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INTRODUCTION

Overview

The Acc-24E2 Axis Expansion Board provides two o four chanrels of PMAC2-style dired PWM servo
interfacecircuitry for UMAC and UltraliteMACRO Station cortrollers. The Acc-24E2 is part of the
UMAC family of expansion cards and these accesory cards aredesigned to pluginto an industrial 3U
rad system. The information from these accesoriesis passed dredly to either the UMAC or MACRO
Station CPU via the high speed UBUS expansion bis. Other axis or feedbadk interfaceUBUS
accsries include the following:

Acc-14E Pardle Feelbadk Inpus (absol ute enc. or interfeometers)
Acc-24E2 Digital Amplifier Breakout w/ TTL encader inputs
Acc-24E2A Analog Amplifier Breakout w/ TTL encoder inputs
Acc-24E2S Stepper Amplifier Breakout w/ TTL encoder inputs

Acc-28E 16-hit A/D Converter Inputs (up to four per card)
Acc-51E 4096 times interpalator for 1Vpp sinusoidal encoders
Acc-53E SSI encoder interface (up to 8 channels)

Up to eight Acc-24E2x baards can be conreded to ore UMAC providing upto 32addtional channels of
servo interfacecircuitry. Becaise eah MACRO Station CPU can sevice oy eight channels of servo
data, orly two Acc-24E2x baards can be conreded to the MACRO-Station. The new MACRO 16-Axis
CPU can suppat four Acc-24E2x cards.

The Acc-24E2 baard contains no pocessor; it has ore highly integrated 4-channel PMAC2-style Servo IC
with the buffering circuitry and conredors aroundthem. The two-axis Acc-24E2 pugsinto the
badkplane and uses ore slot in the Radk. If two more axes areneeded, Acc-24E2 Option 1can be
plugged into the Acc-24E2 conredors. The Acc-24E2 with its Option 1card takes up atotal of two slots.

Features
The Acc-24E2 baard can be used with any UMAC or MACRO Station CPU interfadng throughthe UBUS.
The Acc-24E2 suppats bath Dired PWM servo and PFM stepper interfaces:

Dired digital puse-width moduated (PWM) phese voltage commands

Pulse-and-diredion commands

Board Configuration
An Acc-24E2 comes standard with ore Servo IC providing four servo interfacechannels, which are
brought out onterminal blocks and mini D-Sub conredors. Two of these channels arebrougtt out onthe
singe-board base configuration.
Ead channel of servo interfacecircuitry includes the foll owing:
Two ouput commend signal sets, configurable as ether:
One puse-and-diredion
ThreePWM top-and-bottom pairs
AB-Quadrature and Index puse differential/sing e-ended encoder input
Nineinpu flags, two ouput flags
Interfaceto two extemal serial ADCs, 8to 18 lits, for current |oop feedbadk
Option 1D: If Option 1D Piggybadk Board is ordered, the circuitry and input/output conredors are
provided for the third and fourth channels associated with the Servo | C onthe main Acc-24E2.

Introduction

Acc-24E2 Power Supply Requirements

The following table lists the power requirements for the entire Acc-24E2 family of products for the
UMAC Turboand UMAC MACRO. Because of the flexibility of these products, the power requirements
for all Acc-24E products arelisted.

Product 5V 12V for DACs | -12V for DACs | 12V-24V for Flag Circuits
Acc-24E2 700mA N/A N/A

Acc-24E2 opt. 1 200mA N/A N/A

Acc-24E2A 800mA 200mA 200mA

Acc-24E2 opt. 1A 200mA 200mA 200mA

Acc-24E2¢ 600mA N/A N/A
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E-POINT JUMPER SETTINGS

Acc-24E2 Base Board (Channels* 1 & 2)

Jumper | Configuration | Description Default
E1A 1-2 No Jumper for TTL Level input for CHU1 flag Na jumper
Jumper 1-2 for DIR1+ autput in Stepper Made
E1B 1-2 No Jumper for TTL Level input for CHV1 flag Na jumper
Jumper 1-2 for DIR1- output in Stepper Mode
E1C 1-2 No Jumper for TTL Level input for CHW1 flag Na jumper
Jumper 1-2 for PUL1+ output in Stepper Mode
E1D 1-2 No Jumper for TTL Level input for CHT1 flag Na jumper
Jumper 1-2 for PUL1- output in Stepper Mode
E2A 1-2 No Jumper for TTL Level input for CHU2 flag Na jumper
Jumper 1-2 for DIR2+ output in Stepper Mode
E2B 1-2 No Jumper for TTL Level input for CHV2 flag Na jumper
Jumper 1-2 for DIR2- output in Stepper Mode
E2C 1-2 No Jumper for TTL Level input for CHW2 flag Na jumper
Jumper 1-2 for PUL2+ output in Stepper Mode
E2D 1-2 No Jumper for TTL Level input for CHT2 flag Na jumper
Jumper 1-2 for PUL2- output in Stepper Mode
ES 1-2-3 Jump 1-2 for Turbo 3U CFU and MACRO CPU Jump 1-2
** Jump 2-3 for legagy MACRO CPU (before 6/00)
E7 1-2 No jumper to nct tie D-shell to chassis ground Na Jumper
Jump 1-2 to tie J1 D-Shell to chassisground
E8 1-2 No jumper to nat tie D-shell to chassis ground Na Jumper
Jump 1-2 to goundJ2 D-Shell to ChassisGround
E10 1-2-3 Connects FCQ to FCZfrom J1 PWM AMP1 Jump 2-3
connedorsto U,V,W & T inpt flags on * Channel
Jump 1-2 for hightrue fault signas
Jump 2-3 for low true fault signals
El1 1-2-3 Connects FCO to FCZfrom J2 PWM AMP2 Jump 2-3
connedorsto U,V,W & T input flags on 2 Channel
Jump 1-2 for hightrue fault signals
Jump 2-3 for low true fault signals
E1Z 1-2-3 Jump 1-2 ta receive phase and servo clocks Factary set
Jump 2-3 to transmit phase and servo clocks
E111 1-2 No jumper for direct PWM mode axis 1 Na jumper
Jump 1-2 for puseand dredion mode axis 1
E112 1-2 No jumper for direct PWM mode axis 2 Na jumper
Jump 1-2 for puseand dredion mode axis 2
* The channels refer to the Serva IC associated with the Acc-24E2 base hoard. For example, an 8-axis
appli cation would have two Acc-24E2s with ogtion 1. The firstAcc-24E2 would have axes 1-4 and
the second Acc-24E2 would contain axes 5-8.
** For legaoy MACRO Stations (part number 602804100thru 602804104)

E-Point Jumper Settings

Acc-24E2 Option 1 Board (Channels 3 & 4)

Jumper | Configuration | Description Default

E1A - No Jumper for TTL Level input for CHUS flag No jumper
Jumper 1-2 for DIR3+ ouput in Stepper Mode

E1B 1-2 No Jumper for TTL Level input for CHV2 flag No jumper
Jumper 1-2 for DIR3- output in Stepper Mode

E1C 1-2 No Jumper for TTL Level input for CHWZ flag No jumper
Jumper 1-2 for PUL3+ ouput in Stepper Mode

E1D 1-2 No Jumper for TTL Level input for CHT2 flag No jumper
Jumper 1-2 for PUL3- output in Stepper Mode

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

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

E2C 1-2 No Jumper for TTL Level input for CHWA4 flag No jumper
Jumper 1-2 for PUL4+ ouput in Stepper Mode

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

E7 12 No jumperto nd tie D-shell to chassisground No Jumper
Jump 1-2totie J1 D-Shell to chassisground
E8 12 No jumperto nd tie D-shell to chassisground No Jumper

Jump 1-2 to ground J2 D-Shell to Chassis Ground

E10 12-3 Conreds FCO to FC3from J1 PWM AMP3 conredorsto | Jump 2-3
U,V,W & T input flags on 3° Channel
Jump 1-2 for high true fault signals
Jump 2-3 for low true fault signals

El11 1-2-3 Connects FCO to FCZfrom J2 PWM AMP4 connectors ta | Jump 2-2
U,V,W & T input flags on 4" Channel
Jump 1-2 for high true fault signals
Jump 2-3 for low true fault signals

E111 1-2 No jumper for direct PWM mode axis 3 No jumper
Jump 1-2 for puse and dredion mode axis 3

E112 1-2 No jumper for direct PWM mode axis 4 No jumper
Jump 1-2 for puseand dredion mode axis 4
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HARDWARE SETUP

Position Compare Port Driver IC

Aswith the other PMAC cortroll ers, the UMAC has the high speed compare outputs which all ows firing
an ouput based on paition. This circuit will firewithin 100 rsecof reading the desired pasition. The
position compareoutput pat on Acc-24E2x hes driver IC a comporent U27. This IC gives afastCMOS
driver. This IC givesafastCMOS driver.

