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DC2M17 Driver/Controller Module

DC2M1Features:

TheDC2M17s the smallest of the D€eries ofAcceMotion step motordriver/controllers. ltoperatesa
NEMAL17 or NEMA23size stepper motor at up to 2A max current per phase, under control of a host
computer or PLCDGseries controllers caralso operate awonomously in Program Modewhen
programmed withinstructionsand saved to nowvolatile memorywith no need foran external host

TheDC2M17provides

w Capability to drive é&tep Motorwith phasecurrentup to 2A max currentper phasewhen equipped
with heatsink/casgoptional) and 1.5Aphasewhen operatedwithout the case
o0 Programmable Run and Hold Current settiragstrol from host or internal program

0 ProgrammableHold Current Reductigruse to reduce heat and power

w Singlesupply voltagefrom 9 to 35VDQ; including builtin fuse protection

w 38 commanddor motion, programming, and configuratipprovidingpowerful control

w Programmablemicrosteppingresolutions: Fullz, %, a ,and Qy stepmode

w Step peed programmablep to 28,000 steps per secondndddivide-byg ratios up toQys

w Direct ControlMode supports hostbasedcontrol ¢ Program Modeallows autonomougperation
0 Automatic PrograntStartallows programs to start at powam automatically

w Four usefconfigurableinput ports¢ each can beised for:

0 standardgeneratpurpose user inpug supporting 10 voltages of 5 to 30VDC

o0 standard fixedunctions, including: LingtHome, Go, Stop, alog
w Two generapurpose digital output portscapable of sinking 1A of currgmér outputat up to 30V
Communicatios via AccelMotiorComms Bug recommendedadapter: AcceMotion CF00

0 Physical: RS485 (RS422 voltagmpliant) supports up to 32 modules on one interface
0 Fast Operationat 115,200 baudiefault speed

Optionally mountéle directlyto standardNEMAL17 steper motor, for easy local control
Built-in temperature sensor allows host to query exact temperature

Status LED provides indication of powttusandrelative motion step rates
OptionalDC2M17CASEprovides protection andheatsinkingto achievemax 2A drive current
OptionalDC2M17CABLEprovideso naable harnesand iscolor-codedfor easy wiring

€

€ € € € ¢

Included in the Box

1 DC2M17Control Module
1 Mounting Spacers: Qty fo(r),#4nylon,o K y €
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DC2M17 Driver/Controller Module

Optional Accessories

Mating Cable Assemblwith 30" color-codedleads order DC2M17CABLE

The DC2M17CABLE is a colooded cable assemblwith pre-stripped lead endsand 30" length
providing easy and flexible cable connections toElg2M17

Figurel - DC2M17CABLE Figure2 - DC2M17CASE

Case/Heatsink:order DC2M17CASE

The DC2M17CASEprovides a cover for th&C2M17DriverController Module as well as providing
additional heatsinking for the ehoard stepper drive stage. &ltase also allowte DC2M17power to
increaseup to 2A/phasamax

Communicationsrterface order CF200

The CF200 Communications Interface provides an easy and direct connection to anMutasi
Communications Bus such as used on the DC2M17, via USB. Driwdtimdows Mac, and Linuare
available angrovidecomputeraccesso the DC2M17Command Line Interface (0.

Figure3 - Ck200 Communications Interface for DC2M17

.
‘6&
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Connection Diagram

DC2M17 Driver/Controller Module _

1/0 (J3)

GND - pin 8 —

VIO - pin 7
Out2 - pin 6
Out1-pin5

In4 - pin 4

In3 -pin3

In2 - pin 2

In1-pin1-—

Mating Connectors

DC2M17 To

p View

Temp

O]
O]
O]
O]
O]
O]
O]
[e]

|
Status

Measure

Point

@o

Comms (J4) j
pin 1 - Comm-

pin 2 - Comm+

Power & Motor (J1)
—pin 1- VMM (power)

pin 2- GND

pin 3 - Phase1A

pin 4 - Phase1B

pin 5 - Phase2A
—pin 6 - Phase2B

Figure4 - DC2M17 Connection Diagram

Below are the part numbers faronstruction ofDC2M17mating cableassemblies Thesecomponents
are readily available through a variety of distributors:

_ Crimp Terminals Housing
Motor and Power| J1| 08500113 x 6 Molex 22-01-2067 x 1 Molex
Communicationg J4| 08500113 x 2 Molex 22-01-2027 x 1 Molex
Input/Output | B 08500113 x 8 Molex 22-01-2087 x 1 Molex
Suggested Wiringolor Codes
Signal Pin Color Signal Pin Color
Comm J41 Grey Input 1 J31 Brown
Comm+ J42 Violet Input 2 J32 Red
VMM J:1 White Input 3 J33 Orange
Ground J1:2 Black Input 4 J34 Yellow
PhaselA J13 White/Green Stripe | Output 1| J35 Green
PhaselB J4 Green/White Stripe | Output2 | J36 Blue
Phase2A | J15 Red/Black Stripe VIO J37 White/Red Stripe
Phase2B J16 Black/Red Stripe Ground J38 Black
(LY
v 3 AccetMotion



DC2M17 Driver/Controller Module

Overview

All AcceMotion DGCseries controller/drivers provide efficient and powerful control of a single stepper
motor. Each unit consists :0& controller sectionwhich executes motiorcommands and a driver
section which is tailored tahe specificdrive power andmounting mehod of that modelseeFigure5 -
DC2M17 Functional Block Diagrarhe Communications Bus connects the-d@€ies controller to an
externalcomputer, which is used for programming and debug, but optionally can be used to control
guerythe controllerdirectly.

Eachcontroller containsstorage for the operating parameters of ttentroller and driveras well as
optional control programs. During opation, the parameters and programs are stored in main memory
(RAM); all functions draw on those parameters, and prograars berun from that main memory.
Programs can be permanently stordsy transferringinto nonvolatile (NV) memory, so that the
parameers and programs are always availabdee later sections on Programming and Program Mode

In Program Mode the controller executes commands line-numbered order, but control canbe
steered by conditionabranchesbased oninput port conditions (see @ [ Gommand), such as from
switches, sensors, and controller/computantput signalsof various voltage levels

Additional functionality can be attributed to the four genefalrpose input ports, includin@Gao, Stop,
Limits, Jog and Home - see theU (Set Port)Command to configurgorts for these functionsUser
inputsports can be configured to external voltage levels by connecting an external supply to the VIO pin.

