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4 Connection and Interface MDrive® 17 Linear Actuator

4.4.2 Prototype development cables
Flying leads to10-pin wire crimp connector  Used in conjunction with the MD-CC402-001 communication converter
P2 -P/N: PD10-1434-FL3  cable to facilitate multi-drop RS-422/485 communication.

To MDrivePlus
10-pin friction lock Wire Colors

y | L Function
wire crimp connector To Communications White/Red Stripe Aux-Logic
White/Blue Stripe TX+
Blue/White Stripe TX-
% ® D) = White/Orange Stripe  |RX+
f Orange/White Stripe RX-
10.0° (3.0m) / Flying Ieadsj Green/White Stripe GND
terminated by crimp

pins for multidrop
connection

Note: If not using Aux-Logic

Remove Wire (White/Red Stripe)

Remove Ground Wire
(White/Green Stripe)

MDrive #n

MDrive #1
Ground Connects
to 1st MDrive ONLY!

Figure 4.3 Multi-drop communication using the PD10-1434-FL3

MLI117:4-8 Integrated Motor and Driver
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MDrive® 17 Linear Actuator

4 Connection and Interface

Flying leads to16-pin locking wire crimp
connector P2 -P/N: PD16-1417-FL3

The PD16-1417-FL3 prototype development cable is used to rapidly
interface the MDrive17 to the users controller. This 10’ (3.0 m) cable
consists of a 16-pin locking wire crimp connector to plug directly into the
MDrive P1 connector with fying leads on the opposite end to interface

to power, 1/0O and/or remote encoder.

To MDrive P1 To Power & 1/0

= S

=

10.0’ (3.0m)

Pin # Wire Colors Signal (Expanded Signal (Remote Pairs

features) encoder)

16 Black GND GND

15 Red +V +V X
14 Black Step Clock I/O Index — X
13 White Direction 1/0 Index +

12 Black Analog Input Analog Input %
11 Green Capture/Trip I/O Capture/Trip I/O

10 Black 110 12 Channel B —
9 Blue /0 11 Channel B + x
8 Black 1/0 10 Channel A -
7 Yellow 1109 Channel A + x
6 Black 1/0 4 110 4
5 Brown /0 3 /0 3 X
4 Black 1/0 2 1/0 2 X
3 Orange 110 1 110 1
2 White 1/0 Ground 1/0 Ground
1 Red 1/0 Power 1/0 Power x

Figure 4.4 Prototype development cable PD16-1417-FL3
Integrated Motor and Driver MLI17:4-9
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4 Connection and Interface

MDrive® 17 Linear Actuator

4.4.3 Mating connector kits

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer’s crimp tool recommended.
Mates to connector:
P2 10-Pin WIr€ CrMP ....cooii i CK-02
P1 16-PiN WIir€ CrHMP...cceeeeeeeciiiiiee e eerteeee e e e e e e e CK-10
Kit contains 5 mating connectors that press ft onto ribbon cable. Cable
not supplied.
P2 10-PiN IDC ...ttt a e CK-01

