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APPLICATION NOTE 218, REV. A
(DCO 1295)
XMP-PULSE-PCI Installation Instructions

Description

This application note provides helpful installation information for XMP-PULSE-PCI motion
controllers made by MEI. Similar information may also be found in the XMP Hardware
Installation Manual and related application notes. A view of the PCI form factor used with

this controller is shown below.

XMP-PULSE-PCI
Motion Controller

Introduction

The XMP-PULSE-PCI motion controller is designed as a cost-effective XMP-series motion
controller for pulse (step/direction) control drives having up to 32 axes. Compared with
other XMP-series motion controllers made by Motion Engineering, Inc., the XMP-PULSE-
PCI behaves similarly via its MPI-MEI software interface; however, its hardware design is
specifically suited for pulse (step/direction) hardware only. This application note provides
information for those needing to install and run the controllers.
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Hardware Requirements and Ratings

Environmental Requirements

Description Operating Range
Temperature 0-50 Deg. C
Humidity 20-80% RH

(no condensation)

Power Requirements

DCO 1295

Power requirements for the XMP-PULSE-PCI are shown in the chart below.

Controller Voltaged Current Current
orage (Typ. amps) | (Max.amps)
XMP-PULSE-PCI
+5VDC £ 5% 1.50 (main) 4.00 (main)
1.50 (expansion)  [4.00 (expansion)

a. Controller voltage required at computer or card cage.

Encoder Power

The XMP-PULSE-PCI may not be used to power encoders. Encoders must be powered

externally from separate supplies.

Copyright © 2001, Motion Engineering, Inc.
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Installing the XMP-PULSE-PCI Controller

During installation, good electrical contact must be ensured at connectors; otherwise,
noise and power problems will develop. (Connections should be verified through in-
spection and testing.)

Standard safety rules prevail during installation of any hardware. Some are summa-
rized below for the XMP. For more information, refer to local occupational safety regu-
lations and the manufacturer of your motion drive.

Turn Off All Power Before Installing Equipment

Before installing any motion control equipment, including XMP controllers, power
should be switched OFF. Unplug all power plugs from their sources of power.

Switch OFF equipment. Unplug from source of power.

Observe ESD Precautions

To prevent damage to controller and drive electronics due to electrostatic discharge
(ESD), service personnel are cautioned to observe proper grounding during handling
of components.

. Grounding strap
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Grounding straps should be worn at all times when handling XMP controller boards and
connection hardware.
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Define and Clear a Safety Zone!

During installation and testing of motion control hardware-software, a safety zone
should be defined around moving components and kept clear of personnel, hands,
fingers and loose hardware. During repowering of the system, motion control compo-
nents may behave erratically due to misconnected lines, or wrongly configured soft-
ware settings. Sudden and unexpected moves by components can cause injury,
property damage or even death! Under NO circumstances, should a motion system be
tested or operated while personnel are within the safety zone. Additionally, beware of
flying debris from unsecured hardware operating at high speeds. The use of safety
shielding is highly recommended.

Keep all personnel
and loose objects
outside the

safety
zonel!

i

e

Copyright © 2001, Motion Engineering, Inc. 4 of 45



Application Note 218, Rev. A DCO 1295

Install Controller

The XMP-PULSE-PCI controller is keyed to fit 3.3 / 5 volt PCI industry buses. When
installing and removing controllers, verify that good electrical contact is made between
the controller and receptacle.

The XMP-PULSE-PCI controller is installed into the PCI bus of the host computer’s
mother board in the same manner as all PCI boards. During installation, verify the con-
troller is seated firmly in its assigned PCI slot by pressing firmly downward. The I/O
bracket should be screwed securely to the expansion bay chassis.

Press PCI controller board firmly down into slot.
(Shown: XMP-PCI-8)

067-M01-0066
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XMP-PULSE-PCI Bus Connections
XMP-PULSE-PCI Bus Pin-outs
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Table 1: XMP-PULSE-PCI Bus Connector Pin-outs

Bus Connector

Side B Side A
Pin | Function | Pin | Function
01B |-12Vv 01A | TRST#
02B |TCK 02A | +12V
03B |GND 03A |TMS
04B | TDO 04A | TDI
05B | +5V 05A |+5V
06B | +5V 06A | INTA#
07B | INTB# 07A |INTC#
08B | INTD# 08A |+5V
09B | PRSNT1# 09A | Reserved
10B | Reserved 10A |+VI/IO
11B | PRSNT2# 11A | Reserved
12B 3.3V 12A 3.3V
13B KEY SLOT 13A KEY SLOT
14B | Reserved 14A | 3.3V Aux
15B | Ground 15A |RST#
16B |CLK 16A | +VI/O
17B | Ground 17A | GNT#
18B | REQ# 18A | Ground
19B | +V (I/O) 19A | PME#
20B | AD[31] 20A |AD[30]
21B | AD[29] 21A |+3.3V
22B | Ground 22A | AD[28]
23B | AD[27] 23A | AD[26]
24B | AD[25] 24A | Ground
25B |+3.3V 25A | AD[24]
26B | C/BE[3]# 26A |IDSEL
27B | AD[23] 27A |+3.3V
28B | Ground 28A |AD[22]
29B | AD[21] 29A |AD[20]
30B |[AD[19] 30A | Ground
31B |+3.3V 31A |AD[18]
32B |AD[17] 32A |AD[16]
33B | C/BE[2]# 33A |+3.3V
34B | Ground 34A | FRAME#
35B |IRDY# 35A | Ground
36B |+3.3V 36A |TRDY#
37B | DEVSEL# 37A | Ground
38B | Ground 38A | STOP#
39B | LOCK# 39A |+3.3V
40B | PERR# 40A |RESERVED
41B | +3.3V 41A | RESERVED
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Bus Connector

Side B Side A
Pin | Function | Pin | Function
42B | SERR# 42A | Ground
43B |+3.3V 43A | PAR
44B | C/BE[1}# 44A | AD[15]
45B | AD[14] 45A | +3.3V
46B | Ground 46A | AD[13]
47B | AD[12] 47A | AD[11]
48B | AD[10] 48A | Ground
49B | MG6GEN 49A | AD[09]
50B 5v 50A 5v
51B KEY SLOT = g7 KEY SLOT
52B |ADI[08] 52A | C/BE[OJ#
53B | AD[07] 53A |+3.3V
54B |+3.3V 54A | AD[06]
558 | ADI[05] 55A | AD[04]
56B | AD[03] 56A | Ground
57B | Ground 57A | AD[02]
588 |ADI[01] 58A | AD[00]
59B |+VI/O 59A |+VI/O
60B | ACK64# 60A | REQ64#
61B |+5V 61A |+5V
62B | +5V 62A |+5V

Copyright © 2001, Motion Engineering, Inc.
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Stepper Drive Input/Output (1/O)
VHDCI Connectors

Stepper motor drives communicate with the XMP-PULSE-PCI controller via two dual-
stacked, 68-pin VHDCI connectors (AMP 787962-1). Connectors comply with the SCSI-4
(ultra SCSI) VHDCI standard for high-density SCSI applications (0.8mm). These VHDCI
connectors and cables are also available from Molex, Berg, and Honda.