The following table lists the properties of eadh driverIC:

Part #of Pins | Max Voaltage and Current | Output Type | Max Frequency
DS7545N 8 5/, 10mA Totem-Pole 5MHz
(CMOS)

Switch Configuration

UMAC Address DIP Switch S1
S1, S1-3, S1-4 areused to addressthe Acc-24E2 as shown in the table below.

S1-1 S1-3 S1-4 Board No. | IC Na. 1-Var. Range Base Address
ON ON ON 1 2 17200 078200
OFF ON ON 2 3 17300 078200
ON OFF ON 3 4 17400 079200
OFF OFF ON 4 5 17500 079300
ON ON OFF 5 6 17600 07A200
OFF ON OFF 6 7 17700 07AZ00
ON OFF OFF 7 8 17800 07B200
OFF OFF OFF 8 9 17900 07BZ00

S1-2, S1-5, and S1-6 areused to detemine whether the Acc-24E2 is communicaing to a Turbo 3U
PMAC or aMACRO Sttion CPU.

[ s12 | si5
[Ton T on

MACRO Station Address DIP Switch S1
Sl1-1, S1-2, S1-3, S1-4 areused to addressthe Acc-24E2 as shown in the table bel ow.

S1-6__| Function
ON | 2U Turbo FMAC Use |

€141 §1-2¢ €1-3 Si-4 Board No. I1C 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 602804-100 through 602804-104)

S1-5 and S1-6 areused to determine whether the Acc-24E2 is communicaingto a Turbo 3J PMAC or a
MACRO Station CPU.

| S1-5 | s16 | Function

[ OFF | _OFF | 3UMACRO Station use

Hardware Setup

Acc-24E2 Clock Settings

The Phase Clock and Servo Clock must be configured onead Acc-24E2x base board. Ead system can
have only ore sourcefor the servo and plase clocks and jumpers must be set appropriately to avoid a
timing corflict or a watchdogcondition.

Startingin UMAC Turbo firmwareversion 1.937 the firmwarewill set the clock settings automaticaly
for the Acc-24E2 cards in the UBUS. To enablethis feature, set jumper E13 from 2to 3for al of the
Acc-24E2s plugged into the UMAC. At re-nitidization (either $$$* ** command a power upwith E3
jumpered onUMAC), the firmwarewill know that al of the cards arein the auto corfiguration setup and
will assgn the card with the lowest base addresssetting (usually $7820() the task of sourcing the clocks
by setting \ariable 119 to the appropriate register. The clocks will be set initially to the factory default
servo updite cycle and plase clock cycle. For abetter uncerstanding d this feature, referto description
of 119in the Turbo SoftwareReference Manual.

For UMAC Turbo systemswith firmwareolder than version 1.937 set one of the Acc-24E2s to transmit
(E13set 2-3) the phase and sevo clock (usually the cad at the | owest base address setting) and the rest of
the Acc-24E2s to receve (E13 set 1-2) the phase and servo clocks.

For MACRO systems, the clock seled jumper shoud be set to recéve servo and plese clocks. For the
Acc-24E2, E13 shoud be set 1-2.

Resistor Pack Configuration

Differential or Single-Ended Encoder Selection

The differential input sigrel pairs to the PMAC have user-corfigurable pul -up/pull -down resistor
networks to permit the acceptance of either single-ended or differential signalsin ore setting, o the
detedion o lost differential signels in ancather setting.

The '+ inputs of each differential pair each have a hard-wired 1 kI pul-upresisor to +5V. This
canna be changed.

The'-" inputs of each differential pair each have a hard-wired 2.2 K1 resisbor to +5V; aso eah has
anather 2.2 Kk resistor as part of a socketed resistor pad that can be configured as a pull-up resistor
to +5V, or a pul-down resisor to GND.
If this socketed resistor is configured as a pull-down resistor (the default configuration), the combination
of pul-upand pul-down resisiors onthis line ads as avoltage divider, hddingthe lineat +2.5V inthe
absenceof an extemal sigrel. This configuration is required for single-ended inputs using the ‘+' lines
alore it is desirable for unconneded inputs to prevent the pick-up d spurious ndse; it is permissble for
differential line-driver inputs.
If this socketed resisbr is configured as a pull-up resistor (by reversing the SIP padk in the socket), the
two pardlel 2.2 k' resisbrsad asasingle 1.1 ki pul-upresistor, hddingthelineat +5V in the absence
of an extemal sigrel. This configurationis required if encoderdossdetedionis desired; it is required if
complementary open-colledor drivers areused; it is pemissble for dfferential line-driver inputs even
without encoder loss detedion.
If Pin 1 d theresistor pad (marked bya da onthe pad) matches Pin 1 d the socket (marked byawide
white squaresolder pin onthe front side of the board), then the padk is configured asa bank o pul -down
resistors. If the padk is reversed in the socket, it is configured as a bank of pul-upresistors.
Thefollowing table lists the pull -up/pull-down resistor padk for eadhinput device:

Device Resistor Pack | Pack Size
Encoder 1 RP22 6pin
Encoder 2 RF24 6-pin
Encoder 3 RP22 6-pin
Encader 4 RF24 6-pin
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Termination Resistors

The Acc-24E2A provides sockets for termination resistors on dfferential input pairs cominginto the
beard. As shipped, therearenoresistor pacs in these sockets. If these signels arebrougtt long dstances
into the Acc-24E2A baard and ringing at signal transitions is a problem, SIP resistor padks may be
mourted in these sockets to reduceor eliminate the ringing.

All termination resistor padks have independent resistors (no common connedion) with ead resisor
using two adjacent pins.

Channel Specific Resistor Packs

Channel 1 | Channel 2 | SIP Description
RP22 RF24 2.K Reverse resistor pack for encoder |oss feature (for differential
encoders only)
RP23 RF2E 220 Termination resistor to reduce ringing (not installed by default).
RP45 RP46 1K Install for 5V limits

UBUS Specific Resistor Packs

Resistor Pack SIP Description
RF5 220 Terminator (not installed, only used for non-UBUS)
RF6 2.X Full Down for Old MACRO CFU
Pull Up for UMAC Turbo & MACRO

Acc-24E2 Limit and Flag Wiring

The Acc-24E2 all ows the use of sinking a sourcing pasitionlimits and flags to the cortroller. The opto-
isolator IC used is a PS27054NEC-ND quad phdo-transistor output type. This IC all ows the current to
flow from return to flag (sinking) or from flag to return (sourcing).

5
RETURN
;7“
A
L oo Li g

A sample of the pasitive limit circuit is shovn below. The4.7K resisbor pads used will allow 12-24v
flaginpus. If 0-5V flags areused, then a 1K resistor pad (RP) can be placel in etther RP45 a RP46
(referto the Resistor Padk Configuration sedion d this manual). If theseresisior padks arena added, all
flags (I Limits, Home, User, and amplifier fault) will be referenced from 0-5V.

Digital | Analog
Plone Plone
!
PLIM+ 12 I § 47K LM
GMD 1 | & t&d
-—
1
| W

| PS270S—4NEG—HD (Surface Meunted)
PS2505—4NEC—HD (Socketad)

Hardware Setup

Connecting Limits/Flags to the Acc-24E2
Thefollowing dagram ill ustrates the sinking and sourcing conredions to an Acc-24E2. This example
uses 12-24V flags.

Fret

. Sinking,
Flag Supply Schornta

Fiog Supply
12247

ov

2av

L Sourcing,
Separate

Fiag Supph
i Supply

12:24v

Loss of Encoder Circuit

The encoder- assdetedion circuitry works for differential incremental encoders only. In proper
operaion, the digital states of the complementary inputs for channel (e.g. A and A/) shoud always be
oppasite: when oreis high, the otheris low. If for some reason, such as a cable conredion coming
undore, ore or more of the signal linesis nolonger driven, pul -upresistors onthe input line pul and
hald the sigral high.

The encoder- ossdetedion circuitry uses exclusive-or (XOR) gates on ead complementary pair to detedt
whether the sigrels arein the same or oppaite states. These results arecombined to produceasingle
encoder-ossstatus bit that the processor can read.

This technique requires that bath signal lines of the pair have pul -up resistors. Notethat this is nat the
default corfiguration  aPMAC asit is shipped. The complementary lines (A/ and B/) arepuled to
2.5V ina voltage-divider configuration as shipped to be ableto accet bah single-ended and namal
differential inputs. This must be changed to a pul -up corfiguration which invadves reversing a socketed
resisior pac onthe Acc-24E2.

Acc-24E2 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
RF22 Y:$07xF08,5 Y:$B8EC,5 QL 1- (0]
RF24 Y:$07xF09,5 Y:$B8ED,5 QL_2- Q
RF22** Y:$07xFOA,5 Y:$B8EE.S QL Z- Q
4 RF24** Y:$07xF0B,5 Y:$B8EF,5 QL 4- 0]

addreses.

