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Copyright Information
© 2018Delta Tau Data Systems, Inc. All rights reserved.

This document is furnished for the customers of Delta Tau Data Systems, Inc. Other uses are
unauthorized without written permission of Delta Tau Data Systems, Inc. Information contained in this
manual nay be updated from tim-time due to product improvements, etc., and may not conform in
every respect to former issues.

To report errors or inconsistencies, call or email:
Delta Tau Data Systems, IncTechnical Support
Phone:+1 (818) 7175656

Fax: +1(818) 9987807

Email: support@deltatau.com

Web: www.deltatau.com

Operating Conditions

All Delta Tau Data Systems, Inc. motion controller, accessory, and amplifiargisombntain static

sensitive components that can be damaged by incorrect handling. When installing or handling Delta Tau
Data Systems, Inc. products, avoid contact with highly insulated materials. Only qualified personnel
should be allowed to handle shequipment.

In the case of industrial applications, we expect our products to be protected from hazardous or
conductive materials and/or environments that could cause harm to the controller by damaging
components or causing electrical shorts. When aduyats are used in an industrial environment, install
them into an industrial electrical cabinet to protect them from excessive or corrosive moisture, abnormal
ambient temperatures, and conductive materials. If Delta Tau Data Systems, Inc. producisthre di
exposed to hazardous or conductive materials and/or environments, we cannot guarantee their operation.


mailto:support@deltatau.com
http://www.deltatau.com/
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Safety Instructions

Qualified personnel must transport, assemble, install, and maintain this equipment. Properly qualified
personnel arpersons who are familiar with the transport, assembly, installation, and operation of
equipment. The qualified personnel must know and observe the following standards and regulations:

IEC364resp.CENELEC HD 384 or DIN VDE 0100
IEC report 664 or DIN VDE 014
National regulations for safety and accident prevention or VBG 4

Incorrect handling of products can result in injury and damage to persons and machinery. Strictly adhere
to the installation instructions. Electrical safety is provided through adsstance earth connection. It
is vital to ensure that all system components are connected to earth ground.

This product contains components that are sensitive to static electricity and can be damaged by incorrect
handling. Avoid contact with high insulag materials (artificial fabrics, plastic film, etc.). Place the

product on a conductive surface. Discharge any possible static electricitypudidtouching an

unpainted, metal, grounded surface before touching the equipment.

Keep all covers and caidet doors shut during operation. Be aware that during operation, the product has
electrically charged components and hot surfaces. Control and power cables can carry a high voltage,
even when the motor is not rotating. Never disconnect or conneabithecpwhile the power source is
energized to avoid electric arcing.

A Warning identifies hazards that could result in personal injury ol
death. It precedes the discussion of interest.

Warning

A Caution identifies hazards that coulssult in equipment damage.
precedes the discussion of interest.

Caution

A A Note identifies information critical to the understanding or use o
e the equipment. It follows the discussion of interest.

Note
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INTRODUCTION

Overview

The ACC-24E2Ais an &is expansionboard which provide2 or 4 channels of PMAC3tyle servo

interface circuitry for UMAC and Ultralite/MACRO Station controllers. A@C-24E2Ais part of the

UMAC or MACRO Pack family of expansion cards and these accessory cards are designed to plug into
an industrial 3U rack system

Many ACC-24E2A features are common to other accessories o
= ACC-24E2 family; these common features are referred to in this m:

asACC-24E2x.

Note

Up to eightACC-24E2Aboards can be connected to one UMAC providing up to 32 additional channels of
servo interface circuitry. The #8xes MACRO CPU can support foddiCC-24E2x cardsand the 8Axes
MACRO CPU can support RCC-24E2x.

The ACC-24EX board contains no processor; it has one highly integratéddnel PMACXtyle Servo
IC with the buffering circuitry and connectors around them. Theaba®ACC-24EX plugs into the
backplane and uses one slot in the rack. If two more axes are ne@€dea4E2 Option 1 can be
plugged into theACC-24E2 connectors. ThACC-24EX with its Option 1 card takes up a total of two
slots.

Some new features added to the famihAGIC-24E2 breakout boards include:

1 Loss of encoder circuit

1 5V to 24V Flaginputs
1 Pulse and direction outputs for stepper systems or MLDTs

Features

The ACC-24E2A board can be used with any UMAC or MACRO Station CPU, interfacing through the
expansion port.
The ACC-24E2A supports a wide variety of servo and stepper interfaces:

1 Analog ++10V velocity commands

1 Analog ++10V torque commands

{1 Sinusoidal analog +10V phase current commands
1 Pulseanddirection commands

Introduction 9
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Board Configuration

An ACC-24E2A comes standard with one Servo IC providing four servo interface channels, which ar
brought out on terminal blocks (standard) or DB15 connector. Each channel of servo interface circuitry
includes the following:

Two output command signal sets, configurable as either:
One pulseanddirection

Two DAC outputs

3-channel differential/singlended encoder input

Eight input flags, two output flags

=2 =4 4 -4 -9

Option 1A: If Option 1A is ordered, the circuitry and input/output connectors are provided for the third
and fourth channels associated with the Servo IC on theA@24E2A. The command signdtsr
this option are 10V.

Option 1D: If Option 1D is ordered, the circuitry and input/output connectors are provided for the third
and fourth channels associated with the Servo IC on theA@h24E2A. The command signals for

this option are digital PWM signals for direct PWM commutation. The option 1D description can be
found in theACC-24E2 manual.

Option DB: If the option DB is ordered the outputs and inputs to the amplifiers and encalibes w
serviced from DB15 connectors. S&EC-24E2A DB15 Connector Option section for pin outs.

Introduction 10
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SPECIFICATIONS

Environmental Specifications

Description

Specification

Operating Temperature

0°C to 45°C,

Storage Temperature

-25°C to 70°C

Humidity

10% to 95 % nortondensing

Physical Specifications

Description

Specification

Notes

Dimensions w/o Option 1A

Length: 16.256 cm (6.4 in.)
Height: 10 cm (3.94 in.)
Width: 2.03 cm (0.8 in.)

Dimensions with Option 1A

Length: 16.256 cm (6.4h.)
Height: 10 cm (3.94 in.)
Width: 4.06 cm (1.6 in.)

Weight w/o Option 1A

192 g

Front Plate included

Weight with Option 1A

370 g

Front Plate included

Terminal Block Connectors

FRONT-MC1,5/12ST3,81
FRONT-MC1,5/5ST3,81
FRONT-MC1,5/3ST3,81

TerminalBlocks from Phoenix
Contact. Ul:94V0

DB Option Connectors

DB15 Female

UL-94V0

The width is the width of the front plate. The length and height are the dimensions of the PCB.

Specifications

11
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Electrical Specifications

Description

Specification

ACC-24E2A PowelRequirements

5V @ 0.55A ¢ 10%)
+15V @ 0.16A { 10%)
-15V @ 0.07A { 10%)

ACC-24E2A with Option 1A Power
Requirements

5V @ 0.95A ¢ 10%)
+15V @ 0.30A { 10%)
-15V @ 0.12A { 10%)

If more than fouACC-2 4 E2 Ads with Optio
UMAC system, theACC-E1 orACC-F1 power supplies will not
have enough 15V power. Delta Tau recommends using an
external® 15V power supply for systems with more than four
ACC-24E2A boards. The external power supply $tidne
WARNING connected to the unit from the terminal blocks (TB3 bottom) o
DB connections (J1 or J2 Bottom) and jumpers E85, E87, anc

E88 must

also be removed.

Agency Approval and Safety

ltem Description
CE Mark EN613261
EMC EN55011 Class A Group 1
EN610004-2
EN610004-3
EN6100064-4
EN610004-5
EN610004-6
UL UL 610101 File E314517
cUL CAN/CSA C22.2 No. 1010-92 File E314517
Flammability Class UL 94V-0
KC EMI: KN 11
EMS: KN 610006-2

O o« 0O 0D v

+. . €% o ./ AQo caqT e E "0 EE ~TA"
> (_/ "A OH I'e(_ I L J ’ ’E'"' 0 |/|"
Specifications 12
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EMCs ot 11 0OO
pt ks TKE s)lrew wyo.t LOoo g od 0 /7
T BAC. ¥, K€% o ./ AQ- caqT & E "0 EE
TA"8 /AQO- KK_t & " Eqitn" Ay o .
o/ EMC AR O ., af 0t " KEWNATTF+w aF
" ioqT O« HAC.

Specifications

13



Accessory 24E2A

HARDWARE SETUP

Switch Configuration

UMAC Address DIP Switch S1

Legacy MACRO Dip Switch Settings

. Base Address SW1 Positiors
Chip POWER
Select | TURBO MACRO 6 5 4 3 2 1
Offset I Index (n)
$78200 $8000 $600000 4 ON | ON ON ON ON ON
cs10 $78220 N/A $600100 5 ON | ON ON ON OFF ON
$78300 $8040 $700000 6 ON | ON ON ON ON OFF
$78320 N/A $700100 7 ON | ON ON ON OFF | OFF
$79200 $9000 $608000 8 ON | ON ON OFF ON ON
cs12 $79220 N/A $608100 9 ON | ON ON OFF | OFF ON
$79300 $9040 $708000 10 ON | ON ON OFF ON OFF
$79320 N/A $708100 11 ON | ON ON OFF | OFF | OFF
$7A200 $A000 $610000 12 ON | ON | OFF ON ON ON
cs14 $7A220 N/A $610100 13 ON | ON | OFF ON OFF ON
$7A300 $A040 $710000 14 ON | ON | OFF ON ON OFF
$7A320 N/A $710100 15 ON | ON | OFF ON OFF | OFF
$7B200 $B000 $618000 16 ON | ON | OFF | OFF ON ON
cs16 $7B220 N/A $618100 17 ON | ON | OFF | OFF | OFF ON
$7B300 $B040 $718000 18 ON | ON | OFF | OFF ON OFF
$7B320 N/A $718100 19 ON | ON | OFF | OFF | OFF | OFF
. ON designates Closed. OFF designates Open
= 1 Factory default is all ON
Note

Si1-1 S1-2* S1-3 S1-4 Board No. IC No. Base Address
ON ON OFF OFF 1 2 $00C040
OFF OFF OFF OFF 2 3 $00C060

* Always set to OFF for legacy MACRO Stations (part number 6028@Mthru 602804.04)

S1-5 and S16 are used to determine whether the AZAE?2 is communicating to a Turbo 3U PMAC or a
MACRO Station CPU.

Function
3U MACRO Station use

S15
OFF

S1-6
OFF

Hardware Setup 14
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Converting Memory Address from Turbo to Power PMAC

To convert a Turbo PMAGQ memory address to Power PMAC corresponding address the following
formula can be used:

Aor =Vo + Ang 1)
Where A is the target Power PMAC memory addreBs; is the Power PMAC base address afadis
the memory offset given by:

Vo = (I ]0 64 (A - Ag)%8)* 4

(2)

Where A is the UMAC Turbo base address of the card] A;; is the address of the UMAC Turbo

target memory location. Note that (int) in Equatioindicates that expression within the square brackets
following it must be cast to an integer before use. If the expression valuates tinéegen, the
fractional part mu st be truncated, not rounded.
yield the remainder from the quotient a/b.

If converting X memory address this formula can be used:
Aor =V + Ay +32 )

ACC-24E2 Clock Settings

The Phase Clock and Servo Clock must be configured onf&2aCH4E2A baseboard. Each system can
have only one source for the servo and phase clocks and jumpers must be set appropriately to avoid a
timing conflict or a watchdog calition.

Starting in UMAC Turbo firmware version 1.937, the firmware will set the clock settings fé&Glte

24E2 cards in the UBUS automatically. To enable this feature, set jumper E13 from 2 to 3 for all of the
ACC-24E2s plugged into the UMAC systent r-initialization (either$$$*** command or power up

with E3 jumpered on UMAC), the firmware will know that all of the cards are in the auto configuration
setup and will assign the card with the lowest base address setting (usually $78200) the taisingf so

the clocks by setting variable 119 to the appropriate register. The clocks will be set initially to the factory
default servo update cycle and phase clock cycle. For a better understanding of this feature, refer to
description of 119 in the TurbBoftware Reference Manual.

For UMAC Turbo systems with firmware older than version 1.937, set one AQ6e24E2s to transmit

(E13 set 23) the phase and servo clock (usually the card at the lowest base address setting) and set the
rest of theACC-24E2sto receive (E13 set-2) the phase and servo clocks.

For MACRO systems, the clock select jumper should be set to receive servo and phase clocks because the
MACRO CPU always provides the clocks. For #@C-24E2A, E13 should be set2l

Hardware Setup 15
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Resistor Pack Configuration

Differential/Single-Ended and Encoder Loss Detection
The differential input signal pairs to the PMAC have wsmfigurable pulup/pulldown resistor

networks to permit the acceptance of either siegiéed or differential signals in onetgag, or the

detection of lost differential signals in another setting.

T The 6+6 inputs of each -wiredflR\épullaumresistarito +pva This

cannot be changed.

f Thed 6 nputs of each

each

di f-wieed2e RN reésiatdr to p5/j atso each bals
another 2.2 Wresistor as part of a socketed resistor pack that can be configured as@nesiktor
to +5V, or a pulldown resistor to GND.

If this socketed resistor is configured as a{dolvn resistor (the dafilt configuration), the combination
of pull-up and pulldown resistors on this line acts as a voltage divider, holding the line at +2.5V in the

absence of an external signal. This configuration is required for €nglel e d

nput s

us i

alore; it is desirable for unconnected inputs to prevent theygolf spurious noise; it is permissible for

differential linedriver inputs.

If this socketed resistor is configured as ajppliresistor (by reversing the SIP pack in the socket), the
two paallel 2.2 RN resistors act as a single 1Whull-up resistor, holding the line at +5V in the absence
of an external signal. This configuration is required if enctats detection is desired; it is required if
complementary opecollector drivers aresed; it is permissible for differential lirgriver inputs even

without encoder loss detection.

If Pin 1 of the resistor pack (marked by a dot on the pack) matches Pin 1 of the socket (marked by a wide

white square solder pin on the front side of the @padhen the pack is configured as a bank of-galn
resistors. If the pack is reversed in the socket, it is configured as a bankuy pesistors.

The following table lists the pulip/pulldown resistor pack for each input device:

Device ResistorPack Pack Size SIP
Encoder 1 RP22 6-pin 2.2 KW
Encoder 2 RP24 6-pin 2.2 KW
Encoder 3 RP22 6-pin 2.2 KW
Encoder 4 RP24 6-pin 2.2 KW

Hardware Setup
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Termination Resistors Packs

The ACC-24E2A provides sockets for termination resistors on differential input pairs coming into the

board. As shipped, there are no resistor packs in these sockets. If these signals are brought long distances
into theACC-24E2A board and ringing at signal tréms is a problem, SIP resistor packs may be

mounted in these sockets to reduce or eliminate the ringing.

All termination resistor packs have independent resistors (no common connection) with each resistor

using two adjacent pins as shown below.

Isolated Resistor Network

CL
LUouuou

Channel 1 Channel 2 SIP Description

RP23 RP25 220N Termination resistor to reduce ringing (not installed by
default).

Limit/Flag Voltage Level Resistor Packs

The ACC-24E2A limit and flag circuits also give the flexibility to wirestandard 12V to 24V limits and
flags or wire in 5V level limits and flags on a channel basis. The default is set for the standard 12V to
24V inputs but if the resistor pack is added to the circuit, the card can read 5V inputs.

Channel Specific Resist&acks

Channel 1 Channel 2 SIP Description

RP45 RP46 1KW Install for 5V limits

UBUS Specific Resistor Packs
Resistor Pack SIP Description

RP5 2200V Terminator (not installed, only used for ROBUS)

Pull Down for old MACRO CPU
Pull Up forUMAC Turbo and MACRO

RP6 2.2KW

UBUS Specific Resistor Packs
Resistor Pack SIP Description

RP7 Installed by default, Phase/Servo signals

Hardware Setup 17
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OPTO-Isolation Considerations

As shipped from the factory, teCC-24E2A obtains its power from the UMAC Backplane or UBUS.
Using this type of setup will defeat opto isolation since the analog ground plane will be tied directly to the
digital ground plane.

To optically isolate the analog ground plane from the digital ground plane, connect an external power
supply to one of the many AA+15V, AA5V, and AAGND inputs on thaCC-24E2A terminal blocks

or DB connectors. Also, remove the E85, E87, and E88 junhpésslate the external power from the
UBUS power supplies.

TP6

©
ES5 A+14V0. : . O AA+IY
1 / 1
D; eds / L MBRS140T3
A+15V0. N~ 1,585 2 / Ra2
seuh (T0-220) / 2 18 OHM
MBRS140T3 ™4 VRL / > 2.25W
(Z:ZZUF (Z:SU . AA@/ LM7805T /
T 285v 25v AA+5VO. S our o N
4
l ° (o7 c42 D9
— 220F 220F
—_~
| s o v v 1SMC18AT3
™3 1UF
AGND O—————————4 AA@D 50v
E87 AAGND O , O AAGND
| Ed7 5 ] D14
] o1 o caa
220F
ps -~ 1SMC18AT3
I + C5 Aé/ J v
=~ 2UF =~ 22UF ALavO ———0 AAISY

5 L2
— AKXA. o

MBRS140T3

J l MBRS140T3
A-15V0 o2

56uh

"AGND" PLANE
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ACC-24E2 Limit and Flag Wiring

The ACC-24E2 allows the use of sinking or sourcing position limits and flags to the controller. The opto
isolator IC used is a PS27@BIECND quad photdransstor output type. This IC allows the current to
flow from return to flag gourcing or from flag to returnginking).

+5V

To PMAC V\%; Wy %

A sample of the positive limit circuit is shown below. The 4.7K resistor packs used will al@d\1 2

flag inputs. If G5V flags are used, then a WKesistor pack (RP) can be placed in either RP45 or RP46
(refer to the Resistor Pack Configuration section of this manual). If these resistor packs are not added, all
flags € Limits, Home, User, and amplifiéault) will be referenced from-8V.

Digital Plane | Analog Plane

PUM+ 12 | 5 47K PuMm
P | NN
1K
GND 11 |
< | 6 RP4.7K
| P2705-4NEG-ND (Surface Mount)
| P2505-4NEGND (Socketed)
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Connecting Limits/Flags to the ACC-24E2

The following diagram illustrates the sinking and sourcing connectionsAC&R24E2. This example

uses 1224V flags.

Hag Power Supply
12-24

Hag Power Supply
12-24

24v Aag
-
ov Hag Return
24V Hag Return
-
ov Rag

Snking

Sourcing

Hardware Setup
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Amplifier Fault Circuit

The amplifier fault circuit for thé\CC-24E2A is functionally the same circuit as the limits and flag

circuit.

FauLT 1 K—EAULLL

"AGND" PLANE

AFAULT 1-

AFAULT 1+

FAULT 2 K—FAULT2

R20
1K
R 24

LLJZ_’VV\’_SL_I

AFAULT 2+

4.7KSIP8I

1K

AFEAULT 2-

+8V
R13 R12
2.2K 2.2K
121
3 C1 ACI1A %
El ACI1B
6 3
Cc2 ACI2A
= E2 ACI2B 4
PS2705-2NEG-ND
[e] i
GND
"DGND" PLANE

For singleended amplifier fault inputs, typically the AFAULT+ would be the actualaigrput from the

amplifier and the AFAULT can be considered the reference.

Single Ended Amplifier Fault Inputs

Amplifier Ixx24 (Bit 23) Fault+ Fault- Fail Safe
Fault Signal
1 , : Tied to Reference
Low True (Recommended) Tied to Fault Signal (GND) of FaultSignal Yes
0 Tied To Fault Signal Tied to +V No
1 Tied To Fault Signal Tied to +V No
High True 0 . . Tied to Reference
(Recommended) Tied To Fault Signal (GND) of Fault Signal No

Note

= =

Mxx23 (Amplifier Fault Bit) is set to O if current is conductil
from Fault+ to Fauttor vice versa and is setto 1 if current is |

conducting.