JO-3HE

VHDCI
Connector

J8-11
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XMP-PULSE-PCI VHDCI Pin-outs for JO-3 (Motor Blocks 0-3)

JO-3 (Motor Blocks 0-3)

Pin # Signal Signal Pin #
1 XCVROD+ XCVROD- 35
2 XCVROE+ XCVROE- 36
3 GND GND 37
4 OPTOOA+ OPTOOA- 38
5 OPTOOB+ OPTOOB- 39
6 OPTOOC+ OPTOOC- 40
7 XCVROA+ XCVROA- 41
8 XCVROB+ XCVROB- 42
9 OPTOOD+ or XCVROC+ || OPTOOD- or XCVROC- | 43
10 XCVR1D+ XCVR1D- 44
@ 1 XCVR1E+ XCVRIE- 45
12 OPTO1A+ OPTO1A- 46

68 [N 34 )
B 13 OPTO1B+ OPTO1B- 47
E 14 OPTO1C+ OPTO1C- 48
E 15 XCVR1A+ XCVR1A- 49
: 16 XCVR1B+ XCVR1B- 50
§ 17 OPTO1D+ or XCVRIC+ || OPTO1D- or XCVRIC- | 51
=
E 18 OPTO2A+ OPTO2A- 52
E 19 OPTO2B+ OPTO2B- 53
<] & 20 OPTO2C+ OPTO2C- 54
@ 21 XCVR2A+ XCVR2A- 55
22 XCVR2B+ XCVR2B- 56
23 OPTO2D+ or XCVR2C+ || OPTO2D- or XCVR2C- | 57
24 XCVR2D+ XCVR2D- 58
25 XCVR2E+ XCVR2E- 59
26 OPTO3A+ OPTO3A- 60
27 OPTO3B+ OPTO3B- 61
28 GND GND 62
29 OPTO3C+ OPTO3C- 63
30 OPTO3D+ or XCVR3C+ || OPTO3D- or XCVR3C- | 64
31 XCVR3A+ XCVR3A- 65
32 XCVR3B+ XCVR3B- 66
33 XCVR3D+ XCVR3D- 67
34 XCVR3E+ XCVR3E- 68
Copyright © 2001, Motion Engineering, Inc. 10 of 45
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XMP-PULSE-PCI VHDCI Pin-outs for J4-7 (Motor Blocks 4-7)

35

s

PRI EEECEC

34

DE
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J4-7 (Motor Blocks 4-7)
Pin # Signal Signal Pin #
1 XCVR4D+ XCVR4D- 35
2 XCVR4E+ XCVR4E- 36
3 GND GND 37
4 OPTO4A+ OPTO4A- 38
5 OPTO4B+ OPTO4B- 39
6 OPTOAC+ OPTO4C- 40
7 XCVR4A+ XCVRA4A- 41
8 XCVR4B+ XCVR4B- 42
9 OPTO4D+ or XCVR4C+ OPTO4D- or XCVR4C- 43
10 XCVR5D+ XCVR5D- 44
11 XCVR5E+ XCVR5E- 45
12 OPTO5A+ OPTO5A- 46
13 OPTO5B+ OPTO5B- 47
14 OPTO5C+ OPTO5C- 48
15 XCVR5A+ XCVR5A- 49
16 XCVR5B+ XCVR5B- 50
17 OPTO5D+ or XCVR5C+ OPTO5D- or XCVR5C- 51
18 OPTO6A+ OPTOB6A- 52
19 OPTO6B+ OPTO6B- 53
20 OPTO6C+ OPTO6C- 54
21 XCVR6A+ XCVR6A- 55
22 XCVR6B+ XCVR6B- 56
23 OPTO6D+ or XCVR6C+ OPTOG6D- or XCVR6C- 57
24 XCVR6D+ XCVR6D- 58
25 XCVRBE+ XCVRG6E- 59
26 OPTO7A+ OPTO7A- 60
27 OPTO7B+ OPTO7B- 61
28 GND GND 62
29 OPTO7C+ OPTO7C- 63
30 OPTO7D+ or XCVR7C+ OPTO7D- or XCVR7C- 64
31 XCVR7A+ XCVRT7A- 65
32 XCVR7B+ XCVR7B- 66
33 XCVR7D+ XCVR7D- 67
34 XCVR7E+ XCVR7E- 68
11 of 45
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DCO 1295

XMP-PULSE-PCI VHDCI Pin-outs for J8-11 (Motor Blocks 8-11)

D RIITLEECEE

Copyright © 2001, Motion Engineering, Inc.

J8-11 (Motor Blocks 8-11)
Pin # Signal Signal Pin #
1 XCVR8D+ XCVR8D- 35
2 XCVR8E+ XCVRS8E- 36
3 GND GND 37
4 OPTO8A+ OPTO8A- 38
5 OPTO8B+ OPTO8B- 39
6 OPTO8C+ OPTO8C- 40
7 XCVR8A+ XCVRB8A- 41
8 XCVR8B+ XCVR8B- 42
9 OPTO8D+ or XCVR8C+ OPTO8D- or XCVR8C- 43
10 XCVR9D+ XCVR9D- 44
11 XCVR9E+ XCVR9E- 45
12 OPTO9A+ OPTO9A- 46
13 OPTO9B+ OPTO9B- 47
14 OPTO9C+ OPTO9C- 48
15 XCVR9A+ XCVR9A- 49
16 XCVR9B+ XCVR9B- 50
17 OPTO9D+ or XCVRIC+ OPTO9D- or XCVR9C- 51
18 OPTO10A+ OPTO10A- 52
19 OPTO10B+ OPTO10B- 53
20 OPTO10C+ OPTO10C- 54
21 XCVR10A+ XCVR10A- 55
22 XCVR102B+ XCVR10B- 56
23 OPTO10D+ or XCVR10C+ OPTO10D- or XCVR10C- 57
24 XCVR10D+ XCVR10D- 58
25 XCVR10E+ XCVR10E- 59
26 OPTO11A+ OPTO11A- 60
27 OPTO11B+ OPTO11B- 61
28 GND GND 62
29 OPTO11C+ OPTO11C- 63
30 OPTO11D+ or XCVR11C+ OPTO11D- or XCVR11C- 64
31 XCVR11A+ XCVR11A- 65
32 XCVR11B+ XCVR11B- 66
33 XCVR11D+ XCVR11D- 67
34 XCVR11E+ XCVR11E- 68
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DCO 1295

XMP-PULSE-PCI VHDCI Pin-outs for J12-15 (Motor Blocks 12-15)
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J12-15 (Motor Blocks 12-15)
Pin # Signal Signal Pin #
1 XCVR12D+ XCVR12D- 35
2 XCVR12E+ XCVR12E- 36
3 GND GND 37
4 OPTO12A+ OPTO12A- 38
5 OPTO12B+ OPTO12B- 39
6 OPTO12C+ OPTO12C- 40
7 XCVR12A+ XCVR12A- 41
8 XCVR12B+ XCVR12B- 42
9 OPTO12D+ or XCVR12C+ OPTO12D- or XCVR12C- 43
10 XCVR13D+ XCVR13D- 44
1 XCVR13E+ XCVR13E- 45
12 OPTO13A+ OPTO13A- 46
13 OPTO13B+ OPTO13B- 47
14 OPTO13C+ OPTO13C- 48
15 XCVR13A+ XCVR13A- 49
16 XCVR13B+ XCVR13B- 50
17 OPTO13D+ or XCVR13C+ || OPTO13D- or XCVR13C- 51
18 OPTO14A+ OPTO14A- 52
19 OPTO14B+ OPTO14B- 53
20 OPTO14C+ OPTO14C- 54
21 XCVR14A+ XCVR14A- 55
22 XCVR14B+ XCVR14B- 56
23 OPTO14D+ or XCVR14C+ || OPTO14D- or XCVR14C- 57
24 XCVR14D+ XCVR14D- 58
25 XCVRI4E+ XCVR14E- 59
26 OPTO15A+ OPTO15A- 60
27 OPTO15B+ OPTO15B- 61
28 GND GND 62
29 OPTO15C+ OPTO15C- 63
30 OPTO15D+ or XCVR15C+ || OPTO15D- or XCVR15C- 64
31 XCVR15A+ XCVR15A- 65
32 XCVR15B+ XCVR15B- 66
33 XCVR15D+ XCVR15D- 67
34 XCVR15E+ XCVR15E- 68
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Configuring the XMP-PULSE-PCI Controller

XMP-PULSE-PCI controllers consist of either one or two boards: "main" boards which
contain DSPs, or an optional "expansion" boards, which do not have DSPs. All controllers
must include a main board, either singly or connected to an expansion board. NOTE:
expansion boards can consist of XMP-PULSE types, or other XMP-series types such as
those supporting servo motors.

“Main” versus “Expansion” Boards

XMP-PULSE-PCI controllers may be extended for more axes by adding an expansion
board. Up to 32 axes are controlled by a single “main” controller board. Expansion
boards consist of separate electronics, very similar in appearance and function to main
boards. Typically, an expansion board is located on the bus or backplane immediately
adjacent to a main board. Both boards (main and expansion) are connected via a short
ribbon cable. When connected together, one main and one expansion board constitute
a single, unified “controller.”