MLI17:4-10

Integrated Motor and Driver



MDrive® 23 Linear Actuator
Motion Control
C €5

Introduction

Specifications

Mounting Recommendations
Interface and Connectivity

>~



This page intentionally left blank



Revision R020711

MDrive®23 Linear Actuator Motion Control

Table of Contents

Table of Contents

1 INTrOAUCTION ot 1-1
1.1 MDrive 23 linear actuator unit overview ...........ccccccceeuee. 1-1
1.1.1 Linear actuator styles .......cccccevveeiiiieniinecnee. 1-1
1.1.2 MDrive 23 linear Versions .........cccccevveeeeieveernne 1-1
1.2 Product identification............coeeeiieiiiiee i 1-2
1.3 Documentation reference.........c.ccccevveeeiiieeiiieeeecieeee 1-3
1.4 ProducCt SOftWare ........ccoccueeiiiiiiiiiee e 1-3
2 SPECIfICALIONS ..ooiiiiiiii i 2-1
2.1 Mechanical specifications............cccoceeeiiieeiiieiiniiec e 2-1
2.1.1 Non-Captive Shaft .........cccoviiiiiiiieee 2-1
2.1.2 External Shaft
2.2 General specifications
2.2.1 Electrical specifications...........cccccvvvieeriineennee 2-3
2.2.2 Standard I/O specifications (plus).......cc.ccceeeueee. 2-4
2.2.3 Expanded I/O specifications (Plus?)..........c........ 2-5
2.2.4 Communication specifications ............cccecvvennee. 2-5
2.2.5 Thermal specifications.........cccccocvevirieeiiineennee. 2-6
2.2.6 Motion specifications ..........cccceeviieiiiieeiiiieeee 2-6
2.2.7 Software specifications..........cccocceveveeriiieennee. 2-7
2.2.8 Motor specifications.........ccoecvverieeeiiieeeeiiee e 2-7
2.2.9 Speed-force performance curves ...................... 2-8
2.3 Connectivity specifications/pin assignments —
CommMUNICAION ..cooiiiiiiiic e 2-9
2.3.1 RS-422/485 communication .........cccceeeviueeennnee. 2-9
2.3.2 CANopen communication option ..................... 2-10
2.4 Connectivity specifications/pin assignments - Power and
/o 2-11
2.4.1 Power and I/O - standard I/O (PIus) ................ 2-11
2.4.2 DC MOOr POWET ......uueeieiiieeeiieeesieeesreeeesinee e 2-12
2.4.3 /O - expanded I/O (PIuS?)......ccccccevrveenennneenn 2-12
2.4.4 /O - remote encoder (Plus?)........c.ccceeveeruenne 2-13
2.5 OPlONS ..ottt 2-14
2.6 CONNECHVILY....ocueiiiiiiie e 2-14
3 Mounting and connection recommendationS..........ccoccuvvveeen.. 3-1
3.1 MOUNEING. it 3-2
3.2 Layout and interface guidelines............ccccevviiiiiiiennnnns 3-3
3.2.1 Rules of WiriNG ....coocviiiiiiiiiiceeee e 3-3
3.2.2 Rules of shielding ........ccccoceviiiviiniiniieeeeie 3-3
3.3 Recommended WIlNg........ccocouerueriiiiiiieniesee e 3-4
3.3.1 Recommended mating connectors and pins .....3-4
3.4 Securing power leads and logic leads..............cceceenene 3-5
3.5 Anti-Backlash nut installation and assembly ................... 3-6
4 Connection and iNterface .......cccccviiiiiiiinieee e, 4-1
4.1 Interfacing RS422-485 communication ..........c.cccceevneeen. 4-1
4.1.1 P2 — 10-pin pressure-fit IDCstyle connector ....4-2
4.1.2 P2 — 10-pin friction lock wire crimp .................. 4-2
4.2 Interfacing CANopen communication...........cccccveceeenuennns 4-3
4.2.1 P2 — 9-pin d-sub connector (female)................ 4-3
4.3 Interfacing DC POWET........cccceceiiiiieiieiiie e 4-4
Integrated Motor and Driver i



Revision R020711

Table of Contents

MDrive®23 Linear Actuator Motion Control

List of Figures

Figure 1.1
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 4.1
Figure 4.2
Figure 4.4
Figure 4.5

Figure 4.6
Figure 4.7

4.3.1 Recommended IMS power supplies.................. 4-4
4.3.2 Recommended Wire gauge........cccveeeereiuurereeann. 4-5
4.3.3 P1—12’(30.5 cm) flying leads interface.......... 4-5
4.3.4 P1—7-pin pluggable terminal interface............ 4-5
4.3.5 P1— 2-pin wire crimp interface.............ccccce...... 4-6
4.4 Interfacing l/O.....cooiiiiiiiie e 4-7
441 P1—12'(30.5 cm) flying leads interface.......... 4-7
4.42 P1—7-pin pluggable terminal interface............ 4-7
4.4.3 P1— 14-pin locking wire crimp interface (expand-

ed 1/0)4-8
4.4.4 P1— 14-pin locking wire crimp interface (remote .
=T gTeToTo [T o TR SRR 4-9
4.5 Connectivity accessory details ..........ccooceevriieeininnennnee. 4-10
4.5.1 RS-422/485 communication converter cables.4-10
4.5.2 Prototype development cables ........................ 4-11
4.6 Mating connector Kits ...........cooeiieiieiiiiiieeieeeeeeee s 4-13
Standard product OPtiONS ........ccoceiiiieiniineee e 1-2
Non-captive shsft mechanical specifications............cccccoeeneee 2-1
Sealed mechanical specifications ..........cc.ccceveerieeiieeneennen. 2-2
Motor performance curve — +24 VDC.........cccoooeviienieerieens 2-8
Motor performance curve — +48 VDC.........cccecvviieiieerienns 2-8
Motor performance curve — +75 VDCr........cccooveviiienieenieens 2-8
MDrive 23 mounting and drill pattern ............ccccccevieeeiieennes 3-2
SeCUrNG 1€aAS. ....c.uui i 3-5
Insert SPriNg tang......cccvveiiiee e 3-7
SPriNg €NGAGET ... ..coiuiiiiieiieeeeetee e 3-7
Insert oppoSite tanNg.......cocveviiiiiie e 3-7
Inserting the back NUL.........cooociiii e 3-8
Measuring the gap distance ..........ccccocoeeivini s 3-8
Pre-loading the NUt ... 3-9
Nut pre-loaded and fully assembled............cccocoviriieeiiiennnns 3-9
MD-CC400-000 communication converter cable ................ 4-10
MD-CC402-001 communication converter cable ................ 4-10
Multi-drop communication using the PD10-1434-FL3......... 4-11
Wiring a second PD10-1434-FL3 into the 10-pin wire crimp .....
{070 ] 1 1=T o7 (o AP RP PR 4-11
Prototype development cable PD14-2334-FL3.................... 4-12
Prototype development cable PD02-2300-FL3.................... 4-12