Two output ports argrovidedto driveexternal devices (relays, etc.), or data at logic levels.

The driversectionprovidesthe power todrive a steppermotor to the step locatiordemanded bythe
controller. The power level is programmablé Commangdfor motion (Run)and when stopped(Hold);

Run currents used when movingransitioningautomatically to Hold current once movement is ended.
Stepping parameters, such as microstepping mode, velocity, acceleration, etc. determine the
steps/revolution speed, locations, etc(as long asthe motor output power exceeds the torque
requiremen). See theParameters & Defaultsection for more informatioron parametes anddefaults

for command typesandthe Stepping Motorappendix about how motors and drivers are rated

DC2M17 Block Diagram

. Status
LED

comms bus N
connector
Y
o
Controller ["siep g
: 2A =
Memory driver S
input/output [~ 4 =
connector Curren g
Non-Volatile £
Memory
A
regulator
power f VMM
connector

Figure5 - DC2M17 Functional Block Diagram
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DC2M17 Driver/Controller Module _

Operational Modes

All AcceMotion DGseries controller/drives can be operatediwo ways: IMMEDIATE mode, where
commandsare provided externallyia the communications interfacand are executed in real timgand
as PROGRAM mode, whemmmandspreviouslystored internallyare executed programmatically.

Immediate or Direct ControlMode accepts commandsia an external computer orcontroller, and
is used wherrequiring integration with control systemsr when multiple-axis controlfrom a
highlevel host is requiredCommands and responsame through the Communications Bus
and are executed in real timeManual entry using a keyboard and terminal window, or
automatic operation from dostscript, are examples of Immediate Mode operatidinis mode
can address one or many units (ax&)me commands are unavailable in Immedidiede.

Program Mode executes ommands directly fromt dzyinkefn& tnemory, using prograrmed
values andmaking conditional decisions based onits Input Ports and motion (see A€
Command. Programs can bestarted from Immediate Mode(see P (ProgramEntry Mode -
Entry/Exi)" command) or one can be automatically started on powey (see Automatic
Program Mode below).

Once programexecutionhas been started, the controller stays in Program Mode and executes
commands in program order until the program ends or operation is stopped externally (via
<ESC>character, or the STOP inpport function). During Program Mod#he communications

port is gnored except for th&aESC> character

Programs are stored internally in main memory, and can be moved permanently into non
volatile (NV) memory (see "S" commardNV program memorgan berecalledbackto Main
memory by the & Commang or at each systemreset (see”C (Reset)\Commandand
Parameters & Defaultsection)

Automatic Program Modeexecutes astored program at powetup (or reset); this occurs when a
execution branclis placed at location 192seeG (GéBranch Command for more data.

Communication Modes

All DCseries controller/drives can be programmed and controlled via the AM Communications Bus.
Two communicatios and controtopologiesare availake: SINGLE adULTIAXIS

SingleAxis Mode provides & easyway to control a single D€eries controller froma host PC oin
Program Mode This mode is perfect for singhxis systems, and has advantages:
addressing/namingsn't required axis nameelJNS FA ESa | folescRodbmnidiipria NS R
greater range of commands supported Naming doesequire the use ofSngle Mode, at least
once

Multi -Axis Mode allows multipleDCseries controller/driverdgo be commanded from the sam&M
Comns Bus,allowing one host to controimultiple axesln this mode each controller must have
an axisname each command mudhave anaxis name prepended to the command string to
identify the target controllerand some commands are unavailable Multi-Axismode. Multi-
Axismode can be used for single unit operatjdout SingleAxis Mode is easier (see above)

AM Communications Bus

The AM Communications Bus operates in a Serial Multidrop mode, using RS485 sigblitages.

The bus operates at a standard speed1db,200baud, 8bit data, 1 stop bit, and no parity the
communications driver and all terminal or script software must be set to those settingsofoect
operation with any D@&eries unitAcceMotion DGseries ontrollers arenot compatible with Advanced
Micro Systems DCBr MAXseriescontrollerscommunications busses or standards (using 9600 baud).

&3 AcceLMotion



- DC2M17 Driver/Controller Module

Parameters & Defaults

The Examine command) displaysthe currentparameter valuesThese parameters are locatén Main

Memory and are used by the control firmware to set characteristics that the controller and driver will

use to operate the step motor, andilize optionalinput ports functions(Jog and Home).

The currentparametervalues are retrieveanto Main Memory, at every powesup or reset time, from
non-volatile (NV)memory; it can be thought of asetrieving $toreda S (i (. Xh6s@ padameter values
stay inMain Memoryunlessfurther modified by a commandr until powerdown. Parameters can then
be storedbackinto non-volatile memory as new defaultiza A y B0 KE2 Yo Y Hegifed

Figure6 - List of Commands with Parameters, showing Factory Defslubiw's the list of parameter
command codeand descriptionandthe value the parameter will havieom the factory, or it is reset
to factory defaultvaluesq see commandC for more infa

Homing Switch Polarity

0 (normallyopen)

Axis Name

gimzﬂ Code CommandParameterDescription Czcl:l'jgryDefault
K (Ramp Slope) | AccelerationRamp Slope (ramp up/ramp down) 5/3

| (Initial Velocity) | Initial Velocity(steps/sec) 400/1

B Jog Spee(steps/sec) 400

\% Slew Velocitysteps/sec) 3000/1

Y Hold/Run Current %6 of 1.5A fulpower) 25/50

E Settling Time Delafin milliseconds< 10) 100(1 second)
D Speed Divider 1

H Resolution Mode 1

U Input port assignmenfi(for 11/12/13/14 ) 1111

T Echo Mode 1

p

N

blank*

* Programmed only by CHN naming

Figure6 - List of Commands with Parameters, showing Factory Defaults

Sethe CommandsSection for more information regardimgarameters as well as stag defaultsinto
non-volatile memoryusingti K & &0 2 Y, ¥ahdyeBovering defaults vt

i®S O@ Y, 6rreseR

€y
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DC2M17 Driver/Controller Module

QuickStart

Thisoutlines the minimum stepsequired to make a DC2M170operational usingOperational Modes
mode

1. Connect themain power supplyto connector J1 pins 1 and 2, with an output voltage in the range
from 9VDC to 35VDC. Connect Pin 1 to the positive voltage (VMM) and Pin 2 to Groupdw&he
supply must be capable of providing between 1A and 2A of current, depending on the supply voltage
and current settings required. S&ower Supplgection for more data.