007-M01-0066
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Factory Options

XMP-PULSE-PCI controllers are divided into four (4) motion blocks, each of which con-
tains four (4) motor blocks. Each motor block is comprised of transceivers and opto-isola-
tors configured at the factory in either Configuration A or Configuration B as shown below.

Motor Block Configuration A Motor Block Configuration B

r r

I I I I
: FPGA : : FPGA :
I User Out I I User Out I
| OPTO_A | | OPTO A |
| Userin | | Userin |
I I I I
| Amp Enable | | Amp Enable |

OPTO_B OPTO_B

I Pos Limit I I Pos Limit I
| I | I
[| Amp Fault | [|  Amp Fault |
| - OPTO_C | - OPTO—C |
| Neg Limit | | Neg Limit |
I Home | (Not Available) I 5 l Home —et-¥ k—0PTO D |
| | R.. | |
|  XCVR AR | | XcvR AR |
| Encoder A | | Encoder A |
Il XCVR B I I|  XCVR B I
| %XCVR_B | | AI:Z:I—XCVR_B |
| Encoder B I | Encoder B - I
I|  XCcVvR C|- | I| XcvR_c|— |
| AI:Z:Ifxcwa c | | L (Not Available) |
| Encoder | | | Encoder | [ |
'l xcvrR D > XCVR D | 'l xcvrR D > XCVR D |
I I I I
|  XCVR_E > XCVR_E | |  XcVR_E > XCVR_E |
Y = = . . . . . . . . Y = - . . . . . . . .
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1 Motor; No Encoder Feedback; No Limits

Motor Block Configuration A

Motor Block Configuration A

FPGA

User Out

User In

Amp Enable

Pos Limit

Amp Fault
Neg Limit

Home

XCVR_A
Encoder A
XCVR_B
Encoder B
XCVR_C
Encoder |

XCVR_D

i

OPTO_A
2ty &
OPTO_B
raadd
DAY £ OPTO_C

%XCVR A
AEZ:)?xcwe_B
H " Fxome
> XCVR_D
> XCVR_E
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1 Motor; No Encoder Feedback; No Limits

Motor Block Configuration B

Motor Block Configuration B

- = = = = = = = = = = = = = = = = = = = — — — —

FPGA

User Out

User In

Amp Enable

Pos Limit

Amp Fault
Neg Limit
Home

XCVR_A
Encoder A
XCVR_B
Encoder B
XCVR_C
Encoder |

XCVR_D

1

%
N

4

OPTO_A

OPTO_B

OPTO_C

kel

i

Copyright © 2001, Motion Engineering, Inc.
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— (Not Available)

XCVR_D
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1 Motor; Encoder Feedback with Limits

Motor Block Configuration A

Motor Block Configuration A

FPGA

User Out

User In

Amp Enable

Pos Limit
Amp Fault
Neg Limit

Home

XCVR_A
Encoder A
XCVR_B
Encoder B
XCVR_C
Encoder |

XCVR_D

—_-— = = = = = = = = = = = = = = = = = = = = = = = = — 4

(Not Available)

OPTO_A

OPTO_B

OPTO_C

Copyright © 2001, Motion Engineering, Inc.
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N

N

.
[

[

[

! -
i HOME SWITCH
[

| .—'—.
| POS LIMIT SWITCH
[

[ S
: NEG LIMIT SWITCH
[

[

[

| ENCODER A

[

[

ENCODER B

[

|

L

; ENCODER |

|

| STEP

' DIR

N
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1 Motor; Encoder Feedback with Limits

Motor Block Configuration B

Motor Block Configuration B

FPGA

User Out

User In

Amp Enable

Pos Limit
Amp Fault
Neg Limit
Home
XCVR_A
Encoder A
XCVR_B
Encoder B

XCVR_C

Encoder |

XCVR_D

_ = = = = = = = = = = = = = = = = = = = = = — — — — —

i

OPTO_A

OPTO_B

Ak
[

OPTO_C

:

e

OPTO_D

XCVR_A

XCVR_B

.

— (Not Available)

XCVR_D

Copyright © 2001, Motion Engineering, Inc.
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|
| 1
; HOME SWITCH
|
| =
| POS LIMIT SWITCH
|
| ._I_.
' NEG LIMIT SWITCH
|
|
|
|
I ENCODER A |_
|
| I
"ENCODER B
|
|
|
|
|
STEP
I DIR

A
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2 Motors; No Encoder Feedback

Motor Block Configuration B

DCO 1295

N

FPGA

User Out
User In DAY £
Amp Enable
Pos Limit ¥ |

Amp Fault
| R

Neg Limit

XCVR_A
Encoder A
XCVR_B
Encoder B

XCVR_C

Encoder |

Home S |

XCVR_D

_ = = = = = = = = = = = = = = = = = = = = = — — — — —

)
|
|
|
! .—I_.
; NEG LIMIT SWITCH
|
| .—'—.
| POS LIMIT SWITCH
|
| .
: NEG LIMIT | SWITCH )
| ._l_A ,
| POSLIMIT | SWITCH i
|

Copyright © 2001, Motion Engineering, Inc.
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3 Motors: Encoder Feedback on 1 Motor with Limits
Motor Block Configurations A and B (combined)

Motor Block Configuration B

FPGA

I
I
User Out |
OPTO_A
User In %]’ T TAMP FAULT
I
|
T
|

Amp Enable
OPTO_B
Pos Limit AMP ENABLE
Amp Fault }@ |
OPTO_C—+
Neg Limit | NEG LIMIT
Home | F—OPTO_D [ HOME

XCVR_A
Encoder A - | STEP

XCVR_B

Encoder B

XCVR_C

Encoder |

r Motor Block Configuration A | XCVR_D
| | XCVR_E
| FPGA | L CVRETOVRE
| User Out OPTO A |
| User In - | HOME SWITCH
| Amp Enable R |
| Pos Limit - | POS LIMIT SWITCH
| Amp Fault oPTO C |
| Neg Limit:l @ = NEG LIMIT SWITCH
| Home [(Not Available) |
I xcvroa m |
XCVR_A
| Encoder A —~ T ENCODER A
Il xcwrB |
H 3 |—><CVR B
| Encoder B —> " | ENCODER B
Il xcevr c |
H [] '—XCVR C
| Encoder | | ENCODERI
> |
| XCVR_D > XCVR_D STEP
| xevre > XCVR_E — SR
VY= - — — — a
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SPECIAL NOTE: XCVR_C and OPTO_D

XCVR_C and OPTO_D on each axis are mutually exclusive. Notice that in Configuration A
above, Opto-isolator D (OPTO_D) is not available, and Transceiver C (XCVR_C) is avail-
able. In Configuration B above, Transceiver C (XCVR_C) is not available, and Opto-isola-
tor D (OPTO_D) is available. In each motor block one of these two configurations prevails,
depending upon factory assembly (see figure below).

Figure 1. Placement of resistor to configure XCVR_C versus OPTO_D.

FPGA

HCWR_S
Encodar |

sose—— T4

CRTO_D

OPTO_DfHCWR_C
(PIN)

i

Ingtall B1 to use CWR_C. Indall R2to use OPTO_D.
KCWRE_C may be removed when not used.

The selection of which configuration to use for each motor block depends upon the user’s
I/O design requirements, which should be discussed with MEI beforehand. Standard ver-
sions of the XMP-PULSE-PCI-MAIN-16 main board (Part No. A040-0011) and XMP-
PULSE-PCI-EXP-16 expansion boards (Part No. A041-0011) have XCVR_C installed on
Motor Block 0, and OPTO_D installed on Motor Blocks 1-3 of each motion block as shown
below.

Motor Block 0 Configuration A

Motor Block 1 Configuration B

Motor Block 2 Configuration B

Motor Block 3 Configuration B

Other motor block configurations are possible. For more information, please contact MEI's
Sales department.
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Opto-Isolators

Table 2: Dedicated Opto Input Specifications

DCO 1295

Active Input Guaranteed

Iin > 2mA
(See discussion below for Viy @ Iy = 2mA)

Inactive Input Guaranteed

||N <0.1mA

Propagation Delay

Tp < 20us

Absolute Maximums?2

VisoLaTiON < 40V

(See discussion below for maximum V,y and Iy )

a. Exceeding absolute maximums may damage components.