*Thex digit in thishex address matches the value (8, 9, A, or B) in thefourth digit from theright in the board's own
base address(e.g. $07920 If dtemate addresshg d Servo ICsis used (e.g. Servo IC 2*), add $20to these

** These resisior pads areon the Option 1A piggybadk board (if present) of the modue, nat on the baseboard.




Accessory 24E2

Acc-24E2 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)* “Name” Sate
1 RP22 Y:$B8C8,5 Y:$B8CC.5 QL_1- Q
2 RF24 Y:$B8C9,5 Y:$B8CD,5 QL _2- 0
3 RP22** Y:$B8CA,5 Y:$B8CE,5 QL Z- 9]
4 RP24** Y:$B8CB,5 Y:$B8CF,5 QL _4- Q

*First Servo IC has base address $C040; second Servo IC has base address $C060
** These resisior padksareon the Option 1A piggybadk baard (if present) of the modue, nd onthe base board.

Hardware Setup

10
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CONNECTIONS

This diagram shows the location d conredions andjumpers for beth the base Acc-24E2 andits Option

1D piggybad baard.
. I —
L= = : i
| n
EncOpER 1 ! ’ L
O FQUIER
o Pl
e
z
o HDES
v [:ma BECTIELL
4
g Hea
e PWM_AMPI 1l PWM_AMPZ
E’ﬂl 1 Eme‘ B ‘:5'-5
) = o ol
u 1 iy
e N 1
- T —
Connections
Mating Connectors
Terminal Block Connectors
Name Manufacturer | Pins | Type Details
TB1- Top Phaenix Contact 12 Encoder 1 Inputs
TB2-Top Phaenix Contact 12 Encader 2 Inputs
TB3-Top Phaenix Contact g Compare Outputs
TB1- Front Phaenix Contact 5 Channel 1 Flags
TB2 Front Phoenix Contact 5 Channel 2 Flags
DB15 Connector Option
Name Manufacturer Pins | Type Details
J1- Top AMP 15 | AMP 745072-2 Encoder 1 Inputs and
CompareQutputs
J2-Top AMP 15 | AMP 745072-2 Encoder 2 Inputs and
CompareQutputs
Indicators
LED Color | Description
D5 Amber | Amplifier 1 Enabled
D6 Amber | Amplifier 2 enabled
D10 Green | Encoder 1 Fower OK
D11 Green | Encoder 2 Fower OK
D17 Green Fower Good

Overall Wiring Diagram

Lo

SNANWN

Ampiter

Float Shild

SSSSSS

]

=

Servo Motor [—
Fioat e
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Sample Wiring Diagrams
This section hes typical wiring dagramsfor the TTL level inpus, flags andlimits and PFM outputs.

TTL Level Inputs and Outputs

Quadrature Encoders U

v

Position Compare Outputs

sv
ov )
o —_—
%=
1 outputDevice o5
[E %5
-
o
o5
o4
Connections
Position Limits, Home Flag, and User Flag
ACC-24E2 Sourcing Flags ACC-24E2 Sinking Flags
24V Supply 24V Supply
o 2 o 2

Bis o R p— Py
i — T S A — U
EE — | e EE%
Teer

Acc-24E2 Stepper Motor Outputs (TTL level)

ACC-24E2 PFM-Stepper Output

Channel: Jumper E1A, E18, E1C, E1D

hannel; Jumper
Channelz: Jumper E2A, E25, E2C. E2D e e Ero Eve oo

Channel2: Jumper E2A, £28, E2C, E2D

Servo IC Configuration I-Variables

Turbo PMAC I-variables in the range 17000— 17999cortrol the configuration d the Servo ICs The
hundeds digit represents the number of the Servo IC (0to 9) in the system. Servo ICsOand lare(or can
be) on bard the Turbo PMAC baoard itself. Servo ICs 2 through 9are(or can be) onextemal devices
such as the Acc-24E2.

Servo IC Numbering
The number m of the Servo IC onthe Acc-24E2 baard is dependent onthe addressing d the board with
DIP switches S1-1, S1-3, and S1-4, which placethe board as thefirstthrougheight extemal devices:
First Acc-24E2 with option 1 Servo IC 2 (channels 1-4)
SeoondAcc-24E2 with otion 1 Servo IC 3 (channels 5-8)
Third Acc-24E2 with option I Servo IC 4 (channels 9-12)
Fourth Acc-24E2 with option 1 Servo IC 5 (channels 13-16)
Fifth Acc-24E2 with option 1 Senvo IC 6 (channels 17-20)
Sixth Acc-24E2 with option 1 Senvo IC 7 (channels 21-24)
Seventh Acc-24E2 with option 1 Servo IC 8 (channels 25-28)
Eighth Acc-24E2 with ogtion 1 Senvo IC 9 (channels 29-32)

The Standard Servo IC onan Acc-24E2 ccaupies Channels 1-2 onthe baard, using conredors associated
with channels 1 and 2. The Option 1 onan Acc-24E2 occupies Channels 3-4 onthe beard, wsing
conredors associated with channels 3and 4.

For example, the Standard Servo IC onthefirst Acc-24E2 is Servo IC 2 to Turbo PMAC andis
corfigured by \ariables 17200—17299.

14
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Servo Channel Numbering

Ead Servo IC hasfour channels of servo interfacecircuitry. Thetens digit n o thel-variable
corfiguring the I C represents the channel number onthe IC (n=1to 4). For example, Channel 1 o the
Standard Servo IC onthefirst Acc-24E2 is configured by \ariables 7210—17219. These channe -
spedfic I-variables arerepresented genericaly as 17mn0— 17mn9, wherem represents the Servo IC
number (0 — 9) and nrepresents the |C channel number (1-4).

The Channels 1-4 onthe Standard Servo IC of an Acc-24E2 correspondto Channels 1-4, respedively, on
the Acc-24E2 baard itself.
I-variables in the 170005 for which the tens digit is 0 (Channel 0) affea all four channels of the PMAC2-

style Servo IC onthe Acc-24E2. These multi-channel I-variables arerepresented genericaly as17m00—
17m09.

Multi-Channel I-Variables
Thereareseverd multi-channe! I-variables that must be set up properly for proper operaion d the Acc-
24E2 inaTurbo PMAC system. The mostimportant are
17m07: Servo IC m Phase/Servo Clock Direction
This variable shoud be set to 0the Acc-24E2A generaingthe clocks (E1 set 2-3) and set to 3for the
Acc-24C2As to recave the clocks (E1 set 1-2).
17m00: Servo IC m MaxPhase/PWM Frequency Control
Typicaly, this will be set to the same value as the variabl e that cortrols the system clocks: 17200 ona
UMAC Turbo PMAC2, a 16800 ona Turbo PMAC2 Ultrdite. If a different PWM frequency is desired
then thefoll owing constraint shoud be observed in setting this variable:

2* PWMFreq( kHz)

PhaseFreq
17m01: Servo IC m Phase Clock Frequency Control
Even thoughthe IC is recaving an extemal phase clock (seel7m07, abowe), usually it is best to creaethe
sameintemal phase clock frequency in the Servo IC. This yields the foll owing constraint:
17m00* (17m01111) [117200* (17201011) {UMAC Turbo}

17m00* (1701 11) 116800* (16801 111) {T urbo PMAC2 Ultralite}
Solvingfor I7m01, we get

{Integer }

170 2O UT20LED) -y MAC Turbg)
17m00
17mo1 1188007 (1880LT) ) i o PMAC2 Ultralite}

If 17m00is the same as 17200 o 16800,17m01 will bethe sameas 7201 @ 16801.

17m02: Servo I1C m Servo Clock Frequency Control

Even thoughthe I C is recéving an extemal servo clock (seel7m07,abowe), usually it is bestto creaethe
sameintemal servo clock frequency in the Servo IC. This means that 17m02 for the |C shoud be set the
same as 17202 ora UMAC Turbo, a thesame as 16802 oma Turbo PMAC2 Ultralite.

17m03: Servo IC m Hardware Clock Frequency Control

The hardwareclock frequencies for the Servo IC shoud be set acordingto the devices attached to it.
Thereis noreason that these frequencies haveto bethe same between ICs Thereis sddom areasonto
change this value from the default.

Connections

Single-Channel I-Variables

The single-channel setup I-variables for Channel n of Servo IC mwork the same onan Acc-24E2 asthey
do onaTurboPMAC2 itself. Eac Servo IC has four channels n, numbered 1to 4. For thefirst
(standard) Servo IC onthe Acc-24E2, the channel numbers 1 — 4 onthe Servo IC arethe same as the
channel numbers 1 — 4 onthe board. The mostimportant variables are

17mn0: Servo |C m Channel n Encoder Decode Control

Typicdly, I7mnOis set to 3 a 7 for x4 quedrature deaode, depending onwhich way is up. If the channel is
used for open-loop stepper drive, 1I7mn0iis set to 8to accet intemal puse-and-diredion, a to 0to accet
extemal puse-and-diredion (e.g. froman Acc-8S). It is set to 12if the channdl is used for MLDT feedback.

17mn2: Servo |C m Channel n Capture Control
17mn2 cetermines whether the encoder index channel, aninput flag, a bath, areused for the capture of
the encoder pasition.

17mn3: Servo |C m Channel n Capture Flag Select
17mn3 cetermines which input flag is used for encoder capture, if oneis used.