Low True Amplifier indicates that the fault signal is low,
amplifier fault triggers.
High True Amplifier indicates that the fault signal is high,
amplifier fault trigges.
Factory default is all

Non recommended [xx24s do not work with amplifiers that t
low signal is an open circuit.

Hardware Setup
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Amplifier Enable Circuit

Most amplifiers have an enable/disable input that permit s complete shutdown of the amplifier regardless
of the voltage of the command signal. TA@C-24E2A AENA line is meant for this purpose. The

amplifier enable signals of tleCC-24E2A is controlledy a relay with normal opened and normal

closed dry contacts as shown in the diagram below:

AE NO

—

AE QO

»l
i

AE NC

ISOLATION

Loss of Encoder Circuit

The encodeloss detection circuitry works for differential incremental encoders only. In proper operation,
the digital states of the complementary inputs for a channel (e.g. A and A/) always should be opposite:
when one is high, the other is low. If for some reason, such as a cable connection coming undone, one or
more of the signal lines is no longer driven|l-up resistors on the input line pull and hold the signal high.
The encodetloss detection circuitry uses exclusive(XOR) gates on each complementary pair to detect
whether the signals are in the same or opposite states. These results are corpbitkite a single
encodetloss status bit that the processor can read.

This technique requires that both signal lines of the pair havaipubisistors. Note that this is not the
default configuration of a PMAC as it is shipped. The complementaiy (&feand B/) are pulled to

2.5V in a voltagealivider configuration as shipped to be able to accept both sémgled and normal
differential inputs. This must be changed to a-ppliconfiguration which involves reversing a socketed
resistor pack on thACC-24E2A.

ACC-24E2A Encoder Loss Detection with UMAC Turbo CPU

Channel Resistor | Status Bit Address (Even | Status Bit Address (Odd | Status Bit | Bit Error
Pack Numbered Servo IC)* Numbered Servo IC)* Name State
1 RP22 Y:$07xF08,5 Y:$07xFOC,5 QL_1- 0
2 RP24 Y:$07xF09,5 Y:$07xF0OD,5 QL 2 0
3 RP22** Y:$07xFOA,5 Y:$07xFOE,5 QL_3 0
4 RP24** Y:$07xFOB,5 Y:$07xFOF,5 QL 4 0

1 The x digit in this hex address matches the value (8, 9, A, or

the fourth digit from tadadress
A (e.g. $0B200). If alternate addressing of Servo ICs is used
ez Servo IC 2*), add $20 to these addresses.

Note 1 These resistor packs are on the Option 1A piggyback boal
present) of the module, not on the baseboard.
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ACC-24E2A Encoder Loss Detection with UMAC MACRO CPU

Channel Resistor | Status Bit Address (First Status Bit Address Status Bit | Bit Error
Pack Servo IC)* (Second Servo IC)* i Namg State
1 RP22 Y:$B8C8,5 Y:$B8EC,5 QL_1- 0
2 RP24 Y:$B8C9,5 Y:$B8ED,5 QL_2- 0
3 RP22 Y:$B8CA,5 Y:$B8EE,5 QL_3 0
4 RP24 Y:$B8CB,5 Y:$B8EF,5 QL_4 0
1 First Servo IC has base address $C040; second Servo IC h¢
A base address $C060
pad 1 These resistor packs are on the Option 1A piggyback board
Note present) of the module, not on the baseboard.

ACC-24E2A Encoder Loss Detection with Power PMAC CPU

Channel Resistor | Status Bit Address (Even | Status Bit Address (Odd | Status Bit | Bit Error
Pack Numbered Servo IC)* Numbered Servo IC)* Name State
1 RP22 u.i0:$Dxx040.13.1 U.i0:3Dxx09.13.1 QL_1- 0
2 RP24 u.i0:$Dxx04413.1 U.i0:$Dxx05413.1 QL_2- 0
3 RP22 u.i0:$Dxx04813.1 u.i0:$Dxx05813.1 QL_3 0
4 RP24 u.io:$Dxx04C13.1 u.io:$Dxx05C13.1 QL_4 0
1 The x digit in this hex address matches the val@& 08, 1Qor
18) in the fourthand fifth digits from the rightinthéd o a r d ¢
own base address (e%$08000). If alternate addressing of
= Servo ICs is used (e.g. Servo IC 2*), add@to these
addresses.
Note 1 These resistor packs are on the Option 1A piggyback board

present) of the module, noh the baseboard.

Position Compare Port Driver IC

As with the other PMAC controllers, the UMAC has the ksgleed position compare outputs allowing
the firing of an output based on position. This circuit will fire within 100 nsec of reaching the desired
position. The position compare output portAdBC-24E2x has driver IC at component U27.

The following table lists the properties of each driver IC:

Part # of Pins
DS75451N 8

Max Voltage and Current
5V, 10 mA

Output Type Max Frequency

5 MHz

TotemPole
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CONNECTIONS

ACC-24E2A Board Layout - Terminal Block Option

FrcIn Plane Back plane
(LTI T I T I T T[affeebded [TTTTTTTTTT T2
E Encoder 1 Encoder 2
[ Flagsl
[ Flags2
| o]
(T T T I T T I TR T I I I T I T[T~
L] Amplifier 2 Amplifier 1
ACC-24E2A Board Layout - DB15 Option
= N1 TOP L2
\ |
© O ENCODER 1 ENCODER 2 O © dl
1
1T
AMPLIFIERR AMPLIFIER]
ﬁ ° O | |  Ojo Bl
Wj:l J2 . BOTTOM J1 N
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Mating Connectors

Terminal Block Connectors

Name Manufacturer Pins Type Details

TB1- Top Phoenix Contact | 12 FRONT-MC1,5/12ST3,81 Encoder 1 Inputs

TB2- Top Phoenix Contact | 12 FRONT-MC1,5/12ST3,81 Encoder 2 Inputs

TB3- Top Phoenix Contact 3 FRONT-MC1,5/3ST3,81 Compare Outputs
TB1- Bottom Phoenix Contact | 12 FRONT-MC1,5/12ST3,81 Amplifier 1 Outputs
TB2- Bottom Phoenix Contact | 12 FRONT-MC1,5/12ST3,81 Amplifier 2 Outputs
TB3- Bottom Phoenix Contact 3 FRONT-MC1,5/3ST3,81 External Power Inputs

TB1- Front Phoenix Contact 5 FRONT-MC1,5/5ST3,81 Channel 1 Flags

TB2 Front Phoenix Contact 5 FRONT-MC1,5/5ST3,81 Channel 2 Flags

DB15 Connector Option

Name Manufacturer | Pins Type Details
J1- Top AMP 15 AMP 7450722 Encoder 1 Inputs and Compare Outputs
J2-Top AMP 15 AMP 7450722 Encoder 2 Inputs and Compare Outputs
J1- Bottom AMP 15 AMP 7450722 Amplifier 1 Outputs and Analog Power Inputs
J2- Bottom AMP 15 AMP 7450722 Amplifier 2 Outputs and Analog Power Inputs
Indicators
LED Color Description
D5 Amber Amplifier 1 Enabled
D6 Amber Amplifier 2 enabled
D10 Green Encoder 1 Power OK
D11 Green Encoder 2 Power OK
D17 Green Analog Power Good
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Overall Wiring Diagram

TB1 Top ‘ ‘ ‘ ‘

gooo

Acc-24E2A

o
gaciy

—————————— FIGRIN =
PlIM -

MIIM “ 3

HOMF ~ 2
— USER -

[ ]

‘ H ‘ ‘ TB1 Bottom ‘

+/- 15V
Supply

GND _-15V+15V.

*Remove E85, E87, and E88
for External Power Supply

:| Amplifier
Float

Shield

- [
L j::—l—/—

<I[[» Float shield
[

A /
j% Servo Motor

Pos Limit

v
Float Shield

Neg Limit ——
Home Flag {

i

This is a general example of a system with sourcing flags and normally open amplifier
enable output from the Acc-24E2A. For opto-isolation an external power supply is
used and E85, E87, and E88 have been removed from the Acc-24E2A.
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Sample Wiring Diagrams

This section has typical wiring diagrams for the TTL level inputs, flags and limits, DAC and PFM
outputs,amplifier enable, and amplifier fault.

TTL Level Inputs and Outputs

S S
B [ I I I
Quadrature Encoders 1

/\
o &fm:rm?f
. ',,\‘smem '.v\_‘ CG:BEL’SS o Shield o
Al O N [ )
R » O Al
R/ "
™ [\Encoder O Rl [ Encoder
ol & \
Y + O v
GIV\:D AW A &7;,\\‘/[, i AN
v U Float Shield OG v Y_I ™ Foat shieid
= OE v joat Shiel
5 —
~—
v ! |
Vo
TTL Hall Effect Sensors J
w |
I5lajei2i3]1
—
. &—anmf
“O——F—rBFolU1—
A O—+—GND—
5 Oct—a
n Oo1T—%
o Il Float Shield O— 9 Float Shield
A X s L] N
GND ———% Y ha O A LW} £y
" ¢ —{ sensor O——ono TV v
v i } o u 1 sensor
7 hield ~ O o w = Sk
O T— “Shield
~—/
Position Compare Outputs
5V
oV /\67 RFOU?
%jgsgl | Output Device 1
Oi A
O— Al
Z R‘:g?ﬂ ] Output Device 1 :Q, i/
1 BEQU2 o g
cl
O BV ——
O-+—oen0—
SEE
o—Ff—w—
TOT—T—
~/
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Position Limits, Home Flag, and User Flag

Acc-24E2A Sourcing Flags Acc-24E2A Sinking Flags

24V Supply

24V Supply

24V 24V

5 FIG RTN 1 5

4 HOMF1 4 HOMF1
3 MI M1 3 MI M1
2 PIIM1 2 PlIM1
1 USER1 1 USER1

DAC Outputs

Sample diagrams shown below utilize a sepdraf®/ power supply for optasolation.
E88 are removed froMCC-24E2A.

Acc-24E2A DAC-Torque/Velocity Mode

+/- 15V
Supply

GND -15V  +15V

+/- 15V
Supply

E85, E87, and

GND -15V_+15V
m&
. = L AA-1BV — "
Amplifier Fo— 1 aastsv — Amplifier
O——ancnn—
AAGND Logic GND i
AA-1RV -15V O———AAGND Logic GND
AA+1RV 415V O—— AA-15v 15V
YWY +15V
AFAINT. — Oi AFALIIT.
AFALN T+ — »707:AFAIII T;:
AF NO— Amplifer Enable O——aF no— Amplifer Enable
AF COM— O | _AF COM—
:;‘:\1‘:7 Float O——AF NC— Float
pacie. — o Shield | O—=——nacia.— Shield
TR — 0T AN O——naciRs — 2™
NAC1A 4 4 0O ACTA &N [
H bl I - H
DAC1IA* \W 1 " (O——DAC1A+ !‘ H ‘\..'
et - - L X
‘Shield N— “Shield
Acc-24E2A DAC - Sinusoidal Commutation Mode
+/- 15V +/-15V
Supply Supply
GND -15V +15V GND -15V_+15V
/\67
L aatey—
Amplifier EO—fAAf:g;Xf Amplifier
AAGND Logic GND O————»raGND Logic GND
AA-1RY 15V O——Aa-15v -15V
AA+15Y +15V O—F—aa+sv +15V
AFALNIT- — —— AFALIIT- —
AFAUI T+ — O———AFAUIT+—
AF NO— Float Amplifer Enable (O——AF NO— Float Amplifer Enable
AF COM — O——]—AF cOM—
NG Shield O —ar Ne— Shield
o o= o AN
NACIR- L) £, O—1}—nacin DA ALY
DACTR+ -} 3 O——DAciR+ +—— LA
DACTA- bt +— O—]—nacia L HEl
DAC1A+ \ Sy Y < O—f—oacias—4—¥ b
. e ° = 0 L
“ Shield g ~—_/ ~shield b
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Stepper Drive, Pulse and Direction Outputs (TTL Level)

Acc-24E2A PFM-Stepper Output

Channell: Jumper E1A, E1B, E1C, E1D
Channel2: Jumper E2A, E2B, E2C, E2D

Bus Voltage

—

Stepper
Amplifier

Step
Motor

o)
T e —
O—+—GND—
O A
of—»
oo w
Sot—s—
O——6ND—
OoaT—m
oot
—

Channell: Jumper E1A, E1B, E1C, E1D
Channel2: Jumper E2A, E2B, E2C, E2D

Bus Voltage

—

Stepper
Amplifier

Step
Motor
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Amplifier Fault Inputs
Sample diagrams shown below utilize a separat/ power supply for optisolation. E85, E87, and E88 are

removed fromACC-24E2A.
Acc-24E2A Sinking Amplifier Fault

+/- 16V
Supply

ND -15V  +15V

Amplifier

Logic GND
-15V

+15V

Amplifer Fault

Acc-24E2A Sourcing Amplifier Fault

+/- 15V
Supply

GND_-15V+15V

Amplifier

Logic GND

-15v

[+15v

Amplifer Fault

[

?

oieteleTelelor

©

)

Tololololol0]

+/- 15V
Supply

GND -15V  +15V

L AA-15V —
L AA+IRV —
L AAGND —
L AAGND

L AA-18V

I — AA+1RV

Amplifier
Logic GND
-15V

L AFAUIT-
| AFALI T+

+— DAC1A+

15V

Amplifer Fault

+/- 15V
Supply

GND -15V_ +15V

L AABY —
- AA+TRY —
L AAGND —
— AAGND

I — AA-15V

— AA+15V

Amplifier
Logic GND
-15V

— AFALI T+
L AF NO—
L AF COM—
L AF NC—
I DACIR-—
I DACIR+ —
L nacia-
— DAC1A+

[

L AFAULT ——— ]

15V

Amplifer Fault
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Amplifier Enable Outputs

Sample diagrams shown below utilize a sep&rat/ power supply for optdsolation. E85,
removed fromACC-24E2A.

Acc-24E2A Normally Open Amplifier Enable

Acc-24E2A Normally Closed Amplifier Enable

+/- 15V
Supply

GND -15V_ +15V.

Amplifier

Logic GND

-15V

+15V

Amplifer Enable

+/- 15V
Supply

GND -15V  +15V

Amplifier
Logic GND
-15V.
+15V

Amplifer Enable

+/- 15V
Supply

GND_-15V_ +15V

)

L AA1RY —
I AA+1RY —
I AAGND —
I AAGND

E87, and E88 are

Amplifier

I a5y

L AA+1RV

Logic GND
-15V

L AFAUIT- —
L AFALN T+ —
I AF NO

+15V

— AF COM
—AF NC—
—DAC1R-—
—DACTR+ —
—DAC1A-
+— DAC1A+

TooTolololo]

¢

¢

+/- 15V
Supply

GND -15V  +15V

y

— AA-15V —
L AA+TBY —
— AAGND —
— AAGND

7

Amplifer Enable

Amplifier

I — AA-18V

Logic GND

I — AA+15V

-15v

L AFAUIT-—
— AFAULT+ —

Tololelelelel

+— DAC1A+

(¢

15V

Amplifer Enable
— AF COM
— AF NC
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SOFTWARE SETUP
Using ACC-24E2A with UMAC Turbo

Servo IC Numbering

The Servo IC+variables inACC-24E2A areaddressd with [7m®-17m99 for servo IC m and channel n
(where m=2 to 9.The number m of the Servo IC on th€C-24E2A board is dependent on the
addressing of the board with DIP switches1$S513, and S34, which place the board as the fttsbugh
eight external devices:

1 First ACC-24E2 with Option 1: Servo IC 2 (channels4)
 SecondACC-24E2 with Option 1 Servo IC 3 (channels-§)

1 Third ACC-24E2 with Option 1: Servo IC 4 (channels-82)
1 FourthACC-24E2 with Option 1 Servo IC 5 (channels 1B5)
1 Fifth ACC-24E2 with Option 1: Servo IC 6 (channels 120)
1 Sixth ACC-24E2 with Option 1 Servo IC 7 (channels 224)
1 SeventhACC-24E2 with Option 1: Servo IC 8 (channels 2B8)
 EighthACC-24E2 with Option 1 Servo IC 9 (channels 232)

The Standard Servo IC on ACC-24E2A occupies Channels2 on the board, using connectors
associated with channels 1 and 2. The Option 1 xCr24E2A occupies Channels8on the board,
using connectors associated with channels 3 and 4.

Example: The Standard Servo IC on the filsCC-24E2 is Servo IC 2 to Turbo PMAC and is
configured by variables 1720017299.

Servo Channel Numbering

Each Servo IC has four channels of servo interface circuitry. The tens digit n -oftieble

configuring the IC represents the channel number on the IC (n = 1 to 4). For example, Channel 1 of the
Standard Servo IC on the firACC-24E2A is configured by variables 1721017219. These channel
specific Fvariables are represented generically as I7mi®nn9, where m represents the Servo IC
number 2-9) and n represents the IC channel numbeb) (1

The Channels 1 4 on the Standard Serl@ of anACC-24E2A correspond to Channels4l

respectively, on thACC-24E2A board itself.

I-variables in the 17000s for which the tens digit is 0 (Channel 0) affect all four channels of the PMAC2
style Servo IC on thACC-24E2A. These multchannel dvariables are represented generically as 17m00
T 17m09.

Multi-Channel I-Variables

Several multichannel dvariables must be set up for proper operation oAGE-24E2A in a Turbo
PMAC system. The most important are:

I7m07: Servo IC m Phase/Servo Cldaikection

This variable should be set to 0 on K&€C-24E2A generating the clocks.

Software Setup 32



Accessory 24E2A

I7m00: Servo IC m MaxPhase/PWM Frequency Control

Typically, this will be set to the same value as the variable that controls the system clocks: 17200 on a
UMAC Turbo PMAQ2. If a different PWM frequency is desired then the following constraint should be
observed in setting this variable:

2* PWMFred kHz)

PhaseFreq
I7m01: Servo IC m Phase Clock Frequency Control
Even though the IC is receiving an external phase clock (sé¥|7ahove), usually it is best to create the
same internal phase clock frequency in the Servo IC. This yields the following constraint:
[7mO0* (17m01+1) =17200% (17201+1) {UMAC Turbo}
Solving for I7m01, we get

={ Integen}

17200 (17201+1)
17m00

If I7mO0O0 is the samas 17200, 17m01 will be the same as 17201.

I7m02: Servo IC m Servo Clock Frequency Control

Even though the IC is receiving an external servo clock (see I7m07, above), usually it is best to create the
same internal servo clock frequency in the ServoT@is means that I7m02 for the IC should be set th

same as 17202 on a UMAC Turbo

I7m03: Servo IC m Hardware Clock Frequency Control

The hardware clock frequencies for the Servo IC should be set according to the devices attached to it.
There is no rason that these frequencies have to be the same between ICs. There is seldom a reason to
change this value from the default.

[7m01=

{UMAC Turbo}

Single-Channel I-Variables

The singlechannel setup-Variables for Channel n of Servo IC m work the same oAG(@-24E2 as they

do on a Turbo PMAC?2 itself. Each Servo IC has four channels n, numbered 1 to 4. For the first
(standard) Servo IC on teCC-24E2, the channel numbers % on the Servo IC are the same as the
channel numbersil4 on the board. The most important vhlés are:

I7mn0: Servo IC m Channel n Encoder Decode Control

Typically, I7mn0 is set to 3 or 7 for x4 quadrature decode, depending on which way is up. If the channel
is used for opetoop stepper drive, I7mn0 is set to 8 to accept internal faudelirection, or to 0 to

accept external pulsenddirection (e.g. fom anACC-8S). It is set to 12 if the channel is used for

MLDT feedback.