Table 3: Dedicated Opto Output Specifications

Active Output Guaranteed Vout < 0.3V @ lgyt <2mA
VOUT <1.1V @ lOUT <10mA

Inactive Output Guaranteed | lgyt < 0.01mA

Propagation Delay Tp < 100us (load < 10K ohm)
Absolute Maximums? lout < 50mMA
Vout < 40V

IREVERSE < 100mA @ VREVERSE 0.4V (protection lede)

VisoLaTion < 40V

a. Exceeding absolute maximums may damage components.
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Table 4: Bi-directional Opto Input Specifications

Active Input Guaranteed

I|N > 2mA
V|N <1.7V @ I|N =2mA

Inactive Input Guaranteed iy <0.1mA
Propagation Delay Tp < 20us
Absolute Maximums? liy < S0mA

VREVERSE < 30V

VisoLaTion <40V

a. Exceeding absolute maximums may damage

components.

Table 5: Bi-directional Opto Output Specifications

Active Output Guaranteed

VOUT <0.3V @ IOUT < 2mA
VOUT <1l.1V @ IOUT < 10mA

Inactive Output Guaranteed

lout < 0.01mA

Propagation Delay

Tp < 100us (load < 10K ohm)

Absolute Maximums?

lout < 50MA
Vout <40V

IREVERSE <S0MA @ VRE.
verske 1.7 V (input circuit)

VisoLaTion < 40V

a. Exceeding absolute maximums may damage

components.

Copyright © 2001, Motion Engineering, Inc.
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Transceivers

The XMP-PULSE-PCI controller features up to 20 transceiver pairs, each of which may
be configured for either one motor or one encoder. All transceiver and user 1/O are part
of the “Motor” software object.

Table 6: RS422 receiver specifications.

Description Specification
Input High Threshold Vpige > 0.2V
Input Low Threshold Vpigr <-0.2V

Input Current

Iy <LOMA @V =12V
||N <-0.8mA @V|N =-7V

Propagation Delay

Tp <200 ns

ESD Protection = 15kV
-8V <V,y <+12.8V (input to GND)

Absolute Maximums?

a. Exceeding absolute maximums may damage components.

RS422 receiver specification apply to XCVRs A, B and C (when installed) on each
motor block. These specifications are identical to those on the XMP.

Table 7: RS422 transmitter specifications.

Description Specification
Differential Output Vpier <5V @1 =0mA
VOItage VD||:|: > 2V @ | =20mA

Common Mode Vout (common mode) < 3V (100Q load)

Output Voltage
Propagation Delay T, < 60ns
Absolute Maximums? | lout < 50mA

a. Exceeding absolute maximums may damage components.
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Tables below show various functions that each of the transceiver pins can provide. Please
note that when encoders are used, the correlating FPGA XCVR function needs to be set
as an input.

Table 8: XCVR A Functions

MOTOR 0 XCVR_A Functions?

(Connector signal pair XCVR_0A+ and XCVR_0A-)
Function Signal Comments

Direction
OUTPUT OUTPUT General purpose output
COMPARE OUTPUT Compare output signal for MOTOR 0
STEPO OUTPUT STEP signal for MOTOR 0 stepper
DIRO OUTPUT DIRECTION signal for MOTOR 0 stepper
CWO0 OUTPUT CLOCKWISE signal for MOTOR 0 stepper
CCwo OUTPUT COUNTER-CLOCKWISE signal for MOTOR 0 stepper
QUADAO OUTPUT QUADRATURE A signal for MOTOR 0 stepper
QUADBO OUTPUT QUADRATURE B signal for MOTOR 0 stepper
STEP1 OUTPUT STEP signal for MOTOR 1 stepper
DIR1 OUTPUT DIRECTION signal for MOTOR 1 stepper
Cwi1 OUTPUT CLOCKWISE signal for MOTOR 1 stepper
ccwi OUTPUT COUNTER-CLOCKWISE signal for MOTOR 1 stepper
QUADA1 OUTPUT QUADRATURE A signal for MOTOR 1 stepper
QUADB1 OUTPUT QUADRATURE B signal for MOTOR 1 stepper
INPUT INPUT General purpose input or...

To CAPTURE EVENT 0 input lookup table

ENCODER A INPUT ENCODERA input

a. Use of XCVR_D and XCVR_E for the Motor 0 outputs is recommended.
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Table 9: XCVR B Functions
MOTOR 0 XCVR_B Functions?
(Connector signal pair XCVR_0B+ and XCVR_0B-)
Function Signal Comments
Direction
OUTPUT OUTPUT General purpose output
COMPARE OUTPUT Compare output signal for MOTOR 0
STEPO OUTPUT STEP signal for MOTOR 0 stepper
DIRO OUTPUT DIRECTION signal for MOTOR 0 stepper
CWo0 OUTPUT CLOCKWISE signal for MOTOR 0 stepper
CCwWo0 OUTPUT COUNTER-CLOCKWISE signal for MOTOR 0 stepper
QUADAO OUTPUT QUADRATURE A signal for MOTOR 0 stepper
QUADBO OUTPUT QUADRATURE B signal for MOTOR 0 stepper
STEP1 OUTPUT STEP signal for MOTOR 1 stepper
DIR1 OUTPUT DIRECTION signal for MOTOR 1 stepper
Cwi OUTPUT CLOCKWISE signal for MOTOR 1 stepper
CCw1 OUTPUT COUNTER-CLOCKWISE signal for MOTOR 1 stepper
QUADA1 OUTPUT QUADRATURE A signal for MOTOR 1 stepper
QUADB1 OUTPUT QUADRATURE B signal for MOTOR 1 stepper
INPUT INPUT General purpose input -or-
To CAPTURE EVENT 0 input lookup table
ENCODERB | INPUT ENCODERSB input
a. Use of XCVR_D and XCVR_E for the Motor 0 outputs is recommended.
Table 10: XCVR C Functions
MOTOR 0 XCVR_C Functions?
(Connector signal pair XCVR_0C+ and XCVR_0C-)
Function Signal Comments
Direction
OUTPUT OUTPUT General purpose output
COMPARE OUTPUT Compare output signal for MOTOR 0
INPUT INPUT General purpose input or...
To CAPTURE EVENT 0 input lookup table
ENCODERI INPUT ENCODERI input
a. May not be installed in all axes.
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Table 11: XCVR D Functions

MOTOR 0 XCVR D Functions
(Connector signal pair XCVROD+ and XCVROD-)
Function Signal Comments
Direction
OUTPUT OUTPUT General purpose output
STEPO OUTPUT STEP signal for MOTOR 0 stepper
DIRO OUTPUT DIRECTION signal for MOTOR 0 stepper
CWO0 OUTPUT CLOCKWISE signal for MOTOR 0 stepper
CCwo OUTPUT COUNTER-CLOCKWISE signal for MOTOR 0 stepper
QUADAO OUTPUT QUADRATURE A signal for MOTOR 0 stepper
QUADBO OUTPUT QUADRATURE B signal for MOTOR 0 stepper
INPUT INPUT General purpose input
Table 12: XCVR E Functions
MOTOR 0 XCVR E Functions
(Connector signal pair XCVROE+ and XCVROE-)
Function Signal Comments
Direction
OUTPUT OUTPUT General purpose output
STEPO OUTPUT STEP signal for MOTOR 0 stepper
DIRO OUTPUT DIRECTION signal for MOTOR 0 stepper
CWO0 OUTPUT CLOCKWISE signal for MOTOR 0 stepper
CCcwo OUTPUT COUNTER-CLOCKWISE signal for MOTOR 0 stepper
QUADAO OUTPUT QUADRATURE A signal for MOTOR 0 stepper
QUADBO OUTPUT QUADRATURE B signal for MOTOR 0 stepper
INPUT INPUT General purpose input
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Transceiver Notes

Each hardware axis has five (5) transceivers dedicated to it, labeled XCVR_A,
XCVR_B, and XCVR_C, XCVR_D and XCVR_E. The XCVR_A, XCVR_B, XCVR_C,
XCVR_D and XCVR_E transceivers support:

Table 13: All three transceivers support input/output, normal/inverted.