17mn6: Servo |C m Channel n Output Mode Select
17mn6 cetermines whether the A and B outputs areDAC or PWM, and whether the C output is PFM
(pulse-and-diredtior) or PWM. Typicadly, it is set to 0, for 3-phase PWM, o to 3for DACsand PFM.

Encoder Conversion Table I-Variables

To usefeedbadk or master pasition chta from an Acc-24E2, add entries to the encoder conversion table
(ECT) using I-variables I8000— 18191to addressand processthis data. The default conversiontable in
the Turbo PMAC does nat contain these entries; it orly cortains entries for the eight channels on bard
the Turbo PMAC.

Usually, the pasition chta obtained throughan Acc-24E2 baard is an incremental encoder feedbadk, and
occasiorelly an A/D converter feedbadk from an Acc-28E board ar Acc-36E.

The ECT entries for Acc-24E2 incremental encoder channels areshown in the foll owingtable:

ServoIC# | Chan.1 | Chan.2 | Chan.3 | Chan.4 Notes
2 m78200 m78208 m78210 m78218 1% Acc-24E2x Channd n Encoder Set
3 m78300 m78208 m78310 m78318 2" Acc-24E2x Channel n Encoder Set
4 'm79200 m79208 'm79210 m79218 2@ Acc-24E2x Channel n Encoder Set
[ 'm79300 m79208 'm79310 m79218 4™ Acc-24E2x Channel n Encoder Set
6 m7A200 | $m7A208 | $m7A210 | $m7A218 5™ Acc-24E2x Channel n Encoder Set
7 m7A300 | $m7AZ08 | $m7A310 | $m7AE18 6™ Acc-24E2x Channel n Encoder Set
8 m7B200 | $m7B208 m7B210 | $m7B218 7™ Acc-24E2x Channel n Encoder Set
9 m7B200 | $m7B308 m7B310 | $m7B318 8™ Acc-24E2x Channel n Encader Set
The first hexadecimal digit in the entry, represented by min the table, is a0 for the mast common 1/T timer-
based extension d digital incremental encoders; it is an 8for the pardl e -data extension d analogincremental
encoders; it is a C for noextension d an incremental encoder.

Motor Addressing I-Variables

For aTurbo PMAC motor to use the servo interfacecircuitry of the Acc-24E2, severd of the addressing I-
variables for the motor must cortain the addresses of registersin the Acc-24E2, a the addresses of encoder
conversion table registers cortaining data processed from the Acc-24E2. These I-variables can include:

I1xx02: Motor xx Command Output Address
1xx02 tells Turbo PMAC whereto writeits command ouputs for Motor xx. If Acc-24E2 is to crede the
command signals, Ixx02 must cortain the addressof the register.
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Thefollowing table shows the addressof the A output register for ead channel of eac Acc-24E2. These
addresses can be used for singe analog outputs, doutie analog ouputs, or dired PWM outputs.

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

078202 07820A 078212 07821A | 1% Acc-24E2x Channel n DAC/PWMnA
078302 07830A 078212 07831A | 2™ Acc-24E2x Channel n DAC/PWMnA
079202 07920A 079212 07921A | = Acc-24E2x Channel n DAC/PWMnA
079302 07930A 079312 07931A | 4™ Acc-24E2x Channd n DAC/FWMnA
07A202 07A20A 07A212 07A21A | 5" Acc-24E2x Channel n DAC/PWMnA
07A302 07AZ0A 07A212 07AZ1A | 6™ Acc-24E2x Channd n DAC/FWMnA
07B202 07B20A 07B212 07B21A | 7" Acc-24E2x Channd n DAC/FWMnA
$07B302 | $OB30A | $07B312 | $OB31A | 8" Acc-24E2x Channd n DAC/PWMNA

If the C output register for a given Acc-24E2 and channel is used (primarily for puse and dredion
output), simply add 2to the addressshown in the above table. For example, onthefirst Acc-24E2, ouput
register 1C is at address$078204.

I1xx03: Motor xx Position-L oop Feedback Address

I1xx04: Motor xx Velocity-L oop Feedback Address

Ixx05: Motor xx Master Position Address

Usually, the1xx03, 1xx04, and 1xx05 \ariables contain the addressof a processed pasition veluein the
encoder conversion table, even when the raw data comes from the Acc-24E2. Thefirstline of the
encoder conversiontableis at address$003501 thelast lineis at address$0035C0.

I1xx10: Motor xx Power-On Position Address

1xx10tells the Turbo PMAC whereto read absolute power-on paition, if any. Typicaly, the orly times
Ixx10 will cortain theaddressof an Acc-24E2 register is if the pasitionis obtained from an A/D
converter onan Acc-28B conreded throughthe Acc-24E2, o if it is ohtained from an MLDT (e.g.
Temposonics™) sensor excited dredly from an Acc-24E2.

©|o|~|o| ;| w|n

Thefollowing table shows the possble values of 1xx10 for MLDT timer registers:
1xx10 for Acc-24E2 MLDT Timer Registers (1xx95=$170000)

ServolC# | Chan.1 | Chan.2 | Chan.3 | Chan.4 Notes
2 $078200 $078208 $078214 $078218 < Attc-24E2x Channd n Timer
K $078300 | $078208 $078310 $078218 2™ Acc-24E2x Channel n Timer
4 $079200 $079208 $07921 $079218 "I AR c-24E2x Channel n Timer
5 $079300 | $079208 $079310 $079218 4™ Acc-24E2x Channel n Timer
6 $07A200 | $0A208 | $0A210 | $0A218 8" Acc-24E2x Channel n Timer
7 07A300 | $07AZ08 07A310 | $07AZ18 6™ Acc-24E2x Channel n Timer
8 07B200 | $07B208 07B210_| $07B218 7™ Acc-24E2x Channel n Timer
9 07B300 | $07BZ08 07B310 | $07BZ18 8™ Acc-24E2x Channel n Timer

I1xx24: Motor xx Flag Mode

I1xx24 defines how to read and wse the flags for Motor xx that arein the register spedfied by I1xx25. Ixx24
is aset of independent control bits. Therearetwo hits that must be set corredly to use a flag set onan
Acc-24E2.

Bit O of 1xx24 must be set to 1to tell the Turbo PMAC that this flag set is in a Type 1 PMAC2-style
Servo IC. Bit 18 d Ixx24 must be set to Oto tell the Turbo PMAC that this flag set is nat trans mitted
overaMACRO ring. Other bits of 1xx24 may be set as desired for a particular application.

Ixx25: Motor xx Flag Address
1xx25 tells Turbo PMAC whereto accasits flag detafor Motor xx. If Acc-24E2 is interfacel to the
flags, 1xx25 must cortain the address of the flag register in Acc-24E2.

Connections

The following table shows the addressof the flag register for eac channel of ea Acc-24E2.

Servo | Chan.1 | Chan.2 Chan. 3 | Chan. 4 Notes
IC#
2 078200 078208 078210 078218 1% Acc-24E2x Channel n Flag Set
g 078300 078308 078310 078318 2" Acc-24E2x Channd n Flag Set
4 079200 079208 079210 079218 37 Acc-24E2x Channel n Flag Set
5 079200 079308 079310 079318 4™ Acc-24E2x Channel n Flag Set
6 07A200 07A208 07A210 07A218 5™ Acc-24E2x Channel n Flag Set
7 07A300 07AZ08 07A310 07A318 6™ Acc-24E2x Channel n Flag Set
8 07B200 07B208 07B210 07B218 7™ Acc-24E2x Channel n Flag Set
9 $07B300 | $0B308 | $0B310 | $0B318 8" Acc-24E2x Channel n Flag Set

Ixx81: Motor xx Power-On Phase Position Address

I1xx81 tells Turbo PMAC2 whereto read absolute power-on paition for motor phase commutation, if any.
Typicdly, it will contain the addressof an Acc-24E2 register for only two types of absolute phesing
sensors: hall-effed commutation sensors (or their opticd equivalents) conreded to the U, V, and W input
flags onan Acc-24E2 channel, or the encoder courter fill ed by simulated quedrature from a Yaskawa
absolute encoder conredted to the Acc-24E2 throughan Acc-57E board.

The following table cortains the posshbl e settings of 1xx81 to read the encoder courters for Yaskawa
absolute encoders:

Turbo PMAC Ixx81 Acc-24E2 Encoder Register Settings (1x91=$480000 - $580000)

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

078201 078209 078211 078219 1% Acc-24E2x Channel n Encader Reg.
078301 078209 078211 078319 2™ Acc-24E2x Channel n Encader Reg.
079201 079209 079211 079219 = Acc-24E2x Channel n Encoder Reg.
079301 079209 079211 079319 | 4™ Acc-24E2x Channel n Encoder Reg. |
07A201 07A209 07A211 07A219 5™ Acc-24E2x Channel n Encoder Reg.
07A301 07AZ09 07AZ11 07A319 6™ Acc-24E2x Channel n Encoder Reg.
07B201 07B209 078211 07B219 7™ Acc-24E2x Channel n Encoder Reg.
07B301 07BZ09 07BZ11 07B319 8™ Acc-24E2x Channel n Encoder Reg.

