input initiates the labelling sequence. dtrst with a transition from off to on of this
input. See jumper J7 for input polarity selectiberminal 9 on a standard InStep.

GAPSENS - Gap Sensor
This is the registration input. It is normally catted to a fork sensor that detects the gap
between the labels on the backing paper. The kdhaince starts counting with an off to on
transition of this input. See jumper J8 for inpatauity selection. Terminal 10 on a standard
InStep.

Master Encoder
This is where the encoder for the product speedrnisiected. The encoder is usually
coupled to the conveyor, turret or vacuum belhefnachine. The pulses per rev of the
encoder and its gearing to the conveyor / belt lshbe selected so that the rate is the same
as the step rate of the motor. It is best to btherlow side of one to one if this cannot be
achieved. The encoder should have a 5V differeatigghut and is connected to thess
connector, usually via a HeadUnit. The HeadUnit also alldarsthe correct scaling of the
encoders pulse rate. If the /G option is fittedeheoder should have a 24 volt NPN/PNP
output. The connection is then Terminal 11.
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IN1 — Colour Sensor (Product Sensor 2)
This input only functions in Orientation Mode. iggers the labelling cycle just as the
normal product scanner does however only afteotlent part of the cycle is complete. See
jumper J1 for input polarity selection. Terminabid a standard InStep.

IN2 — Jig In Sensor/Product Gate/Gap Sensor Gate
This input is usually a proximity detector mountadthe orientation jig to indicate when
the jig is closed. It initiates the spin up delayrient jig mode. If option port jumper J31 is
installed this input becomes the product sensa iggitut. In this mode this input must be
on before a product detection will start the diggeoycle. If bit 0 of ‘w’ command is set
this input becomes a gate signal for the gap seSs&ar jumper J2 for input polarity
selection. Terminal 6 on a standard InStep.

IN3 — End of Reel
This input is either connected to a sensor thaaleia low diameter of labels on the unwind
reel or one that pulses as the unwind reel turaferRo the description oé‘— End of

Reel Setpoint’ menu. See jumper J3 for input polarity selectibarminal 7 on a standard
InStep

IN4 — Printer OK
This input is connected to the printer OK/faultmuttof the printer controlled by the InStep
module. When the printer is enabled by the Codéay)@®) command with an odd value
this input must be on otherwise the InStep is deshnd the bussed fault output is turned
on. If an even value is used in D the input musbfbéor printer OK. The printer fault input
is only checked just after the label dispense mpeted. This allows it to possibly serve as
an actual print confirmation input (from a contrasanner for instance) or just a simple
printer fault signal monitor. See jumper J4 forihpolarity selection. On a standard
InStep, J21 controls which terminal this signatasinected to. 1 to 2 is terminal 8, 2 to 3 is
terminal 16 (when J38 is 1 to 2).

IN5 — Servodrive OK
This input is connected to the OK or fault outpfithe servo/stepper drive. S€&ption2
command for input polarity setting. It stops anshtbles labelling when changes to the
selected faulty state. This input is only checké@mvlabelling is enabled. When faulty the
drive pulses are stopped and the drive enableoigpadd immediately. Previously it was
only done at the end of the dispense cycle. J2&asrwhich terminal this signal is
connected to. 1 to 2 is terminal 8, 2 to 3 is teahill6 (when J38 is 1 to 2).

IN6 - Disable (Bussed Fault In)
This input disables the labelling when on. It ismally used in the “bussed” mode where
jumper J34 on InStep (or J60 on the Expansion Baardstalled. When several units are
connected together via their IN6 or OUT7 termiradlaunits will be disabled when a fault
occurs on any one unit. See J6 for input polagtgction. On a standard InStep J23
controls which terminal this signal is connectedltdo 2 is terminal 8, 2 to 3 is terminal 16.
Note: IN6 and OUT?7 polarities must be the same@anthStep J20 and J23 must be set
correctly to bring them out to terminals.
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Outputs
All outputs are selectable for NPN or PNP howdiiey must all be one or the other.
Selection is made by changing IC9. For NPN use LBOR PNP uses UDN2981A.
Jumpers J9 and J10 must be set to suit.