I7mn2: Servo IC m Channel n Capture Control

I7mn2 determines whether the encoder index channel, an input flag, or both, are used for the capture of
the encoder position.

I7mn3: Sevo IC m Channel n Capture Flag Select

I7mn3 determines which input flag is used for encoder capture, if one is used.

I7mn6: Servo IC m Channel n Output Mode Select

I7mn6 determines whether the A and B outputs are DAC or PWM, and whether the C ot is
(pulseanddirection) or PWM. Typically, it is set to 0, forghase PWM, or to 3 for DACs and PFM.
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Encoder Conversion Table I-Variables

To use feedback or master position data fromM@R-24E2A, add entries to the encoder conversion table
(ECT) usng Il-variables 18000 18191 to address and process this data. The default conversion table in
the Turbo PMAC does not contain these entries; it only contains entries for the eight channels on board
the Turbo PMACThe ECT entries foACC-24E2 incrementancoder channels are shown in the

following table:

ServoIC#| Chan.1 | Chan.2 | Chan.3 | Chan. 4 Notes

2 $m78200 | $m78208 | $m78210 | $m78218 | First ACC-24E2x Channel n Encoder Set
$m78300 | $m78308 | $m78310 | $m78318 | SecondACC-24E2x Channel n Encoder S¢
$m79200 | $m79208 | $m79210 | $m79218 | Third ACC-24E2x Channel n Encoder Set
$m79300 | $m79308 | $m79310 | $m79318 | FourthACC-24E2x Channel n Encoder Se|
$m7A200 | $m7A208 | Sm7A210 | $m7A218 | Fifth ACC-24E2x Channel n Encoder Set
$m7A300 | $m7A308 | Sm7A310 | $m7A318 | Sixth ACC-24E2x Channel n Encoder Set
$m7B200 | $m7B208 | $m7B210 | $m7B218 | SeventhACC-24E2x Channel n Encoder S

9 $m7B300 | $m7B308 | $m7B310 | $m7B318 | EighthACC-24E2x Channel n Encoder Se
The first hexadecimal digit in the entry, represented by m in the,t& a 0 for the most common 1/T tirmased
extension of digital incremental encoders; it is an 8 for the paddtal extension of analog incremental encod
it is a C for no extension of an incremental encoder.

(N[0S~ |w

Motor Addressing I-Variables

For a Turbo PMAC motor to use the servo interface circuitry oAtb€-24E2, several of the addressing
I-variables for the motor must contain the addresses of registersAC@4E2, or the addresses of
encoder conversion table registers containing plateessed from th&CC-24E2. These-Variables can
include:

Ixx02: Motor xx Command Output Address

Ixx02 tells Turbo PMAC where to write its command outputs for Motor xAAE€C-24E2 is to create the
command signals, Ixx02 must contain the addresiseofegister.

The following table shows the address of the A output register for each channel ACSHEAE2.

These addresses can be used for single analog outputs, double analog outputs, or direct PWM outputs.

Servo IC#| Chan.1 | Chan.2 | Chan. 3 | Chan.4 Notes

2 $078202 | $07820A | $078212 | $07821A | First ACC-24E2x Channel n DAC/PWMnA

3 $078302 | $07830A | $078312 | $07831A | SecondACC-24E2x Channel n
DAC/PWMnA

4 $079202 | $07920A | $079212 | $07921A | Third ACC-24E2x Channel n DAC/PWMnA

5 $079302 | $07930A | $079312 | $07931A | FourthACC-24E2x Channel n DAC/PWMnA

6 $07A202 | $07A20A | $07A212 | $07A21A | Fifth ACC-24E2x Channel n DAC/PWMnA

7 $07A302 | $07A30A | $07A312 | $07A31A | Sixth ACC-24E2x Channel n DAC/PWMnA

8 $07B202 | $07B20A | $07B212 | $07B21A | SeventhACC-24E2x Channel n
DAC/PWMnA

9 $07B302 | $07B30A | $07B312 | $07B31A | EighthACC-24E2x Channel n DAC/PWMnA

If the C output register for a givexCC-24E2 and channel is used (primarily for pulse and direction
output), simply add 2 to the address shown in the above table. For example, on AG@HEE?2,
output register 1C is at address $078204.

Ixx03: Motor xx PositioA_oop Feedback Address

Ixx04: Motor xx Velocity-Loop Feedback Address
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Ixx05: Motor xx Master Position Address

Usually, the 1xx03, Ixx04, and Ixx05 variables contain the address of a processed position value in the
encoder conversion table, even when the raw data comes fréxsG@24E2A. The first line of the
encoder conversion table is at address $003501; the last line is at address $0035CO.

Ixx10: Motor xx PoweiOn Position Address

Ixx10 tells the Turbo PMAC where to read absolute pesveposition, if any. Typically, the ontymes
Ixx10 will contain the address of &CC-24E2A register is if the position is obtained from an A/D
converter on alCC-28B connected through tHeCC-24E2A, or if it is obtained from an MLDT (e.qg.
Temposonic8') sensor excited directly from @&CC-24E2A.

The following table shows the possible values of Ixx10 for MLDT timer registers:

Ixx10 for ACC-24E2 MLDT Timer Registers (Ixx95=$170000)

ServoIC# | Chan.1 | Chan.2 | Chan.3 | Chan. 4 Notes
2 $078200 $078208 $078210 | $078218 | FirstACC-24E2x Channel ifimer
3 $078300 | $078308 | $078310 | $078318 | SecondACC-24E2x Channel n Timer
4 $079200 $079208 $079210 | $079218 | Third ACC-24E2x Channel n Timer
5 $079300 $079308 $079310 | $079318 | FourthACC-24E2x Channel n Timer
6 $07A200 | $07A208 $07A210 | $07A218 | Fifth ACC-24E2x Channel n Timer
7 $07A300 | $07A308 $07A310 | $07A318 | Sixth ACC-24E2x Channel n Timer
8 $07B200 | $07B208 $07B210 | $07B218 | SeventhACC-24E2x Channel n Timer
9 $07B300 | $07B308 $07B310 | $07B318 | EighthACC-24E2x Channel n Timer

Ixx24: Motor xx Flag Mode

Ixx24 defines how to read and use the flags for Motor xx that are in the register specified by Ixx25. Ixx24
is a set of independent control bits. There are two bits that must be set correctly to use a flag set on an
ACC-24E2.

Bit O of Ixx24 must be sebtl to tell the Turbo PMAC that this flag set is in a Type 1 PMAGR

Servo IC. Bit 18 of Ixx24 must be set to 0 to tell the Turbo PMAC that this flag set is not transmitted
over a MACRO ring. Other bits of Ixx24 may be set as desired for a partigudacation.

See Turbo PMAC Software Reference Manual for description of
= IXx24.

Note
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Ixx25: Motor xx Flag Address

Ixx25 tells Turbo PMAC where to access its flag data for Motor xACIE-24E2 is interfaced to the
flags, Ixx25 must contain the address of the flag registeCi@-24E2. The following table shows the
address of the flag register for each channel of A&D-24E2.

Servo IC#| Chan.1 | Chan. 2 Chan.3 | Chan. 4 Notes

2 $078200 | $078208 | $078210 | $078218 | First ACC-24E2x Channel n Flag Set

3 $078300 | $078308 | $078310 | $078318 | SecondACC-24E2x Channel n Flag Set
4 $079200 | $079208 | $079210 | $079218 | Third ACC-24E2x Channel n Flag Set

5 $079300 | $079308 | $079310 | $079318 | FourthACC-24E2xChannel n Flag Set
6 $07A200 | $07A208 | $07A210 | $07A218 | Fifth ACC-24E2x Channel n Flag Set

7 $07A300 | $07A308 | $07A310 | $07A318 | Sixth ACC-24E2x Channel n Flag Set

8 $07B200 | $07B208 | $07B210 | $07B218 | SeventhACC-24E2x Channel n Flag Set
9 $07B300 | $07B308 | $07B310 | $07B318 | EighthACC-24E2x Channel n Flag Set
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TURBO UMAC Example Setups

The following section shows how to quickly setup the key variables for a DAC output system and for a
combination torque mode (DAC) and stepper motor (PFM) system.

For these examples, the factory defaults for the other variables will allow the command of DAC outputs
andPFM outputs with a low true Amplifier Fault afidLimits plugged in. If this is not the case then

Ixx24 will have to be modified. The PID gains valko have to be modified for optimum closed loop
control.

Example A: Setup the first 4 motors as DAC outputs on #&IC-24E2A in UMAC Turbo:

1100,4,100=1 ; Motor 1 - 4 enabled

1102=$78202 ; Command output to CH1A address ( PMAC default) for DAC
1202= $7820A ; Command output to CH2 A address ( PMACdefault) for DAC
1302=$78212 ; Command output to CH3 A address ( PMACdefault) for DAC
1402=$7821A ; Command output to CH4 A address ( PMACdefault) for DAC
17216,4,10=1 ;Servo IC2 CHn 1 - 4 output mode select

1124,4,100=$ 800001 ; Low True Amplifier Fault and enable hard limits

18000=$78200 ; Encoder Convertion Table entries for 1/T extension (PMAC Default)

18001=$78208

18002=$78210

18003=$78218

1103,2,1=$3501 ; Pos/Vel feedback pointing to first 4 E CT entries (PMAC Default)
1203,2,1=$3502

1303,2,1=$3503

1403,2,1=$3504

After this initial setup, we can use tuning software to perform open loop test. The result of open loop test
should look like this:

Acceptable OpenLoop Result, Correct Encoder Decodé€l7mn0)

File CurrentLoop | Position Logp  Trajectory Tools Window  Help
DAC Calibration
st

Regular PID

Filters
Gantry PID

& PmacTuningPro2 Open Loop Test Result: Motor #1
‘Halk-- | DREER «¢F| L B>
Motor #1 Open Loop Test Plot Result : Executed at 2:03:56 PM 1/20/2010

EEIX

Jsa000 12600000

10500000
123000

8400000
82000

£3000.00
#1000

4200000
— om0

ElOpen Loop Test [x] 200010 §
1000

asysp) Ao

82000

Commanded Voltageqbit)

2100000
123000
-42000.00

-164000

-53000.00

0 an &0 120 180 200 240 280 3 360 a0

C—
E—

el
‘segment of the current command, and & decreasing velocty curve
during the negative segment af the currert command
YOUR ENCODER IS DECODING CORRECTLY!

— Cammanded Voltage — velocty

After a successful open loop test, PID tuning should be performed by the user.
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Example B: Setup the firstt motors as Step and Directiontputs on firsACC-24E2A in UMAC Turbo
(Stepper Motor):

1100,4,100=1 ; Motor 1 - 4 enabled

1102=$78204 ; Command output to CH1C address for PFM
1202=$7820C ; Command output to CH1C address for PFM
1302=$78214 ; Command output to CH1C address for PFM
1402=$7821C ; Command output to CH1C address for PFM
17216,4,10=1 ;Servo IC2 CHn 1 - 4 output mode select
1124,4,100=$800001 ; Low True Amplifier Fault and enable hard limits
18000=$78200 ; Encoder Convertion Table entries for 1/T extension

18001=$78208

18002=$78210

18003=$78218

1103,2,1=$3501 ; Position and Velocity feedback pointing to first 4 EC T entries
1203,2,1=$3502

1303,2,1=$3503

1403,2,1=$3504

Software Setup 38




Accessory 24E2A

Using ACC-24E2A with ULTRALITE/MACRO STATION

Clocks and Strobe Word

All MACRO Communication variables on the Master such as
16840/16890/16940/16990, 16841/16891/16941/16991,
178,170~177,180,181,182 and on the station such as MI996,MI!
are assumed to be set correctly before configuki@G-24E2A.
For more information ondw to set these variables look the

Note User Manual for your Master (UltraLite/UMAC withCC-5E)
and MACRO 16 CPU.

There are several choices when it comes to the software setup for the MACRO Station. At the MACRO
Station the ring frequency must be set uhwiSn,MI992. TheACC-24E2A will have its MaxPhase

Clock Frequency variables (MSn,MI900 and MSn,MI906) set to the same value as MSn,MI992 to ensure
synchronous data exchange. The Delta Tau Setup software for either the standard PMAC2 Ultralite or
TurboPMAC?2 Ultralite will set up all of these important Miariables at the MACRO Station.

The ACC-24E2A uses an 1Bit DAC and the DAC Strobe word (MSn,MI905 and MSn,MI909) must be
setup for 18&vits to ensure proper operation of the DACSs.

MS{anynode},MI992- Ring Frequency Control

MS{anynode},MI900- Channels # Frequency Control

MS{anynode},MI905- DAC 1-4 Strobe Word

MS{anynode},MI906- Channels 8 Frequency Control

MS{anynode},MI1909- DAC 5-8 Strobe Word

‘ The released MACRO Station firmwarersion 1.14 will set the
(5= DAC strobe variables automatically. In pedease versions of the
Note 1.14 firmware, the DAC strobe word must be set manually to

$7FFFCO for proper 1Bit DAC operation.

Node-Specific Gate Array MI-Variables

Ml -variables MI910 through MI919 on the MACRO station control the hardware setup of the hardware
interface channel on the station associated with a MACRO node. The matching of hardware interface
channels to MACRO nodes is determined by the setting @\Wig rotary switch on the CPU/Interface
Board of the MACRO station.

These variables are accessed using the MS station auxiliary read and write commands. The number
immediately after the MS specifies the node number, and therefore the channel numbdrtmtgie

node by the SW1 setting.
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Encoder/Timer n Decode Control (MSn,MI1910)

MI910 controls how the input signal for the encoder mapped to the specified node is decoded into counts.
As such, this defines the sign and magnitude of a countfollbeing settings may be used to decode an
input signal:
; Pulse and direction CW
x1 quadrature decode CW
X2 quadrature decode CW
x4 quadrature decode CW
Pulse and direction CCW
x1 quadrature decode CCW
X2 quadrature decode CCW
x4 quadrature decode CCW
Internal pulse and direction
Not used
10: Not used
11: Not used
12: MLDT pulse timer control
(internal pulse resets timer; external pulse latches timer)
13: Not used
14: Not used
15: Not used

In any of the quadrate decode modes, PMAC is expecting two input waveforms on CHAn and CHBn,
each with approximately 50% duty cycle, and approximatelyoquaeter of a cycle out of phase with

each other. Timesne (x1) decode provides one count per cycle; x2 provides twdsper cycle; and

x4 provides four counts per cycle. Select x4 decode to get maximum resolution.

The clockwise (CW) and counter clockwise (CCW) options simply control which direction counts up. If
it is the wrong direction sense, simply change to thercoption (e.g., from 7 to 3 or vice versa).

NI RWNEREO

If the direction sense of an encoder with a properly working st
is changed without also changing the direction sense of the
output, destabilizing positive feedback to the servo and a
dangerousunaway condition will result.

WARNING

In the pulseanddirection decode modes, PMAC is expecting the pulse train on CHAn and the direction
(sign) signal on CHBnN. If the signal is unidirectional, the CHBn line can be allowed to pull up to a high
state, or it an be hardwired to a high or low state.

If MI910 is set to 8, the decoder inputs the pulse and direction signal generated by Channel n's pulse
frequency modulator (PFM) output circuitry. This permits the Compact MACRO Station to create a
phantom closed mp when driving an opeloop stepper system. No jumpers or cables are needed to do
this; the connection is entirely within the ASIChe counter polarity matches the PFM output polarity
automatically.

If MI910 is set to 12, the timer circuitry is set igpread magnetostrictive linear displacement transducers
(MLDTSs) such as Temposoni@. In this mode, the timer is cleared when the PFM circuitry sends out
the excitation pulse to the sensor on PULSEN, and it is latched into the mm@oped register wiethe
excitation pulse is received on CHAnN.
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Flag Capture Control (MSn,MI91#1913)

The flag capture registers must also be set up at the MACRO Station for proper homing, encoder
capturing, and setting compare outputs.

MI911 determines which encoder inghe position compare circuitry for the machine interface channel
mapped to the specified node uses.

MSn,MI1911=0 Use channel n encoder counter for position compare function
MSn,MI1911=1 Use first encoder counter on IC (encoder 1 for channels 1 to 4; erictuter
channels 5 to 8) for position compare function
When MI 911 is set to O, the channel 6s position co

counter, and the position compare signal appears only on the EQUn output.

When MI91lissettol, he channel 6s position compare register
ASIC (Encoder 1 for channels4l, Encoder 5 for channels& or Encoder 9 for channelsl®) and the

position compare signal appears both on EQUn and combined into thed#Qu for the first channel

on the IC (EQU1 or EQUS5); executed as a logical OR.

MI911 for the first channel on an ASIC performs no effective function, so is always 1. It cannot be set to
0.

MI912 determines which signal or combination of signals, anidhvbolarity, triggers a position capture

of the counter for the encoder mapped to the specified node. If a flag input (home, limit, or user) is used,
MI913 for the node determines which flag. Proper setup of this variable is essential for a sucoessful h
search, WhICh depends on the poskbapture function. The following settings may be used:

Capture under software control (armed)

Capture on Index (CHCn) high

Capture on Flag high

Capture on (Index high AND Flag high)

Capture undesoftware control (latched)

Capture on Index (CHCn) low

Capture on Flag high

Capture on (Index low AND Flag high)

Capture under software control (armed)

Capture on Index (CHCn) high

10: Capture on Flag low

11: Capture on (Index higAND Flag low)

12: Capture under software control (latched)

13: Capture on Index (CHCn) low

14: Capture on Flag low

15: Capture on (Index low AND Flag low)

The trigger is armed when the position capture register is read. After this, as soon as the Btatdh
sees that the specified input lines are in the specified states, the trigger wilh otdarlevettrigger, not
edgetriggered.
MI913 parameter determines which of the Flag inputs will be used for position capture (if one is used, see
MI912):

0: HMFLn (Home Flag n)

1: PLIMn (Positive End Limit Flag n)

2: MLIMn (Negative End Limit Flag n)

3: USERnN (User Flag n)
Typically, this parameter is set to 0 or 3, because in actual use the LIMn flags create other effects that
usually interfere with wat is trying to be accomplished by the position capture. To capture on the LIMn
flags, disable their normal functions with Ix25, or use a channel n where none of the flags is used for the
normal axis functions.

CONDNRWNE O,
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Output Mode Select (MSn,MI1916)

The PMAC2Style outputs allow the PMAC to control up to three individual output channels based on the
mode. These outputs are described as output A, output B, and output C.