Integrated Motor and Driver



Revision R020711

MDrive®23 Linear Actuator Motion Control

Table of Contents

List of Tables

Table 2.1  Electrical specifications ...........cccoceeriiieriieniie i 2-3
Table 2.2 1/O SPeCIfiCatioNS .........ccceeiiiiiienee e 2-4
Table 2.3  Expanded I/O specifications............cceveeriieiieiieeniceeeiees 2-5
Table 2.4  Communication specifications...........ccccceeeveerieeieeniieieeneens 2-5
Table 2.5  Thermal specifications.............ccoueiriierieniie e 2-6
Table 2.6 Motion SPecificatioNs ..........c.coceeriiiiieie e 2-6
Table 2.7  Software specifications............ccceeeriierieriee e 2-7
Table 2.8 MDrive 23 linear actuator specifications.............cccoceveernennns 2-7
Table 2.9 P2 communication, 10-pin locking wire crimp ..........ccccc.cvee... 2-9
Table 2.10 P2 communication, 10-pin pressure fit IDC/SAMTEC........... 2-9
Table 2.11  CANopen communication, P2: 9-pin D-sub female

(DB=9F ).ttt ettt e 2-10
Table 2.12 Power and I/O interface - 12” (308.8.mm) flying leads........ 2-11
Table 2.13 Power and I/O interface - 7-pin pluggable terminal............. 2-11
Table 2.14 P3 DC power, 2-pin locking wire Crimp .........ccccocuveveerineenn 2-12
Table 2.15 P1 Expanded /O, 14-pin locking wire Crimp .........c.cccecuenee. 2-12
Table 2.16 1/0O and remote encoder interface - 16-pin locking wire

(o7 (1091 o PP SRR 2-13
Table 4.1 Communication connections, P2 - 10-pin IDC ...................... 4-2
Table 4.2 P2 communication, 10-pin locking wire crimp ..........cccccccvee... 4-2
Table 4.3 P2 communication, 5-pin M12F circular connector ............... 4-3
Table 4.4  CANopen communication, P2: 9-pin D-sub female (DB-9F).4-3
Table 4.5  CANopen communication, P2: 5-pin M12 female ................ 4-4
Table 4.61 Recommended power supply wWire gauge ..........ccceeeeeeerneenn. 4-5
Table 4.7  Power and ground connections, flying leads..............cccccue... 4-5
Table 4.8  Power and ground connections, 7-pin terminal.................... 4-5
Table 4.9  Power and ground connections, 7-pin terminal.................... 4-6
Table 4.11  1/O connections, flying 1eads ...........cccovoeriiiiiieiieeniceeeiees 4-7
Table 4.12 1/O connections, 7-pin terminal..........ccccccceeiiereniiirencee e 4-7
Table 4.13 1/O connections, 16-pin locking wire Crimp.........ccccceevcverieens 4-8
Table 4.14 1/0O and remote encoder connections, 16-pin locking wire

(o7 10 1] T OO PPRTRRT 4-9

Integrated Motor and Driver iii



Revision R020711

Table of Contents

MDrive®23 Linear Actuator Motion Control

Page intentionally left blank

Integrated Motor and Driver



Revision R020711

MDrive® 23 Linear Actuator Motion Control 1 Introduction

1 Introduction

MDrive® linear actuators combine leading all-in-one integrated motion
technology with linear motion to deliver high accuracy, unsurpassed
repeatability and long life, all in a package that is extremely compact
and affordable.

1.1 MDrive 23 linear actuator unit overview

1.1.1 Linear actuator styles

1.1.2 MDrive 23 linear versions

Two (2) linear actuator styles of MDrive 23 integrated motor + driver
solutions are available:

| Non-captive shaft — a screw runs through the MDrive and
moves axially as the motor rotates

] External shaft — a rotating screw, integral to the motor shaft,
moves a screw-mounted nut axially

Precision rolled lead screws used with MDrive linear actuators are
designed specifically for motion control applications to deliver maximum
life and quiet operation. Corrosion resistant and non-magnetic, screws
are manufactured from premium grade stainless steel and available with
optional coating.

Three (2) MDrive 23 integrated versions provide a choice of features and
capabilities:

| Microstepping — motor + driver
[ ] Motion Control — motor + driver + controller

MDrive14 linear actuators feature high torque 1.8° brushless NEMA 23
single length step motors with integrated electronics, providing the lead-
ing technology solution for all-in-one linear motion applications.

Unsurpassed smoothness and performance delivered by MDrive 23
products are achieved through IMS’s advanced 2nd generation cur-
rent control. By applying innovative techniques to control current flow
through the motor, resonance is significantly dampened over the entire
speed range and audible noise is reduced.

The MDrive 23 accepts a broad input voltage range from +12 to +75
VDC, delivering enhanced performance and speed. Oversized input ca-
pacitors are used to minimize power line surges, reducing problems that
can occur with long cable runs and multiple drive systems. An extended
operating range of —40° to +85°C provides long life, trouble free service
in demanding environments.mapping and extended node identifier.