STEP — Step Signal
This differential output is used to drive the guisput of the stepper or servo drive.
Terminal 11 is A/ and terminal 12 is A. If jump&7Jis set 1 to 2 the STEP signal is
available as an open collector NPN signal on teahn If using the differential output to
the drive, J37 should be set 2 to 3.

OUT1 — Coder
This output is the start trigger for a date coeter Jumper J27 selects whether the coder is
of the type that prints while the web is station@yg. hot stamp) or moving (e.g. ink jet).
Terminal 13 on a standard InStep.

OUT2 — Servo Enable
This output is used to enable/disable a servgistegrive when a fault occurs or it is
commanded so. Terminal 14 on a standard InStep.

OUT3 — Poor Registration
This output is turned on when it is detected thatdispense length is inconsistent. It is
turned back off when the dispense length returiseing consistent. This was Missing label
prior to 15.07, use OUT7 now. Terminal 15 on a d&d InStep.

OUT4 - Jig Solenoid
This output connects to the solenoid that conjiglslosure. J17 controls which terminal
this signal is connected to. 1 to 2 is terminal 26y 3 is terminal 4

OUTS — Air Blast
This output is turned on when an air blast timerigered with the K command at the end of
the product delay and before the servo starts iemil 8 controls which terminal this
signal is connected to. 1 to 2 is terminal 16, 3 te terminal 4.

OUTG6 — Air Assist
This output is turned on at the start of the semewing and off at the beginning of decel.
J19 controls which terminal this signal is connddte 1 to 2 is terminal 16, 2 to 3 is
terminal 4.

OUT7 — Bussed Fault Out
This output is turned on when there is a faukaBe refer tthe table for all the faults.
Fault code 02 and greater will turn the outputTme enable command clears the faults.
This output can be tied to input 6 with J34 onaamdard InStep to implement the “bussed
fault” mode. J20 controls which terminal this sibisaconnected to. 1 to 2 is terminal 16, 2
to 3 is terminal 4.

OUT8 — Rewind Inverter Enable
This output is used to control an inverter thattoals the waste rewind motor. With J37 set
to 2 to 3 this signal is available on Terminal 3.
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)