MSn, MI916 | Output Description Typical Use
0 A, B, and C are PWM Direct PWM Mode Only
1 A and B are DACC is PWM °10V Outputs for torqueyelocity and sinus
inputamplifiers
2 A and B are PWMC is PFM Stepper Systems
3 A and B are DACC is PFM ° 10V Outputs with MLDT Feedback
DAC Output Mode Example for ACC-24E2A at MACRO Station
MSO0,MI916=3 ;DAC output for Channel 1
MS1,MI916=3 ;DAC output for Channel 2
MS4,MI916=3 ;DAC output for Channel 3
MS5,MI1916=3 ;DAC output for Channel 4
MS8,MI916=3 ;DAC output for Channel 5
MS9,MI916=3 ;DAC output for Channel 6
MS12,MI916=3 ;DAC output for Channel 7
MS13,MI916=3 ;DAC output for Channel 8

MACRO Station Encoder Conversion Table (MSn,MI12051)

At powerup, the MACRO Station will set up all of the key memory locations aniYafiables
automatically based on the SW1 connector and firmwatleedf/ACRO Station. The key variables set
up at powetup are the encoder conversion table, servo output registers, and flag input r&yisters.
default all encoder conversion table entries are set for 1/T of incremental encoder as:

MSO0,MI1120=$00 8000 ;outp ut at X:$0010 at MACRO Station (encoder 1)
MSO0,MI1121=$00 8008 ;output at X:$0011 at MACRO Station (encoder 2)
MSO0,MI1122=$008010 ;output at X:$0012 at MACRO Station (encoder 3)
MSO0,MI1123=$008018 ;output at X:$0013 at MACRO Station (encoder 4)
MS0,MI120=$0080 40 ;output at X:$0014 at MACRO Station (encoder 5)
MSO0,MI1121=$008048 ;output at X:$0015 at MACRO Station (encoder 6)
MSO0,MI1122=$008050 ;output at X:$0016 at MACRO Station (encoder 7)
MS0,MI123=$008058 ;output at X:$0017 at MACRO Station (encoder 8)
MS1,MI120=$009000 ;output at X:$0090 at MACRO Station (encoder 1)
MS1,MI121=$009008 ;output at X:$0091 at MACRO Station (encoder 2)
MS1,M1122=$009010 ;output at X:$0092 at MACRO Station (encoder 3)
MS1,M1123=$009018 ;output at X:$0093 at MACRO Station (enc oder 4)
MS1,MI120=$009040 ;output at X:$0094 at MACRO Station (encoder 5)
MS1,MI121=$009048 ;output at X:$0095 at MACRO Station (encoder 6)
MS1,MI122=$009050 ;output at X:$0096 at MACRO Station (encoder 7)
MS1,M1123=$009058 ;output at X:$0097 at MACRO Station (encoder 8)
For more information on how to setup encoder conversion te
B look at MACRO 16 User Manual.

Note
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Using ACC-24E2A with Power PMAC

Much of the hardware on tHeCC-24E2A is software configurable to provide the maximum flexibility.

This section explains in detail the software setup for the Power PMAC CPU that is required to use the
ACC-24E2A in different modes of operation.

When the Power PMAC is 1iaitialized usingthe $$$*** command withACC-24E2A in the rack, the

most commonly used settings of the setup elements will be made automatically. Further, the hardware

setup window in the Power PMAC IDE program will walk you through the setup of many of these

elements. Sfor many users, this manual section will be primarily for reference. However, other users

will want to know how to set up the board fAmanual

DSPGATEL Servo IC Data Structure Elements

The Power PMAC CPU communicates with th@C-24E2A by accessing mempemapped registers in

the ADSPGATE10 Servo | C that was designed by Del't
controller software and system hardware. Settings of the control registers in this IC determine the

software configuration of th@CC-24E2A for a particular application.

The Power PMACGatelhs daefai seduatiire to organize the
ASIC. In the Script environmeiiteither buffered program statements o#lioe command$ a user can

utilize thisGatelijdat a structure dir eAcd24EQAf] datarstrugtsre INCt s fial i a
programs, the user must utilize Batelfijd at a st r uct ur e #define exc t d wh s tail tt thtoiua
may be employed to get it. This manual will use@agel[i] name for maximum generality.

Elements of the data structure that affect all servo channels are of the form:

Gatel[i].{element name}

The ASIC inadekasnuanbeal id range of 4 to 19 in the |
of the addressing IP switches on SW1 of the 3fdrmat base board. No two boards with the

DSPGATE1L IC ACC-24E2,ACC-24E2A,ACC-24E2S ACC-51E) on a single backplane may have the

same DIP switch setting; otherwise an addressing conflict will be created (Look at Hateware

Switch Configuration).

Elements of the data structure that affect only a single servo channel are of the form:

Gatel[i].Chan[j].{element name}

The channel jd nldesx aurnbrege Aiof 0 to 3, correspondi ng
respectivey, for the accessoryl.he index number for a channel is one less thaedah@sponding

hardware channel number.

Channel index numbers 0 and 1 correspond to hardware channels 1 and 2, which are darthat3U

base board, on the left side of-alannelassembly. Channel index numbers 2 and 3 correspond to

hardware channels 3 and 4, which are on théd3idat piggyback board, on the right side ofehénnel

assembly.
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Software Setup for Clock Signals
The clock frequencies of &CC-24E2A are set by $twvare data structure elements. Some of these clock
frequencies can be used to control the entire Power PMAC system.

Phase and Servo Clock Direction

In a Power PMAC UMAC system, only one machine interface IC is the source of phase and servo clock
signals br the entire system. This IC generates its own phase and servo clock signals and outputs them to
the rest of the system over the UBUS backplane. The Power PMAC CPU uses these signals as interrupts
to drive its phaseommutation and serMoop algorithmsrespectively. Other machine interface ICs use
these clock signals to drive their own input and output functions.

On the reinitialization of a Power PMAC UMAC system, the CPU will automatically set up the lewest
numbered DSPGATEL1 IC found as the sourciefsystem clock signals. It does this by setting
Gatel[i].PhaseServoDirfor this IC to 0. It set&atel[i].PhaseServoDirfor all of the other ICs it finds

to 3, so they will input their phase and servo clock signals. (However, if any boards with DSPGATE2
DSPGATES3 ICs are found, one of those boards will be used as the source of system clock signals and
Gatel[i].PhaseServoDirfor all of the boards with the DSPGATEL IC will be set to 3 to input the clock
signals.

Phase Clock Frequency

The frequency of phasclock generated internally by the IC onf@C-24E2A is determined by the

settings ofGatelfi].PwmPeriod andGatel[i].PhaseClockDiv If this IC is the source of the phase clock

for the system, this frequency will control the entire UMAC system, hardavatesoftware.
Gatelfi].PwmPeriodc ont r ol s the internal AMaxPhased cl ock f
isnotused)onthaCC-2 4 E2 A6s ADSPGATE10 Servo | C. The intern
clocks on the IC are derived from the MaxPhalsek. It controls these frequencies by setting the limits

of the PWM updown counter, which increments and decrements at the PWMCLK frequency of

117,964.8 kHz (117.9648 MHz).

To setGatel[i].PwmPeriodf or a desired fmaxi mum lquinggfereutacanl oc k f r
be used:

117,9648(kH2)

Gatd[i].PwmPeriod= -
2* MaxPhaseFeq kH2)

or:
117,9648(kH2)

2* (Gate[i].PwmPeriod+ 3)

Gatel[i].PwmPeriod constitutes bits 8 23 of the fullword elemenGatel[i].PwmCtrl (bits 161 31 of

the 32bit element in C).

Gatel][i].PhaseClockDivcontrols how many times thHehase clock frequency is divided down from the
Amaxi mum phased clock. The Phase clock frequency
divided by Gatel[i].PhaseClockDiw1). Gatel[i].PhaseClockDivhas a range of 0 to 15, so the

frequency divisiorcan be by a factor of 1 to 16. The equationGatelfi].PhaseClockDivis

Gatel[i].PhaseClodaiv = 1&XPhaseredkHz)
PhaseFretkH2)

MaxPhaseFRrq kH2) =

or:
MaxPhaseFeq kH2)
(Gatd[i].PhaseClodRiv +1)

Gatelli].PhaseClockDivconstitutes bits 16 19 of the fullword elementGatel[i].ClockCtrl (bits 241
27 of the 32bit element in C).

PhaseFretkH2) =
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Servo Clock Frequency

Gatel[i].ServaClockDiv sets the internally generated servo clock frequency for the IC by specifying how
many times the frequency is divided down from the phase clock frequency. It has afr@rtg 15,
specifying a division factor of 1 to 16, respectively. The equatioG&el[i].ServaClockDiv is:

Gatd[i]. ServoClodRiv = - "aseFrekHs) -,
ServoFretkH2)

or:
PhaseFretkH2)

(Gatd[i].ServoClodRiv +1)

The default value is 3, specifying &ithes division. With the default phastock frequencyf 9.035

kHz, this yields a servolock frequency of 2.259 kHz.

For ICs receiving an external servo clock signal, the setting of this element does not really matter, but
users are encouraged to set it to the same value as on the IC that is genersysigrthelock signals.
Gatel|[i].ServaClockDiv constitutes bits 2D 23 of the fullword elemenGatel|[i].ClockCtrl (bits 28i

31 of the 32bit element in C).

The global setup eleme8ys.ServoPeriodin milliseconds) must be set to the inverse of the system
servaclock frequency expressed in kilohertz. This parameter tells the trajectory interpolation algorithms
how far to advance the commanded motion equations each servo cycle. It can be calculated as:

SysServoPerio = (2* PwmPeriodt+ 3)(PhaseClodiv +1)(ServoClodRiv +1)
1179648

ServoFretkHz) =

Hardware Clock Frequencies

EachDSPGATEL IC has four internal clock signals that control its own hardware features. These clock
signals are not shared between ICs, and do not need to be the same on different ICs. These clock signals
are:

ADC_CLK 7 Bit clock for amplifier A/D converters

DAC_CLK 7 Bit clock for D/A converters

PFM_CLK 71 Clock for PFM pulsegeneration circuits

SCLK T Sampling clock for encoder and discratput circuits

= =4 =4 =9

Each of these clock signalshassh 83t contr ol t matfrcam Q atke 4, vapaeci fii
frequency division factor of "1 to 256) from the source clock frequency of 39.32 MHz. These fbitr 3

controls are combined in the-b elemeniGatel[i].HardwareClockCtrl . There is seldom reason to

change this parameter from the default.

Gatel[i].Hardwar eClockCtrl constitutes bits 0 11 of the fultword elemenGatel[i].ClockCtrl (bits 8

T 19 of the 32bit element in C).
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Software Setup for Position Feedback

The ACC-24E2A is typically used to provide interface for quadrature encoders, possiblyigiitth

Hall-style commutation position sensors as well. It can also be used for MLDT feedback. The setup for
each type of feedback is described in this section.

Quadrature Encoders

The most commonly used feedback type is the digital quadrature encoel&@owbkr PMAC withrACC-
24E2A has many features to provide powerful and flexible, butteasse, functionality with these
encoders.

IC Hardware Setup

Gatel[i].Chan[j].EncCtrl determines how the IC will decode the quadrature (or similar) signal

connected to the A and B inputs of the encoder connector. Most commonly, a setting of 3 or 7 is used to
speci fyd4a@ ifitcdumesounts per encodekwl sae)odedodant a
cl ockwi sed direction sense. However, ot her settin
When used for servimop feedback, the direction sense of the feedback must match the direction sense of

the servaoop output, or a dangerous runaway condition may regwn the loop is closed. That is, a

positive servedoop output must cause the position feedback to increment in the positive direction.

Changing the direction sense of the decode for the feedback encoder of a motor that is operating properly

will result in unstable positive feedback and a dangerous runaway condition in the absence of other

changes.

Use for Commutation Feedback

If quadrature encoder feedback is used for commutation position Muagte] x].pPhaseEncshould be

set toGatel[i].Chan[j].PhaseCat.a to use the count value latched on the phase clock interrupt. This 24
bit value is mapped into the high-Bés of the 32bit Power PMAC data bus, so one quadrature count is
equal to 256 LSBs of the 33t value read by the processor. The user mustize how many LSBs of

this 32bit register there are per commutation cycle in order to set the commutation scale factor

Motor[ x].PhasePosSfwhich multiplies the value in the source register to obtain the commutation angle.
If there were 2000 quadratuteunts per commutation cycle, there would be 512,000 LSBs pers?ai48
commutation cycle. In this caddptor| x].PhasePosSfvould be set to 2048 divided by 512,000. (It is

best to enter this value as an expression and let Power PMAC calculate thepdecisien floating

point value itself).

Use for Servo Feedback or Master

To process the quadrature count value latched by the IC on the servo clock interrupt for normal servo use,

wi t h n 1-based fractiomat®unt extension (the default and most camrformat) for servéoop

use (feedback or master), a AType 30 software 1/ T
Conversion Table (ECT). The | DE&s setup menu for
specifying the method, the IC ied number, and channel index number. The result will be a value scaled

in counts, with 9 bits of fractionalount extension (for a resolution of 1/512 of a count).

To set up the entry manually, make settings of the following type:

EncTable[n].Type =3 /I Software 1/T extension
EncTable[n].pEnc = Gatel[i].Chanl[j].ServoCapt.a /I Whole count value latched by servo
EncTable[n].pEncl = Gatel[i].Chan[j]. TimeBetweenCts.a // Timer register
EncTable[n].ScaleFactor= 1/512 /I Scale to whole counts

To proces the count value latched by the IC without any fractienalu nt ext ensi onn, a ATy
register read entry should be specified in the EC
method is most commonly used when feeding back a-jantbdirection signal for a simulated loop, as

for traditional stepper drives.) This is a-Bid register in the high 24 bits of the-Bi data bus. To set up

this entry manually, make settings of the following type:
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EncTable[n].Type=1 /I Singleregider read

EncTable[n].pEnc = Gatel[i].Chan[j].Phas&Capt.a // Whole count value latched by phase
EncTable[n].index2=8 [/ Shift right 8 to el i min:
EncTable[n].index1=8 /I Shift left 8 to get MSB in high bit

EncTable[n].MaxDelta =0 /I No derivative limiting

EncTable[n].ScaleFactor= 1/256 /I Scale to whole counts

In either case, to use the result of the conversion table entry for outer (position) loop motor feedback, set
Motor[ x].pEnc to EncTable[n].a. To use the result for innerleeity loop motor feedback, set

Motor[ x].pEnc2to EncTablenJa. To use the result as a master pos
following function, seMotor[ x].pMasterEnc to EncTable[n].a. To use the result for a tiriase master

frequency, se€Coord[x].pDesTimeBasdo EncTable[n].DeltaPos.a

If the servo loop for the motor is closed in the phase interrupt, a feature enabled by setting

Motor[ x].PhaseCtrl bit 3 (value 8) to 1, then the encoder conversion talideor|[ X].pEnc, and

Motor[ X].pEnc2 are not used. Instead, Power PMAC directly reads the register whose address is

contained irMotor[ x].pPhaseEncfor both inner (velocity) and outer (position) loop servo feedback

(regardless of whether Power PMAC is doing phase commutation for the matuj.or

To use the channel 6s e nMowmrfixepPhaseEnestiduld elsettbor t hi s pu
Gatel][i].Chanlj].PhaseCapt.a Power PMAC reads the full 33t register, with the wholeount value

being in the high 24 bits of this register. (No fractiec@unt estimation is possible in this mode.)

Therefore, each count of the encoder is equivalent to 2568 $Bs of this register. Unlike in the

conversion table, there is no capability to shift this data around to get the result in units of counts.

Use Dr Trigger Position

To use the | C -captnnree d sp dhairtdiwam eval ue as the fAtri
moves such as homirggarch movesviotor[ x].pCaptPosmust be set to

Gatel[i].Chan[j].HomeCapt.a the address of the register thathets the present encoder position
immediately on the selected input trigger condition. This latcheshdt 24lue in whole counts (no
fractionatcount information) into a register in the high 24 bits on théiB8ata bus.

This data must then be procesdse match the scaling and offset of the servo feedback position. If 1/T
extension is used for servo feedbddator[ x].CaptPosRightShift should be set to 8 to shift out the low

8 bits of fgar bhitgad otthe hitdegistar Motor| X]. GaptPa3L2ftShift should be

set to 9 to match the 9 bits of fractiomalunt resolution of the 1/T extension used for servo feedback.

Motor[ x].CaptPosRoundshould be set to 1 to enable the fwlfint offset of the captured position that

will match the haHcount offset performed on extended servo feedback.

These settings are made automatically when the Power PMA@nisiabzed by the$$$*** command

with anACC-24E2A present. They are also made (with the address basédotan X].pEncStatug

whenMotor[ x].EncType is assigned a value of 2 (1/T extension in a PMAG2 IC)in the Script

environment.

If only the wholecount value is used for servo feedbadiotor[ x].CaptPosRightShift should be set to 8

to shift out the | ow 82bhreddsfthe 2bitfegister bage datao fro
Motor[ x].CaptPosLeftShift should be set to 8 to match the resolution of the wbolst data used for

servo feedbackMotor[ x].CaptPosRoundshould be set to O to disable hedfunt offset of the captured

position, becase the servo position does not have this offset either. These settings are made automatically
whenMotor[ x].EncType is assigned a value &f(whole-count feedbacPMAC2-style IC)in the Script
environment.
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Encoder Loss Detection

If differential encoderriputs are used, it is possible forth€C-2 4 E2 A har dwar e t o detec
| osso, as when a cable becomes disconnected. The
for the first channel on a board, RP24 for the second channel) must beddvens its factory default

configuration so that pin 1 of the pack (marked with a dot) is at the opposite end from pin 1 of the socket
(indicated on the board). In this configuration, all encoder lines are pulled up to 5V if not driven from the
encoder; &onnected and working differential encoder always holds one signal high and its complement

low.

The status bit detecting Aencoder | osso for the <c
ASIC itself. There are no pefined data struate elements for these status bits, so the user should

assign Mvariables to them if he wishes to monitor them. FoA@C-2 4 E2 A i n the Afirsto

location (IC index = 4), the followingM ar i abl e definitions (usiudg | DE A
be used:

ptr IC4Chan0OEncLoss - > u.i0:$D00040.13.1 /I 1st channel loss bit

ptr IC4ChanlEncLoss - > u.i0:$D00044.13.1 /I 2nd channel loss bit

ptr IC4Chan2EncLoss - > u.i0:$D00048.13.1 /I 3rd channel loss bit

ptr IC4AChan3EncLoss - > Uu.i0:$3D0004C.13.1 /I 4th channel loss bit

The bit has a valwue of 1 if the encoder i s presen

ID chips forACC-24E2A boards in other address settings are given in a table in the sediegister

Element Addresseselow.

There is no automatic use of the encoder loss bit. Most users who wish to detect this condition will
monitor the bit(s) in a PLC program-lessabndiidni I | 6 ( d

Hall-Style Commutation Sensors

Digital Hall-style commutation sensors are frequently used A@lE-24E2A boards. These signals can

be from true magnetic Hall f f e c t sensor s, or from fAHall commut at
encoders that mimic the signal output of the older magnetic sehseither case, they should provide

three digital signals each of 50% duty cycle, offseteithecly3c | e f r om éamaciondaer (il
most common),or1/6 y c |l e f r o m °spacny legstconmemon). THe @2Bpacing format is

strongly recommended, because the most common failure modes creatd saliteigh or all lowi that

are not legal states, and so can easily be detected.

Most commonly, they are used to provide approximate powghase position when Power PMAC is

performing the motophase commutation. Occasionally, they are used as the only position feedback,

mostly in highspeed, higkpower velocitycontrol applications.

Use for PowetOn Commutation Position

When used for powewn phase commutation position, the three Hall sigstadsild be connected into the

U, V, and W signals on the encoder connector. It does not matter which signal is connected into which

input, but any change will affect the offset and potentially the direction sense of the encoded position

value.

Motor[ X].pAbsPhasePoshould be set tGatelfi].Chan][j].Status.aso the absolute phase position read
function is enabled and uses the | C channel ds sta
Motor[ x].AbsPhasePosFormashould be set to $0400031C to iqtest the value in this register
correctly. The ‘Had4d spaciifniged or ma’spP@0Bg) wouhe &p
not used; the A030 specifies using 3 bits of this
hex) of theregister. This setting tells Power PMAC to read bits 28, 29, and 30 of the specified register,

where the W, V, and U inputs, respectively, are found, and to interpret thenPapa2ed Halktyle

sensors.

Motor[ x].AbsPhasePosSiultiplies the sensor va¢ to convert it into commutation cycle unPawer

PMAC considers the position value from-pi3ase Hall sensor to have 12 units per cydestates and 6
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edges. (When reading the sensor, it assumes that it will be halfway between the edges.) Thatioommut
cycle has 2048 units per cycle, so the magnitudéatbr| x].AbsPhasePosSfor Hall sensors should be
2048/12 = 170.667.