I1xx82: Motor xx Current Feedback Address
1xx82 tells Turbo PMAC whereto get its current-loop feedbad every phase updite cycle. If Ixx82is set
to 0, Turbo PMAC does nat perform current-loop cd culations for Motor xx.

Thefollowing table shows the possble values of 1xx82 for Acc-24E2 ADC register pairs:
Turbo PMAC 1xx82 Acc-24E2 ADC Register Settings

©|oo|~|o| ;| |w|n

ADC Register 19Acc-24E2 | 2"9Acc-24E2 | 39Acc-24E2 | 4™ Acc-24E2

Channel #

Channel 1 078206 $079206 $07A206 $07B206
Channel 2 07820E $07920E $07A20E $07B20E
Channel @ 078216 $079216 $07A216 $07B216
Channel 4 07821E $07921E $07A21E $07B21E
Channel 5 078206 $079306 $07B306
Channel 6 07830E $07930E $07B30E
Channel 7 078216 $079316 $07B316
Channel 8 07821E $07931E $07BIIE
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1xx83: Motor xx Phase Position Address

Ixx83 tells Turbo PMAC whereto get its commutation pasition feedbadck every phase update cycle.
Usually, this contains the addressof an encoder phese pasition register.

Thefollowing table shows the possble values of 1xx83 for Acc-24E2 encoder phese pasition registers:
Turbo PMAC 1xx83 Acc-24E2 Encoder Register Settings

Servo| Chan.1 | Chan.2 | Chan.3 | Chan.4 Notes
IC#
2 $078201 $078209 $078211 | $078219 17 Acc-24E2x Channel n Encoder Reg.
3 $078301 $078309 $078311  $078319 ™ Axc-24E2x Channel n Encoder Reg.
4 $079201 $079209 $079211 | $079219 37 Acc-24E2x Channel n Encader Reg.
5 $079301 $079209 | $079211 | $079219 4™ Acc-24E2x Channel n Encoder Reg.
6 07A201 07A209 07A211 07A219 5™ Acc-24E2x Channel n Encoder Reg.
7 07A301 07A309 07A311 07A219 6™ Acc-24E2x Channel n Encoder Reg.
8 07B201 07B209 07B211 07B219 7™ Acc-24E2x Channel n Encoder Reg.
9 07B301 07B309 07B311 07BZ19 8™ Acc-24E2x Channel n Encoder Reg. |

Connections
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ULTRALITE/MACRO STATION SETUP
The Acc-24E2 family of JEXP accaeries can also be used with MACRO Station to breskout the
standard amplifier, flag, and encoder signals. The gate arrays onthe Acc-24E2 family of accessories are
located in the traditi onal channel 9-16 locations of the PMAC2 memory map.
Note:

In ader for the MACRO Station to setupiits output and input channels

automaticaly, MACRO Station firmware1.114 o greater must be used.
Currently therearethreetypes of Acc-24Es to be used with the MACRO Station:

Acc-24E2 Direct PFWM commutation outputs
Acc-24E2A 10V Outputs for torque, velocity and sinusoidal input amplifiers
Acc-24E2S Dedicated 4-channel stepper interface card

MACRO Station Gate Array Locations for Acc-24E2
Chan#| 8 [ 10 1 [ 12 [ 18 ] 14 [ 158 [ 16 |
Hex | [$C040] | [$C048] | [$C050] | [$COS8] | [$CO060] | [$C068] | [$C070] | [$CO78] |

Hardware Setup for MACRO Station Use

A few hardwareseledions must be set in arder to usethis accery with the MACRO Station:

E5 Jumper 1-2 for MACRO Communications

E13 | Jumper 1-2 for Clock Settings

SW1 | SW1-1and SW1-2 ON for $C040, SW1-1 and SW1-2 OFF for $C060
SW1 | SW1-3 through SW1-6 set ta off

The Delta Tau Setup softwarefor either the standard PMAC2 Ultralite or Turbo PMAC2 Ultralit e will
setup all of theimportant MI-Variables at the MACRO Station.

Node-Specific Gate Array MI-Variables

MI-variables M1910throughM1919 onthe MACRO station cortrol the hardwaresetup d the hardware
interfacechannel onthe station associated aMACRO noce. The matching d hardwareinterfacechannels
to MACRO nodks is determined by the setting o the SW1 rotary switch onthe CPU/InterfaceBoard of
the MACRO station.

These variables areaccessed using the MS station auxili ary read and write commands. The number
immediately after the MS spedfies the node number, and therebre the channel number mapped to that
noce by the SW1 setting.

Encoder/Timer n Decode Control (MSn,M1910)

MI1910controls how the input signal for the encoder mapped to the spedfied nock is deaded into courts.
As such, this defines the sign and magnitude of a court. The following settings may be used to decode an
input signal.

Pulse and dredion CW

X1 quedrature decode CW

X2 quadrature decode CW

x4 quedrature decode CW

Pulse and dredion CCW

X1 quedrature decode CCW

X2 quedrature decode CCW

X4 quedrature decode CCW

NOORWNEO

Ultralite/MACRO Station Setup

8 Intemal puseand dredion
9. Not used
10 Not used
1ir Not used

12 MLDT pulse timer control
(intemal puseresets timer; extemal puse latches timer)

13 Not used
14 Not used
15 Not used

Inany d the quadrature decode modes, PMAC is expeding two input waveforms on CHAn and CHBn,
ead with approximately 50% duty cycle, and approximately ore-quarter of a cycle out of phase with
ead ather. Times-ore (x1) deade provides one court per cycle; x2 provides two courts per cycle; and
X4 provides four courts per cycle. Seled x4 ceadeto get maximum resolution.

The clockwise (CW) and courterdockwise (CCW) options sinply cortrol which diredion courts up. If it
is the wrong dredion sense, simply change to the ather option (e.g., from 7to 3 @ viceversa).

Warning:

If the direction sense of an encoder with a properly working servo is changed
withou also changing the diredion sense of the output, destabili zing pcsitive
feedbadk to the servo and a dangerous runaway condtionwill result.

In the pulse-and-diredion decode modes, PMAC is expeding the pusetrain onCHAN, andthe diredion
(sign) signal onCHBN. If the signdl is unidiredional, the CHBn line can be al owed to pul upto a high
state, or it can be hardwired to a high o low state.

If M1910 is set to 8, the decoder inputs the pulse and direction signal generated by Channel n's pulse
frequency moduator (PFM) output circuitry. This pemits the Compad MACRO Stationto crede a
phentom closed loopwhen driving an open-loop stepper system. No jumpers or cebles areneeded to do
this; the conredionis entirely within the ASIC. The courter pdarity matches the PFM output pdarity
automatically.

If M1910is set to 12,thetimer circuitry is set upto real magnetostrictive linear displacement transducers
(MLDTs) such as Temposonics™.  In this mode, thetimer is clearel when the PFM circuitry sends out
the excitation puse to the sensor on PULSEN, andit is latched into the memory-mapped register when the
excitation puseis recéved onCHAnN.

Flag Capture Control (MSn,MI911-M1913)

The flag capture registers must also be setup at the MACRO Stationfor proper homing, encoder
capturing, and setting compareoutputs.

M1911 determines which encoder input the pasition comparecircuitry for the machine interfacechannel
mapped to the spedfied noce uses.

MSn, M 911=0 | Use channel n encader counter for paositian compare function
MSn, M 911=1 | Use first encader counter an IC (encader 1 for channels 1 ta 4; encoder 5 for
channels 5to 8) for pasition comparefunction

When MI911 is set to 0, the channel’ s position compare register is tied to the channel’s own encoder
courter, and the position comparesignal appears only onthe EQUn ouput.
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When MI911 is set to 1, the channel’ s position compare register is tied to the first encoder counter on the
ASIC (Encoder 1 for channels 1-4, Encoder 5 for channels 5-8, a Encoder 9 for channels 9-10) andthe
position comparesignel appears bath onEQUn, and combined into the EQU output for the first channel
onthelC (EQUL a EQU5); exeauted asalogicd OR.

MI911for thefirstchannel onan ASIC performsno effedive function, sois always 1. It canna be set to 0.

M1912 determines which sigral or combination d signals, and which pdatiity, triggers a position capture
of the courter for the encoder mapped to the spedfied node If aflaginput (home, limit, or user)is used,
MI1913for the noce determines which flag. Proper setup d this variableis essential for a succesul home
seard, which depends onthe position-cgpture function. The foll owing settings may be used:

: Capture uncer softwarecontrol (amed)

Capture onIndex (CHCn) high

Capture onFlag high

Capture on(Index high AND Flag high)

Capture uncer softwarecontrol (latched)

Capture onIndex (CHCn) low

Capture onFlag high

Capture on(Index low AND Flag high)

Capture uncer softwarecontrol (amed)

Capture onlndex (CHCn) high

10 Capture onFlag low

1 Capture on(Index high AND Flag low)

12 Capture uncer softwarecontrol (latched)

13 Capture onIndex (CHCn) low

14 Capture onFlag low

15 Capture on(Index low AND Flag low)

Thetrigger is amed when the pasition capture register is read. After this, as soonas the Compad
MACRO Station sees that the spedfied inptt lines arein the spedfied states, the trigger will occur —it is
level-trigger, nat edge-triggered.