Tables
InStep Command Summary
Command Without Data With Data Data Range Default
A Returns Alvance Value Sets Labeb®ance 0 to 65535 300 dec.
B Returns Btch Count Sets@&ch Count 0 to 65535 0
C Returns Total Gunt Sets Total Qunt 0to 99 N/A
D Returns Coder 8lay Sets Coder &ay 0 to FFFF ?
E Returns Rable Status SetaBble On or Off Oorl 0
e Returns EOR Setpoint Sets EOR Setpoint 0 to 25p 3
F Returns Brward Label Value| Setsofward Label Count Oto FF 100 de
f Returns reason for disable. Returns ?<BELL><CR> to BFFF N/A
G Manual Dispense (@ Returns ?<BELL><CR> N/A N/A
H Returns BatclPreset Value Sets Batéheset 0 to FFFFFH 0
I Returns_hput Port Status Returns ?<BELL><CR> Oto FF N/A
J Returnsig Delay Setsig Delay 0 to 65535 0
] Returns Jig Hold Delay Sets Jig Hold Delay 05685 0
K Returns Air Blast Time Sets Air Blast Time 0 thA 0
L Returns_length Measure Sets length Measure On or 0,1or2 0
Status Off or sets mislab value
I Returns Average éngth Returns ?<BELL><CR> 0 to FFFF N/A
M Returns_Master Speed Returns ?<BELL><CR> 0 to 1FFFFF N/A
N Returns Missig Label Status| Sets Misgithabel Length 0 to 65535 80 dec.
O] Returns @tput Port Status Setu@ut Port Bits 0to FF N/A
P Returns Labeldxition Value | Sets LabeldBition 0 to 65535 0
Q Manual Stop Dispense () | Returns ?<BELL><CR> N/A N/A
q Manual Instant Stop Returns ?<BELL><CR> N/A N/A
R Returns Selectedafp Selects AcceleratioraRp 0to 13 4
r Returns latched SRS register  Returns High Reagistee Oto A N/A
S Returns &t Speed SetsebSpeed 0 to 9999 9743 ¢
T Returns o Label Spacing | Sets o Label Spacing 0 to 65535 0
Value
t Returns To Label ' Label | Sets o Label £ Label 0 to 65535 300 dec
Advance Advance
U Returns Spin P Delay Value| Sets SpingDelay 0 to 65535 0
u Returns Option Port 3 Status  Sets Option3 Port to - 0
\ Returns Firmware ¥rsion Returns ?<BELL><CR> A0.00 to N/A
79.997
% Returns Serial Number Returns ?<BELL><CR> A000aD0 N/A
7999999
W Returns Option Port Status Returns ?<BELL><CR> to BF N/A
w Returns Option2 Status Sets Option2 Port 0 to FH 0
X Returns ?<BELL><CR> Returns RAM value 0 to 9FF AN/
Y Returns Sgic Ratio Sets 3¢ Ratio 0 to 255 128 dec
z Returns Internal Port Status Sets Internal Patp@ 0to FF N/A
Bits
[ Returns ?<BELL><CR> Write data to RAM location 0@ 9FF,FF N/A
Any Other | Returns ?<BELL><CR> Returns ?<BELL><CR>
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Option Port Assignment

Option | Jumper Description Notes
Number | Number
1 J24 Address Bit One Refeddress selection table
2 J25 Address Bit Two Refer address selection table
3 J26 Address Bit Three Refer address selectida tab
4 J27 Coder Type Select On = Moving Type
5 J28 Enable State On Power Up Select On = Enalblpdwer up
6 J29 Select Direct coupled motor or 2:1 beldn = Direct, Off = 2:1 belt drive. On
drive. is 20 pulses per millimetre, Off is 33.
7 J30 Speed Compensation Factor On = Apply for@kives
8 J31 Product Sensor Gate On = Gate sig Req'd @n IN

Input Port Assignment

Input Description Terminal Notes
Number Number
1 Colour Sensor 5 Orient Mode Only
2 Jig In Sensor / Prod Gate 6 Orient Mode / J3T ¢bmmand
3 End of Reel Proximity 7 Refer to the ‘e’ & ‘W' numands
4 Printer OK 8/4 Monitor Printer Status
5 Servo OK 8/4 Monitor Servo Status
6 Disable (Bussed Fault In) 8/4 Linked to Outpiny7J34
7 Product Sensor 9 Product detection Sensor
8 Gap Sensor 10 Label Gap Sensor

Output Port Assignment

Output Description Terminal Notes
Number Number

1 Coder 13 Refer to Note 1

2 Servo Enable 14

3 Poor Registration 15 On = Missing label Fault

4 Jig Solenoid 16/4

5 Air Blast 16/4

6 Air Assist 16/4

7 Bussed Fault Out 16/4

8 Rewind Inverter Enable 3 Requires J37 set 2 to 3.

! When moving type coder is selected and enabkethe D command, the output will come

on just after the acceleration has completed amddfi just after the label stops. The oppositd wgicur
when this jumper is off.
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Internal Port Assignment