The proper sign dflotor[ X].AbsPhasePosSik determined by the direction sense of the Hall sensors
relative to the ongoing commatton position sensor. For Hall sensors with the standartdsp2@ing, if

W leads V, and V leads U in the counting sense of the ongoing commutation cycle, the direction sense
agrees, antotor[ x].AbsPhasePosS$hould be set to (+) 170.667. HowevetJifeads V, and V leads

W in the countingup sense of the ongoing commutation cycle, the direction sense does not agree, and
Motor[ x].AbsPhasePosS$hould be set to

1170.667.

After scaling the poweon position into commutation units, Power PMAC adds tiaerof

Motor[ x].AbsPhasePosOffseto this to get the poweyn commutation angle. This parameter permits the
Hall sensor to have a different zero position than the commutation cycle does. Power PMAC considers
the zero position in the Hall cycle to be tharsition of the V signal when U is low (0) and W is high (1).

The best way fimanual | yo MowrxiiAbsPhaseRosOffseistirbt o driyve o p e r

the (unloaded) motor to the commutation cycle zer

assumes that basic commutation has already béep geoperly.) To do this, set

Motor[ x].PhaseFindingTimeto a value of 256 or greater (the step time in servo cycles), and

Motor[ X].PhaseFindingDacto a large enough value to cause a reliable search (3000 should be enough
for an unloaded motor). The phagisearch can then be commanded with aline#x$ command.

(Note that you must address the motor immediately before the cominyadcannot simply rely on the
currently addressed motor.)

Now putMotor[ X].PhasePosaindGatelfi].Chan[j.UVW i n t h e tdhWiBddw soWaey can be
continually monitored. The first element is the present commutation angle (in the range of 0 to 2048), and
the second is the present value of the U, V, and W signal triplet (in the range of 1 to 6, with U having a
value of 4, V of2, and W of 1). Kill the motor with the dime #xk command and turn the motor slowly
manually until you find the position where tb&'W value changes between 1 and 3. Note the value of
Motor[ x].PhasePosat this point, and put this value Motor[ x]. AbsPhasePo©ffset.

This test can also confirm whether the Hall sensor direction sense matches the commutation cycle
direction sense or not. If the valueMbtor[ x].PhasePosncreases as tHéVW value changes from 1 to

3, the direction senses match, &altor[ x]. AbsPhasePoSf should be set to (+) 170.667. If it decreases,

the direction senses do not match, dator[ x]. AbsPhasePoSf should be set tv170.667.

Because the phase referencing with the Hall sensors is only approkiineé® have a +B(° error,a

correction will need to be made subsequently. Most commonly, this correction is made at the motor home
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position, and this home position usually occurs at the index pulse of the encoder (typically the first index
pulse inside the home switch). To settlig correction in this case, the valueitor| x].PhasePos

must be found at the index pulse. It is best to do a homing search on the index pulse with no home offset
and read the value tdotor[ x].PhasePosfter the move has finished (it can be very diffi to find the

index pulse manually). This value can be stored in saved setup eMuoteritx].AbsPhasePoBorce for

future use. In the actual application, after the hors@arch move is completed and the motor settled, the
value saved iMotor[ xX].AbsPhasePo§orce can be copied back into the active element

Motor[ x].PhasePogo provide the correction.

Remember to séflotor[ x].PhaseFindingTimeback to 0 before saving the other settings tovalatile
memory. Now, an ofine #x$ command (or settinijlotor[ x].PhaseFindingStepto 1 in a program) will

cause the Power PMAC to read the Hall sensors to establish the phase reference.

Use for Servo and Ongoing Commutation Feedback

In some applications of velocity control of large brushless moteuha8e Hall senss provide the only

feedback for the motor, as they are significantly more robust than most quadrature encode@-The

24E2A provides an easy way of handling this configuration.

When used for servo and/or ongoing phase commutation position, the threigyids should be

connected into the A+, B+, and and C+ signals on the encoder connector. It does not matter which signal

is connected into which inpugatel[i].Chan[j].EncCtrl s houl d be set to 1406or 15
(x671 sixcountspercyclsjecode in either t-héod&WwWoskwi seodecti Do
permits the Hall signals to be used like a quadrature encoder, exceptphdisinput.

Note that this feedback method can provide excellent velocity control at approxiowtstgnt speeds,

particularly when 1/T extension of the Hall edge count is used, but the low fundamental position

resolution means that there cannot be good position control at standstill.

For servo feedback, the c¢hamthedndder convaession tablewithue s ho
1/ T extension (Type = 3), just as for a quadratur
loops use the result of the table entry, again just as for a quadrature encoder, as explained above.

For ongoing ommutation feedbackotor[ x].PhasePoshould be set to

Gatel[i].Chanlj].PhaseCapt.a as for a quadrature encoder, to use the value of the counter latched on the
phase interrupt. Since there are 6 counts per dylir| x].PhasePosS$hould be set to 204256*6)

to convert the data to the 204&te commutation cycle. The value should be entered as an expression so
Power PMAC can compute the exact numerical value to dgubtdsion floatingpoint accuracy,

preventing errors from accumulating over manyotetions.

In this mode, the Hall sensors can also be used for povphase position as well, similar to the above

case where they were connected to the U, V, and W indotsr[ x].pAbsPhasePoshould be set to
Gatelli].Chan[j].Status.a Motor[ x].AbsPhasePosFormatshould be set to $04000314 to read the A, B,

and C input bits in the register apBase Hall sensorklotor[ x].AbsPhasePosS$hould be set to

2048/12 = 170.667, as when the U, V, and W inputs are Mg#dr| x].AbsPhasePosOffseshould be

set in the same manner as when the U, V, and W inputs are used, explained above, except that
Gatel|[i].Chan[j].ABC should be monitored for the transition between 1 and 3, instddd\bf.

MLDT Sensors

The ACC-24E2A can be set up for directineré e wi th fAexternally excitedo |
Di spl acement Transducers (MLDTs), such as MTS6s T
position information in rugged environments; they are particularly well suited to hydraulic applications.

In this interface, thCC-24E2A provides a periodic electronic excitation pulse output to the MLDT,

receives the echo pulse that returns at the speed of sound in the transducer, and very accurately measures

the time between these pulses, which is diresthpgrtional to the distance of the moving member from

the stationary base of the transducer. The timer therefore contains a position measurement.
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IC Hardware Setup

The excitation pul se i-feequgneymmedulatiore(@FMucsitpun@®nase @.e | C6 s
The differential pulse is output on what is otherwise would be the T and W flag inputs on the encoder
connector. Jumpers E1C and E1D must be ON to enable this output for-anmbdred hardware

channel (1 or 3; channel index 0 or 2); jumpers BAG E2D must be ON to enable this output for an
evennumbered hardware channel (2 or 4; channel index 1 @&a@¢.1[i].Chan[j].OutputMode must be

set to 3 to put the channel 6s Phase C in PFM (not
mode aswell.)

Gatel[i].PwmbDeadTimesets the output pulse width (time) for all channels that have Phase C in PFM
mode (and sets the dead time for all channels that have Phase C in PWM mode.) in units of the PFM
clock period. The PFM clock period is set®wtel[i].HardwareClockCtrl ; at the default clock

frequency of 9.83 MHz, the clock period is 102 nanoseconds, and at the default setting for
Gatel[i].PwmbDeadTimeof 15, the pulse width is about 1.5 microseconds, which is suitable for almost

all MLDT interfaces.

The pulse output frequency for a channel is controlled by both the PFM clock frequency for the IC and
the PFM command value for the channel. When used for stappter applications, the PFM command
value is updated every servo cycle to control the stemo¢or velocity. However, for MLDT use, the

PFM command register is just written to once, on pewpéreset (the value it saved to flash

memory). The desired value is simply assigned t&hie1[i]. Chan[j].Pfm element.

The frequency of the pulse outmltould produce a period just slightly longer than the longest expected
response time for the echo pulse. For MLDTS, the response time is approximateiget86m (9

nmsec/inch). On an MLDT 1500 mm (~60 in) long, the longest response time is approxbd&esec; a
recommended period between pulse outputs for this device iss@@0for a frequency of 1667 Hz.

To produce the desired pulse output frequency from a channel on the DSPGATEL, the following formula
can be used for the 24t elemeniGatel[i].Chan[j].Pfm:

OutputFregkH2) = Gatdig,%h?a;l]e]ipfm

PFMCLK _ Freg(kH2)

or:
OutputFregkH2)

PFMCLK_ Freg(kH2)

To produce a pulse output frequency of 1.667 kHz with the default PFMCLK frequency of 9.83 MHz, we
calculate:

Gatd[i].Char j].Pfm=16,777216*

Gatd[i].Chari j].Pfm=16,777216* % = 2,982

The servo update time for the motor using the MLdbiduld be at
(1= least as high as the output time set here (the servo frequency st

Note be as low or lower than the output frequency).

The Aechod return pulse from the siepotsantheencodet be ¢
connector. To measutbe time from the output pulse to the echo pulse, saved setup element
Gatel[i].Chanl[j].EncCtrl must be set to 12. In this mode, the timer value representing the sensor

position can be found in the readly elementGatel[i].Chan[j]. TimeBetweenCts This isa 24bit

element whose low 23 bits represent the time between output and echo pulses. The timer is cleared to zero

at the falling edge of the output pulse. It then counts up at 117.96 MHz until a rising edge on the return

pulse is received, at whichpointh e t i mer 6 s val ue -mappetlredisehed i nto th
Gatelli].Chan[j]. TimeBetweenCtswhere the processor can read it.
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Each increment of the time represents a physical length along the sensor that is determined by the timer
frequency and the speed of the return pulse in the MLDT, which is the speed of sound in the metal. This
speed varies from device to device, but is gsapproximately the inverse of 0.88ec/mm, or 9.0
nsec/inch. With the timer frequency of 117.96 MHz, the resolution can be calculated as:

a length @ 1 a msec § lengthd

Resolutio * ReturnS eede—o
rg?ncremenlg TlmerFrqu?Tncreme t P c s

@ 1 neec 1 mm @0.024- mm gdlsincrements
11796increment 0.35nsec incrementC mm 9

o

@ 1 nsec *iinches@00009 inches 2&06 increment$§
11796increment 9.0 nsec ' incrementC inch 9

Use for Servo Feedback or Master

To process the timer value | atched by t-registelr C on t
read conversion should be specified in the Encoder Conversion EablEable[n].pEnc, which

specifies the address of this register, should be$gate1[i]. Chan[j]. TimeBetweenCts.a

(EncTable[n].pEncl, which specifies a second source, is not used in this mode; its setting does not

matter.)

The timer data we are interested in is found in bits38 of the 32bit Power PMAC data bus.
EncTable]n].index2s houl d be set to 8 to shift the data rigtl
found in the low 8 bitsEncTable[n].index1 should be set to 9 to then shift the data left 9 bits and put the

highest timer bit in the MSB of the 3t register. Sincéhe LSB of the timer is now found in bit 9 of the

32-bit register EncTable[n].ScaleFactorshould be set to 1/512 so the output units are in timer

increments.

It is strongly recommended that the entry implement a velocity limit as a protection agaiest oniss

spurious echo pulses. To do this, BetTable[n].index3to 0 to specify a velocity (not acceleration)

limit, and setEncTable[n].MaxDelta to a value slightly greater than the greatest true velocity the system

will see, expressed in timer units perw cycle. SeEncTable[n].index4 to 0 so the result is not

integrated.

To use the result of the conversion table entry for outer (position) loop motor feedback, set

Motor[ X].pEnc to EncTable[n].a. To use the result for inner velocity loop motor feedback, set

Motor[ x].pEnc2toEncTablenJa. To use the result as a master pos
following function, seMotor[ x].pMasterEnc to EncTable[n].a.

Use for Absolute Powedn Positio

MLDTs provide absolute position information, but Power PMAC must be specifically set up to use it for
this purpose. (Otherwise, it considers the peargreset to position to be zero, no matter what the sensor
value is.)

Motor[ x].pAbsPaosshould be sebtGatel[i].Chan[j].TimeBetweenCts.ato read the timer value register
for absolute poweon positionMotor[ x].AbsPosFormatshould be set to $00001708 to read 23 (=17
hex) bits starting at bit 8 and interpret them as unsigned binary ($00). The scalelémtont

Motor[ x].AbsPosSfshould be set to the same value as the ongoing scale factor eldaterjtx].PosSf
(which is typically 1.0 so the motor units are timer incremeMsjor|[ x].AbsPhasePosOffsetan be

used to specify therddos(tahcehbeawrpen Bheeneached w
zeroo0. Absol ut e p o-finelnmzocommandor thesaffdredipodgrdmmezt he on
command.
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Software Setup for Flags

TheACC-24E2A provides multiple input and output #Afl a
channel. Use of these flag functions by the Power PMAC requires proper setup of several saved data
structure elements. Typically, the default values generatedihitiedizing the Power PMAC with the

ACC-24E2A installed will enable the flag functions as desired by most users, but some users may want to
change these defaults.

Motor Flag Addresses

TheACC-24E2A provides multipl e i nptotonaeachdintedace put Af | a
channel . For each function, a motor addressing se
i np&tatuy )i f | ag r egCtrkot)e rr eogri sotuetrp,utas( flappropri at e. I n
a motor use the s# servo interface channel on th€C-24E2A, but separate addressing elements

provide flexibility for the cases where this is not so.

The following flag addresslement settings should be made to use the flags of a channelAGhe

24E2A. These are theethult settings made when the Power PMAC imialized using theb$$***

command with al\CC-24E2A present.

Motor [X].pAmpEnable = Gatel]i].Chan[j].Ctrl .a /I Amp enable in output flag register

Motor [X].pAmpFault = Gatel[i].Chan[j].Statusa /I Amp fault n input flag register

Motor [X].pCaptFlag = Gatel[i].Chan[j].Statusa /I Trigger flags in input flag register

Motor [X].pEncStatus= Gatel[i].Chanl[j].Statusa /I Encoder status in input flag register

Motor [X].pLimits = Gatel][i].Chan[j].Statusa /I Limit flags in input flag register

Motor[ x].pCaptFlag is automatically set to the same valudvedor[ x].pEncStatuson reinitialization,

and wherMotor[ X].EncType is assigned a value of 1, 2, or 3 in the Script environment to specify use of
a PMAC?2 interfaceltannel.

For the amplifierenable, amplifiefault, and limit flag functions, if the addreskement value is set to 0,
that automatic flag function is disabled.

It is also necessary to specify which bit number(s) in the specified registers (on thebitil&& bus)

are used for the respective functions. The following settings specify the standard values to use the named
flags on alACC-24E2A for their named fwctions. These are the default setting made when the Power
PMAC is reinitialized using theb$$*** command with al\CC-24E2A present. They are also set
automatically whemotor[ x].EncType is assigned a value of 1, 2, or 3 in the Script environment to
specfy use of a PMAC2 interface channel.

Motor [x].AmpEnableBit = 22 /[ Amp enable bit in output flag register
Motor [X].AmpFaultBit = 23 /I Amp fault bit in input flag register
Motor [x].CaptFlagBit = 19 // Trigger bit in input flag register
Motor [x].LimitBits =25 /I First limit flag bit in input flag register
Flag Polarity

The Power PMAC always writes a 0 value to the selected amydifiglnle output bit to disable the

amplifier and a 1 value to enable the amplifier. Hardware resets or failieas watchdog timer trips
automatically force 0 values into the standard ampldigble output bits to disable the attached
amplifiers. For this reason, the software polarity of the ampiigable output is not usprogrammable.

The Power PMAC alwag/considers 0O values in the selected limit input bits to mean that the motor is not
in the limit, and 1 values to mean that the motor has hit the limit. With thdsmd&tion circuitry on the
ACC-24E2A, current must be flowing through the isolators ifimee direction) to produce a 0 value in

the register, meaning that normatlipsed limit switches (opening on the limit) must be used. Since the
most likely circuit failures produce an open circuit, this is the moresédé configuration. For this

reasm, the software polarity of the overtraihit inputs is not useprogrammable.

Since there is no standardization in general of the fault outputs of servo amplifiers, the software polarity
of the amplifierfault input to the Power PMAC is user programieaPower PMAC considers the value
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in the selected amplifidiault bit that is equal tMotor[ X].AmpFaultLevel to be the fault state, and the
opposite logical level to mean there is no fault.

Capture Trigger Control

The Atri gge rMotoi ¥. gCaptFagd aadMVibter[k].ChpgFlagBit, discussed above, can be
determined by a variety of combinations of input flags and encoder index channels for the interface
channelGatel[i].Chan[j].CaptCtrl for the channel specifies whether a flag is used or nottiethe
trigger, whether the encoder index is used or not, and if used, which level of those signals causes a
trigger. If a flag is used, theBatel[i].Chan[j].CaptFlagSelspecifies which of the 4 flags (HOME,
PLIM, MLIM, USER) is selected.

PositionCompae Outputs

The action of the positcn o mpar e (AEQUO) output for each channel
digital output very precisely related to counter position, is specified by thrbi agjisters, each with its

own data structure element, aihdee control bits, mapped into two elements. Note that the values of

these elements (except BBgulEna) arenotsaved to noivolatile memory.

Compare Control Registers

When the instantaneous encodeunter value for the channel passes the value irr eitimepareposition
registerGatel[i].Chan[j].CompA or Gatel][i].Chan[j].CompB, the digital state of the EQlbutput

toggl es. | n & chdir teime m Gatelp.@harijECGorthpidd is added to the value of
the compargosition registenot presently matching the counter value, which permits a repeated set of
ficompare pul sesd at even interval s.

CompA, CompB, andCompAdd cover 24bit registers in the IC, with units of counts. In the script
environment, they are Z4it elements. They are reped as unsigned values (range of 0 to 16,777,215),
but can be treated as signed values (rang®,888,608 to 8,388,607) for ease of use. For example,
CompAdd can be set tal00 to permit auténcrementing in the negative direction, but its value will be
reported when queried as 16,777,116. These positions are referenced to the position@t/pesety not
necessarily the motor zero position (the difference between these is stvteipx].HomePog.

When these three elements are used in a C protiieynare 3z2bit values with real data only in the high
24 bits, so their effective units are 1/256 of a quadrature count.

Compare Control Bits

Three control bits for the channel are used for the positiompare functionGate[i].Chan[j].EqulEna,

ifsettol, specifies that the channel 6s compare <circuli
set to the default val ue of 0, it operates with i
circuitry, this obviously does nothing!)

Gatel[i].Chanl[j].EquWrite permits the user to force the present state of the compare output. bis a 2

val ue. Bit 1 (valwue 2) is the value to be set on
to 1, the value in bit 1 is forced onteetoutput, and then the IC automatically resets the forcing bit to O.

So to set the output to EquWrite should be set to 3 (and it will then report as 2); to set the output to O,
EquWrite should be set to 1 (and it will then report as 0). Note thaetbment can be used to make the

compare output operate as a softwawatrolled genergburpose output.

These two elements are part of the-futird channel control eleme@atel[i].Chan[j].Ctrl . C programs

can only access this fulford elementEqulEnais bit 21 of the full wordEquWrite comprises bits 19

and 20.

Status Bit

The present state of the position compare output can be determined by accessing the status bit
Gatel[i].Chanlj].Equ. In a C program, the fullvord status eleme@atel[i].Chan[j].Status should be
accessEgqg bWihte ifis kitwordl 7 of the 32

Software Setup 54



Accessory 24E2A

Software Setup for Amplifiers

AnalogInput Amplifiers

The ACC-24E2A is primarily used to command amplifiers with1-@V inputs. There are three common
classes of these analogput amplifiers: velocitymode and torquenode, which require a single analog
command; -waanvde Ofi sairmpel i f i er s, which require dual anal
DAC Signal Setup

The DSPGATEL IC used in teCC-24E2A can support several different output signal formaigirive

the digitalto-analog converters (DACs) on tA&€C-24E2A, each channel of the IC must be configured

for DAC signal output on Phases A and B of the channel. This is done by setting saved channel element
Gatelli].Chan[j].OutputMode to 1 or 3. (The dference between these settings is in the Phase C output
signali PWM if 1, PFM if 37 which is not commonly used on tAE€C-24E2A.)