2. With power off, connect an appropriate siatepper motorto the four motor conections of J1.
Typical motor connection diagrams are shown in 8tepping Motorsection. Be sure to insulate all
motor leads (and unused lda) toprevent shorts to groundr to other motor leads.

3. Wire the 2pin communications connectofrom the Ci200 Interface into J4. Make a connection
between the GND of the DC2M17 and the GND terminal of t##0C]lto provide a shared ground
level between all deices (refer taGrounding. Connect the other end of the €00 Interface to the
USB port of thehost computer. Insure the respective driver is ingdllcorrectly¢ see the GR0O
manual for details.

4. Start a terminalapplicationon your computer (any program that allows you to send data through a
serial connectionfor exampleTeraTerm Hyperteminal, Console etc.). AccelMotionprovides the
free AccelComsoftware (on the AcceMotion website), which is an onscreen terminal with
specialized buttons foModes, 1/Q etc. Openthe configuration settingsf your terminaland select
the respective virtual COM port to which the-Z00 is connectedand assure that the baud rate of
115200baud is sefAccelCm baudrate is preseb the correct valug

Apply power to the DC2M1The green LED will illuminatend flash slowly.

Type <space> to connectin Immediate Mode. The controller will respond wiits ID, which
indicates that communicatiois establishedand will appear as:AccelMotion DC2M17  V<x>

7. Setsafemotor hold currentand run current settings,using thed , command Make sure all Y"
command settings are compliant with the specs of the motor you are using, and that the actual
current does not exceed the current rating of the motor.

8. To verify motion functionalitytype a simplemotion command for example +400 will move the
motor 400 steps inpositive/plusdirection. The entry will not echo as you type, but at the end the
entire command will be echoed before the response (if any).

Type Echo/Response Remark
<space> AccelMotion DC2M17 VX space start€onnectionand shows ID
+4008 +400 motor moves 400 stepsin positive direction

9. To save thessettingsinto non-volatile memory(datawhich isrestoredwhen unit is poweredip or
whena resetoccury, (i @ LS& oF 2 f f 2 ¢ .SRedSHadd 6B gbiinrBaNds for more information.

Important Notes
Do not connect or disconnect the motor when powegnjsplied

The power supply voltage, including ripple and line voltage fluctuations,
must not exceed 350/ Cor be less than 9VDC

The selectedmotor must becompatible with the drivespecifiation
wWS@ASé YR | YRSNERUGlFIYR GKS dzaS 2F GKS ¢
to limit the power consumption and heat in the driver and motor

€y
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DC2M17 Driver/Controller Module

Operating the DC2M17

Enteringand UsingCommands

Command are represented astrings oftext, and interpretedthroughthe commandiine interface(CLI)
of the controller. Commands can be executed via the communications port htimesl or interpreted
from main program memory inside the controller ore@rogram exists anBrogramMode is entered.

Command string structe and data fields are shown for each command in its specific command
description, in theCommandssection The data fields consist of decimal data values separated by
spaces, and many of the data values are optional. For most commands, if the data fietdorovided

then the command is interpreted as a query of the current parameter value for that command; that
gueried value is returned to the host via the communications channel.

All command stringgerminate with a CarriagReturn (<CR>)character generated reaktime on a
keyboard withEnteP key, andfrom a scriptor applicationwith a”M (control-M), or hex #D character.

CommandHighlights
1 haracters are echoetb the hoston a lineby-line basis- see Command Echo Mode)

Only one command may be entered per line

Each @mmand is terminated by Enter (from keyboardr ~M (from script)
The commad line may beadited using badpace as characters are typed
The lineentry may be canceled using <ESC>

A space is optional between the command and fiatameter value

A space or comma must be used to separate two parameter commands

=A =4 =4 -4 4 =

Basic Communications

Before establishing first communications, the host must be connected to theeD)€s controller via a
RS$S485 communications adapter (such as as€lies adapter fromAcceMotion), and some software
method is needed to allow communications to and from thet. SeeCommunicationsection for more
information on R85 communications adapters and wiring.

Most customers start inmmediate Mode; this allows Axis Namingprogram entry,quick testing and
debugging. Use a 'terminal window' to access the command inteHaog terminal software will work
as long as it allows for sending and receiving data through a COM AarelMotion provides a free
terminal calledAccelCom but many examples exist includiig@raTerm Console etc. All modes other
than Automatic Program Mode will require the hpatlapter, and communications software.