M1913 parameter determines which of the Flag inpus will be used for pasition capture (if oneis used, see
MI912):

0: HMFLn (Home Flag n)

1: PLIMn (Positive End Limit Flag n)

2: MLIMn (Negative End Limit Flag rn)

3: USERnN (User Flag n)

Typicdly, this parameteris set to 0 a 3, becausein adua use, the LIMn flags crede ather effeds that
usually interferewith what is trying to be accomplished bythe pasition capture. To cgpture onthe LIMn
flags, disable the normal functions with 1x25, a usea channel nwherenore of the flagsis used for the
normal axis functions

Output Mode Select (MSn,MI1916)

The Acc-24E2 family of beards can be used for multi ple mode outputs. At the MACRO Station, the
output mode on MACRO Station variable MSn,M1916must be set up. The table below shows the output
modes available for each of the Acc-24E2 baards. The output mode seled will be set up automaticaly if
using either the P2Setup a the Turbo Setup programs

CRINONHRWNEO

Board Direct PWM M DACM Pulse and Dir ect|
Acc-24E2 Yes No Yes
Acc-24E2A No Yes Yes
Acc-24E2E No No Yes

Ultralite/MACRO Station Setup

The PMAC?2 Style outputs all ow the PMAC to cortrol upto threeindividual output channels based onthe
mode. These outputs aredescribed as output A, output B, and ouput C.

MSn, M1916 | Output Description | Typical Use

A, B,and Care PWM | Direct FWM Made Only

1 A and B are DAC 10V Outputs for torque, velocity and sinusoidal input amplifier|
CisPWM

2 A and B are FWM Stepper Systems
CisPFM

] A and B are DAC 10V Outputswith MLDT Feedback
CisPFM

The default output at the MACRO Station is PWM (M Sn,1916=0).

MACRO Station Encoder Conversion Table (MSn,MI120-MI151)

At power-up, the MACRO Stationwill set upall of the key memory locaions and MI-Variables based on
the SW1 conredor and firmwareof the MACRO Station automaticaly. The key variables set upat
power-up arethe encoder conversiontable, servo output registers, and flag input registers.

Encoder Conversion Table for Acc-24E2 at MACRO Station

MS0, M 120=$00C040 ;output at X: $0010 at MACRO Station (encoder 1)
MS0, M 121=$000048 ;output at X: $0011 at MACRO Station (encoder 2)
MS0, M 122=$00C050 ;output at X:$0012 at MACRO Station (encoder 3)
MS0, M 123=$00C058 ;output at X: $0013 at MACRO Station (encoder 4)
MS0, M 120=$00C060 ;output at X $0014 at MACRO Station (encoder 5)
MS0, M 121=$00C068 ;output at X:$0015 at MACRO Station (encoder 6)
MS0, M 122=$00C070 ;output at X: $0016 at MACRO Station (encoder 7)
MBS0, M 123=$00C078 ;output at X $0017 at MACRO Station (encoder 8)
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MLDT FEEDBACK FOR UMAC TURBO AND UMAC MACRO

The Acc-24E2 can provide dired interfaceto magnetostrictive li near displacement transducers (MLDTs)
throughits encoder conredtors. This interfaceis for MLDT swith an extemal excitationformat (often
cdled RS-422format because of the signal levels). The Acc-24E2 provides the excitation puse, and
receves the echo puse, bath with RS-422signel formats.

This section provides basic information for using MLDT swith the Acc-24E2. Moreinformationcan be
foundin the User Manuals for the Turbo PMAC or the MACRO Station.

MLDT Hardware Setup of the Acc-24E2

The Acc-24E2 must be set upto ouput the differential puse onwhat is narmally the T and W input flags
onthe encoder conredor. This is dore by putting jumpers on E-points E1IC and E1D for the first channel
onthe baard, a E2C and E2D for the secondchannel onthe beoard. These jumpers areOFF by default.

The PULSE+ (high duing the puse) and PULSE- (low during the puse) outputs from the encoder
conredor areconreded to the differential puseinpus onthe MLDT. The echo puse differential outputs
fromthe MLDT areconreded to the CHA+ and CHA- input pins onthe same encoder conredor.

If theMLDT uses RPMformat, in which thereis a brief start echo puse, anda brief stop echo puse, the
“+" output from the MLDT should be conreded to the CHA+ input onthe Acc-24E2, and the“-" output
shoud be conreded to the CHA- inptt.

If the MLDT uses DPM format, in which thereis a singelongecho puse with the delay to the traili ng
edge measuring the position, the“+” output from the MLDT shoud be conreded to the CHA- input on
the Acc-24E2, and the “-" output should be connected to the CHA+ input.

MLDT Software Setup of the UMAC Turbo

When the Acc-24E2 is used for MLDT feedbad in a UMAC Turbo system, a few I-variables must be set
up popetly.

Hardware Setup I-Variables for Servo IC m

17m03 (PFM Clock Frequency)

Usually, the clock frequency driving the puse-generaion circuitry for all channels onServo IC mcan be
left at its default value of 9.83MHz (0.102sec) 17m03 also cortrols other clock signels, has a default
value of 2258,andrardy neails to be changed.

17m04 (PFM Pulse Width)

The puse width, set by 17m04 in urits of PFM clock cycles must be set long enoughfor the MLDT to
see andlongenoughto contain therising edge of the RPM start echo puse, o therising edge of the
singe DPM echo puse. For example, if this edge can come upto 2 [secafter the start of the excitation
pulse and the PMAC clock cycleis at its default of about 0.1 [seg then I7m04 must be set at leastto 20.
17mn6 (Output For mat Select)

For Servo IC m Chanrel nto be used for MLDT feedbadk, 17mn6 mustbeset to 1 o 3for the C sub-
channel to be used for PFM-format output. On an Acc-24E2A, 17mn6 must then be set to 3for the A and
B sub-channels to be used for DAC-format outptt.

17mn0 (ML DT Feedback Select)

For Servo IC m Chanrel nto be used for MLDT feedbadk, 17mn0 must be set to 12. In this mode, the puse
timer is clearel onthe output pulse, and latched onthe echo puse, courtingin between at 117.96MHz.
Conversion Table Processing I-Variables

The pusetimer for Servo IC m Channel n hdds a number propational to thetime andtherefre the
position. This must be processed in the conversiontable beforeit can be used bythe servo loop. It is best
to wethefiltered pardld data conversion, a 3-line entry in thetable (threeconseautive I-variables).

Connector and Terminal Description

Line 1 (Method and Address): This 24-bit value (6 hex digits) shoud begin with a 3 (filtered pardlel
data) followed bythe addressof the timer register. The possble values for this line areshown in the
following table:

Encoder Conversion Table Parallel Filtered Data Format First Line for Acc-24E2A Boardswith
Servo IC m Channel n

Acc-24# | ServalC# | Channel 1 | Channel 2 | Channel 3 | Channel 4
1A 2 278200 $378210 378218
1B g 278300 $378210 378318
2A 4 279200 $379210 379218
2B 5 279300 $379210 379318
ZA 6 27A200 $37A210 37A218
3B 7 $37A200 $37A310 37A218
4A 8 $37B200 37B208 $27B210
4B g $37BZ00 37B308 $27B210

Line 2 (Width and Start): This 24-bit value shoud be set to $0130000 spedfy the use of 19 hits ($013
startingat bit 0.

Line 3 (Max Change): This 24-bit value shoud be set to a vaue slightly greaer than the maximum true
velocity ever expedted, expressed in timer L SBsper servo cycle. With atypicd MLDT, the 117.96MHz
timer L SB represents 0.024mm (0.00094inches); the default sevo cycleis 0.442msec

Theresult of this conwersioniis in the X-register of thethird line. Any functions using this value shoud
addressthis register. For example, if this werethe firstentry in thetable, which starts at $003501the
result would bein X:$003503.

Motor I-Variables

1xx03 (Position L oop Feedback Addr ess)

To wsetheresult of the conversiontablefor pasition-loop feedbadk for Motor xx, Ixx03 shoud contain
the address of the result register in the conversion table - $003503n the above example.

1xx04 (Velocity L oop Feedback Addr ess)

To wsetheresult of the conversiontablefor velocity-loop feedbadk for Motor xx, Ixx04 shoud contain
the addressof the result register in the conversion table - $003503n the above example.

I1xx05 (Master Position Addr ess)

To usetheresult of the conversion table for the master pasition for Motor xx, 1xx05 shoud cortain the
addressof the result register in the conversion table - $003503n the above example.