Motor configurations include a single shaft rotary in four lengths, and
linear actuators with long life Acme screw**.

Integrated Motor and Driver
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MDrive® 23 Linear Actuator Motion Control

1.2

Product identification

P1 P2

1/0 & power connectors:
F = flying leads

P = pluggable terminal

C = locking wire crimp

Communication connectors:

D = 10-pin IDC

L = 10-pin friction lock wire crimp

B = DB9, only with CANopen Comm

P1 P2

MLI1 R [od 23A7
RS-422/485 comm

MLI1 C [&]23A7

CANopen comm

Plus2 MLI3 R [0 23A7
RS-422/485 comm

Plus2 MLI3 C [=]23A7

CANopen comm

Non-captive shaft

@’;—L 10T Tz

s U=UNC

Screw lead
travel per rev
G = 0.375" (9.525mm)
A =0.200" (5.08mm)
B = 0.167" (4.233mm)
D = 0.083" (2.116mm)

Z-none 3.01024.0°

Optional encoder

For NO encoder, omit any —E
specification from part number

-EQ

Internal magnetic encoder
with 512-line count and
index mark.

L
— L |linear actuator

- EQ (see above)
or E E
Plus2 version only:
optional inputs for
differential remote
encoder (not supplied).

May not be combined
with internal encoder.

Coatin
. Screw end T = teflon*
" M=metric Z = none

S=smooth |Screw length

in 0.1 increments

ex. 12.5"=125
10.0” = 100

Screw length calculation = desired stroke length +
1.8" (45.7mm) + mounting surface plate thickness

—_ L linear actuator
— L |linear actuator

See details at bottom of
page for complete linear
actuator part numbers.

External shaft

— L3I 1]

Coating

Screw end T < teflon*
M =metric z - neor?en
U=UNC Nut =
S=smooth
Screw lead Z—none G = general purpose

(dynamic load limit
to 60lbs/22kg)
A = anti-backlash
(dynamic load limit
to 25lbs/11kg)

travel per rev

G = 0.375” (9.525mm) Screw length

A = 0.200" (5.08mm) 3_40 10 24.0"

B = 0.167"(4.233mm) in 0.1 increments
D = 0.083" (2.116mm) ex. 12.5” =125
10.0” =100

Screw length calculation = desired stroke length +
nut length + mounting surface plate thickness

Figure 1.1 Standard product options

MLI23:1-2
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1.3 Documentation reference

1.4 Product software

The following User's manuals are available:

| Product manual, describes the technical data, installation, con-
figuration and programming of the product.

u Quick Reference, describes the basic wiring, connection and
use of this product. The quick reference is shipped in printed
form with the product.

This documentation is also available for download from the IMS web site
at http://www.imshome.com

The MDrive 23 Linear Actuator motion control integrated motor and
driver may be programmed using any standard ASCII txt editor and
ANSI terminal emulated. The recommended environment is the IMS
Terminal Interface, which is a combined terminal/program editor tailored
for use with IMS motion control products. This free software may be
downloaded from http://www.imshome.com/software_interfaces.html.

Installation and usages instructions are to be found in the MCode Pro-
gramming Manual, which is correlated to this document.

Integrated Motor and Driver
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2 Specifications

Specifications

Mechanical specifications

Non-Captive Shaft

Side view
1.90
(48.3) ‘
0.06 +0.00 .
(1.5+0.1) j Screw end
options:
- Metric
-UNC
| - Smooth
| J ! - None
2.96 0.375
(75.2) D (9.525)

Nﬁ\fm&
i L

0.50

(12.7)

1.34
(34.0)

2.65

-

(67.31)
3.01024.0

(76.2 to 609.6)

Load limit
Nominal load limit: 200 Ibs (91 kg)

Screw specifications

Screw material
MDrive Linear Actuator
precision rolled lead
screws are designed

Dimensions

Standard screw

in inches (mm)

le— 3.0t024.0

specifically for motion (76.2 to 609.6) 0.50
control applications to v ‘ (12.7)
deliver maximum life
and quiet operation. *

i i Screw end options
Corrosion resstgnt 0.375  (seq details at right)
and non-magnetic, (9.52)

screws are manufac-
tured from premium
grade stainless steel.

Screw coating

Lead options

A K inches (mm) Travel/revolution Travel/full step

n optlona! tef!on . Screw G |0.3750 (9.525) |0.001875 (0.0476)
screw coating is avail- Screw A |0.200  (5.08) |0.001 (0.0254)
able for smooth opera-  [screwB |0.1670 (4.233) |0.000835 (0.0212)
tion and extended life. Screw D 0.0833 (2.116) |0.0004165 (0.0106)

Cantilevered loads

Front view

©0.197
" (©@5.0)

/Screw end options

see detail drawings

G ™0 1.500 £0.002

(@ 38.1£0.1)
,k y :
1.856 +0.008 SQ.
L (47.1 £0.2 SQ.) J
2.22 SQ.
(56.4 SQ.)
Screw end options
Metric end: UNC end:
Threaded end M6 x 1.0mm | 1/4-20 UNC-2A
thread to thread to
“m“m within 0.03" | within 0.05"
(0.76mm) (1.3mm)
of shoulder of shoulder
Smooth end
@ 0.2362" +0.001
W (@ 6mm 0.003)
None

(D

Unsupported loads and side loading are not recommended for non-captive shaft MDrive® linear actuator products.