Immediate Mode starup
Follow these steps

1. Power ONthentype <space> (causedmmediate Modeconnection tocontroller)

2. Typethe command:"R- 1000" andterminate with Enter 3 (<CR>
(haractersare not echoedas youtype; the entire line is echoedfter theenter? is sent

The motor should mova small amoun{1000 stepsin the negative direction)
¢ & LIS zdicénBnard. Tls command respodswith the axisposition ¢1000)

€y
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Programming

Program Entr{Example

The above exampleshow commands inlmmediate Mode The followingare examplesof program
sequencesnteredinto main memory, to be executed inProgramMode. Enter these commands after
signingon with <space >. Ascommandsare entered, the interface witchothe program line number
in which the next command (and parameters) will residdore ¢ some take more space than others
and this space is showas Sizén eachcommands reference data

Type (line#) Echo/Response Remark

P02 PO EnterProgramEntry Mode at locationO (zero)

00°% 0 OO0 Set step counter to O(H Command O, value zero)

+10009 5 +1000 M2@S wmnnn aidSLA Ay abé RANBOGA
WQ?d 10 WO Wait untilmotion iscomplete

-1000 13 -1000 az2@S mMnnnad ARBNBOAN2 W

W0 18 WO Wait untilmotion iscomplete

Z9 21 Z Respond witfcurrent step counter position

G53 22 G5 Gotoline 5

p3 25 P Exits ProgramEntry Mode(P, same as P0)

does mt enterdata or code intmextline (25)

Now, use "Q" command to displaie stored progranfor your review- & LIS dvné G2 &GF NI
0. Thescreenshould now display the lines previousintered, as theg arestored inmainmemory. This
programstayspresent in memory until the controller is reset or power is l@3hce programs are

debugged and finalizedansferthem to nontvolatile (NV)memorywith the SCommand.

Program ExecutioBxamplec entering Program Mode

Type Remark
03 EnterProgram Modeandstart executing the program apecifiedlocation0 (zerg).

Notes: Program mode can be terminated at any time by hittingESC> (escape)key 5
Trace function allowthe reakime display of instructiomexecutedd 4 SS a D¢ O2YYIl Yy R

ProgramEdiing example

Example: It is desiteto change instructionn location 13 from -1000 steps to-5000 steps In this
example we begin editing at the exact location (13) and we exit Command Entry Mode with <ESC>

Type (line#) Echo/Response  Remark

P133 PO Enter Program Entry Modat location 13

-5000 13 -5000 Move 5,000 steps in the minus direction, relative to origin
<ESC> Terminates Edit modéremember to Enter before the ESC)

In Program Mode, bkmotion command are automatically stalled(waiting) if a

any previous motion is still in progress non-motion commandsare not stalled

automaticallybehind a motion command, so reviewsage ofthe WO Command

usagefor setting execution timingg use WO prior to any commanthat should
wait for completion of a previous motion

)
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Command Entry Mode Highlights:
1 Characters are echoezh aline-by-line basis, and nly one commands allowedper line

1 As commands are entered, thebackspace> key will completely reset thecurrent line
contents and repeat therogram line number- same reset if illegal command characters used

1 Command is terminated by Enter (from keyboard) or M (from script)

1 A space is optional between the command and fpatameter value but must be used to
separae parametes in multiple parameter commands

T Oncea program is loaded anBintry Mode is exiteda programcan besavel to non-volatile
memoryusing thed { m£¢ O ZtNatAyiRR a4 NB (0 | Apyuieithg ®@nSoyresktiing. S NJ

1 Make sure that command echoesd responses are received completely for each command
before issuing further commands.

Memory Map

The D&eries controller Main Memory is organized to be compatible with previous AMS (Advanced
Micro Systems) controllers. Programs can start at locatiaan@,can be located in two distinct pages of
memory, shown below. Parameters also live in this Main Memory space, but are modified only by
specific commands that set and retrieve these values.

Memory Space starts with the first program memory page, fropations 0 to 191. Note instructions
take up 3 locations on average, so lower space can hold around 55 instructions, and the upper page
around 128 more motion commands decrease the instructions per space (as they take 5 locations

each).nsurethatallprd NI Ya adk NI |yR SyR gA0GKAY (KS &8S8Stfzg W
into Parameter Storage space or beyond the program space 0213,
I:’Upper PUpper
rogram rogram
Mer?\ory 256-1023 Mgl?‘lOl'y
Page Page
w w
S Command
’ Parameter ’ Parameter
Auto-Execute T ~192-
Go Command 192-199 c C d
Lower omman Lower
Program Program
Memory 000-191 Memory
Page Page
0
Main Memory Space NV Memory Space
. "
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Note thatif usingAutomatic Program Modeoperation the Auto-Execute locatiorf192) should contain
a & DGo/Branch Commangdwhich steers automatic execution to the desirgdrting routine location.

The space available from address 192 to 199 is too small faeasgnableprogramsizec locations 200
to 255 contain only Parameter Storggad it is illeghto place programs in that space.

£ AcceLMotion
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Multi-Axis Considerations

Axis Naming
Multi-AxisMode allowscontrol of more thanone unit (axi§ on the same Communications Bus. When

using this modesach axis must be assigned a uniquiglress, ot Y | Y's® ¢hat thetarget axis for each
command can be explicitly identifiedxis naming is not requiredahly SingleAxis mode is used.

To give thaunita namesend @®N O K I NI O i GtiNJ¢ o it 8BRSl ¢ (i K S). WiénYeSuesiell Y S
type a singlevalid axisnamecharacter(Any characteA-Z, or a-z), then typedy € (lowercase}o save the
new axis nameThis naming can only be done 8ingleAxis and Immediate Mode Utilize the d&Xe
commandto verify the actiont it liststhe axis name@amongthe other parameters M for this unit

Multi-AxisStartUp

Once all devices have unique addresames and are wired as described in tHdulti-Axis Wiring
section,the system hardware is ready to operate in Mutiis Mode.

In Multi-Axismode every command addressedby prependingthe name of theaddressedaxisto the
command. For examplé the user intends to issue the commarM1000 to axis A, the commangould
be: AM1000. The only exception® this are Reset (*C) an&ESC>which are broadcast commands

Eachcontroller unit residing on thebus in MulttAxisMode acts as a listener, waiting forsispecific
address (name) character. Once thepgrammedname is received, the remainder of the command
stringis receiveduntil the terminator (<CR>or M) is accepted;the unit interprets that commanand
the command string is echoed to the ho®nce thefinal charactes of the echo(<CR><LF>) have been
received the host may sendnotheraddressed command to the same or any other axis/unit

Try a few examples in Mulixis Mode(even with only one univhere Multi! EA & A&y Qi Yy SSRSRU

f  Power up startwith Host and Communications Adapté¢nen the controller/drivey  YSR a! £

f Inthe terminal windowtype P 6 Gtrl éanddPé | i ( K S-A&CIIC&le IDMheR)S
All device should now be iiMulti -AxisMode ¢ no additionalEnterd is needed, and no
response is returned

1 Type the command:R- 1000" and terminate the command witkEnter>Key?
Note, that as you type no characters are echowdil the end where the entire line is echoed

1 The motor should mova small amount (1000 steps in the negative direction)
1 ¢ & LIS zdcéndnard. Tscommand responds with the axp®sition ¢1000)

Multi-AxisCommunicatiorNote

The DC2M17 incorporates a buffered UARPUt, but because motion control is of the highest priority,
processing of received information may be delayed if commands are sent while steppingrstfast
rate. The hostshouldalwaysmonitor echoed data to avoithultiple commandJART overrun.