Transceiver Input or |Normal or
Output? [Inverted?
XCVR_A Both Both
XCVR_B Both Both
XCVR_C Both Both
XCVR_D Output Both
XCVR_E Output Both

Step and Direction (Dir) configurations must accord. For example, if XCVR_D is config-
ured for Step, then XCVR_E should be configured for Dir. If XCVR_D is configured for
Dir, then XCVR_E should be configured for Step. Refer to the next table.

Table 14: Sample transceiver configurations that are supported.

XCVR_ D  XCVR_E

Step Dir

Dir Step
cw CCwW
CCwW cw
QuadA QuadB
QuadB QuadA

Step/Dir & CW/CCW Specifications
Table 15: Step/dir and CW/CCW specifications.

Pulse width range for Step, CW & CCW | 25 nsec to 25.5 microsec
Maximum step output rate 5 MHz

The maximum separation between the Dir edge and the rising Step edge depends
upon the sample rate and the commanded motion. A rule of thumb is that the Dir edge
occurs at the start of the DSP’s trajectory calculator (when the command velocity is non-
zero), and the first Step occurs when the command position increments the first whole
count. The time separation can be estimated from the commanded acceleration (Ac-
cel):

2

Time =
Accel

For example, if acceleration is 100,000 cts/sec?, then the separation between the Dir
edge and the first Step edge is

.2 . o .
Time = 100, 000 which computes to Time = 4.5 milliseconds

The minimum separation between the Dir edge and the first Step edge is 125 nanosec-
onds. Note that the XMP-PULSE increments its counter on each rising edge of the Step
or CW signal.
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(-) Motion
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(+) Motion |

Figure 2. Step/Dir, CW/CCW, and motor motion.
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Stepper Loopback

When the Loopback feature is enabled, the Step/Dir (or CW/CCW) logic is routed back
into the encoder inputs. Note that the DSP doesn't use the feedback for control. There
are two to three samples of latency between when the DSP's command position is
updated and when the actual position (loopback) is updated. Also, loopback is not
affected by “inverted” configurations.

The position error limit is still valid for loopback operations. If Loopback is not enabled,
you can connect the encoder inputs to actual encoders.

HELPFUL TIP: Stepper loopback is very useful for motor simulation. When real servo
motors are not available, the controller’'s stepper motor and loopback configurations
make it possible to develop software.

NOTE: When a motor block has two motors connected to it, only one of the motors may
use this stepper loopback function.

Open-loop Steppers

XMP-PULSE controllers can control stepper motors in open-loop (no feedback) config-
urations. The XMP can also be configured for STEP LOOPBACK. When this is en-
abled, the motor Position Error Limit and Axis Settling will depend on the output steps
being read back into the actual position register. If STEP LOOPBACK is disabled, an
external feedback device (e.g. encoder) will be needed for determining position error
limits and axis settling. In either case, the output is generated regardless of actual po-
sition.
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DCO 1295

For stepper drives that trigger on the falling edge, invert the step output transceiver.
This can be done from Motion Console by enabling the XCVR D: Invert (or XCVR E:
Invert, etc.) parameter in the Motor Summary / 1/0O page.

§¥iMotor Summary: Controller 0 [Hi[=] E3
General Config I Eventz 40 | Commutation I
Motor 0 B
HCWR B Invert [ Imverted Cin
HOWR B Out Level | [ ctive [ a
HCWR C Config [yalk gt
HCWR O Invert [ Imverted Cin
HOWR G Out Level | [T Active Ca
HCWR D Config Step gt
HCWER D Invert F"" Inverted E>' HCWR D Imvert ¥ Irverted Cin
HOWR Dr Out Level | [ ctive Ca
HCWR E: Config Dir . [Cin
WCWRE: Imvert || Inverted szl
Event Status | Flags | 1A |

NOTE: to determine whether your drive triggers on the rising or falling step edge,

consult the drive manufacturer’s manual.

Closed Loop Steppers

Currently, there is no explicit support for closed loop stepper configurations. But, it is
possible to correct the final position based on the actual position via application soft-
ware, since the encoder inputs are valid with Step/Dir and CW/CCW configurations.
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Connections to Stepper Motors
Opto-isolated, Bi-directional

There are four (4) bi-directional 1/0s per 4-axis motion block, and each I/O is individually
configurable as an input or output. In Figures 4 and 5 below, lines "A" and "B" are

configured as shown here:

OPTO_A OPTO_A RTN

OPTO_B OPTO_B RTN

Figure 3. Connect /O input to pull-up logic.

Pull-up Logic

Bi-directional Opto-isolator /0O As Input

XMP Controller
. 5
L_) +5V to +24V
8
1 C
Es-aim :
E — ::I_ Normally
Pull-Up closed
Input

For +5V circuits, use R= 820 Q A
For +24V circuits, use R= 6.8 kQ

Figure 4. Connect I/O input to pull-down logic.

Bi-directional Opto-isolator 1/0O As Input

Device

XMP Controller

_I:: Normally
Pull-Down | ©losed
| Ba Input
A
re= IR ®»
) For +5V circuits, use R=820 Q —
For +24V circuits, use R= 6.8 kQ
-3 +5V to +24V

VHDCI Conn

5
my/\ O

Pull-down Logic
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As Opto-isolator I/0O Outputs

In figures 6 and 7 below, lines "A" and "B" are configured as follows:

®

OPTO_A OPTO_A RTN

OPTO_ B | OPTO B RTN

Figure 5. Connect I/O as outputs to pull-up logic.

I/0 As Output

For +5V circuits, use R= 2.2 kQ Device
For +24V circuits, use R= 10 kQ
XMP Controller +5V to +24V
Pull-Up ~ 2
) — Output

VHDCI Conn

Pull-up Logic

Figure 6. Connect I/O as outputs to pull-down logic.

I/0 As Output

Device

@ +5V to +24V

XMP Controller

Pull-Down
Output

C:or +5V circuits, use R= 2.2 kQ)/'

For +24V circuits, use R= 10 kQ

VHDCI Conn.

Pull-down Logic
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Common Vcc Logic
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In Figure 8 below, lines "A" and "B" are configured as follows:

®

OPTO_C

OPTO_C RTN

OPTO_D

OPTO_D RTN

Figure 7. Connect opto-isolated inputs (common Vcc logic).

+5V: R =820Q
+24V: R = 6.8KQ

XMP Controller

Common Vcc Logic

Limit Sensors

Normally \

closed R

>

st

NEG

+5V or +24V

T

| VHDCI Conn. |
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Connecting XMP Transceiver I/O as an Input

There are I/Os for each 4-axis motion block: 8-12 bi-directional XCVRs and 8 dedicated
outputs.In Figure 9 and 10 below, lines "A" and "B" are configured as follows:

® | ®

OPTO_A- | OPTO_A+

OPTO_B- | OPTO_B+

OPTO_C- | OPTO_C+

Connect Transceiver as Differential Input

Figure 8. Connect transceiver as differential input.

XMP Controller @
{IN+

=

S <

© < 100

[} < Ohms

g {IN
EIA 422 < \IN-
Line Receivers = External 100 ohm

B termination is optional.

Differential Input

Connect Transceiver as Single-ended Input

Figure 9. Connect transceiver as single-ended input.

NOTE: locate divider as close
as possible to IN+ source.

XMP Controller | @

g <|N+ 5V_OUT
o
(@} % R1
T

EIA 422

Line Receivers i % R2

Gnd

RL R2 Output Type
820 820 CMOS(0—+5V)

Single-ended Input 20 SEb ik U=se)
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Transceiver as an Output
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Connect Transceiver as Differential Output

There are I/Os for each 4-axis motion block: 8-12 bi-directional XCVRs and 8 dedicated
outputs.In Figure 9 and 10 below, lines "A" and "B" are configured as follows:

®

XCVR_1A+ | XCVR_1A-
XCVR_1B+ | XCVR_1B-
XCVR_1C+ | XCVR_1C-
XCVR_1D+ | XCVR_1D-

Figure 10. Connect transceiver as differential output.

XMP Controller

®

| VHDCI Conn. |

Copyright © 2001, Motion Engineering, Inc.
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Software

The XMP-PULSE-PCI controller responds to the same MPI/MEI software library used with
all XMP-series controllers. The controller’'s configurable motor blocks, however, require
matching software configurations, which are described in this section.