Calculating screw length

Screw length = [mounting surface plate thickness] + [1.8" (45.7mm)] + [desired stroke length]

Figure 2.1 Non-captive shsft mechanical specifications

Integrated Motor and Driver
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2.1.2 External Shaft
2.1.2 External Shaft
Side view Front view
1.90 ‘ 2.02
(48.3) (51.2)
N (411'162) "
3.01t0 24.0 :
A ) (76.2 to 609.6)
0.06 0.00
(15 t0.1)4.‘ ~
- ©0.197
(() /’(@ 5.0)
206 L - ~ Screw end options
(75.2) D /see detail drawings
v
I
AN
/ @\Q 1.500 +0.002
1 SC{_ew end (@ 38.1+0.1)
options: | N
[ e S 9
e 134 ] — : 1.856 £0.008 SQ.
(34.0) 265 f “9) - {@7.120250) —
e -~ R
Nut detail/load limit
’<— B—»
B—»
—|F |- Bglin 2D
@ BCD
[} “ AI QE
A A v
il A
General purpose nut Anti-backlash nut » A B D E F |Bcp| load drag
Flange shape: round Flange shape: triangle inches (mm) limit | torque
Load limit: 60 Ibs (27 kg) Load limit: 25 Ibs (11 kg) General 0.71| 150 | 1.5 | 0.20 | 0.20 {1.125| 60Ibs/ free
Purpose: for applications Purpose: backlash free purpose (18.0)| (38.1) |(38.1)|(5.08)|(5.08)|(28.6)| 27kg | wheeling
not requiring anti-backlash operation for high accuracy . 0.82 | 1875 | 15 | 0.20 | 0.20 |1.125| 25Ibs/
and wear compensation. and low drag torque. Anti-backlash (20.8) (47.63) (38.1)|(5.08) | (5.08) | (28.6) 11k3 1-3
max
Screw specifications
Screw material Standard screw Screw end options
MDrive Linear Actuator Dimensions in inches (mm) T e
il etric enqa: enda:
precision rolled lead 3010240 Threaded end | M6 x 1.0mm |1/4-20 UNC-2A
screws are corrosion ‘7(76:2 0 609.6) thread to thread to
resistant and non-mag- - ?1.307) mmmm W(I(t)h;ré 0-01)3" wi(t1hi; 0-0)5"
: . ./omm .Smm
netic, man_UfaCturEd of shoulder | of shoulder
from premium grade
stainless steel. Screw end options Smooth end
?gsgzs) (see details at right) 3 0.2362" +0.001
Screw coating ' (@ 6mm £0.003)
An qpthnal teflloglsirew Lead options
Coatmg IS aval_a e tor inches (mm) Travel/revolution Travel/full step
smooth opgratlon and Screw G |0.3750 (9.525) |0.001875 (0.0476)
extended life. ScrewA |0200 (5.08) |0.001  (0.0254) —
Screw B |0.1670 (4.233) [0.000835 (0.0212)
Screw D [0.0833 (2.116) |0.0004165 (0.0106)
Cantilevered loads
Loads for external shaft MDrive® linear actuator products MUST BE supported. Side loading is not recommended.
Calculating stroke length
Available stroke length = [screw length] — [nut length] — [mounting surface plate thickness]
Figure 2.2 Sealed mechanical specifications
MLI23:2-2
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2 Specifications

2.2 General specifications

2.2.1 Electrical specifications

Condition Min Typ Max Unit
Input voltage range Single, double and triple +12 — +75 VDC
lengthe motors
@ 2.0
£
" . <16
Max power supply current Single length motors .,
3 ) 75 60 45 30 12
Voltage (VDC)
Aux-Logic Input Voltage — +12 — +24 VDC
Max Aux-Logic Supply Current (Per . _ _ 194 mA

MDrive)**

*per MDrive 23, Actual current depends on voltage and load.
** Maintains power to control and feedback circuits [only] when input

voltage is removed

Table 2.1 Electrical specifications

Integrated Motor and Driver
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2.2.2 Standard 1/O specifications (plus)

Condition Min Typ Max Unit

General Purpose I/0 - Number and Type

4 1/0 points configurable as sinking or

Plus (I/O Points 1-4) - sourcing inputs or sinking outputs

General Purpose I/O - Electrical

Inputs — TTL — +24 VDC
Sinking Outputs (All) — — — +24 VDC
Output Sink Current (Plus) One channel — — 600 mA
Logic 0 — — <0.8 vDC
Logic Threshold
Logic 1 — — >2.2 vDC
Sinking Over temp, short circuit
Protection . Transient Over Voltage, Inductive
Sourcing
Clamp
Analog Input
Resolution —
Voltage Mode 0to +5VDC, 0to +10 VDC
Range
Current Mode 4 to 20 mA, 0 to 20mA
Clock I/0
Types — Step/Direction, Up/Down, Quadrature
Logic Threshold . +5 VDC TTL Input, TTL Output (with 2

kQ Load to Ground

Trip Output/Capture Input

+5 VDC TTL Input, TTL Output (with 2

Logic Threshold - kQ Load to Ground

Table 2.2 1/O specifications

MLI123:2-4 Integrated Motor and Driver
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2 Specifications