External Host Control Note:

Make sure that command echoes and responses are received completely for each command before
issuing further commands.

€y
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Hardware

Power SupphBelection andConnection

The DC2M17 is powered from a single DC power sy@8Y Thepower supply is connected vihe J1
Connectorpins 1 and 2The input voltage must be in the rangedDC to 35VDC.

Pin Function

J1-pinl | VMM Highdrivevoltage
J1-pin2 | Ground

In general, unregulated DC (or linear regulated) power suppaliesbest suited for stepper motor
applicdions. Switching power supplies are cesficient, however their ability to provide surge currents
can belimited, and maysuffer from dropouts in current during peak operations

A single power supply can be uded multiple controllersprovidedthat the total maximum peak power
(current) is provided foand the PS voltage is within the specified acceptable voltage rfangdl units
Each unitshoulduse separate power and grounkadsthat connect directly to the outputerminal of
the sharedpower supply Individual suppés for eachunit/axis can be usedas long as the ground
connections for all shared devices are common (deéi-AxisCommunicatior).

For 1.5A ofmaxoutput phase curren{DC2M17max without optional case)we recommend a supply
with output power of30W (Watts)minimumc at 2A, the minimum requirement is ¥Q.

The current caplility (in Amps)f any specifigpower supply will depend oits output voltageg this can
be calculated by dividing thetal wattage by the output voltageas showrin these examples

PSPower PSVoltage chosen | PSCurrent Requiredat chosenvoltage
30w 30V 30W/30V=1Amp @ 30V
30W 24V 30W/24V=125A @ 24V
30W 12v 30W/12v=250A @ 12V
40W 24V 40W / 24V= 166 A @ 24V
40W 12v 40W /12V= 3.33A @ 12V

Important Notes

Do not connect or disconnect the motorhile power is applied

The power supply voltage, including rippénd line voltage fluctuations,
must not exceed 350/ Cor be less than 9VDC

Individual axis unitsshould befused independentlyfor fault isolation

Wire size betweerthe power sourceandthe driver(s)should be at least 18 gaugaWG
Longer distances between the power supply and driwould use deavier gauge

When poweringmultiple units with a common power supplyuseindividual supply leads
and connect them all together directly ahe power supply connection points

Select a common supply that carovide the totalmax peaksupply current for all units

(-
oy)
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Stepping Motos and Motor Connection

The DC2M17s a bpolar choppng-style stepperdriver that works with both bipolar and unipolar
motors, i.e. 8, 4 and Glead motors. It is also possible to half de@d center tapped motor with the
DC2M17, however the performance may be compromised. To avoid unstable chopping conditions and
to provide a higher spedgerformance ratio, a motor with a low winding inductance is preferred.

Motor Connection
The J1 connector also provides connections between the DC2M17 and a Stepper Motor.

Pin # | Description | Function
1,2 1A, 1B Phase 1 of the Stepping Motgrconnect between Pi and4 of L.
3,4 2A, 2B Phase 2 of the Stepping Motgrconnectbetween Pirb and 6 of L.

Drive Current

The ideal current for a given motor is based on the specific characteristics of the amokdne
requirements of the application. As a result, establishing the correct current is often determined
empirically. Insufficient current will result in inadequate torque and unatdization of the motor.
Excessive current can cause hggeed torqueipple, resulting in stalling or pole slippage, overheating
of the motor, and general inefficiency of the system. The current can be set usirgy ff@mmand
seethat section for details.

Step Motor Configurations

These days nearly all stepper motaire of the 4wire bipolar variety, withwo isolated windings driven
through a pair of wiresconnect each phase of the motor to a phase of the driasrshown on left.

Phase1A Phase1B Phase1A Phase1B
nc
Phase2A Phase2A
@ o e
Phase2B Phase2B
4-wire L cround 6-wire | ound

Some steppers have cent@pped windings (8eads);We recommend a configuration that ignores the
centertaps; connect each outside phase lead to a phasehe driver as shown on righEor 8lead
steppers, please consult the stepper motor white paper on our website, atMoteh.com

Direction Setting

The physical direction of the motor with respect to @2 vy G N2 f f SNDa wiLd2pgeddioh S Q R A
the connection of the motor windings. Toverse the direction of the motor and make it match the

controller, simply: swapthe connectionson phase lor swap the connection ophase 2 or swap the

phase pairs with each other. Example: phase 1, swap 1A and 1B so that 1A on the driver goes to 1B on

the motor, and 1B on the driver does to 1A on the motor.

€y
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Important Notes
Do not connect or disconnect theator when power is applied

Select the stepper motor for your application first in reference to the required
torgue, and then determine the required drive current as a maximum.
Most users finalize their current settings empirically, with the final physical setujplace

When usinga 6-lead motor be sure to insulate unused wires.
There is no inherently positive direction of a stepper motor

Status LED

The DC2M17 indicates it&tus via a single LED status indicator.

¢CKS &adlddza RAALX I & A& DNBSY ¢KSy (GKS dzyAlG Aa LIRS
very slow rate (approximately one flash/sec) when the unit is not moving up to higher flashing rates

(over 50 flashes/sec) as the stepper step rate rises. This function is meant to visibly indicate operation of

the driver unit.