Bit Description Notes

Number

0 PCO Connector EXP2 Pin 5

1 PC1 Connector EXP1 Pin 10

2 PC2 Connector EXP1 Pin 8

3 PC3 Connector J36 Pin 1

4 Red LED 0=LED On

5 Option Port Load Output 1 = Load enabled

6 RS-485 Receive Enable Output 0 = Receiver enabled

7 Not on MCU

Synchronisation Value Table

Sync Percent| Valuein Dec| ValueinHex Sync Percent Value in Dec | Value in Hex
50 255 FF 160 80 50
60 213 D5 170 75 4B
70 183 B7 180 71 47
80 160 A0 190 67 43
90 142 8E 200 64 40
100 128 80 250 51 33
110 116 74 300 42 2A
120 106 6A 400 32 20
130 98 62 600 21 15
140 91 5B 800 16 10
150 85 55

To calculate the value to use with the Y commassé, the following formula:

Y value = 12800 / Sync in percent

Address Selection Table

Bit3 | Bit2 | Bitl Address
J26 J25 J24

Off Off On 1
Off On Off 2
Off On On 3
On Off Off 4

On Off On 5
On On Off 6
On On On 7
Off Off Off 8
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Industronics

Jumper

Description

Default

J1toJ8

These three point jumpers select the polarity efsignal
required to operate the inputs.

Jump 1 to 2 for sinking (NPN) type input devices.
Jump 2 to 3 for sourcing (PNP) type input devices.
J1 to J6 correspond to input 1 to 6 respectively.

J7 is for the product sensor input.

J8 is for the label sensor input.

1to 2 jumpered

J9 and J10

These jumpers are set to match theotypéput driver IC
installed in position 1C9.
Jump both 1 to 2 for NPN type IC (ULN2803A with R&y
Jump both 2 to 3 for PNP type IC (UDN2981A with R&y
Note: jumpers must be set correctly or damageregiilt!

1to 2 jumpered

J11 and J12

These jumpers connect the transmitegeil/e signals betweer
the RS 485 driver IC and the microcontroller.

1to 2 jumpered
by a track on PCB.

J13 and J14

Rev. 1 PCB's do not have these juniperpermanently wired
on the PCB.

1to 2 jumpered

J15 and J16

These jumpers connect a resistivertation network to the
receive lines of the serial port connectors.
Rev. 1 PCB's do not have this jumper, R11 to R18trbe
soldered in to provide network termination now.

Jumpers off

J17 to J20

These jumpers connect output signals4QOUT5, OUT6 and
OUT?7 to either output terminal 16 (OUTA) or termlida
(OUTB). As there are insufficient terminals for &le signals
available, these jumpers allow the user to chodsehasignals
are brought out to the terminals.

Jumpering 1 to 2 brings the respective signal ouDUTA and
jumpering 2 to 3 connects it to OUTB. Beware ofgible
conflict with inputs if J38 is 1 to 2.

J17, 1 to 2 jumpered
J20, 2 to 3 jumpered
J18 and J19 jumpers
off

J21to J23

These jumpers connect input terminéINA) and 4 (OUTA)
to either input signal IN4, IN5 or IN6. As thereednsufficient
terminals for all the signals available, these jersmallow the
user to choose which signals are connected tcethanals.
Jumpering 1 to 2 connects the respective sign@rioinal 4
(INA) and jumpering 2 to 3 connects it to OUTA/STAP
Refer to J38 description.

J21, 1 to 2 jumpered
J22, jumper off
J23, jumper off

J24 to J31

These jumpers select various softwaiensp
These options may change with the software verstefer to
separate table for usage

Refer to option port
table.

J32 and J33

These jumpers are set to match thetpaibthe output of the
master encoder connected to terminal 11.
Jumper J32 and J33 1 to 2 for NPN output encoders.
Jumper J33 2 to 3 and J32/1 to J33/1 for PNP oetpedders.
These pins are not fitted unless option /G is arder

J32, 1 to 2 jumpered
J33, 1 to 2 jumpered

J34

This jumper when installed connects IN6 to OUdr7a bussed
fault line to use between multiple units. EnsurésJet to match
output IC if this jumper is fitted. J34 is actuallins 1 & 2 of
P6. Rev. 1 PCB's have this linked via a track enréar.