2.2.3 Expanded /O specifications (Plus?)
Condition Min Typ Max Unit
General Purpose I/0 - Number and Type
8 1/0 points (4 if configured for
Plus (I/0 Points 1-8) — remote encoder) configurable as
sinking or sourcing inputs or outputs
General Purpose I/O - Electrical
Inputs Sinking or Sourcing TTL — +24 VDC
Sinking — — +24 VDC
Outputs -
Sourcing +12 +24 VDC
Output Sink Current (Plus) One channel — — 600 mA
Motion I/O
Range 0.001 — 2.000
Resolution — — 32 bit
Electronic gearing Threshold — — TTL VDC
Filter range 50nS 10 12.9 S
(10 MHz to 38.8 kHz
Secondary clock out ratio 1:1
Filter range S0nSt012.9pS
High speed position capture (10 MHz to 38.8 kHz
Resolution — — 32 bit
Speed — — 150 nS
High speed trip output Resolution — — 32 bit
Threshold — — TTL VvDC
Optional remote encoder (closed loop)*
Type User supplied differential encoder
Steps per revolution See motion specifications table
Resolution User defined . Note: microsteps/rev = 2X the encoder cquts/rev
minimum.
*Remote encoder inputs replace I/O points 4-8 and step and direction I/O
Table 2.3 Expanded I/O specifications
2.2.4 Communication specifications
Condition Min Typ Max Unit
RS-422/485 (standard)
BAUD rate — 48 115.2 kbps
CANopen (optional)
Type 2.0B active
BAUD rate — 10 kHz — 1 MHz —
Application layer Version 3.0 DS-301
Device profile Version 2.0 DSP-402
ID — 11 or 29 bit
Isolation — Galvanic
Table 2.4 Communication specifications
Integrated Motor and Driver MLI23:2-5
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2.2.5 Thermal specifications
Min Typ Max Unit
Heat sink temperature non-condensing humidity -40 — +85 °C
Motor temperature non-condensing humidity -40 — +100 °C
Table 2.5 Thermal specifications

2.2.6 Motion specifications

Microstep Resolution - Open Loop
Number of microstep resolutions 20
Available microsteps per revolution
200 400 800 1000 1600 2000 3200 5000 6400 10000
12800 20000 25000 25600 40000 50000 51200 36000' 216002  25400°
1=0.01 deg/pstep  2=1 arc minute/ystep  *3=0.001 mm/pstep
* 1" per revolution lead screw
Microstep resolution (closed loop configuration - (optional)
Steps Per Revolution (Fixed) 51200
Position Resolution 2048
Optional differential encoder (internally mounted)
Type Internal, Magnetic
Resolution (Lines) 512
Resolution (Edges) 2048
Counters
Counter 1 (C1) Type Position
Counter 2 (C2) Type Encoder
Resolution 32 bit
Maximum Edge Rate 5 MHz
Velocity
Range +5,000,000 Steps/Sec.
Resolution 0.5961 Steps/Sec.
Acceleration/Deceleration
Range 1.5 x 10° Steps/Sec.?
Resolution 90.9 Steps/Sec.?
Table 2.6 Motion specifications
MLI123:2-6 Integrated Motor and Driver
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MDrive® 23 Linear Actuator Motion Control

2 Specifications

Software specifications

Program Storage Type/Size

Flash/6384 Bytes

User Registers

(4) 32 Bit

User Program Labels and Variables

192

Math, Logic and Conditional Functions

+,-, X %, <,>, =, 5,2 AND, OR, XOR, NOT

Branch Functions

Branch and Call (Conditional)

Party Mode Addresses

62

Encoder Functions

Stall Detect, Position Maintenance, Find Index

Predefined I/O Functions

Input Functions

Home, Limit+, Limit -, Go, Stop, Pause, Jog+, Jog-, Analog Input

Output Functions

Moving, Fault, Stall, Velocity Changing

Trip Functions

Trip on Input, Trip on Position, Trip on Time, Trip Capture

Table 2.7 Software specifications

Motor specifications

Holding torque

90 0z-in (64 N-cm)

Rotor inertia

0.0025 oz-in-sec? (0.18 kg-cm?)