I1xx10 and 1xx95 (Power -On Position Address and Format)

To usethe MLDT for absolute power-on paition for Motor xx, [xx95 shoud be set to $18000Qupto 24
bits of pardlel Y-data) and Ixx10 shoud be set to the addressof the timer register used:

I1xx10 for Acc-24E2 MLDT Timer Registers (1xx95=$180000)

ServaIC# | Channel 1 Channel 2 Channel 3 Channel 4
2 078200 078208 078210 078218
K 078300 078208 078310 078318
4 079200 079208 079210 079218
5 $079300 $079308 $079310 $079318
6 $07A200 $07A208 $07A210 $07A218
7 $07A300 $0A308 $0A310 $0A318
8 $07B200 $07B208 $07B210 $07B218
9 $0B300 $0B308 $0B310 $0B318

1xx80 (Power-On Mode)
Set IXx80to 4to delay the absolute power-on pasitionread urtil the pulse-output frequency can be set.
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I1xx81 and 1xx91 (Power-On Phase Position Address and For mat)

Occasionally the MLDT is used to establish an absolute phese reference position for Turbo-PMAC-
commutated motors. Inthis case, Ixx81 and Ixx91 areset to the same values as Ixx10and Ixx95,
respedively (seeabowe).

Pulse Output Frequency

The puse-output frequency is established by assigning an M-variable to the C sub-channel command
register, and writing a value to that M-variable after every power-up/reset. The suggested M-variable for
the Motor xx using this register is:

Mx07->Y: { addr ess}, 8, 16, S

where{ addr ess} is spedfied acording to the followingtable:

Mxx07 for Acc-24E2A MLDT Pulse-Output Registers

ServaIC# | Channel 1 Channel 2 Channel 3 Channel 4
2 $078204 $07820C 078214 $07821C
g $078304 $07830C 078214 $07831C
4 $079204 $0792D 079214 $07921
5 $079304 $07930C 079214 $07921C
6 07A204 07A20C 07A214 07A21C
7 07A304 07A30C 07A314 07A31C
8 07B204 07B20C 07B214 07B21C
9 07B304 07B30C 07B314 07B31C

The frequency of the puse output shoud producea periodjust slightly longer than the longest expeded

resporse time for theecho puse. For MLDTS, theresporsetime is approximately 0.35 [sedmm (9
sedinch). OnanMLDT 1500mm (~60in) long,the longest resporse time is approximately 540 ['sec a

recmmmended period ketween puse outputs for this deviceis 600 “sec for afrequency of 1667Hz.

To producethe desired puse output frequency, the foll owing formula can be used (assuminga 16-bit M-

variable definition):

Mxx07
OutputFreq(kHz) [ ————PFMCLK _ Freqg(kHz)
65,536

or:
OutputFreq(kHz)

PFMCLK _ Freg( kHz)

To producea puse output frequency of 1.667 Kz with the default PFMCLK frequency of 9.83MHz,
caculate:

Mxx07 [165536*

Mx07 65,536*@ 1
9,380

To write this value to the register, a pover-on PL C routineis suggested; this can also be dore with on
line commands from the hast computer. Sample PLC codeto dothis for Channel 1, wsing the above

example valug, is:
OPEN PLC 1 ; PLC1is first programto execute
CLEAR

MLO7=11 ; Set pul se frequency

oD $*” ; Absol ute Position Read
DI SABLE PLC 1 To not execute again
CLCSE

Connector and Terminal Description

PMAC2/Turbo PMAC2 Conversion Table and Motor I-variables

Oncethe MACRO Stetion fes been set upto processthe MLDT feedbadk, the PMAC2 a TurboPMAC2
can processthe ongang paition feedbad with its conversiontable, 1x03, and 1X04 just as for any ather
feedbadk froma MACRO Station.

If the MLDT is used for absolute power-on paition for the servo loop, the proper variables must be set
onthe PMAC2 a Turbo PMAC2:

PMAC?2 | x10 (Power-On Position Address and Format): To get the absolute pasitionin this format
for Motor x throughMACRO nocen (n= 0to 15 dedmal), Ix10shoud be set to $74000nwheren here
is the hexadedmal representation o the node number (n = 0to F hex).

Turbo PMAC2 Ixx10 and 1xx95 (Power-On Position Addressand Format): To get the absolute
pasitionfor Motor xx throughMACRO noden (n= 0to 63 dedmal), Ixx10 shoud be set to i in hex-
format $0000nnwherennis the hexadedmal representation d the node number (nn= 00to 3 hex). If
nock 0is used, Ixx10 shoud be set to $000100(256 dedmal). 1xx95 shoud be set to $74000Cto spedfy
pardlé datathrougha MACRO node.

If theMLDT is used for absolute power-on ptese pasition for commutation, the proper variables must be
set onthe PMAC2 o Turbo PMAC2:

PMAC?2 | x81 (Power-On Phase Position Address and Format): To get the absolute phase positionin
this format for Motor x throughMACRO noce n (n = 0to 15 dedmal), 1x81 shoud be set to $74000n,
wheren hereis the hexadedmal representation d the node number (n= 0to F hex).

Turbo PMAC2 Ixx81 and Ixx91 (Power-On Phase Position Addressand Format): To get the
absolute phase pasition for Motor xx throughMACRO nocen (n = 0to 63 dedmal), Ixx81 shoud be set
to i1 in hex-format $0000nnwherennis the hexadedmal representation d the node number (nn= 00to
3F hex). If nodk Oiis used, Ixx81 shoud be set to $00010Q256 dedmal). 1xx91 shoud be set to
$740000t0 spedfy pardlel datathrougha MACRO node.

MLDT Feedback for UMAC-MACRO

The data fromthe MLDT is processed as a pardl € word input a the MACRO Station and then transmitted
badk to the Ultralite using the traditional Servo Node. The encoder conversiontable at the MACRO Station
must be modified to processthis data. From the Ultrdlite standpdnt, nahing reedsto be modfied to read
the position and velocity data.

Sincethe data is absolute, the data can also be sent at the Ultralit e as absolute data for corred position at
power-up. This is acomplished with the proper setup & MSn,MI11x at the MACRO Station, and Ix10at
the Ultralite or Ix10 and Ix95with the Turbo Ultralite Regardiessof thetype of Ultralite, retrieving the
power-on-positionis the same. Theinformation must be retrieved from MACRO Station variable
MSn,MI1920for eah nock transfer as spedfied by 1x10 at the Ultraite. MSn,M1920 daes nat need to be
set up kecause the MACRO Stationwill placethe power-on pasitionthe appropriate register a pover-up.

MLDT Software Setup of the UMAC MACRO

When the Acc-24E2 is used for MLDT feedbad inaUMAC MACRO system, therearea few MI-
variablesin the MACRO Station, and afew in the PMAC2 o TurboPMAC2 driving the Station, that
must be set up properly.

Station Hardware Setup I-Variables for Servo IC

M S{anynode},M1903/M1907 (PFM Clock Frequency)

Usually, the clock frequency driving the puse-generaioncircuitry for al channels onthe Servo IC can be
left at its default value of 9.83MHz (0.102" sec) Fewwill need to change MI903MI1907, which also
controls other clock signals, from its default value of 2258.
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M S{anynode},M1904/M 1908 (PFM Pulse Width)

The puse width, set by MI904M1908in urits of PFMclock cycles must be set longenoughfor the MLDT
to see and longenoughto cortain the rising edge of the RPM start echo puse, or therising edge of the
singe DPM echo puse. For example, if this edge can come upto 2 "secafter the start of the excitation
pulse and the PMAC clock cycleis at its default of about 0.1 [seg then I7m04 must be set at least to 20.

MS{node},M1916 (Output For mat Select)

For the channel associated with this node to be used for MLDT feedbadk, MI916must beset to 1 o 3for
the C sub-channel to be used for PFM-format output. On an Acc-24E2A, 17mn6 must then be set to 3for
the A and B sub-channels to be used for DAC-format output.

MS{node},M1910 (MLDT Feedback Select)

For the channel associated with this node to be used for MLDT feedbadk, M1910must be set to 12. In
this mode, the pulse timer is clearel onthe output puse, and latched onthe echo puse, courtingin
between at 117.96MHz.

Station Conversion Table Processing I-Variables

The pusetimerfor Servo IC m Channel n hdds a number propational to thetime andtherefore the
pasition. This must be processed in the conversiontable beforeit can be used bythe servo loop. It is best
to wethefiltered pardlel data conversion, a 3-line entry in thetable (threeconseautive MI-variables).
The MI-variables for the conversion table start at M1120.

Line1(Method and Address): This 24-bit value (6 hex digits) shoud begin with a 3 (filtered pardlel

data) followed bythe addressof the timer register. The posshle valuesfor this lineareshown in the

following table:

Encoder Conversion Table Parallel Filtered Data Format 1% Line for Acc-24E2A Boards

Acc-24# | Channel 1 Channel 2 Channel 3 Channel 4
1 $20C040 $20C048 $30C050 $20C058
2 $20C060 $20C068 $30C070 $20C078

Line 2 (Bits Used Mask): This 24-bit value shoud be set to $07FFFto spedfy the use of the low 19
bits of the 24-bit sourceword.