Installed

J36

Used to route additional signals to Rev. 1 BKR. Board only.

Not Fitted

J37

When set 1-2 routes signal TCMP through thputwdriver and
on to terminal 3 for use as an NPN STEP outpdittéfd 2-3 the
Rewind Inverter Enable signal is connected to teain3.

If option /G, 1to 2
otherwise 2 to 3.

J38

Rev. 1 PCB's only and is wrongly marked J34r(f1).
Routes pin 3 of J21 to J23 to either OUTA, Term %to 2 or

INB/STEPA if 2 to 3.

Jumpered 1 to 2 by 8
track on rear of PCB
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©

Terminal | Terminal Description Comment
Number Name
1 +24V Connect a 12 to 28 volt power supply to
this terminal to provide the InSteplV
module with power.
2 ov This is the 0 volt reference terminal for the
power supply and the I/O terminals.
3 OUT8 or | This is rewind inverter enable or a Polarity depends on IC9
STEP NPN/PNP Step output. Refer to jumper J37
4 ouTB This is an output terminal. J17 2 to 3 equals OUT4
Its function depends on J17 to J20. J18 2 to 3 equals OUT5
Polarity depends on IC9. J19 2 to 3 equals OUT6
J20 2 to 3 equals OUT7
5 IN1 Product Sensor 2 input. J1 controls polarity
6 IN2 Jig In/Product Gate input. J2 controls pajari
7 IN3 End of Reel input J3 controls polarity
8 INA This is an input terminal. J21 1to 2 equals IN4
Its function depends on jumpers J21 to J2322 1 to 2 equals IN5
J23 1 to 2 equals IN6
9 PRODSENS| This is the product sensor input tedming J7 controls polarity
10 GAPSENS | This is the label gap sensor input tei| J8 controls polarity
11 Step A/ | This is the differential step output A. J32 and J33 control
/G = ENC | If option /G this is the master encoder polarity
input terminal.
12 Step A This is the differential step output A/ J21 2 to 3 equals IN4
/G = INB If option /G is fitted it is INB. Then if J38 | J22 2 to 3 equals IN5
is 2 to 3 the function depends on jumpers J23 2 to 3 equals IN6
J21 to J23.
13 OouUT1 Printer output. Polarity depends on IC
14 ouT2 Servo Enable/Stepper Boost output. Poldepends on IC9
15 ouT3 Missing Label output Polarity depends of IC
16 OUTA This is an input/output terminal. J17 1to 2 equals OUT4
Its function depends on jumpers J17 to | J18 1 to 2 equals OUT5
J20. Polarity depends on IC9. J19 1 to 2 equals OUT6
Also can be input terminal if J38 is set to|1J20 1 to 2 equals OUT7
to 2. Then J21 to J23 determine function|il21 2 to 3 equals IN4
setto 2 to 3. J22 2 to 3 equals IN5
J23 2 to 3 equals IN6

Note that normally J38 set 1 to 2. With this settimly one of the seven options for Terminal 16 @l
would be selected at the same time.

Buss Connector Descriptions

Terminal Terminal Description
Number Name
1 Enc. A Master Encoder Input RS-485 channel A.
2 Enc. A/ Master Encoder Input RS-485 channel A/.
3 ov 0 volts reference.
4 485A RS-485 communications A side.
5 485B RS-485 communications B side.

Note: Pin 1 is at top (nearest screw terminal 4)to
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InStep Labelling Modes and Sequence Chart