Gatel[i].Chanlj].OutputPol should be set to the default value of 0 for the-immerting polarity of the

data outputs tdhe DACs on théACC-24E2A.

For the 18bit DACs used on thACC-24E2A, the saved muitihannel elemeratelfi].DacStrobe

must be set to $7FFFCO to create the proper strobe signal each cycle to all of the DACs commanded by
the IC. This is the default valuerfthe element.

The frequency of the DAC_CLK bitlocking signal generated by the IC is controlled by 3 bits of the

saved multichannel elemeratel[i].HardwareClockCtrl . This frequency should be set to the default
value of 4.9152 MHz for the DACs on tA&€C-24E2A.

Motor Setup for Velocity and Torque-Mode Amplifiers:

Analog velocity and torquenode amplifiers are usually commanded using the Phase A DAC signal

(DacA) from a channel of th&CC-24E2A. With these amplifiers, the motor commutation is either

performed in the motor (as for a DC brush motor) or in the amplifier (as for brushless servo motors), but
not in the Turbo PMAC.

For these amplifiersviotor[ x].PhaseCtrl should be set to 0 to disable the phase commutation tasks in

the Power PMAC for the motdor to 8 if the servo loop is closed in the phase interrupt).

Saved setup elemehtotor| x].pDac, which specifies the address of the register where the servo

command output is written, should be seGttel[i].Chan[j].Dac[0].ato use the Phase A DAC outp

for the IC channel.

Motor Setup for Analog SineWave Amplifiers:

Anal ogwafivsei nienput 06 amplifiers are commanded using &
(DacA and DacB) from a channel of tAE€C-24E2A. With these amplifiers, Power PMAC is penfing

the motor phase commutation, but the amplifier is closing the current loop. The analog output voltages
represent the commanded current levels for two phases of the motor; if there is a third phase, its command

i s generated i ndiadantckee | @ampldoi.fi er in a #n
For these amplifierMotor[ x].PhaseCtrl should be set to 4 to enable phase commutation tasks in the
Power PMAC for the motor, using two separate regi

Motor[ x].pAdc should be set to 0 to disablestburrertioop algorithm in Power PMAC.

Saved setup elemehtotor| x].pDac, which specifies the address of the register where the servo
command output is written, should be seGitelfi].Chan[j].Dac[0].ato use the Phase A DAC output

for the IC channel to command the first phase of the motor. In this mode, the Phase B DAC for the same
channel will be used to command the second phase of the motor.

Motor[ x].PwmSf controls the scaling of the commutation augp(whether PWM or DAC format). For
full-range +/10V DAC A and B output ranges from the commutation, this should be set to a magnitude
of 32,768. Changing the sign elotor| x].PwmSf effectively flips the direction sense of the

commutation. Remember thihis value acts as a gain term in the feedback loop, so changing its value
changes the tuning of the overall feedback Iddptor[ x].MaxDac can be used to limit the outputs

without affecting the scaling or loop gain.
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Amplifier Enable and Fault Signals

Users are strongly encouraged to utilize the ampldieable output and amplifiéault input on theACC-
24E2A when interfacing to amplifiers. SofivireSetups e of
forFlagh, above.

PulseandDirection Amplifiers

The ACC-24E2A can also be used to command drives with paskdirection inputs. These drives are

commonly used with stepper motors, where each pulse represents an increment of one step or microstep.
They are also sometimes used with servo motdnsyeveach pulse represents an increment of one

encoder count, i n whatr eaplea cseomeertti dmesse rcvad | cerdi viesst.e p
On theACC-24E2A, the differential pulsanddirection signals can be output on the encoder (not

amplifier) connectors on whateanormally the T, U, V, and W flaigput lines. Jumpers E1A, E1B, E1C,

and E1D must be ON to enable this output for anmgddbered hardware channel (1 or 3; channel index

0 or 2); jumpers E2A, E2B, E2C and E2D must be ON to enable this output for anueubared

hardware channel (2 or 4; channel index 1 or 3).

IC Hardware Setup:

Gatelfi].Chan[j].OutputMode must be set to 3 to put the channel 6
(This setting puts Phases A and B in DAC mode as well.)

Gatel[i].PwmbDeadTimesets the output pulse width (time) for all channels that have Phase C in PFM

mode (and sets the dead time for all channels that have Phase C in PWM mode.) in units of the PFM

clock period. The PFM clock period is set®gtel[i].HardwareClockCtrl ; at thedefault clock

frequency of 9.83 MHz, the clock period is 102 nanoseconds. At the default setting for
Gatel[i].PwmDeadTimeof 15, the pulse width is about 1.5 microseconds.

The pulse width must at least as large as the minimum required pulse width fovéhéldwever, the

minimum gap between pulses is equal to the pulse width, so the minimum pulse cycle period is twice the
pulse width set here. This sets a maximum frequency of the PFM output. (If a higher frequency is

requested, the IC cannot produceitd pulses will be skipped.)

Generally, bit 1 ofzatel[i].Chan[j].OutputPol is set to the default value of 0 for hitflue pulses on the

PULSE+ line. The polarity can be inverted either by using the PUIiSEor by setting this bit to 1.

The singlebit elemeniGatel[i].Chan[j].PfmDirPol can be used to invert the sense of the direction

output in software.

Gatelfi].Chan[j].EncCtrl s houl d be set to 8 for the channel 6s e
t he channel 6s dpulsdaretdirectidn kignalsgnstead of anty eéxternal signals. (Note that

no cabling is required the connection is made inside the IC.) No external encoder can be used on the

channel in this mode.

(Use of the channel 6s P ~Fdloopisistrgngiytrecammenddd o shis made.s i mu |
However, it is possible to use an external encoder instead. That encoder is processed as for any other class
of amplifier, as described above. In general, though, it is difficult to get a stable andraégtieedback

loop using an external encoder. The real position loop in these cases is closed inside the drive.)
Encoder Conversion Table Setup

To process the count value latched by the IC without any fractiomab nt ext ensi onh, a
registerred entry should be specified in the ECT, r
method is recommended for the simulated feedback from-pal$direction outputs, as 1/T fractioral
count extension tends to lead to dithering when holdingipnsitThis is a 24it register in the high 24

bits of the 32bit data bus. To set up this entry manually, make settings of the following type:
EncTable[n]. Type=1 /I Singleregister read

EncTable[n].pEnc = Gatel[i].Chan[j].Phas&Capt.a // Whole countalue latched by phase
EncTable[n].index2=8 I/ Shift right 8 to el i min:
EncTable[n].index1=8 /I Shift left 8 to get MSB in high bit
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EncTable[n].MaxDelta =0 /I No derivative limiting
EncTable[n].ScaleFactor= 1/256 /I Scale to wble counts

Motor Addressing and Mode Setup
The motor elemeri¥lotor[ x].pDac should be set tGate3[i].Chan[j].Pfm.ato specify the use of the
channel 6s Phase C PFM output.
Motor[ X].pEnc andMotor[ x].pEnc2 should be set tencTable[n].a, whrm®r € @fek df the table
entry that processed the | C channel 6s fAphase capt
It is recommended that the following servo gain values be used to close a simulated loop:

1 Motor[ x].Servo.Kp =40

1 Motor[ x].Servo.Kvfb = 0

1 Motor[ x].Servo.Kvff = 40

1 Motor[ x].Servo.Ki= 0.001
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DSPGATEL (PMAC2-Style Servo ASIC) Register Elements
This section documents the addresses of the data structure elements for registers and parts of registers in
the DSPGATEL IC in a Power PMAC system. This is primarily for referexscaost uses of the
elements and registers do not require the user to know the numerical address of the register.
To calculate the address offset of a register element from the 1/0O base address:
1. Add the offset of the base address of the IC in questiontiiertiO base address, based on the
IC type and index humber. This offset value is found in the boxed table at the top of the section
for each IC type.

2. Ifachannesk peci fic register, add the offset of the
address.

3. Add the offset of the register in gpeafisti on fro
register, from the channel ds base address.

This value can be usvaridblesso decl are fAi oo format M
To find the absolute numerical address of the regetéenent in the Power PMAC memory map:

1. Find the starting address for I/O by querying the valugysfpiom

2. Add this to the address offset calculated above

This value will match the numerical value reported when the address of the element is queried.
Notes
1. Bit number s ar e -egdian)estyle, whare thd value ef[Bin thé wordtist2| e
All bit numbers are for a full 3Bit word, even if the hardware uses less than 32 bits.

2. Names given in bold font are those of saved setup elements. lg§asiesn italics are not actual
elements that can be used directly, but express components withirofdlelements with
distinct functions.

In the Power PMAC scriganguage environment, both with buffered program statements dirtkon
commands, eleménthat are less than 32 bits are accessed using the actual bit width of the element. For
exampleGatel[i].Chan[j].Status occupies bits 08 31 of a 32bit word. In the script environment, it is
treated as a 28it value.Gatel]i].Chan[j].HomeFlag occupiesbit 24 of this same word. It can be
accessed directly as a sindpie value in the script environment
In the CGlanguage, IC registers can be accessed only as fbilt 3%rds, even if the registers do not
occupy all 32bit words. SdGatel[i].Chan[j].Statusis treated as a 3it value, with the low 8 bits being
meaningless. The singhit valueGatell[i].Chan[jl.HomeFlagcannot be accessed directly from a C
program; it would have to be derived with an expression such as

(Gatel[i].Chan[j].Status & $01000000) >> 24
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Gatel[#] | 4 5 6 7 8 9 10 11
IC Base | $600000 | $600100 | $700000 | $700100 | $608000 | $608100 | $708000 | $708100
Offset
Gatel[#] | 12 13 14 15 16 17 18 19
IC Base | $610000 | $610100 | $710000 | $710100 | $618000 | $618100 | $718000 | $718100
Offset
Data Full-Word PartiatWord Offset from
Structure Element Element ASIC Base  Bits
Gatel[ i]. ClockCtrl $030
HardwareClockCtrl 08-19
PhaseServoDir 20-21
PhaseClockDiv 24-27
ServoClockDiv 28-31
DacStrobe $070 08-31
AdcStrobe $0BO 08-31
PwmCtrl $OF0 08-31
PwmDeadTime 08- 15
PwmPeriod 16- 31
Chan[0]. $000
Chan[1]. $040
Chan[2]. $080
Chan[3]. $0CO
Chan[#] 0 1 2 3
Offset from IC | $000 $040 $080 $0CO0
Base
Data Full-Word PartiatWord Offset from
Structure Element Element ChanneBase Bits
Gatel[ i ].Chan[ j]. TimeBetweenCts $000 08-31
CompA fraction* 08- 19
ServoCapt fraction* 20- 31
TimeSinceCts $004 08-31
CompB fraction* 08-19
HomeCapt fraction* 20- 31
Pwm[0] / Dac|0] $008 08- 31
Pwm[1] / Dac[1] $00C 08-31
Pwm[2] / Pfm $010 08-31
Adc[0] $014 08-31
Adc[1] $018 08- 31
CompB $01C 08-31
Status $020 08-31
HallState 08-10
CountError 16
Equ 17
PosCapt 18- 19
ABC 20- 22
Fault 23
HomeFlag 24
PlusLimit 25
MinusLimit 26
UserFlag 27
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uvw 28-30
T 31
PhaseCapt $024 08-31
ServoCapt $028 08-31
HomeCapt $02C 08-31
Ctrl $034 08-31
EncCitrl 08-11
CaptCtrl 12-15
CaptFlagSel 16-17
CountReset 18
EquWrite 19- 20
EqulEna 21
AmpEna 22
GatedIndexSel 23
IndexGateState 24-25
OneOverTEna 26
PfmDirPol 27
OutputPol 28-29
OutputMode 30-31
CompAdd $038 08-31
CompA $03C 08-31
(> if OneOverTEna is setto 1)
Each UMAC card with a DSPGATE1l |oGtthk easd. Therbasa |
address offset of the ID chip is given in the table below, followed by information about the registers in
chip.
Gatel[#] | 4 5 6 7 8 9 10 11
Cid[#] 2 10 3 11 18 26 19 27
ID Chip | $D00040 | $D00140 | $D00050 | $D00150 | $D08040 | $D08140 | $D080O50 | $D08150
Base
Offset
Gatel[#] | 12 13 14 15 16 17 18 19
Cid[#] 34 42 35 43 50 58 51 59
ID Chip | $D10040| $D10140| $D10050| $D10150| $D18040 | $D18140| $D18050 | $D18150
Base
Offset
Full-Word PartiatWord Offset from
Register Component IC Base Bits
Reg0 $000 08- 15
Vendor ID bits 0 - 3* 08-11
Revision number** 08-11
Clock buffer direction (1=out) 12
1st chan encoder loss 13
Regl $004 08- 15
Vendor ID bits 4 -7 08-11
Card number bits 0 - 3 08-11
Bank select output 12
2nd chan encoder loss 13
Reg2 $008 08- 15
Card options bits 0 - 4* 08-12
Card number bits 4 - 8** 08-12
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3rd chan encoder loss 13

Reg3 $00C 08- 15
Card options bits 5 - O 08-12
Card number bits 9 - 13 08-12
4th chan encoder loss 13

(* when bank select output set to 0)
(** when bank select output set to 1)

Using ACC-24E2A for MLDT Feedback

The ACC-24E2A can provide direct interface to magnetostrictive linear displacement transducers
(MLDT s) through its encoder connectors. This interface is for MLDTs with an external excitation format
(often called R&122 format) because of the signal levels, becaus@@iz24E2A provides the

excitation pulse, and receives the echo pulse, both withRSignal formats.

This section provides basic information for using MLDTs withAIC-24E2A. More information can

be found in the User Manuals for the Turbo PMAC or the MACRO Station.

MLDT Hardware Setup of the ACC-24E2A

The ACC-24E2A must be set up to tpuit the differential pulse on what is normally the T and W input

flags on the encoder connector. This is done by putting jumpergpomE& E1C and E1D for the first

channel on the board, or E2C and E2D for the second channel on the board. ThesegrarEF by

default.

The PULSE+ (high during the pulse) and PUL8Bw during the pulse) outputs from the encoder

connector are connected to the differential pulse inputs on the MLDT. The echo pulse differential outputs
from the MLDT are connected todtCHA+ and CHA input pins on the same encoder connector.

If the MLDT uses RPM format, in which there is a brief start echo pulse, and a brief stop echo pulse, the
i+0 output from the MLDT shoul ACO2ed4 Ec20An, n edcntde dt hteo fit
output should be connected to the Chidput.

If the MLDT uses DPM format, in which there is a single long echo pulse, with the delay to the trailing
edge measuring the position, the A+0 oinpupnt fr om
theACC-2 4 E2 A, anduttipaati should be connected to the CH
MLDT Software Setup of the UMAC Turbo

When theACC-24E2A is used for MLDT feedback in a UMAC Turbo system, a fearlables must be

set up properly.

Hardware Setup-Variables for ServéC m

I7mO03 (PFM Clock Frequency): In almost all cases, the clock frequency driving the pgéseeration
circuitry for all channels on Servo IC m can be left at its default value of 9.83 MHz (@s&02 17m03

also controls other clock signals, hadedault value of 2258 and rarely needs to be changed.

I7m04 (PFM Pulse Width): The pulse width, set by I7m04 in units of PFM clock cycles must be set
long enough for the MLDT to see, and long enough to contain the rising edge of the RPM start echo
pulse,or the rising edge of the single DPM echo pulse. For example, if this edge can comeamapdo 2
after the start of the excitation pulse, and the PMAC clock cycle is at its default of abose@.then

I7m04 must be set at least to 20.

I7mn6 (Output Format Select): For Servo IC m Channel n to be used for MLDT feedback, I7mn6 must
be set to 1 or 3 for the C sghannel to be used for PFfdrmat output. On aACC-24E2A, I7mn6 must
then be set to 3 for the A and B stinnels to be used for DAGrmat aitput.

I7mn0 (MLDT Feedback Select): For Servo IC m Channel n to be used for MLDT feedback, I7mn0
must be set to 12. In this mode, the pulse timer is cleared on the output pulse, and latched on the echo
pulse, counting in between at 117.96 MHz.
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Conversim Table ProcessingVariables

The pulse timer for Servo IC m Channel n holds a number proportional to the time and therefore the
position. This must be processed in the conversion table before it can be used by the servo loop. Itis best
to use the fikkred parallel data conversion, 4irg entry in the table (three consecutiwartiables.

Line 1 (Method and Address): This24bi t val ue (6 hex digits) should
data) followed by the address of the timer register. Tssiple values for this line are shown in the

following table:

Encoder Conversion Table Parallel Filtered Data Format First Line forACC-24E2A Boards with

Servo IC m Channel n

ACC-24 #| Servo IC# | Channel 1 Channel 2 Channel 3 Channel 4
1A 2 $378200 $378208 $378210 $378218
1B 3 $378300 $378308 $378310 $378318
2A 4 $379200 $379208 $379210 $379218
2B 5 $379300 $379308 $379310 $379318
3A 6 $37A200 $37A208 $37A210 $37A218
3B 7 $37A300 $37A308 $37A310 $37A318
4A 8 $37B200 $37B208 $37B210 $37B218
4B 9 $37B300 $37B308 $37B310 $37B318

Line 2 (Width and Start): This 24bit value should be set to $013000 to specify the use of 19 bits

($013) starting at bit 0.

Line 3 (Max Change): This 24bit value should be set to a value slightly greater than the maximum true
velocity ever expected, expressed in timer LSBs per servo cycle. With a typical MLDT, the 117.96 MHz
timer LSB represents 0.024 mm (0.00094 inches); the default sereisyth42 msec.

The result of this conversion is in ther¥gister of the third line. Any functions using this value should
address this register. For example, if this were the first entry in the table, which starts at $003501, the
result would be in X3003503.

Motor I-Variables

Ixx03 (Position Loop Feedback Address):To use the result of the conversion table for positibamp
feedback for Motor xx, Ixx03 should contain the address of the result register in the conversion table
$003503 in the above ample.

Ixx04 (Velocity Loop Feedback Address):To use the result of the conversion table for velelciop
feedback for Motor xx, Ixx04 should contain the address of the result register in the conversion table
$003503 in the above example.

Ixx05 (Master Position Address): To use the result of the conversion table for the master position for
Motor xx, Ixx05 should contain the address of the result register in the conversion®@®8503 in the
above example.

Ixx10 and Ixx95 (PowerOn Position Addressand Format): To use the MLDT for absolute powen
position for Motor xx, Ixx95 should be set to $180000 (up to 24 bits of paratielt&) and Ixx10 should
be set to the address of the timer register used:
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Ixx10 for ACC-24E2A MLDT Timer Registers (Ixx95=$180000)

ACC-24 #| Servo IC # | Channel 1 Channel 2 Channel 3 Channel 4
1 2 $078200 $078208 $078210 $078218
2 3 $078300 $078308 $078310 $078318
3 4 $079200 $079208 $079210 $079218
4 5 $079300 $079308 $079310 $079318
5 6 $07A200 $07A208 $07A210 $07A218
6 7 $07A300 $07A308 $07A310 $07A318
7 8 $07B200 $07B208 $07B210 $07B218
8 9 $07B300 $07B308 $07B310 $07B318

Ixx80 (Power-On Mode): Set Ixx80 to 4 to delay the absolute powerposition read until the pulse
output frequency can be set.

Ixx81 and Ixx91 (Power-On Phase Position Address and Format)Occasionally the MLDT is used to
establish an absolute phase reference position for IRbAC-commutated motors. In this case, Ixx81
and Ixx91 are set to the same values as Ixx10 and Ixx95, respectivedp¢ses.