Settings

Although two stepper motors can be assigned to a single motor block, only one stepper
motor is allocated per motor block as a default. If there are more motors than motor
blocks present, the extra motors will not have valid software configurations. Itis up to the
user to:

» Set up where the Step Command is sent out.

e Set up where the FeedBack comes from.

» Configure the appropriate transceivers (XCVRS).

» Remap the Motor Events/Limits sources and actions.

To remap a motor’s Feedback and Step Command to another motor block, the user sets
the ResourceNumber (located in the MEIMotorStepper in MEIMotorConfig) to the appro-
priate Motor Block number.

Transceivers

If two motors are assigned to a single motor block, step pulses will come from XCVR_D
and XCVR_E for the first stepper motor and from XCVR_A and XCVR_B for the second.
If only one stepper is present, step commands can be assigned to either set of transceiv-
ers, although XCVR_D and XCVR_E are recommended.

If there are two stepper motors assigned to a single motor block there is no encoder feed-
back available for either motor. An internal “Loopback” feedback is available to one motor
per motor block .

Step Command and Feedback

The following example is a typical 32 stepper motor setup (NOTE: if the maximum number
of motors are present (32) this configuration will not vary). When the Motor objects are
created, their Resource Numbers are identical to their Motor->numbers. Motors that do
not have hardware (motor blocks) associated with them must change their Resource
Number to the number of the motor whose motor block they are sharing. In this example,
motors 0-15 have valid motor blocks, and motors 16-31 share their resources; this is
reflected in their Resource Number.
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Table 16: Configuration for 32 Stepper Motors

Motor # | Resource # Command Feedback

0 0 PosCmd 0: StepCmd 0_0 PosStatus 0: Encoder 0
1 1 PosCmd 0: StepCmd 0_1 PosStatus 0: Encoder 1
2 2 PosCmd 0: StepCmd 0_2 Not Available

3 3 PosCmd 0: StepCmd 0_3 Not Available

4 4 PosCmd 1: StepCmd 0_0 PosStatus 1: Encoder 0
5 5 PosCmd 1: StepCmd 0_1 PosStatus 1: Encoder 1
6 6 PosCmd 1: StepCmd 0_2 PosStatus 1: Encoder 2
7 7 PosCmd 1: StepCmd 0_3 Not Available

8 8 PosCmd 2: StepCmd 0_0 PosStatus 2: Encoder 0
9 9 PosCmd 2: StepCmd 0_1 PosStatus 2: Encoder 1
10 10 PosCmd 2: StepCmd 0_2 PosStatus 2: Encoder 2
11 11 PosCmd 2: StepCmd 0_3 Not Available

12 12 PosCmd 3: StepCmd 0_0 Not Available

13 13 PosCmd 3: StepCmd 0_1 Not Available

14 14 PosCmd 3: StepCmd 0_2 Not Available

15 15 PosCmd 3: StepCmd 0_3 PosStatus 3: Encoder 3
16 0 PosCmd 0: StepCmd 1_0 Not Available

17 1 PosCmd 0: StepCmd 1_1 Not Available

18 2 PosCmd 0: StepCmd 1_2 PosStatus 0: Encoder 2
19 3 PosCmd 0: StepCmd 1_3 PosStatus 0: Encoder 3
20 4 PosCmd 1: StepCmd 1_0 Not Available

21 5 PosCmd 1: StepCmd 1_1 Not Available

22 6 PosCmd 1: StepCmd 1_2 Not Available

23 7 PosCmd 1: StepCmd 1_3 PosStatus 1: Encoder 3
24 8 PosCmd 2: StepCmd 1_0 Not Available

25 9 PosCmd 2: StepCmd 1_1 Not Available

26 10 PosCmd 2: StepCmd 1_2 Not Available

27 11 PosCmd 2: StepCmd 1_3 PosStatus 2: Encoder 3
28 12 PosCmd 3: StepCmd 1_0 PosStatus 3: Encoder 0
29 13 PosCmd 3: StepCmd 1_1 PosStatus 3: Encoder 1
30 14 PosCmd 3: StepCmd 1_2 PosStatus 3: Encoder 2
31 15 PosCmd 3: StepCmd 1_3 Not Available
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Alternate Setups
The XMP-PULSE has a multitude of different possible configurations. The Resource
Number is what determines where the feedback and step commands come from and this
number is determined by the hardware setup. The user must know how the motor num-
bers are allocated and which motors are sharing a single motor block. Generally, a motor
will never-have a Resource Number that is larger than its motor number.

The XMP-PULSE board does not have the capability to control servo motors. However, if
a servo-configured expansion board is used with an XMP-PULSE main board, servo
motors may be run alongside stepper motors. The maximum number of motors is always
32, regardless of the setup. Please contact MEI's Sales department to discuss possible
main/expansion controller board configurations.

A sample setup using an XMP-PULSE in conjunction with an XMP expansion board is as

follows:
* Number of Stepper Motors: 22. Motor->number, 0-13, 22-31  (XMP-PULSE-PCI)
* Number of Servo Motors: 8. Motor->numbers 14-21 (XMP-PCI)
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Table 17: Alternative Configuration
Motor # Resource # Command Feedback

0 0 PosCmd 0: StepCmd 0_0 PosStatus 0: Encoder 0

1 1 PosCmd 0: StepCmd 0_1 PosStatus 0: Encoder 1

2 2 PosCmd 0: StepCmd 0_2 Not Available

3 3 PosCmd 0: StepCmd 0_3 Not Available

4 4 PosCmd 1: StepCmd 0_0 PosStatus 1: Encoder 0

5 5 PosCmd 1: StepCmd 0_1 PosStatus 1: Encoder 1

6 6 PosCmd 1: StepCmd 0_2 PosStatus 1: Encoder 2

7 7 PosCmd 1: StepCmd 0_3 Not Available

8 8 PosCmd 2: StepCmd 0_0 PosStatus 2: Encoder 0

9 9 PosCmd 2: StepCmd 0_1 PosStatus 2: Encoder 1

10 10 PosCmd 2: StepCmd 0_2 PosStatus 2: Encoder 2

11 11 PosCmd 2: StepCmd 0_3 Not Available

12 12 PosCmd 3: StepCmd 0_0 Not Available

13 13 PosCmd 3: StepCmd 0_1 Not Available*

14 NA PosCmd 4: DAC 0 PosStatus 4: Encoder 0

15 NA PosCmd 4: DAC 1 PosStatus 4: Encoder 1

16 NA PosCmd 4: DAC 2 PosStatus 4: Encoder 2

17 NA PosCmd 4: DAC 3 PosStatus 4: Encoder 1

18 NA PosCmd 5: DAC 0 PosStatus 5: Encoder 0

19 NA PosCmd 5: DAC 1 PosStatus 5: Encoder 1

20 NA PosCmd 5: DAC 2 PosStatus 5: Encoder 2

21 NA PosCmd 5: DAC 3 PosStatus 5: Encoder 3

22 4 PosCmd 1: StepCmd 1_0 Not Available*

23 5 PosCmd 1: StepCmd 1_1 Not Available*

24 6 PosCmd 1: StepCmd 1_2 Not Available*

25 7 PosCmd 1: StepCmd 1_3 PosStatus 1: Encoder 3

26 8 PosCmd 2: StepCmd 1_0 Not Available*

27 9 PosCmd 2: StepCmd 1_1 Not Available*

28 10 PosCmd 2: StepCmd 1_2 Not Available*

29 11 PosCmd 2: StepCmd 1_3 PosStatus 2: Encoder 3

30 12 PosCmd 3: StepCmd 1_0 PosStatus 3: Encoder 0

31 13 PosCmd 3: StepCmd 1_1 PosSatus 3: Encoder 1
*Not Available — Position Loopback already being used by another Motor.
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The Motor Summary screen below demonstrates how the alternative settings in Table 17
appear within the Motion Console utility. Motors 17 through 31 are displayed.
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Motor Events and Limits

XMP Pulse has the ability to control two stepper motors with one motor block. This limits
the available motor I/O. To expand the available I/O, the user is given the option of sharing
opto-isolators among motors.

The software interface is simple. For a given Motor Event (i.e., Home, Amp Fault, +/-
Overtravel) the User needs to set MEIMotorEventConfig.Condition[].SourceAddress and
MEIMotorEventConfig.Condition[].Mask.