Maximum thrust (Non-captive)

General purpose

200 Ibs (91 kg)

With anti-backlash nut

Maximum thrust (External)

General purpose

60 Ibs (27 kg)

With anti-backlash nut

25 Ibs (11 kg)

Maximum repeatability (Non-captive)

General purpose

0.005” (0.127 mm)

With anti-backlash nut

Maximum repeatability (External)

General purpose

0.005” (0.127mm)

With anti-backlash nut

0.0005” (0.0127 mm)

Maximum screw misalignment +1°
Wieght without screw 22.0 0z (625.0 g)
Table 2.8 MDrive 23 linear actuator specifications
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2.2.9 Speed-force performance curves
+24 VDC
Load limit 200lbs / 91kg * J
200 =4 = o= === |91 5
180 [ == === Screw D {79 2
160 .50 I I [T ScrewB |70 @
140 N Screw A 1
\ ——— Screw G |
120 foesrap 1" 52
100 [T INGL \. 4
X
80 — 36
e e —— 27
840 \\\"'\:-“ sl i
- L T Ty
820 S~ "': 9
£ o
0 1000 2000 3000 4000 5000 6000 7000 8000
(300) (600) (900) (1200) (1500) (1800) (2100) (2400)
Speed in full steps per second (RPM)
Figure 2.3 Motor performance curve — +24 VDC
+48 VDC
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Figure 2.4 Motor performance curve — +48 VDC
+75 VDC
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Figure 2.5 Motor performance curve — +75 VDCr
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2.3

23.1

10-pin friction lock wire crimp

4 )

Connectivity Options
USB to RS-422/485
Converter:
MD-CC402-001

Mating connector kit:
CK-02

Mfg P/N:
Shell
Hirose DF11-10DS-2C

Pins
Hirose: DF11-2428SC

10-pin press-ft (IDC style)

~

RS-422/485 communication

Pin # Function

Connectivity specifications/pin assignments — Communication

Description

1 X +

Transmit plus

2 Comm GND

Communication ground only. Do not ground aux-
logic to this pin.

3 RX- Receive minus

4 TX- Transmit minus
Auxiliary logic maintains power to the logic

5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input

6 RX+ Receive plus

7 RX+ Receive plus

8 RX- Receive minus

9 TX+ Transmit plus

10 TX- Transmit minus

Table 2.9 P2 communication,

Pin # Function

10-pin locking wire crimp

Description

Connectivity Options
USB to RS-422/485
Converter:
MD-CC400-001

Mating connector kit:
CK-01

Mfg P/N:
Shell
SAMTEC: TCSD-05-01-N

Ribbon cable
Tyco: 1-57051-9

1 TX+ Transmit plus

2 TX- Transmit minus

3 RX+ Receive plus

4 RX- Receive minus
Auxiliary logic maintains power to the logic

5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input

6 RX+ Receive plus

7 BRX- Receive minus

8 TX- Transmit minus

9 TX+ Transmit plus

10 Comm GND

Communication ground only. Do not ground aux-
logic to this pin.

Table 2.10 P2 communication, 10-pin pressure fit IDC/SAMTEC

Integrated Motor and Driver
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2.3.2 CANopen communication option

9-pin D-sub female (DB-9F)

Pin # Function Description
-
1 N/C Not connected
2 CANlow CAN_L bus line (low dominant)
3 CAN-V CAN communication ground
4 N/C Not connected
5  Shield Optional CAN shield
NS — -
6 CAN-V Optional ground
7  CAN high CAN_H bus line (high dominant)
Connectivity Options
USB to CANopen converter: 8 N/C Not connected
-CC500-
MP-£€900-000 9 CAN+V +7 to +30 VDC power supply

Table 2.11 CANopen communication, P2: 9-pin D-sub female (DB-9F)
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2.4 Connectivity specifications/pin assignments - Power and I/O

2.4.1 Power and 1/O - standard 1/O (Plus)

12”7 (304.8 mm) f ying leads

Wire Color Function Description
( Y ) White/yellow  1/O 1 General purpose 1/O point 1
12.00 I White/orange 1/0 2 General purpose I/O point 2
((E%ﬁ,), o White/violet /03 General purpose I/O point 3
A F{D;/Tﬂ White/blue I/0 4 General purpose I/O point 4

\ ) Green Analog input ?nf: J(r)st(:/ZDOCr,nOAtO +10VDC, 410 20

Black GND Power and auxiliary ground

Red +V Motor power

Table 2.12 Power and I/O interface - 12” (308.8.mm) flying leads

7-pin pluggable terminal

Pin # Function Description

( |T°p view \ 1 I/0 1 General purpose 1/0O point 1
mo|1 ,
d mol 2 I/0 2 General purpose I/O point 2
o MO|3 3 I/0 3 General purpose I/O point 3
o MO|4 ,
o MOls 4 I/0 4 General purpose I/O point 4
o MOle
. 0to +5 VDC, 0to +10 VDC, 4 to 20
\ ol [[l]Cl) 7 J 5 Analog input mA., 0 to 20 MA
GND Power and auxiliary ground
+V Motor power