Pulse Output Frequency

The pulseoutput frequency is established by assigning avakilable to the C subhannel command
register, and writing a value to thatWriable after every powearm/reset. The suggested\Mriable for
the Motor xx usinghis register is:

Mxx07- >Y:{address},8,16,S

where{address} is specified according to the following table:

Mxx0Q7 for ACC-24E2A MLDT Pulse-Output Registers

ACC-24 #| ServoIC#| Channel1 | Channel 2 Channel 3 Channel 4
1 2 $078204 $07820C $078214 $07821C
2 3 $078304 $07830C $078314 $07831C
3 4 $079204 $07920C $079214 $07921C
4 5 $079304 $07930C $079314 $07931C
5 6 $07A204 $07A20C $07A214 $07A21C
6 7 $07A304 $07A30C $07A314 $07A31C
7 8 $07B204 $07B20C $07B214 $07B21C
8 9 $07B304 $07B30C $07B314 $07B31C

The frequency of the pulse output should produce a period just slightly longer than the longest expected
response time for the echo pulse. For MLDTSs, the response time is approximatalyez.86m (9

nsec/inch). On an MLDT 1500 mm (~60 in) long, thegest response time is approximately 5#@c; a
recommended period between pulse outputs for this device iss@@0for a frequency of 1667 Hz.

To produce the desired pulse output frequency, the following formula can be used (assurbitgvé: 16
variabledefinition):

Mx>Q7
OutputFredkHz) =

or:
OutputFregkHz)
PFMCLK _ Freq kHz)

PFMCLK _ Freq kHz)

Mxx07= 65536*
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To produce a pulse output frequency of 1.667 kHz with the default PFMCLK frequency of 9.83 MHz, we
calculate:

1.667
Mxx07=65536* —— @11
9,380
To write this value to the register, a poveer PLCroutine is suggested; this can also be done with on
line commands from the host computer. Sample PLC code to do this for Channel 1, using the above
example value, is:

OPENPLC 1 ; PLC 1 is first program to execute
CLEAR

M107=11 ; Set pulse frequency

CMDo $* 0 ; Absolute Position Read
DISABLE PLC 1 ; So will not execute again
CLOSE

PMAC2/Turbo PMAC2 Conversion Table and Motevariables

Once the MACRO Station has been set up to process the MLDT feedback, the PMAC2 or Turbo PMAC2
can process the ongoinggition feedback with its conversion table, Ix03, and 1x04 just as for any other
feedback from a MACRO Station.

If the MLDT is used for absolute powen position for the servo loop, the proper variables must be set

on the PMAC2 or Turbo PMAC2:

PMAC2 1x10 (Power-On Position Address and Format): To get the absolute position in this format

for Motor x through MACRO node n (n = 0 to 15 decimal), Ix10 should be set to $74000n, where n here
is the hexadecimal representation of the node number (n = 0 to F hex).

Turbo PMAC2 Ixx10 & Ixx95 (Power-On Position Address and Format): To get the absolute

position for Motor xx through MACRO node n (n = 0 to 63 decimal), Ixx10 should be set to n:in hex
format $0000nn, where nn is the hexadecimal representation of theumoter (nn = 00 to 3F hex). If

node 0 is used, Ixx10 should be set to $000100 (256 decimal). 1xx95 should be set to $740000 to specify
parallel data through a MACRO node.

If the MLDT is used for absolute powen phase position for commutation, the mopariables must be

set on the PMAC2 or Turbo PMAC2:

PMAC2 Ix81 (Power-On Phase Position Address and Format)To get the absolute phase position in

this format for Motor x through MACRO node n (n = 0 to 15 decimal), Ix81 should be set to $74000n,
where nhere is the hexadecimal representation of the node number (n = 0 to F hex).

Turbo PMAC2 Ixx81 & Ixx91 (Power-On Phase Position Address and Format)To get the absolute

phase position for Motor xx through MACRO node n (n = 0 to 63 decimal), Ixx81 sheslet o n; in
hexformat $0000nn, where nn is the hexadecimal representation of the node number (nn = 00 to 3F hex).
If node 0 is used, Ixx81 should be set to $000100 (256 decimal). 1xx91 should be set to $740000 to
specify parallel data through a MACR®de.
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MLDT Feedback for UMAC-MACRO

The data from the MLDT is processed gsaallel word inputit the MACRO Station and then

transmitted back to the Ultralite using the traditional Servo Node. The encoder conversion table at the
MACRO Station must bmodified to process this data. From the Ultralite standpoint, nothing needs to
be modified to read the position and velocity data.

Since the data is also absolute, the data can also be sent at the Ultralite as absolute data for correct
position at powewup. This is accomplished with the proper setup of MSn,MI11x at the MACRO Station,
and Ix10 at the Ultralite or 1xX10 and Ix95 with the Turbo Ultralite. Regardless of the type of Ultralite,
retrieving the poweon-position is the same. The information mostretrieved from MACRO Station
variable MSn,MI920 for each node transfer as specified by 1x10 at the Ultralite. MSn,MI920 does not
need to be set up because the MACRO Station will place the fpowmgsition the appropriate register at
powerup.

MLDT Software Setup of the UMAC MACRO

When theACC-24E2A is used for MLDT feedback in a UMAC MACRO system, there are a few Ml
variables in the MACRO Station, and a few in the PMAC2 or Turbo PMAC2 driving the Station, that
must be set up properly.

StationHardware Setup-Variables for Servo IC

MS{anynode},MI903/MI907 (PFM Clock Frequency): In almost all cases, the clock frequency driving
the pulsegeneration circuitry for all channels on the Servo IC can be left at its default value of 9.83 MHz
(0.102msec). Few will need to change MI903/MI907, which also controls other clock signals, from its
default value of 2258.

MS{anynode},MI904/MI908 (PFM Pulse Width): The pulse width, set by MI904/MI1908 in units of

PFM clock cycles must be set long enough ferMiLDT to see, and long enough to contain the rising
edge of the RPM start echo pulse, or the rising edge of the single DPM echo pulse. For example, if this
edge can come up ton®ec after the start of the excitation pulse, and the PMAC clock cycléss at

default of about 0.frsec, then I7m04 must be set at least to 20.

MS{node},MI1916 (Output Format Select): For the channel associated with this node to be used for
MLDT feedback, MI916 must be set to 1 or 3 for the Galudnnel to be used for PFidrmat output.

On anACC-24E2A, I7Tmn6 must then be set to 3 for the A and Bchannels to be used for DAIGrmat
output.

MS{node},MI910 (MLDT Feedback Select): For the channel associated with this node to be used for
MLDT feedback, MI910 must be set to 1 this mode, the pulse timer is cleared on the output pulse,
and latched on the echo pulse, counting in between at 117.96 MHz.

Station Conversion Table ProcessiAgdriables

The pulse timer for Servo IC m Channel n holds a number proportional tanthartid therefore the

position. This must be processed in the conversion table before it can be used by the servo loop. Itis best
to use the filtered parallel data conversion;lmé& entry in the table (three consecutive-\driables.

The Ml-variablesfor the conversion table start at MI1120.

Line 1 (Method and Address): This 24bit value (6 hex digits) should begin with a 3 (filtered parallel

data) followed by the address of the timer register. The possible values for this line are shown in the
following table:
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Encoder Conversion Table Parallel Filtered Data Format First Line forACC-24E2A Boards

Line 2 (Bits Used Mask): This 24bit value should be set to $07FFFF to specify the use of the low 19

ACC-24 #| Channel 1 Channel 2 Channel 3 Channel 4
1 $30C040 $30C048 $30C050 $30C058
2 $30C060 $30C068 $30C070 $30C078

bits of the 24bit source word.
Line 3 (Max Change): This 24bit value should be set to a value slightly greater than the maximum true

velocity ever expected, expressed in tima8Bs per servo cycle. With a typical MLDT, the 117.96 MHz
timer LSB represents 0.024 mm (0.00094 inches); the default servo cycle is 0.442 msec.
The result of this conversion is in ther&gister of the third line. Any functions using this value should

address this register. For example, if this were the first entry in the table, which starts at $000010, the
result would be in X:$0012.

Station Motor Node-Variables

MS{anynode}, MI10x (xth Motor Node Position Loop Feedback Address)To use the resultfdahe

conversion table for positisloop feedback for the xth motor node, MI10x should contain the address of

the result register in the conversion tab$0012 in the previous example.

MS{anynode}, MI11x (xth Motor Node Absolute Position Address):To us the MLDT for absolute
poweron position for the xth motor node, set MI11x to $18xxxx (up to 24 bits of paratlelt) from

Station address xxxx, where xxxx is the address of the timer register.

MS{anynode},MI11x xth Motor Node Absolute Position

ACC-24#| Channel 1 Channel 2 Channel 3 Channel 4
1 $30C042 $30C04A $30C052 $30CO05A
2 $30C062 $30C06A $30C072 $30C0O7A

MS{anynode}, MI16x (xth Motor Node MLDT Frequency Control): This variable establishes the

frequency of the excitation pulse sent to the MLDT. Its value is written automatically to the-fidl4

subchannel command register for the channel assigned to this node, so the PFM circuit will create a pulse
train atthis frequency.

To compute the output frequency as a function of MI16x, the following formula can be used:
MI16

To compute the required value of MI16x as a function of the desired output frequency, the following

formula can be used:

OutputFregkHz) =

MI16x=16,777216*

16,777,216

OutputFredkHz)

PFMCLK _ Freq kHz)

PowerOn Feedback Address for PMAC?2 Ultralite

Both the Ultralite and the Turbo Ultralite can obtain absolute position at power up or upon request (#n$*).
The Ultralite must have 1x10 setup and the Turbo Ultralite needs both Ixx1@x@%dsetup to enable
this power on position function. For power on position reads as specified in this document, MACRO

firmware version 1.114 or newer is needed, the Turbo Ultralite firmware must be 1.936 or newer, and

lastly the standard Ultralite muisave firmware version 1.16H or newer.

X
PFMCLK _ Freq kHz)

Ix10 permits an automatic read of an absolute position sensor at-poireset. If x10 is set to O, the
poweron/reset position for the motor will be considered to be 0, regardless of the type of sensor used.

Ther

ar e

speci fic

setti

ngs of

corresponding variable 111x for each node that must be set.

PMACOGs/ PMAC2606s
Ultralite is used, Ixx95 must also be set appropriately. The Compact MACRO Station has a
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Absolute Pasition for Ultralite

Compact MACRO Station Feedback Type | Ix10 (Unsigned) | 1x10 (Signed)
(firmware version 1.16H and above)

ACC-8D Opt 7 Resolver/Digital Converter $73000n $F3000n
ACC-8D Opt 9 Yaskawa Absolute Encoder Convert $72000n $F2000n
ACC-8D Opt10 Sanyo Absolute Encoder Converter $74000n $F4000n
ACC-28B orACC-28E Analog/Digital Converter $74000n $F4000n
MACRO Station Option 1@GICC-6E A/D Converter $74000n $F4000n
MACRO Station Parallel Input $74000n $F4000n
MACRO Station MLDT Input $74000n $F4000n
n is the MACRO node number used for Motor x: 0, 1, 4, 5, 8, 9, C(12), or D(13).

Absolute Position for Turbo Ultralite (Ixx95=$720000 $740000, $F20000$F40000) Addresses are
MACRO Node Numbers

MACRO Node Ixx10 for Ixx10 for Ixx10 for Ixx10 for
Number MACROICO | MACROIC1 | MACROIC2 | MACROIC3

0 $000100 $000010 $000020 $000030

1 $000001 $000011 $000021 $000031

4 $000004 $000014 $000024 $000034

5 $000005 $000015 $000025 $000035

8 $000008 $000018 $000028 $000038

9 $000009 $000019 $000029 $000039

12 $00000C $00001C $00002C $00003C

13 $00000D $00001D $00002D $00003D

Compact MACRO Station Feedback Type | Ixx95 (Unsigned)| 1xx95 (Signed)

ACC-8D Opt 7 Resolver/Digital Converter $730000 $F30000
ACC-8D Opt 9 Yaskawa Absolute Encoder Convert $720000 $F20000
ACC-8D Opt 10 Sanyo Absolute Encoder Convertel $740000 $F40000
ACC-28B Analog/Digital Converter $740000 $F40000
MACRO Station Option 1&ICC-6E A/D Converter $740000 $F40000
MACRO Station Parallel Input, MLDT, SSI $740000 $F40000

WhenPMAC or PMAC2 has Ix10 set to get absolute position over MACRO, it executes a station auxiliary
read command MS{node},1920 to request the absolute position from the Compact MACRO Station. The
station then references its own 111x value to determine tlee fypmat, and address of the data to be read.

MACRO Parallel Absolute Position Setup

MI111 through MI118 (MI1X) specify whether, where, and how absolute position is to be read on the
Compact MACRO Station for a motor node (MXldontrols thexth motor rode, usually which
corresponds to Motoron PMAC) and sent back to the Ultralite.

If MI11x s set to O, no powesn reset absolute position value will be returned to PMAC. If Mid et

to a value greater than 0, then when the PMAC requests thet@hsosition because its Ix10 and/or Ix81
values are set to obtain absolute position through MACRO (sending an auxiBénpde},MI920
command), the Compact MACRO Station will use M{1d determine how to read the absolute position,
and report that posiin back to PMAC as an auxiliary response.

For an MLDT, take the output from the encoder conversion table (ECT) at the MACRO Station and
process it as an absolute position because the information in the ECT is synchronized properly.
Remember, the outputdim the encoder conversion table will reside in the X register. For example, with
the following entry:

MS0,MI1120=$30C040($10 of ECT)

MS0,MI121=$FFFFFF$11 of ECT)
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MSO0,M1122=32 ($12 of ECT)

The output from the ECT will reside in X:$12 and this will be tegister to obtain the absolute data
from.

MI11x consists of two parts. The low 16 bits (last four hexadecimal digits) specify the address on the
MACRO Station from which the absolute position information is read. The high eight bits (first two
hexadeimal digits) tell the Compact MACRO Station how to interpret the data at that address (the
method.

MACRO MI11x Parallel Word Example: Signed 24-bit Absolute MLDT $0010
HEX($) D 8 0 0 1 0

BIT 23| 22 |21|20|19 |18 (17 |16]|15|14 (13 |(12]|11|10| 9 [ 8 |} 7 | 6 511413 2(1]0

VALUE | 1 1 (o]j1]1 0]0 0jJ]0]07]O 0OjJ]o0f[fO0O}]J0O0]O o[11]60 0O|]0{fO

01]0
\a g
# of bits/location ($18=24dec) Source Address ($0011)

\— Y -address(0)/Xaddress(1) control bit
Unsigned(0)/signed(1) format bit
X/Y Address Bit: If bit 22 of Ix10 is 0, the PMAC looks for the parallel sensor in its Y address space.
This is the standard choice, since all I/O ports map into the Y address space. If this bitis 1, PMAC looks
for theparallel sensor in its X address space.
Signed/Unsigned Bit: If the most significant bit (MSB- bit 23) of MI11x is O, the value read from the
absolute sensor is treated as an unsigned quantity. If the MSB is 1, which adds $80 to the high eight bits
of MI11x, the value read from the sensor is treated as a signed¢ctnwgdement quantity.
MSO0,MI111=$D80010 ;read signed 24 - bit absolute power on position
:from X:$0010

Example MLDT Setup for UMAC MACRO
Ultralite Turbo Ultralite Description

1110=$740000 1110=$000100 Power on position read from MACRO Node 0 as an
1195=$740000 unsigned value

MS0,i161=3825 ;(15*255)

Ms0,i903=2258 ;default
MSO0,1904=25 ;might need to increase from factory default
MS0,1910=12

MS0,1916=3

MS0,i120=$30C040
MSO0,1121=$FFFFFF ;24 - bit

MS0,1122=32 ;output at $12

MS0,i101=$12
Ms0,i111=$D80010 ;grab data from 1 st entry of ECT X register
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ACC-24E2A TERMINAL BLOCK DESCRIPTION

The terminal blocks on th&CC-24E2Aare described as TB1 Top, TB2 Top, TB3 Top, TB1 Bottom,

TB2 Bottom, TB3 Bottom, TB1 Front and TB2 Front. The top connectors have the Encoder signals, the
bottom connectors have the Amplifier signals, and the front connectors contain the Limit and Flag
signals.

Connector TB1 TOP - Encoder 1

Pin# Symbol Function | Description Notes
1 CHA1+ Input Encoder 1 Positive A Channel
2 CHA1- Input Encoder 1 Negative A Channel
3 CHB1+ Input Encoder 1 Positive B Channel
4 CHB1- Input Encoder 1 Negative B Channel
5 CHC1+ Input Encoder 1 Positive C Channel Index channel
6 CHCI1- Input Encoder 1 Negative C Channel Index channel
7 ENCPWR Output Digital Supply Power for encoder
8 GND Common Digital Reference
9 CHU1+/DIR_1+ |I/O Supplemental Flag U or Direction 1+ | Also Direction Output
10 CHV1+/DIR_1- |I/O Supplemental Flag V or Direction 1 Also Direction Output
11 CHW1+/PUL_1+|1/O Supplemental Flag W or Pulse Output | Also Pulse Output
12 CHT1+/PUL_% |I/O Supplemental Flag T or Pulse Output 1 Also Pulse Output

Connector TB2 Top - Encoder 2

Pin# Symbol Function Description Notes
1 CHA2+ Input Encoder 2 Positive A Channel
2 CHAZ2- Input Encoder 2 Negative A Channel
3 CHB2+ Input Encoder 2 Positive B Channel
4 CHB2- Input Encoder 2 Negative B Channel
5 CHC2+ Input Encoder 2 Positive C Channel Index channel
6 CHC2 Input Encoder 2 Negative C Channel Index channel
7 ENCPWR Output Digital Supply Power for encoder
8 GND Common Digital Reference
9 CHU1+/DIR_2+ |1/O Supplemental Flag U or Direction 2+ | Also Direction Output
10 CHV1+/DIR_2 |1/O Supplemental Flag V or Direction 2 Also Direction Output
11 CHW1+/PUL_2+|1/O0 Supplemental Flag W or Pulse Output | Also Pulse Output
12 CHT1+/PUL_2 |I/O Supplemental Flag T or Pulse Output 2 Also Pulse Output

ACG24E2A TERMINAL BLOCK DESCRIPTION
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Connector TB3 Top T EQU Outputs

Pin# Symbol Function | Description Notes
1 GND Common Reference Voltage
2 BEQU1 Output Compare Output 1
3 BEQU2 Output Compare Output 2

ACG24E2ATERMINAL BLOCK DESCRIPTION
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Connector TB1 Bottom Amp 17 Out 1

Pin# Symbol Function | Description Notes

1 DAC1A+ Output Phase A Analog Out +/-10V, ref to AGND

2 DAC1A- Output | phase A Analog Out -[+10V; ref to AGND

3 DAC1B+ Output | Phase B Analog Out +/-10V, ref to AGND

4 DAC1B- Output Phase B Analog Out -/+10V; ref to AGND

5 AE NC 1 Output | Amplifier Enable Normally closed

6 AE COM 1 Input Amplifier Enable

7 AE NO 1 Output | Amplifier Enable Normally open

8 AFAULT_1+ Input

9 AFAULT _1- Input

10 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87,
E88 if using external power

11 AA-15V Input* Analog Negative Supply Voltage | Remove jumpers E85, E87,
E88 if using external power

12 AAGND Input* | Apalog Reference Voltage Remove jumpers E85, E87,
E88 if using external power

*External power supply inputs for optsolation from the digitajround plane.