There is an enum (MEIMotorEventOpto) that can be used to set the Mask. The SourceAd-
dress can be set by calling meiMotorDedicated[In/Out]AddrGet(), which returns the
Dedicated I/O Source Address.
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Software-Hardware Configuration: Axes 0-3, 16-19

JO-3 (Motor Blocks 0-3)

Pin Signal Signal Pin
1 XCVROD+ XCVROD- 35
2 XCVROE+ XCVROE- 36
3 GND GND 37
4 OPTOO0A+ OPTOO0A- 38
5 OPTO0B+ OPTOOB- 39
6 OPTOOC+ OPTOOC- 40
7 XCVROA+ XCVROA- 41
8 XCVROB+ XCVROB- 42
9 OPTOOD+ OPTOOD- 43

or or

XCVROC+ XCVROC-
10 XCVR1D+ XCVR1D- 44
11 XCVRI1E+ XCVRI1E- 45
12 OPTO1A+ OPTO1A- 46
13 OPTO1B+ OPTO1B- 47
14 OPTO1C+ OPTO1C- 48
15 XCVR1A+ XCVR1A- 49
16 XCVR1B+ XCVR1B- 50

17 OPTO1D+ OPTO1D+ 51

or or

XCVR1C+ XCVR1C-
18 OPTO2A+ OPTO2A- 52
19 OPTO2B+ OPTO2B- 53
20 OPTO2C+ OPTO2C- 54
21 XCVR2A+ XCVR2A- 55
22 XCVR2B+ XCVR2B- 56
23 OPTO2D+ OPTO2D- 57

or or

XCVR2C+ XCVR2C-
24 XCVR2D+ XCVR2D- 58
25 XCVR2E+ XCVR2E- 59
26 OPTO3A+ OPTO3A- 60
27 OPTO3B+ OPTO3B- 61
28 GND GND 62
29 OPTO3C+ OPTO3C- 63

30 OPTO3D+ OPTO3D+ 64

or or

XCVR3C+ XCVR3C-
31 XCVR3A+ XCVR3A- 65
32 XCVR3B+ XCVR3B- 66
33 XCVR3D+ XCVR3D- 67
34 XCVR3E+ XCVR3E- 68
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@ = pin number
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~  -DIR_03: XCVR_3E-
68}
+DIR_03: XCVR_3E+

-STEP_03: XCVR_3D-
+STEP_03: XCVR_3D+

-DIR_19: XCVR_3B-

65

+DIR_19: XCVR_SB+\
-STEP_19: XCVR_3A-\\ ||

\\//
Stepper 03
Resource 03

1,
72y STEP_19: XCVR_3A+

-DIR_02: XCVR_2E-

N
Stepper 19
Resource 03

59
5 _*DIR_02: XCVR 2E+
) STEP_02: XCVR_2D+\V

Q)] i —
3%% i
1ot — .
A= D% I |l g5 -STEP_02: XCVR_2D-
ol ~

-DIR_18: XCVR_2B-

+DIR_18: XCVR_2B+

.

+STEP_18: XCVR_2A+

3T6 8

-STEP_18: XCVR_2A-

YD)

Al
Stepper 02
Resource 02

028

+DIR_17: XCVR_1B+

5

€

35s)

-STEP_17: XCVR_1A-

-DIR_17: XCVR_1B-
[*STEP_17: XCVR_1A+\‘

A
Stepper 18
Resource 02

+DIR_01: XCVR_1E+

11

ISV SNV EING P10 S0 OO SISIN OIS STZ10)
e

aaaaa/uuu/uuu/uuuluuu\uuu\\_\\_\\_\\\_\u\_\\uu\auu

)

By (O B (=) B
=) tes) S

-STEP_01: XCVR_1D-

-DIR_01: XCVR_1E-\ ———————————
@5
o +STEP_OL: XCVR_1D+\'

Stepper 17
Resource 01

+DIR_16: XCVR_0B+

-DIR_16: XCVR_0B-

+STEP_16: XCVR_0A+

-STEP_16: XCVR_0A-

N
Stepper 01
Resource 01

+DIR_00: XCVR_OE+

-DIR_00: XCVR_0E-

-STEP_00: XCVR_0D-

36,
+STEP_00: XCVR_0D+ I
01 = = S

N
Stepper 16
Resource 00

A
Stepper 00
Resource 00
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Software-Hardware Configuration: Axes 4-7, 20-23

~_ -DIR_07: XCVR_7E-
(68)

+DIR_07: XCVR_7E+
-STEP_07: XCVR_7D-
+STEP_07: XCVR_7D+ {
Stepper 07
J4-7 (Motor Blocks 4-7)
Resource 07
Pin Signal Signal Pin
1 XCVR4D+ XCVR4D- 35 -DIR_23: XCVR_7B-
2 XCVRAE+ XCVRA4E- 36 *DIR_23: XCVR—7B+\‘;
-STEP_23: XCVR_7A-\\!
3 GND GND 37 65 = =
+STEP_23: XCVR_7A+ <
4 OPTO4A+ OPTO4A- 38 31 o
Stepper 23
5 OPTO4B+ OPTO4B- 39
Resource 07
6 OPTOACH+ OPTOA4C- 40 5, DIR_06: XCVR GE-
7 XCVR4A+ XCVR4A- 41 . +DIR_06: XCVR_6E-
8 XCVR4B+ XCVR4B- 42 6\ OrF e ‘
. ] S STEP_06: XCVR_6D+\\ ||
9 OPTO4D+ OPTO4D- 43 Lorret
or or Lot @ | ) STEP_06: XCVR_6D- [
XCVRAC+ XCVRAC- ol (o8
ié TS Stepper 06
10 | XcvRsD+ XCVR5D- a4 20 O 22 xouR cp.  RESOUTCE 06
11 | XCVRsE+ XCVRSE- 45 b @) J% = =
12 | opTOBA+ OPTOBA- 46 j% i / +DIR_22: XCVR_6B+
13 | OPTOSB+ OPTO5B- 47 1% J% /@+STEP_22: XCVR_6A+\ |
p o
14 | opTOsC+ OPTO5C- 48 JoIH o) STEP_22: XCVR_6A- \
15 | XCVRBA+ XCVR5A- 49 }% 1@ || Stepper 22
16 | xcvrs+ XCVRS5B- 50 hie Sg Resource 06
p .
17 | opTOSD+ || OPTOSD+ | 51 ;% 19 () DIR-2L: XCVR 5B+
or or
XCVR5C+ XCVR5C- P @ 1P \\\O 'D|R_ZlZ XCVR_SB-
= 2
18 OPTO6A+ OPTOG6A- 52 ;‘ g 12 T +STEP_21: XCVR_5A+
- 19 5
19 | OPTO6B+ OPTO6B 53 :\ % e \ | STEP_21: XCVR _5A- &
a 110, \ >
20 | opTOBC+ OPTO6C 54 o Stepper 21
21 | XCVReA+ XCVR6A- 55 g % i) T1)—tDIR_05: XCVR 5B+ Resource 05
10
22 | XcvRreB+ XCVR6B- 56 o ”8 DIR_05: XCVR_E.
23 | opPTOBD+ OPTO6D- 57 J% JH e
or or s +STEP_05: XCVR_5D+
XCVR6C+ || XCVR6C- 2 Eall 10 = = ‘
24 | XcvreD+ XCVR6D- 58 P [@HHL ; : . \
]g e ) -STEP_05: XCVR_5D <
25 | XCVRGE+ XCVR6E- 59 Stepper 05
26 | oPTO7A+ OPTO7A- 60 . +DIR_20: XCVR_4B+ Resource 05
27 | oPTO7B+ OPTO7B- 61 @) = pin number 08
= o =0 = 5 DIR_20: XCVR_4B-
29 | opTO7C+ OPTO7C- 63 G9) STEP_20: XCVR_4A+
30 | oPTO7D+ OPTO7D+ 64 -STEP_20: XCVR_4A- \
or or 41
XCVR7C+ XCVR7C- Stepper 20
31 | XCVR7A+ XCVR7A- 65 +DIR_04: XCVR_4E+ Resource 04
32 | XCVR7B+ XCVRT7B- 66 -DIR_04: XCVR_4E-
33 | XCVR7D+ XCVR7D- 67 3¢
34 | XCVR7E+ XCVR7E- 68 giy > TEP0% XCVR_ADY \J
-STEP_04: XCVR_4D- =
Stepper 04