If for any reason the indicator is illuminated RED or YELLOW, turn off power immedittisiyndicates
that the onboard fuse habeen blown. This failure is due to an electrical short, caused by:

9 ashort from ground to some point on the module main board

9 ashort between any of the motor phase leads

1 ashort between any of the motor phase leads and the ground or power inputs

The main power protection fuse is meant only as a lassort protection for equipment safety,
and is not replaceable or repairabl@.here are no useserviceable parts on the DC2M17
To repair any damage, contact AccelMotion to return the unit for repelrere applicable.

Connectors
The DC2M17 requires three connectors for all its functions:

1 A Power/Motor Connector

0 connects the main motor voltage (VMM), which is used to drive the motor but also
powers all the other ofboard functions

0 connects the foumotor phase leads for any bipolar stepper motor up to 2A/phase
1 A Communications Connector for DATA+ and DABAs of the AM Communications Bus
1 An Input/Output Connector for the four inputs and two outputs (plus VIO and ground)

Each connector has physidaying to prevent the incorrect insertion of each mating connector. Each
connector is a different size so as minimize confusion for installation or serving technicians, and the
optional cable harness is colooded for all signals, to ease the installati@and assure correct

connections.

€y
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Input/ Output Subsystem

DGCseries ontrollers featureinput and outputports. These connections operate in an indusstgndard
"low-drive" mode, where the ACTIVE state of any input or output is-Vmitage (ground), ash any
port's INACTIVE state tlighvoltage ¢ either VIO (IO voltage levelpr disconnected(and internally
pulled-up to VIQ.

This method allows easy connectiots pushbuttons, limitswitches, home switchesyr proximity
switches,which simply connecthe input to groundwhen active Outputs also can operate equipment
such as solenoids, relays or indicators by connedtiegn between VIO and thehosenoutput; the
output providesa connection to ground (up to the rated current)

Input Ports

Input Port Electrical Configuration

All digitalinputs are evaluated agains2VIO voltageto determine the actual digital valuebelow%2VIO
is INACTIVE and below is ACTIVE. Clitaigit supports a widenput voltage rangedor digital 10, yet
provides noisemmunity at the selected voltageAn internalb0k Ohm pulup resistor to VIO iprovided
to force inputs normally higkinactive) and need to be pulletbw by the user to activate. An input®
filter is also included angrovides about @kHz cutoff frequency.

Vio
€
S
3

Input X 100kOhm 500KOhm

G AA'A% A%A'A%
.| =
&T AL —}'_

Figure? - Input Equivalent Circuit

The typicalway to use anlnput Port is asimple switch contact to Ground. Switch contacts fored

functions ofLimits, Home Jog Goand Stop,and generapurposeUser |Oinputs from control switches

can be supported in this mannefigure8 - Exampleof Switch Catact Input shows how suchlimple

connections are maddor a passive contact to ground. This works because switch connections are low
resistance and the input circuit has5@kohm pull-up resisbr; no other external circuit is neededs

long as the input voltage is lower than the threshold (1/2 VIO) thetipACTIVE, and when it is above

the threshold it is INACTIV&hen the switch is closed,the port isconfigured as fixed function, then

GKIFG FdzyOQtAz2y Aa | O0A dataldf R0zSA X fohalhiSdrnalistatis¥Bul Lk h X
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1
[
I
Vio
(?—
[
|
[
[
[
[
[
I
Input X L
T
Switch, !
Relay, |
or |
Sensor a !
Contact i
1
Gndl.
&

Figure8 - Exampleof Switch Catact Input

Whenan input port is connectedo a output from acomputer, a PLC, or an active sensor, ttagvice
will drive the input at itssupply voltagerange at higherl/O voltage levels(12V, 24V, etc.) the input
section requires a reference poitd create a%2VIO value, becauske internal defaultvIiO value is 5V.
Inthese casesconnect the external/O voltage to the VIO input; the threshold circuit uses the higher
of either 5V or the external pin valuanddivide that voltage by 2 for thihreshold voltage

Figure9 - Example Active Input using external VIO supplyws an example ain input port X driven
from acomputer or sensoputput terminal, powered by24V. Connect theexternalground to the DE
series controller groundand theexternal24V supply to the VIO pin. This will set the input threshold to
12V (24V+ 2), thus willinterpret voltages lowethan 12VasACTIVE, and gaeerto be INACTIVE.

Supply VIO
voltage

I> Input X

push—pull output
from computer
or sensor

e | S

[
=]
(%

D

——

Figure9 - Example Active Input using external VIO supply
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Input Ports configuredfor FixedFunction

Eachdigital Input Port(IN1- IN4)can be configured foa fixedfunction from the following setLimits,
Home, Jog, Goand Stop provide fixed functionswhereasUser Inputselects generaburpose status
accessed bgonditional branchingn a piogram The fixed functions are detailed in thg™ Command.

Thefactory default setting for all Input Ports idser Input mode.

HOME

HOME is used to seek to a physically safe zero location within the allowed motion space. It

operates via aswitcDf 2 a8 dzNBE> | OO A @I 4§ SR I DGsefeScoriligra Sy WK 2\

implement an algorithm to accurately position the step motor output in the same location in

'y | OOdz2N» &S yR NBLISIFGlIofS sleod {SS (KS ac¢
GO

The GO iput is used to start a program located at internal program location O Jzesdoen
asserted from INACTIVE to ACTIVE. Once Program Mode is ¢htef@@ input does not have
any further effect whether held or reasserted

ALLSTOP

The ALISTOP input is used to stop all motion and end any program operation, when ACTIVE.
ALLSTOP implementsnaALLSTOP|(command), so will utilize deceleration functions as it
stops. Do not utilize any STOP function on thesBx@s controller as a safety degi; always
add an external emergenestop switchto remove main power upon emergency condition

JOG+ and JOG

Jog inputs are used to manually change the motor position, when the input is ACTIVE. Both jog
inputs stop any existing motion command or prograperating when the input is activated
and during activation, before manually moving in the requested direction.