Connector TB2 Bottom Amp 7 Out 2

Pin# Symbol Function | Description Notes

1 DAC2A+ Output Phase A Analog Out +/-10V, ref to AGND

2 DAC2A- Output Phase A Analog Out -/+10V; ref to AGND

3 DAC2B+ Output Phase B Analog Out +/-10V, ref to AGND

4 DAC2B- Output Phase B Analog Out -/+10V; ref to AGND

5 AE_NC 2 Output Amplifier Enable Normally closed

6 AE_COM 2 Output Amplifier Enable

7 AE_NO 2 Output Amplifier Enable Normally open

8 AFAULT_ 2+ Input

9 AFAULT_2- Input

10 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87,
E88 if using external power

11 AA-15V Input* Analog Negative Supply Voltage | Remove jumpers E85, E87,
E88 if using external power

12 AAGND Input* Analog Reference Voltage Remove jumpers E85, E87,

E88if using external power

* External power supply inputs for opisolation from the digital ground plane.

Connector TB3 Bottom 1 Analog Power

Pin# Symbol Function | Description Notes
1 AAGND Input* Analog Reference Voltage Remove jumpers E85, E87,
E88 if using external power
2 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87,
E88 if using external power
3 AA-15V Input* Analog Negative Supply Voltage | Remove jumpers E85, ES7,

E88 if using external power

* External power supply inputer optoisolation from the digital ground plane.

ACG24E2A TERMINAL BLOCK DESCRIPTION
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Connector TB1 Front- Limits 1

Pin# Symbol Function | Description Notes
1 USER1 Input General Capture Flag Sinking or sourcing
2 PLIM1 Input Positive Limit Flag Sinking or sourcing
3 MLIM1 Input NegativeLimit Flag Sinking or sourcing
4 HOME1 Input Home Flag Sinking or sourcing
5 FLG_1_RET |Input Return For All Flags +V (12 to 24V) or OV

Connector TB2 Front- Limits 2

Pin# Symbol Function | Description Notes

1 USER2 Input General Capture Flag Sinking orsourcing
2 PLIM2 Input Positive Limit Flag Sinking or sourcing
3 MLIM2 Input Negative Limit Flag Sinking or sourcing
4 HOME2 Input Home Flag Sinking or sourcing
5 FLG_2 RET |Input Return For All Flags +V (12 to 24V) or OV

ACG24E2A TERMINAL BLOCK DESCRIPTION
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ACC-24E2 OPTION 1A TERMINAL BLOCK DESCRIPTION

The terminal blocks on th&CC-24E2 option 1A are described as TB1 Top, TB2 Top, TB3 Top, TB1
Bottom, TB2 Bottom, TB3 Bottom, TB1 Front and TB2 Front. The top connecwesthe Encoder

signals, the bottom connectors have the Amplifier signals, and the front connectors contain the Limit and
Flag signals.

Connector TB1 Top - Encoder 3

Pin# Symbol Function | Description Notes

1 CHA3+ Input Encoder 3 Positive A Channel Also pulse input
2 CHA3- Input Encoder 3 Negative A Channel Also pulse input
3 CHB3+ Input Encoder 3 Positive B Channel Also direction input
4 CHB3 Input Encoder 3 Negative B Channel Also direction input
5 CHC3+ Input Encoder 3 Positive C Channel Indexchannel
6 CHC3 Input Encoder 3 Negative C Channel Index channel
7 ENCPWR Output Digital Supply Power for encoder
8 GND Common Digital Reference
9 CHU3+/DIR_3+ | 1/O Supplemental Flag U or Direction 3+ | Also direction output
10 CHV3+/DIR_3 |I/O Supplemental Flag V or Directior 3 | Also direction output
11 CHW3+/PUL_3+| /O Supplemental Flag W or Pulse Output| Also pulse output

12 CHT3+/PUL_3 |I/O Supplemental Flag T or Pulse Output { Also pulse output

Connector TB2 Top i Encoder 4

Pin# Symbol Function | Description Notes
1 CHA4+ Input Encoder 4 Positive A Channel
2 CHA4- Input Encoder 4 Negative A Channel
3 CHB4+ Input Encoder 4 Positive B Channel
4 CHB4- Input Encoder 4 Negative B Channel
5 CHCA4+ Input Encoder 4 Positive C Channel Index channel
6 CHC4 Input Encoder 4 Negative C Channel Index channel
7 ENCPWR Output Digital Supply Power for encoder
8 GND Common Digital Reference
9 CHU1+/DIR_4+ [I/O Supplemental Flag U or Direction 4+ | Also direction output
10 CHV1+/DIR_4 |1/O Supplemental Flag V or Direction 4 Also direction output
11 CHW1+/PUL_4+|1/0 Supplemental Flag W or Pulse Output | Also pulse output
12 CHT1+/PUL_4 |1/O Supplemental Flag T or Pulse Output 4 Also pulse output

ACGC24E2 option 1A TERMINAL BLOCK DESCRIPTION
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Connector TB3 Top T EQU Outputs

Pin# Symbol Function Description Notes
1 GND Common Reference Voltage
2 BEQU3 Output Compare Output 3
3 BEQU4 Output Compare Output 4

ACGC24E2 option 1A TERMINAL BLOCK DESCRIPTION
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Connector TB1 Bottom Amp-Out 3

Pin# Symbol Function | Description Notes

1 DAC3A+ Output Phase A Analog out +/-10V, refto AGND

2 DACSA- Output Phase A Analog out -[+10V; ref to AGND

3 DAC3B+ Output Phase B Analog out +/-10V, ref to AGND

4 DAC3B- Output Phase B Analog out -/+10V; ref to AGND

5 AE_NC 3 Output Amplifier Enable Normally closed

6 AE_COM_3 Output Amplifier Enable

7 AE_NO 3 Output Amplifier Enable Normally open

8 AFAULT_3+ Input

9 AFAULT_3- Input

10 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87,
E88 if using external power

11 AA-15V Input* Analog Negative Supply Voltage | Removegumpers E85, E87,
E88 if using external power

12 AGND Input* Analog Reference Voltage Remove jumpers E85, E87,

E88 if using external power

* External power supply inputs for optsolation from the digital ground plane.

Connector TB2 Bottom Amp-Out 4

Pin# Symbol Function | Description Notes

1 DAC4A+ Output Phase A Analog out +/-10V, ref to AGND

2 DAC4A- Output Phase A Analog out -/+10V; ref to AGND

3 DAC4B+ Output Phase B Analog out +/-10V, ref to AGND

4 DAC4B- Output Phase B Analog out -/+10V; refto AGND

5 AE_NC 4 Output Amplifier Enable Normally closed

6 AE_COM_4 Output | Amplifier Enable

7 AE_NO 4 Output Amplifier Enable Normally open

8 AFAULT 4+ Input

9 AFAULT 4- Input

10 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E8&87,
E88 if using external power

11 AA-15V Input* Analog Negative Supply Voltage | Remove jumpers E85, E87,
E88 if using external power

12 AAGND Input* Analog Reference Voltage Remove jumpers E85, E87,

E88 if using external power

* External power supplinputs for opteisolation from the digital ground plane.

Connector TB3 Bottom-Analog Power

Pin# Symbol Function Description Notes
1 AAGND Input Analog Reference Voltage Remove jumpers E85, E87, E
if using external power
2 AA+15V Input Analog PositiveSupply Voltage Remove jumpers E85, E87, E
if using external power
3 AA-15V Input Analog Negative Supply Voltage | Remove jumpers E85, E87, E

if using external power

* External power supply inputs for optsolation from the digital ground plane.

ACGC24E2 option 1A TERMINAL BLOCK DESCRIPTION
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Connector TB1 Front - Limits 3

Pin# Symbol Function Description Notes
1 USER3 Input General Capture Flag Sinking or sourcing
2 PLIM3 Input Positive Limit Flag Sinking or sourcing
3 MLIM3 Input Negative Limit Flag Sinking or sourcing
4 HOMES Input HomeFlag Sinking or sourcing
5 FLG_3 _RET |Input Return for All Flags +V (12 to 24V) or OV

Connector TB2 Front - Limits 4

Pin# Symbol Function Description Notes

1 USER4 Input General Capture Flag Sinking or sourcing
2 PLIM4 Input Positive Limit Flag Sinkingor sourcing
3 MLIM4 Input Negative Limit Flag Sinking or sourcing
4 HOME4 Input Home Flag Sinking or sourcing
5 FLG_4 RET |Input Return for All Flags +V (12 to 24V) or OV

ACGC24E2 option 1A TERMINAL BLOCK DESCRIPTION
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ACC-24E2A DB15 CONNECTOR OPTION

DB15 Style Connector J1 Top - Encoder 1/ EQU

Pin# Symbol Function | Description Notes
1 CHT1+/PUL_% |I/O Supplemental Flag T or Pulse Output ] Also pulse output
2 CHV1+/DIR_1- |1/O Supplemental Flag V or Direction 1 Also directionoutput
3 GND Common Digital Reference
4 CHCI- Input Enc 1 Neg. C Chan. Index channel
5 CHB1- Input Enc 1 Neg. B Chan.
6 CHA1- Input Enc 1 Neg. A Chan.
7 GND Common Reference Voltage
8 BEQU2 Output Compare Output 2
9 CHW1+/PUL_1+|1/O Supplemental Flag W or Pulse Output| Also pulse output
10 CHU1+/DIR_1+ [1/O Supplemental Flag U or Direction 1+ | Also direction output
11 ENCPWR Output Digital Supply Power for encoder
12 CHC1+ Input Enc 1 Pos. C Chan. Index channel
13 CHB1+ Input Encl Pos. B Chan.
14 CHA1+ Input Enc 1 Pos. A Chan.
15 BEQU1 Output Compare Output 1

DB15 Style Connector J2 Top - Encoder 2/ EQU

Pin# Symbol Function | Description Notes
1 CHT2+/PUL_2 110 Supplemental Flag T or Pulse Output ] Also pulse output
2 CHV2+/DIR_2- 110 Supplemental Flag V or Direction 2 Also direction output
3 GND Common Digital Reference
4 CHC2- Input Enc 2 Neg. C Chan. Index channel
5 CHB2- Input Enc 2 Neg. B Chan.
6 CHA2- Input Enc 2 Neg. A Chan.
7 GND Common Referencé/oltage
8 BEQU2 Output Compare Output 2
9 CHW2+/PUL_2+ |I/O Supplemental Flag W or Pulse Output| Also pulse output
10 CHU2+/DIR_2+ |I/O Supplemental Flag U or Direction 2+ | Also direction output
11 ENCPWR Output Digital Supply Power for encoder
12 CHC2+ Input Enc 2 Pos. C Chan. Index channel
13 CHB2+ Input Enc 2 Pos. B Chan.
14 CHA2+ Input Enc 2 Pos. A Chan.

ACGC24E2A db15 cONNECTOR oPTION
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Pin#

Symbol

Function

Description

Notes

15

BEQU1

Output

Compare Output 1

ACG24E2A db15 cONNECTOR oPTION

78




Accessory 24E2A

DB15 Style Connector J1 Bottom Amp i Out 1/Analog Power

Pin# Symbol Function Description Notes

1 DAC1A+ Output Phase A Analog Out +/-10V, ref to AGND

2 DAC1B+ Output Phase B Analog Out +/-10V, ref to AGND

3 AE NC 1 Output Amplifier Enable Normally closed

4 AE NO 1 Output Amplifier Enable Normally open

5 AFAULT _1- Input

6 AA-15V Input* AnalogNegative Supply Voltage | Remove jumpers E85, E87, E88
using external power

7 AAGND Input* Analog Reference Voltage Remove jumpers E85, E87, E88
using external power

8 AA-15V Input* Analog Negative Supply Voltage| Remove jumpers E85, E87, E88
usingexternal power

9 DAC1A- Output Phase A Analog Out -/+10V; ref to AGND

10 DAC1B- Output Phase B Analog Out -/+10V; ref to AGND

11 AE_COM_1 Input Amplifier Enable

12 AFAULT 1+ Input

13 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E8E&87, E88 if
using external power

14 AAGND Input* Analog Reference Voltage Remove jumpers E85, E87, E88
using external power

15 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87, E88

using external power

*External power supplinputs for opteisolation from the digital ground plane.

DB15 Style Connector J2 Bottom Amp 7 Out 2/Analog Power

Pin# Symbol Function Description Notes

1 DAC2A+ Output Phase A Analog Out +/-10V, ref to AGND

2 DAC2B+ Output Phase B Analog Out +/-10V, refto AGND

3 AE_NC 2 Output Amplifier Enable Normally closed

4 AE_NO 2 Output Amplifier Enable Normally open

5 AFAULT_2- Input

6 AA-15V Input* Analog Negative Supply Voltagg Remove jumpers E85, E87, E8§
using external power

7 AAGND Input* AnalogReference Voltage Remove jumpers E85, E87, E8F
using external power

8 AA-15V Input* Analog Negative Supply Voltage Remove jumpers E85, E87, ESH
using external power

9 DAC2A- Output Phase A Analog Out -/+10V; ref to AGND

10 DAC2B- Output Phase BAnalog Out -/+10V; ref to AGND

11 AE_COM_2 Input Amplifier Enable

12 AFAULT_2+ Input

13 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87, E88
using external power

14 AAGND Input* Analog Reference Voltage Remove jumpers E8%87, E88 if
using external power

15 AA+15V Input* Analog Positive Supply Voltage | Remove jumpers E85, E87, E88

using external power

*External power supply inputs for opisolation from the digital ground plane.

ACGC24E2A db15 cONNECTOR oPTION
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Accessory 24E2A

Connector TB1 Front-Limits 1

Pin# Symbol Function Description Notes
1 USER1 Input General Capture Flag | Sinking or sourcing
2 PLIM1 Input Positive Limit Flag Sinking or sourcing
3 MLIM1 Input Negative Limit Flag Sinking or sourcing
4 HOME1 Input Home Flag Sinking or sourcing
5 FLG_1 RET |Input Return For All Flags +V (12 to 24V) or OV

Connector TB2 Front-Limits 2

Pin# Symbol Function Description Notes
1 USER2 Input General Capture Flag | Sinking or sourcing
2 PLIM2 Input Positive Limit Flag Sinking or sourcing
3 MLIM2 Input Negative Limit Flag Sinking or sourcing
4 HOME2 Input Home Flag Sinking or sourcing
5 FLG_2 RET |Input Return For All Flags +V (12 to 24V) or OV

ACGC24E2A db15 cONNECTOR oPTION
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Accessory 24E2A

UBUS PINOUTS

For more details about the JEXP, see the UBUS Specification Document.

P1UBUS (96- | ¢32/0000000000000000000000000000000 ¢!
Pin Header) B32| OO0 OO0 000OACOOO00000AAO00000A3 |81
232|00000000000000O0000000000000000 a1
Front View
Pin # Row A Row B Row C
1 +5Vdc +5Vdc +5Vdc
2 GND GND GND
3 BDO1 DATO BDOO
4 BDO3 SELO BDO2
5 BDO5 DAT1 BDO4
6 BDO7 SEL1 BDO6
7 BDO9 DAT2 BDO8
8 BD11 SEL2 BD10
9 BD13 DAT3 BD12
10 BD15 SEL3 BD14
11 BD17 DAT4 BD16
12 BD19 SEL4 BD18
13 BD21 DAT5 BD20
14 BD23 SEL5 BD22
15 BS1 DAT6 BSO
16 BAOL SEL6 BAOO
17 BAO3 DAT7 BAO2
18 BX/Y SEL7 BAO4
19 CS3 BAOG cs2
20 BAO5 BAO7 CS4
21 Csiz BAOS CsS10
22 Csi6 BAO9 CS14
23 BAL3 BAL0 BAL2
24 BRD- BALL BWR-
25 BS3 MEMCSO- BS2
26 WAIT- MEMCSL- RESET
27 PHASE+ IREQL- SERVO+
28 PHASE IREQ2- SERVO
29 ANALOG GND IREQ3 | ANALOG GND
30 -15Vdc PWRGND +15Vdc
31 GND GND GND
32 +5vdc +5vdc +5vdc

UBUS Pinouts
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Accessory 24E2A

E-POINT JUMPER SETTINGS

ACC-24E2A Base Board (Channels* 1 and 2)

Jumper | Config. Description Default
E1A 1-2 No Jumper for TTL Level input for CHUL1 flag No jumper
Jumper 12 for DIR1+ output in Stepper Mode
E1B 1-2 No Jumper for TTL Level input for CHV1 flag No jumper
Jumper 12 for DIR1- output in Stepper Mode
E1C 1-2 No Jumper for TTL Level input fa€HW1 flag No jumper
Jumper 12 for PUL1+ output in Stepper Mode
E1D 1-2 No Jumper for TTL Level input for CHT1 flag No jumper
Jumper 12 for PULZL output in Stepper Mode
E2A 1-2 No Jumper for TTL Level input for CHU2 flag No jumper
Jumper 12 for DIR2+ output irStepper Mode
E2B 1-2 No Jumper for TTL Level input for CHV2 flag No jumper
Jumper 12 for DIR2- output in Stepper Mode
E2C 1-2 No Jumper for TTL Level input for CHW2 flag No jumper
Jumper 12 for PUL2+ output in Stepper Mode
E2D 1-2 No Jumpeffor TTL Level input for CHT2 flag No jumper
Jumper 12 for PUL2 output in Stepper Mode
E5 1-2-3 Jump 22 for Turbo 3U CPU and MACRO CPU Jump 12
** Jump 2-3 for legacy MACRO CPU (before 6/00)
E13 1-2-3 Jump 12 to receive phase and servo clocks Factory set
Jump 23 to transmit phase and servo clocks
E85 1-2 Jump 12 for Backplane Supplied +15V Jump 12
No Jumper for External Supplied +15V
E87 1-2 Jump 12 for Backplane Supplied AGND Jump 12
No Jumper for External Supplied AGND
E88 1-2 Jumpl-2 for Backplane Supplied 5V Jump 12
No Jumper for External Supplied5V
OPT1 1-2 For factory use only
OPT2 1-2 For factory use only
* The channels refer to the Servo IC associated wit\D€-24E2 base board. For example
an eightaxis application would have twdCC-24E2s with option 1. The firgdCC-24E2
would have axes-4 and the seconlCC-24E2 would contain axes&
** For legacy MACRO Stations (part number 6028030 thru 602804.04)

E-Point Jumper Settings



Accessory 24E2A

ACC-24E2A Option 1 Board (Channels 3 and 4)

Jumper | Config. Description Default

E1A 1-2 No Jumper for TTL Level input for CHU3 flag No jumper
Jumper 12 for DIR3+ output in Stepper Mode

E1B 12 No Jumper for TTL Level input for CHV3 flag No jumper
Jumper 12 for DIR3- output in Stepper Mode

E1C 1-2 No Jumper for TTL Level input for CHW3 flag No jumper
Jumper 12 for PUL3+ output in Stepper Mode

E1D 1-2 No Jumper for TTL Level input for CHT3 flag No jumper
Jumper 12 for PUL3 output in Stepper Mode

E2A 1-2 No Jumper for TTL Level input for CHU4 flag No jumper
Jumper 12 for DIR4+ output in Stepper Mode

E2B 1-2 No Jumper for TTL Level input for CHV4 flag No jumper
Jumper 12 for DIR4 output in Stepper Mode

E2C 1-2 No Jumper for TTL Level input foEeHW4 flag No jumper
Jumper 12 for PUL4+ output in Stepper Mode

E2D 1-2 No Jumper for TTL Level input for CHT4 flag No jumper
Jumper 12 for PUL4 output in Stepper Mode

E85 1-2 Jump 12 for Backplane Supplied +15V Jump 12
No Jumper for External Supplied +15V

E87 1-2 Jump 22 for Backplane Supplied AGND Jump 12
No Jumper for External Supplied AGND

E88 1-2 Jump %2 for Backplane Supplied 5V Jump 12
No Jumper for External Suppliedl5V

E-Point Jumper Settings