Resource 04
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Software-Hardware Configuration: Axes 8-11, 24-27

J8-11 (Motor Blocks 8-11)

Pin Signal Signal Pin
1 XCVR8D+ XCVR8D- 35
2 XCVR8E+ XCVR8E- 36
3 GND GND 37
4 OPTO8A+ OPTOS8A- 38
5 OPTO8B+ OPTO8B- 39
6 OPTO8C+ OPTO8C- 40
7 XCVR8A+ XCVR8A- 41
8 XCVR8B+ XCVR8B- 42
9 OPTO8D+ OPTO8D- 43

or or

XCVR8C+ XCVRS8C-
10 XCVR9D+ XCVRID- 44
11 XCVROE+ XCVROE- 45
12 OPTO9A+ OPTO9A- 46
13 OPTO9B+ OPTO9B- 47
14 OPTO9C+ OPTO9C- 48
15 XCVR9A+ XCVR9A- 49
16 XCVR9B+ XCVR9B- 50
17 OPTO9D+ OPTO9D+ 51

or or

XCVROC+ XCVR9C-
18 OPTO10A+ OPTO10A- 52
19 OPTO10B+ OPTO10B- 53
20 OPTO10C+ OPTO10C- 54
21 XCVR10A+ XCVR10A- 55
22 XCVR10B+ XCVR10B- 56
23 OPTO10D+ OPTO10D- 57

g(rCVR10C+ (>)<rCVR10C-
24 XCVR10D+ XCVR10D- 58
25 XCVR10E+ XCVR10E- 59
26 OPTO11A+ OPTO11A- 60
27 OPTO11B+ OPTO11B- 61
28 GND GND 62
29 OPTO11C+ OPTO11C- 63
30 OPTO11D+ OPTO11D+ 64

g)(rCVR 11C+ )?CrZVRllC-
31 XCVR11A+ XCVR11A- 65
32 XCVR11B+ XCVR11B- 66
33 XCVR11D+ XCVR11D- 67
34 XCVR11E+ XCVRI11E- 68

~ -DIR_11: XCVR_11E-
(68)
+DIR_11: XCVR_11E+

-STEP_11: XCVR_11D-
+STEP_11: XCVR_11D+

DCO 1295

-DIR_27: XCVR_11B-

+DIR_27: XCVR_llB+\
< -STEP_27: XCVR_11A-\\{g

Stepper 11
Resource 11

6\)
72t STEP_27: XCVR_11A+

-DIR_10: XCVR_10E-
59

Stepper 27
Resource 11

+DIR_10: XCVR_10E+

\JARY

+STEP_10: XCVR_10D-

"y

@—STEP_lo: XCVR_10D-

ALY
P Qole
S

.//

@

-DIR_26: XCVR_10B-

+DIR_26: XCVR_10B+
22

3T6 8

\w/
Stepper 10
Resource 10

028

/ +STEP_26: XCVR_lOA\»
%—STEP_ZG: XCVR_10A- N\ r
Stepper 26
(3 *DIR_25: XCVR 9B+ Resource 10

35s)

-DIR_25: XCVR_9B-

{2 *STEP_25: XCVR_9A+

-STEP_25: XCVR_9A-

+DIR_09: XCVR_9E+

11

ISV SNV EING P10 S0 OO SISIN OIS STZ10)
e

aaaaa/uuu/uuu/uuuluuu\uuu\\_\\_\\_\\\_\u\_\\uu\auu

)

By (O B (=) B
=) tes) S

@ = pin number
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-DIR_09: XCVR_9E-

5 STEP_09: XCVR 9D+

-STEP_09: XCVR_9D-

: 0 ® ¢

Stepper 25
Resource 09

+DIR_24: XCVR_8B+

-DIR_24: XCVR_8B-

+STEP_24: XCVR_8A+

-STEP_24: XCVR_8A-

Stepper 09
Resource 09

+DIR_08: XCVR_8E+

-DIR_08: XCVR_8E-

-STEP_08: XCVR_8D-

36, P
53t STEP_08: XCVR_8D+\'

N
Stepper 24
Resource 08

>
Stepper 08
Resource 08
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Software-Hardware Configuration: Axes 12-15, 28-31

J12-15 (Motor Blocks 12-15)
Pin Signal Signal Pin
1 XCVR12D+ XCVR12D- 35
2 XCVR12E+ XCVR12E- 36
3 GND GND 37
4 OPTO12A+ OPTO12A- 38
5 OPTO12B+ OPTO12B- 39
6 OPTO12C+ OPTO12C- 40
7 XCVR12A+ XCVR12A- 41
8 XCVR12B+ XCVR12B- 42
9 OPTO12D+ OPTO12D- 43

or or

XCVR12C+ XCVR12C-
10 XCVR13D+ XCVR13D- 44
1 XCVR13E+ XCVR13E- 45
12 OPTO13A+ OPTO13A- 46
13 OPTO13B+ OPTO13B- 47
14 OPTO13C+ OPTO13C- 48
15 XCVR13A+ XCVR13A- 49
16 XCVR13B+ XCVR13B- 50
17 OPTO13D+ OPTO13D+ 51

g)(rCVRlSC+ ;)(rCVR130—
18 OPTO14A+ OPTO14A- 52
19 OPTO14B+ OPTO14B- 53
20 OPTO14C+ OPTO14C- 54
21 XCVR14A+ XCVR14A- 55
22 XCVR14B+ XCVR14B- 56
23 OPTO14D+ OPTO14D- 57

or or

XCVR14C+ XCVR14C-
24 XCVR14D+ XCVR14D- 58
25 XCVR14E+ XCVR14E- 59
26 OPTO15A+ OPTO15A- 60
27 OPTO15B+ OPTO15B- 61
28 GND GND 62
29 OPTO15C+ OPTO15C- 63
30 OPTO15D+ OPTO15D+ 64

?(rCVRlSC+ g)(rCVRlSC-
31 XCVR15A+ XCVR15A- 65
32 XCVR15B+ XCVR15B- 66
33 XCVR15D+ XCVR15D- 67
34 XCVR7E+ XCVR7E- 68

~ -DIR_15: XCVR_15E-
68}
+DIR_15: XCVR_15E+

-STEP_15: XCVR_15D-
+STEP_15: XCVR_15D+

DCO 1295

N

-DIR_31: XCVR_15B-
+DIR_31: XCVR_lSB+\
~-STEP_31: XCVR_15A-

6\)
77" STEP_31: XCVR_15A+

Stepper 15
Resource 15

-DIR_14: XCVR_14E-

Al
Stepper 31
Resource 15

+DIR_14: XCVR_14E+

[==1

N

N

~{STEP_14: XCVR_14D+

-STEP_14: XCVR_14D-
@STERIIO

-DIR_30: XCVR_14B-

oh oh 9|0 = =)= o o

+DIR_30: XCVR_14B+
22

.

+STEP_30: XCVR_14A+

)

\"STEP_30: XCVR_14A-

Y A Bl R e B A\ B B AN

ele)

@

>
Stepper 14
Resource 14

N

+DIR_29: XCVR_13B+

5

SO0 eSeeesSDbedee

-DIR_29: XCVR_13B-

{2t STEP_20: XCVR_13A+

m -STEP_29: XCVR_13A-

Stepper 30
Resource 14

N

+DIR_13: XCVR_13E+

éfigffigk
s

o A = Al el e

35595 99zER55 056555558 955255254

OSe0S® velOSSede

@ = pin number
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(N

-DIR_13: XCVR_13E-

5 STEP_13: XCVR 13D+

4—STEP_13: XCVR_13D-

—

Stepper 29
Resource 13

|l

+DIR_28: XCVR_12B+

-DIR_28: XCVR_12B-

+STEP_28: XCVR_12A+

-STEP_28: XCVR_12A-

Stepper 13
Resource 13

K
=) & 3)

+DIR_12: XCVR_12E+

-DIR_12: XCVR_12E-

-STEP_12: XCVR_12D-

36 S
GiytSTEP_12: XCVR_lZD\‘

Al
Stepper 28
Resource 12

Al
Stepper 12
Resource 12
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