LIMIT+ and LIMFT

Limit inputs are used to protect physical systems by indicating to the controller when the
mechanical system has reachedhaximumor minimum physicalimit, beyond which damage
will occur.Limit inputs stop any pending motion, and will not start any motion, in the direction
indicated when ACTIVE; example: LHWT stop any pending motion in the negative direction
and disdbw any motion in the negative direction while ACTIVE. Motion is allowed in the
opposite direction, so that systems can retract the mechanical endpoint from the limit switch,
either manually or automatically.

AccelMotion recommends Limit Swigstior protection of mechanical systems.

Input PortRead
All input ports are readable immediate Modeby the A (Input Port Readicommand, which returns the
combined value of alnput ports, for use by external control scripts running in the host.

TheA (Input Port Read Command read and returnsthe combined inputport data irrespective of the
function assigned to anynput port ¢ even if functions such as HOME, GO, LIMIT, etc. are assigned to a
port, the reurned value from "A" command contains the correct raw port status.

Input Port Conditional Branching

In Program Modeall Input Portscan be usedor conditional branchingia theLcommand Examples are
shown in the command referender L

TheL (Loop Bak) Commandcontrols program branching with ravinput port data irrespective of the
function assigned to anynput port ¢ even if functions such as HOME, GO, LIMIT, etc. are assigned to a
LR NI GKS &[ b OtBarran pgristad (STIP dn Joemigegit from Program Mode

SO are exceptions).

O
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Input Port Highlights

91 Input ports are configurable tdrive various optionafixedfunctions (U command)

1 Input ports areaccessed via L (Loop) Program Modeand A Read Inputs) commandin
Immediate/Direct Modeand access raw input dataespective ofixed functionassignments

9 Input ports can be used with switch/digontact devices without an external VIO supply

9 Input ports can be configured to a higher VIO voltage and thresholtbbgecting an external
VIO supply to the VIO input

1 Dry-contact deviceganoperate correctly even with external VIO supply connected, passive
and active input ports can be used in the same system

91 All Input Ports must operate at the same VIO thresholdhether configured for optional fixed
functions or as generapurpose program user inputsthere is only one shared VIO input pin

(LY
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Output Ports

The DGseries controller provides digital output ports capable of driving external devices in -fmitive
open-collector mode, at up to 1A current per output. The DC2M17 providesowtput ports.

Output Port Electrical Configuration
Each output portan operate in one of two general modésigicMode, andDriver Mode Both modes
are available with no internalanfigurationrequired

Logic Modec 5V Computer/Logic Voltagavhenthe outputis connected toa computer or logic
input (and typically draws less than 20mAY,GKohmpull-up resistor pulls the output to VIO
voltagein INACTIVE staendwhen ACTIViae driver pulls the output to near zero volts.
Connect the output port from the D€eries controller directly tohte computer input or logimo
VIO connection is needd® 10 is suppliethternally with 5V).

vio

SV computer

erl? or logic
ou puts inputs

Output X Input Y
& )

Figure10- Output port drving 5V computer/logic input

Logic Modec ComputerAdogic Voltage higher than 5Vif the computeror logicinput operates
on ahigherpositivevoltagerail, then connect that highevelsupplyvoltage to the VIO terminal
so that the INACTIVE signal lewél be orrect ¢ the external positive voltage will be
substituted for the internal 5V VIO, thus maximizing the voltage swing of the logic signal.

vio Logic +
ex: 24|
8
S
3
Output X Input Y )
_”i
greclterJE than 5V
computer or
ou %ﬂ?s logic inputs
ex: 241

Figurell- Output Port driving higivoltage logic inputs (exapte: 24V)

Driver Mode the output can be used to directly drive an external device actuated by current
rather than voltage, such as a sensor, relay coil, indicator light, etc. In this modwjtthe
provides a path for sinking current to ground durinQTAVE period. Conndbie device between
the ratedpositivevoltage valuelfut below the abs max allowed) and the outgatminal; the
output will switch between VIO (at low current) and ground (at up to 1A current)

&3 AccetMotion
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Drive+
vio Recommend a diode—protected relay

©
2
g
3

1 Output X

_”37
Current—mode
DC—series device
ou pU?S ex: 24V relay co

Figurel2 - DriverMode Output Port configuration (with diode protection)

Controlling Output Ports

Output ports are actuated @A | wié K § 24 Yirmetiate and Program Modes All output port
control bitsare referred byaa A y @& SLJIaNJ malple Suiduts can beipdatedat one time or just
oneat a time as needed.

CKS¢ a®2YYlI yR AaadzSR ¢ ndadbAcdzbe slatuslaithdldutpuisiiibiNmediditef
Mode only.

Output Highlights

w hdziLddzi LR NI& I NB RNAGSY (2 Dwhlldbb2 gKIShy AIKSYy i i édz8

w Output ports can generate logic outputs\arious voltage levels (based on VIO), and can also act as
opencollector/opendrain driver for power elements, such as lights, motors, and relgyso limit)

w hdzl Lddzi LIR2 NI A | NEB O2yWIMIBEHR DS iRad batk witiKs&medaommand

Important Notes

Because VI@ffectsboth output and input ports, make sure that aWlO
thresholds and all output pullip levelsare equal (or compatible)

Assure that all outputs will draw 1A or less from each output terminal

When driving inductive loads (tays, solenoids, motors), be sure to use
diode-protected versions of these devices, or add diode protection as shown in
Figurel2 - Driver-Mode Output Port configuration (with diode protection)
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DC2M17 Driver/Controller Module

Communications

The AM Communications Bypsovides a command link between host computers, controllers or PLCs
and one or more DGeries Controller/Driver units. The bus utilizes industandard RS485 voltages
and signaling to connect the host and any single or multiple controller uRiture 13 - AM
Communications Bus Block Diagrahows the basic blocks used in communicating over the Comms Bus.

Communications Host
Interface (ex: Ci200) Computer

? AM Communications Bus

) X X
First (or only) _ .
DGseries DGseries DGseries
controller/ controller/ oo controller/
driver unit driver unit driver unit

Figurel3- AM Communications Bus Block Diagram

AcceMotion makes available theCk200 Communications Interfagewhich interfaces standard
computer hosts (via USB) and the AM Communications Bus. ©tmemunicationsadapters may be
used as long as thegonvert to twowire R885, expose a ground reference pin, and include signal
termination; but yourproduct warranty may be at riska nonAM adapter causes electrical damage.