Table 2.13 Power and I/O interface - 7-pin pluggable terminal

Integrated Motor and Driver MLI23:2-11
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2.4.2 DC motor power
2-pin friction lock wire crimp
Vs r [ ~N Pin# Function Description
1 +V +12 to +60 VDC motor power
2  Ground Power supply return (ground)
P3 Table 2.14 P3 DC power, 2-pin locking wire crimp
- J
Connectivity Options
Prototype development
cable PD-02-2300-FL3
Mating connector kit:
CK-04
Mfg P/N:
Shell
Tyco 794617-2
Pins
Tyco 794610-1
2.4.3 I/O - expanded I/O (Plus?)
14-pin locking wire crimp
Pin # Function  Description
‘ 1 1/O power I/O Power, used with sourcing inputs or outputs
2 1/OGND Non-isolated I/O Ground. Common with Power Ground
3 /01 0 to +24 VDC Programmable I/O Point 1
4 /02 0 to +24 VDC Programmable I/O Point 2
5 103 0 to +24 VDC Programmable I/O Point 3
g 6 104 0 to +24 VDC Programmable I/O Point 4
Connectivity Options 7 1/09 0 to +24 VDC Programmable I/O Point 9
e 8 1010 0 to +24 VDC Programmable I/O Point 10
PD14-2334-FL3 9 1011 0 to +24 VDC Programmable I/O Point 11
o ComERET 10 /012 0 to +24 VDC Programmable I/O Point 12
Mig P 11 Sgpture/trip Eég\;/ZISpeed Capture Input or Trip Output. +5 VDC Logic
ig?"PADP'”V"'S 12 Analogin 0to10V/41t020mA/0to20 mA Analog Input
5iSn$SPH 0017051 13 Step/clock  Step clock i/o. Can also be configured as quadrature or
) g /0 clock up/down. +5 VDC logic level.
14 Direction/  Direction i/o. Can also be configured as quadrature or
clock /0 clock up/down. +5 VDC logic level.
Table 2.15 P1 Expanded I/O, 14-pin locking wire crimp
MLI23:2-12 Integrated Motor and Driver
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2.4.4 I/O - remote encoder (Plus?)

16-pin locking wire crimp

4 r ‘ )

[

Connectivity Options
Prototype development
cable::

PD14-2334-FL3

Mating connector kit:
CK-09

Mfg P/N:
Shell
JST PADP-14V-1-S

Pins
JST SPH-001T0.5L

Pin # Function

Description

1 1/O power 1/O Power, used with sourcing inputs or outputs.

2 I/OGND Non-isolated 1/O Ground. Common with Power Ground.

3 1/01 0 to +24 VDC Programmable I/O Point 1

4 1/02 0 to +24 VDC Programmable I/O Point 2

5 1/03 0 to +24 VDC Programmable I/O Point 3

6 104 0 to +24 VDC Programmable I/O Point 4

7 CHA+ Channel A+ encoder input. +5 VDC logic level

8 CHA- Channel A- encoder input. +5 VDC logic level

9 CHB+ Channel B+ encoder input. +5 VDC logic level

10 CHB- Channel B- encoder input. +5 VDC logic level

11 Capture/trip High Speed Capture Input or Trip Output. +5 VDC Logic
I/0 Level.

12 Analogin 0to10V/4to20mA/0Oto20 mA Analog Input.

13  IDX+ Index mark + encoder input. +5 VDC logic level

14 IDX- Index mark - encoder input. +5 VDC logic level

Table 2.16 I/0O and remote encoder interface - 16-pin locking wire crimpl

Integrated Motor and Driver
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2.5

Options

Internal encoder

Remote Encoder (Plus2 versions only)

Internal differential magnetic 512 line differential encoders with index
mark are available:

MDrive 23 Linear Actuator Motion Control versions are available with
differential encoder inputs for use with a remote encoder (not supplied).

2.6 Connectivity
QuickStart kit~ For rapid design verifi cation, all-inclusive QuickStart Kits have commu-
nication converter, prototype development cable(s), instructions and CD
for MDrive initial functional setup and system testing.
Communication Converters  Electrically isolated, in-line converters pre-wired with mating connec-
tors to conveniently set/program communication parameters for a single
MDrive product via a PC’s USB port. Length 12.0° (3.6m).
Mates to connector:
P2 10-pin pressure-fit IDC.........ccccevveercieeriieeeeeee MD-CC400-001
P2 10-pin Wire CrimMpP.......coooiiiiiiiee e MD-CC402-001
Prototype Development Cables  Speed test/development with pre-wired mating connectors that have fly-
ing leads other end. Length 10.0’ (3.0m).
Mates to connector:
P2 10-pin Wire CrmMP.......coooiiieiiiee e PD10-1434-FL3
P1 14-pin wire Crimp.......ccoocoeiiiee e PD14-2334-FL3
P3 2-pin Wire Crimp........cooiiiiiiiiiee e PD02-2300-FL3
Mating Connector Kits  Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer’s crimp tool recommended.
Mates to connector:
P2 10-pin pressure-fit IDC.........ccceeiiiiieiee e CK-01
P2 10-pin Wire CHIMP......ooviiieie e CK-02
P1 14-pin Wire CrHIMP......eeiiiiiee e CK-09
P3 2-pin Wire CriMpP ..o e CK-04
MLI23:2-14 Integrated Motor and Driver
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