Step No. Step Comments
1 Product Input On All modes except Jig Only/Oriantl Man Dispense
2 Product Gate Input ®n Only if selected on option port (InStep | J31 wStep Il bit 7)
3 Jig Delay Jig Control Mode OrilyJig Delay > 0)
4 Jig Solenoid Output On Jig Control Mode Only Diglay > 0)
5 Jig In Input Off> (Jig In) | Jig modes only (Jig Only/Orient Mode &sdrere) (S U D > 0)
6 Spin Up Dela¥/ Orient jig mode only (Spin Up Delay > 1)
7 Colour Sensor/Prod 2 InguOrient jig mode only (Spin Up Delay > 1)
8 Label Position Delay All modes except manualasée
9 Air Blast Output On Air Blast Mode Only (Man Dispse starts here) (AB Time > 0
10 Air Blast Time Air Blast Mode Only (Air Blast Trie > 0)
11 Air Blast Output Off Air Blast Mode Only (Air Bkt Time > 0)
12 Air Assist Output On All modes
13 Acceleration All modes (Except®abel of two label set)
14 Printer Output Off/On Only if Printer enabled $¥1) (Off/On selected on option port)
15 Run in Sync or Set Speed| All modes
16 Gap Sensor Input On All modes
17 Label Advance All modes (Gets setting from t omnd on 1 label of 2 label)
18 Air Assist Output Off All modes
19 Two Label Spacing Delay | Two Label Mode Only (Tkabel Spacing > 0)
20 Back to step 9 on first pass Two Label Mode @hlyo Label Spacing > 0)
21 Deceleration All modes (Not done chldbel of 2 label set)
22 Knife Down On/Up Off Knife Mode Only (Option2th} on and Knife Down Time > 0)
23 Knife Down Time Knife Mode Only (Option2 bit .1@nd Knife Down Time > 0)
24 Knife Up On/Down Off Knife Mode Only (Option2th} on and Knife Down Time > 0)
25 Jig Hold Delay Jig Control Mode Only (Jig Delap)
26 Jig Solenoid Output Off Jig Control Mode Onlig(Delay > 0)
27 Printer Output On/Off Only if Printer enabled $¥1) (Off/On selected on option port)
28 Product Input Enabled Only if labelling stilladied (E = 1)
2 If selected, the Gate Input must be on at thimif the product sensor coming on or the

sequence will restart. Therefore, the timing isagisvcontrolled by the Product Sensor Input.

When using Jig Control Mode you must select eiftigg Only or Orient Jig Mode as well.
If not, the sequence will stall after the Jig Soliens turned on.

The sense of the Jig In Sensor Input has beargelaso that off = jig in. This was done to
allow the use of a more standard N.O. proximityssern the orient jig mechanism.

Because the Product Gate and Jig In share the isgmit, it is not practical to have both
enabled at the same time. However, this is not attyra limitation as gating is usually only usedan
rotary type machine where an orientation jig carbeofitted

The Spin Up Delay is used to ensure the produspinning smoothly in the jig before the
Colour Sensor/Prod 2 is enabled. This prevents taiggers from the Colour Sensor.

! While waiting for the colour sensor input to lmieated sending either the disable
command (EO) or the manual dispense command (Gavike the jig to open and the sequence to reset
without dispensing. Additionally you may force opie jig or re-activate the product sensor to eaus
orientation error.
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Serial Communication Sockets Pin Descriptions (if @tion fitted)

Pin Number | Signal Description
1 485A Communications signal A side, same as boissector pin 4.
2 485B Communications signal B side, same as lrssector pin 5.
3 485A Connected to Pin 1.
4 +24V | +24VDC power connects here, same as screw terinal
5 +24V
6 485B Connected to Pin 2.
7 ov OV power connects here, same as screw terminal 1.
8 oV

Note: Pin 1 is closest to terminal 9

Servodrive Connections

InStep InStep Signal Mitsu J3-A | Mitsu J3-A
Signal | Terminal Description | CN1 Signal CN1
Terminal
SERVENA 14 Servo Enable SON 15
Step A 11 Step positive side PP 10
Step A/ 12 Step negative side PG 11
+24V 1 Power in positive DICOM 20, 21
oV 2 0 volt or ground DOCOM 46, 47
ServoOK 8 (J22 1-2)| Servo Healthy ALM 48

Note: The correct pulse multiplier in the MitsuhidB servodrive is 109 for direct drives and 1314l
drives. This is often implemented in the servodage?A06:PA07 10900:100 or 131:1. Direct drivehiwit
version 15.05C to P used 65.53:1, implemented &8890. The speed compensation tables are
optimised for these values only. Refer to jumpé tiPselect which table is in use.