The AM Comms Bus operatssrially ina standard miltidrop mode(even with one unit) using RS485
signaling and voltages ¢ see available web resources on communicationfor more infa Serial
communicaton standardsfor the AM Comms Bus ard15,200 baud, &it data, 1 stop bit, and no
parity; all terminal or scrighg softwareand the communications interfagaust be set to those settings
for correct operation with any D€eries unit Note also thatAccéMotion DGseries controllers araot
compatible with Advanced Micro Systems D@BVIAXseries controllers using 9600 baud.

Even when connected in singdgis mode, the host (master) must only transmit when the units (slaves)
are not providing an echo arsponse message, therefo@mple care must be taken with control
scripts make sure that echoes and responses are received completely before issulisgquent
commands. This rule is true even when communicating with a singleimihitulti- or Sngle-Axis mode.

AccelMotion has a@ptional Accessorievailable, which can make all wiring easier.

Communications for a single B&eries Unitn SingleAxis Mode

Many applications can be accomplished with a singlesBi@s driver/controller, with no need for the
complications of MultiAxis Mode operation. These implementations require only a single triplet of
wiresbetween the RS485 communications interfaoed the sngle controller unitg these are the Data+
and Dataleads, and a shared Ground. Refer to @annection Diagrarfor the connection pins needed.

Thenext step is to connect to the unit in SingAgis Mode; this utilizes the special signaling command
<SPACE>. Once in Singglkes Mode, all commands are available to that single controller unit, with no
need for addressing. S&mteringand UsingCommandsection for starup examples.
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DC2M17 Driver/Controller Module

Using MultrAxis (Party Line) Mode to Command Multiple Controller/Driver Units

Some applications may requireuftiple DGseries controltrs to be commandedat one timefrom a
single control host (computer/PLAn these cases, Mulfixis Mode can be usedia the AccelMotion
Communications Bu$y address up to 32 controller/drivers individually via the same script/software.

First, to comnand multiple units, the system must necessarily utilize Makis Mode; each unit must
be uniquely named in this situation. So, review the section calletti-Axis Considerationshowing
naming and other MultAxis concernsThe naming process requires at least one session of @irigle
operation, so that the uniqgue name (address) can be entered into oseriS unit at a time.

The bus operates at a standard speed 5,200 baud, ®it data, 1 stop bit, and no parityall terminal
or script software must be set to those settings for correct operation with argdd€s units.

Communications Wiring

After naming, onnect allunitsas shown below: connect &S485+ nodes together and all RS4®&les
together, and connect all grounds from all units and the comms interface togelter wiring method
can besimplifieddepending upon the distance between units aheé electrical/magetic environment.
Two examplaviring modelsare shown, below:

Short Bus Length Simplified Wiring Model

When the location of units places them within a witength of one meter or less and the
electrical and/or magnetic environemt is not hostile then the wiringmodel can besimplified
Examples are closed systems with multiple axes in close proximity, and with little to ro high
power electrical equipment nearby (motors, solenoids, relays, etc.). In these cases, direct wiring
with simple unshielded condttors can work acceptably But, AcceMotion strongly
recommends that all systems utilize the HidReliability TwistedPair and ShieldedWiring
Model, to assure the highest quality connection and dstvexposure to induced electrical
currents from equipment or other noise sources.

DC-series DC-series DC-series
control?er/driver control?er/driver control?er/driver
wiring distance
between units of £2 oo 22 oo £2 oo
o T+ Sa T+ <o T+

less than1 meter

] 1200hm
— terminator
resistor

- o [ 1] L] [
o D-
= - terminal terminal terminal
CI-200 block block block
“comms (optional) (optional) (optional)
—— interface
V+ s
935V ondf—sb i I
power .
Supply suggested 'home-run’ power wiring for each unit
Figurel4 - Simplified short bus wiring method (not recommended)
s
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DC2M17 Driver/Controller Module

HighReliabilityMethod - TwistedPairand Shielded Wiring

When units aremore than onemeter from each other or thénostinterface, it is recommended
to makeconnectionswith twisted-pair wiring in ashielded cabldundle This method is similar
to Ethernet wiring and can use the same wire type (four twisted pairs), or a-giaileable.

Thecommunication interface&nd each controller unghould be connected to the main twisted
pair wiring bus with connections as short as possible, with all D+ connedfims®l to one
conductor and Bconnectionsto the other conductor; this miod minimizes electrostatic and
electromagnetic interference and nois€onnectwiring shield to ground on théost end only

Figurel5 - Twistedpair and Shielded Wiring example (recommended)

Multidrop bussedike the AM Comm@&usare organizedn a 'daisychain’or 'party-line' arrangement,
where devices connect to a main cable tkuvia short network stub connections. Typically these busses
are resistiveljdeérminatedCat each end to control reflections that would reduce ttediability of the bus
(high-speed bus architectures and termination theory are beyond the scope of this docuniteist).
important to keep the wing from each device to themain bus as short as possibleo minimize
deterioration of the signal waveformahich would not be ideally protected by the terminators and
connection topologyldeally, these segmentdould also use twisteghair leads.

For both methods,add a120 ohmtermination resistor tothe bus(as illustrated inthe diagrams and
provided withthe CF200) across the conductorsit the endof the bus farthesfrom the C200. Near-
side termination is alreadynplementedinsidethe CF200.

Grounding

Grounding is another important aspect to communicatiogsa common ground keeps all devices
communications signals at or near the same voltage levele Wl DCseries unit Ground connections
together as well as to the communications adapter ground (such-28@for reliable communicatios,

or risk creation obut-of-spec voltagesand thus dmage to communicationsardware

lff &KFNBR 3INRdzyR F'yR LI2gSNI £ SIFRa ENMBE ONB ONINY WSYSR'S
from each unit to the single connection point at the main shared powers supply, so that voltage drops
from one unit are not exp@enced by another unit, possibly causing drive or communications errors.
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