Red LED Flash Codes

Red LED Status Description ‘f Command
Off Servo Enabled with no faults present 0000
On Servo Disabled and never been enabled sincermwe 00FF

1 Flash Disabled via serial command ‘EQ'. 0001

2 Flashes Disabled due to label moving too faearsh for gap. 0202

2 Flashes Disabled due to four gap simulationsrima 0402

3 Flashes Disabled due to fault input being turoied 0004

4 Flashes Disabled due to printer error being mteid 0008

5 Flashes Insufficient _advance to allow for deceleration apeed 0010

compensation. Increase advance value or run slower,

5 Flashes As above but 't command is at faulerathen 'A’ 0110

6 Flashes Disabled due to Servo/Stepper Error 0020

7 Flashes Disabled due to End of Reel Detected 0040

8 Flashes Disabled due to Orientation Error 0080
On Position not initialised prior to enabling 08FF
On Label Advance not initialised prior to enabling 10FF
On Sync Ratio not initialised prior to enabling BF
On All three above not initialised prior to enalglin 38FF

Note: The LED flashing feature is yet to be implateel. At present the LED simply indicates the eadbl
status, use the ‘f command query to determinseaBometimes the value returned may be a number
representing multiple simultaneous faults
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Hardware Modifications

In order to provide for special installations thare certain hardware modifications identified Hgtter

in the Options field of the device’s label. Theg @escribed here. The InSteplV is also availabtaén
“Plus” version as with the older InStep. This esclie has 24 terminals and its own options descitilyed
a number. Please refer to the old InStep Plus nidmudetails on these options.

Option A

Special Additional card that plugs onto EXP1 andP2X

It provides scaling from 0 to 10V to 0 to 3.3V dmdffering.
No longer used!

Option B

This is a wire link from IN5 to IRQ done by linkidg@8/16 to the via near MPU/11.
This is for Webmaster splice loop for the head dgreput as the KBI interrupts are
more complex because of the two gap sensors.

Option C

This is for new Tagger feeder and knife versiotislits IN1 to IRQ by linking

PB(EXP2)/7 to nearest via.

This is because there are 3 interrupt sourcesesettvhich used to be prod/gap on

IRQ and IN1 on KBI. Now prod/gap is KBI and IN1IRQ. Also for Tetra Pak belt feeder on rotary.

Option D

This is for Webmaster splice InStep (when diffel@rdut used not /G)

Later in Webmaster development when only Hidec@rldndo and 333's existed, a link
was added from OUT6 of splice InStep to PROD ingduteadloop InStep. This caused
a problem on non-/G type in that OUT6 could not eayat of OUTB. All other outputs
are used up. So this link between J37/2 and R9%6added to all to keep them the same.
Not actually required on /G. Comes out on OUTB witl® 2-3.

Wire link is from InStep 1(splice) to InStep 3(h&sap) b1/3 to b3/9 on Hidec which is
non-/G. B1/4 to b3/9 at 333's
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InStep IV Version Update Summary

For versions prior to 15.06C please refer to oddjiRev. 0 manual.

Version I5. 06C - 03/05/2013

Changes: None.

Fixes: Based on 15.06B. Fix problem with two label firsivance tripping on too small a value and
fix incorrect response to 'f command. The byteseweturned in the wrong order since
15.06.

Additions:  None.

Version 15. 06D - 22/03/2014

Changes: None.

Fixes: None.

Additions: Based on 15.06C. Lowercase 'r' command added.

Version 15. 07 — 2?/04/2014

Changes: None.

Fixes: None.

Additions: Based on 15.06C. Lowercase ' command added.

Last entry not complete — date wrong
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