Line3 (Max Change): This 24-bit value shoud be set to a value slightly greaer than the maximum true
velocity ever expeded, expressed in timer L SBsper servo cycle. With atypicd MLDT, the 117.96MHz
timer L SB represents 0.024mm (0.00094inches); the default sevo cycleis 0.442msec

Theresult of this conversionis in the X-register of thethird line. Any functions using this value shoud
addressthis register. For example, if this werethe firstentry in thetable, which starts at $000010the
result would bein X:$0012.

Station Motor Node I-Variables

M S{anynode}, M110x (xth Motor Node Position Loop Feedback Addr ess)

To wsetheresult of the conversiontablefor pasition-loop feedbadk for the xth motor node, M110x shoud
contain the address of theresult register in the conversiontable - $0012in the previous example.

M S{anynode}, M111x (xth Motor Node Absolute Position Address)

To usethe MLDT for absolute paver-on pasition for the xth motor node, set M111x to $18xxxx(up to 24
bits of pardlel Y-data) from Station address xxxx, wherexxxx is the addressof thetimer register.

M S{anynode},M[11x xth Motor Node Absolute Position

Channel 1 Channel 2 Channel 3 Channel 4
$30C042 $30C04A $30C052 $30CO5A
$30C062 $30C06A $30C072 $30C07A

Connector and Terminal Description

M S{anynode}, M116x (xth Motor Node MLDT Frequency Control)

This variable establishes the frequency of the excitation puse sent tothe MLDT. Its valueis written
automaticaly to the full 24-bit C sub-channel command register for the channel assigned to this noce, so
the PFM circuit will credea pusetrain at this frequency.

To compute the output frequency as a function d M116x, the foll owing formula can be used:

MI16x
OutputFreq(kHz) [l ————— PFMCLK _ Freq(kHz)
16,777,216

To compute the required value of MI116x as afunction d the desired ouput frequency, the following
formulacan be used:

OutputFreq( kHz)
PFMCLK _ Freq( kHz)

Power-on Feedback Address for PMAC2 Ultralite

Both the Ultralite and the Turbo Ultralite can ohtain absolute position at power up @ uponrequest (#n$*).
The Ultralite must have 1x10 setup and the Turbo Ultralit e needs bah 1xx10 and 1xx95 setup to enable
this power on paition function. For power on paition reads as spedfied in this dacument, MACRO
firmwareversion 1.114 o neweris needed, the Turbo Ultralit e firmwaremust be 1.936 o newer, and the
standard Ultralite must have firmwareversion 1.164 or newer.

MI16x [116,777,216*

1X10 permits an automatic read of an absolute pasition sensor at powver-onreset. If Ix10is set to 0,the
power-on'reset pasitionfor the motor will be considered to be O, regardl ess of thetype of sensor used.
There are specific settings of PMAC'SPMAC2's I1x10 for each type of MACRO interface. If aTurbo
Ultraliteis used, Ixx95 mustalso be set appropriatdy. The Compad MACRO Stetion fesa
correspondng variable 111x for eac noce that must be set.

Absolute Position for Ultralite

Compact MACRO Station Feedback Type 1x10 1x10

(firmware version 1.16H and above) (Unsigned) | (Signed
Acc-8D Opt 7 Resalver/Digital Converter 720000 F3000n
Acc-8D Opt 9 Yaskawa Absolute Encader Converter 72000n F2000n
Acc-8D Opt 10 Sanyo Absolute Encoder Converter 74000n F4000n
Acc-28B or Acc-28E Anaag/Digital Converter 740000 F4000n
MACRO Station Option 1C/Acc-6E A/D Canverter 740000 F4000n
MACRQO Station Farallel Input 74000n F4000n
MACRO Station MLDT Input 740000 F4000n
‘n’ isthe MACRO node number used for Matar x: 0,1, 4, 5, 8, 9, C(12), or D(13).

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

MACRO 1xx10 for 1xx10 for 1xx10 for 1xx10 for

Node Number | MACROIC 0| MACROIC 1| MACROIC 2 MACROIC3
0 $000100 $000010 $000020 $000030
1 000001 000011 000021 000051
4 000004 000014 000024 000024
[ 000005 000015 000025 000025
8 $000008 $000018 $000028 $000038
9 $000009 $000019 $000029 $000039
12 $0000C $0000C $0000Z $0000E
1z $00000D $00001D $00002D $00003D
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Compact MACRO Station Feedback Type 1xx95 (Unsigned) | 1xx95 (Signed)
Acc-8D Opt 7 Resalver/Digital Converter 730000 $F30000
Acc-8D Opt 9 YaskawaAbsolute Encoder Converter $720000 $20000
Acc-8D Opt 10 Sanyo Absolute Encader Converter 740000 F40000
Acc-28B Analog/Digital Converter 740000 F40000
MACRO Station Option 1C/Acc-6E A/D Converter 740000 F40000
MACRO Station Faralel Input, MLDT, E€I 740000 F40000

When PMAC or PMAC2 hes Ix10set to get absolute position over MACRO, it exeautes a setion

auxili ary read command MS{node},1920to request the absolute pasition from the Compad MACRO
Station. The station then referencesits own 111x value to determine the type, format, and addressof the
datato beread.

MACRO Parallel Absolute Position Setup

MI111throughMI118(MI11x) spedfy whether, where and haw absolute positionis to be read onthe
Compad MACRO Stationfor amotor node (M111x controls the xth motor nodg, usually which
corresponds to Motor x on PMAC) and sent bad to the Ultralite.

If MI11x is set to O, no paver-on reset absolute pasition value will be returned to PMAC. If MI11xis set
to a value greaer than 0, then when the PMAC requeststhe absolute position becauseits Ix10and/or 1x81
values areset to ottain absolute pasition throughMACRO (sending an auxiliary MS{ node} , M 920
command), the Compadt MACRO Stationwill use MI111x to determine how to read the absolute paosition,
andrepart that position badk to PMAC as an auxili ary resporse.

For an MLDT, take the output from the encoder conversiontable (ECT) at the MACRO Station and
processit as an absolute paosition because theinformationin the ECT is synchronized properly.
Remember, the output from the encoder conversiontable will resideinthe X register. For example, with
thefollowingentry:

MS0, M 120=$30C040 ($10 of ECT)

MS0, M 121=$FFFFFF ($11 of ECT)

MS0, M 122=32 ($12 of ECT)

The output from the ECT will reside in X:$12andthis will bethe register to oktain the absolute data from.

MI11x corsistsof two paits. Thelow 16 hts (last four hexadedmal digits) spedfy the addressonthe
MACRO Station from which the absolute pasitioninformationis read. The high eight bits (first two
hexadedmal digits) tell the Compad MACRO Station haw to interpret the data at that address(the
method.

MACRO MI11x Parallel Word Example: Signed 24-bit Absolute MLDT $0010

HEX(S) D B 0 0 1 0

BIT 23|22|21|20 19|13|17|1e 15|14|13|12 11|1o|9 8

7 3
VALUE 1|1|0|1 1|0|0|0 ololulo Ululolu 0|0|0|1 olulul

# d bits/location ($18-24dec) Source Address($0017)
—— Y-addresq0)/X-addresg1) control bit
Unsigned(0)/signed(1) format bit

Connector and Terminal Description

X/Y AddressBit

If bit 22 d 1x10is 0, the PMAC looks for the pardl € sensor inits Y addressspace This is the standard
chaice sinceall 1/0 pats map into the Y addressspace If this bit is 1, PMAC looks for the pardl el
sensor inits X addressspace

Signed/Unsigned Bit
If the most significant bit (MSB - bit 23) of MI111xis 0, the value read from the absol ute sensor is treated
asan ursigned quantity. If theMSB is 1, which adds $80to the high eight bits of M111x, the valueread
from the sensor is treated as a signed, twos-complement quantity.
MS0, M 111=$D80010 ;read signed 24-bit absol ute power on position

; from X: $0010

Example MLDT Setup for UMAC-MACRO

MBS0, i 161=3825 ; (15*255)

Ms0, i 903=2258 ;defaul t

VSO0, | 904=25 ;mght need to increase fromfactory defaul t
M0, 1 910=12

M0, 1 916=3

MBS0, i 120=$30C040

MBSO, | 121=$FFFFFF 1 24-bit

MBSO, | 122=32 ;output at $12

MBS0, i 101=$12

Ms0, i 111=$D80010 igrab data fromfirst entry of ECT X register

1110=$740000
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Connector and Terminal Description

Direct PWM Amplifier Connector

1- PWM AMP1 (36-pin Mini-D Connector) ‘ O
Pin# Symboal Function | Description Notes
1 FCQ Feedback |1 of 4 Fault Cade Bits Optiona
2 FC2 Feedback | 1 of 4 Fault Cade Bits Optiona
3 ADC_CLK1+ Command | A/D Canverter Clock
4 ADC_STBI1+ Commend | A/D Converter Strobe
5 CURRENTA+ Feedback | Fhase A Actud Current Data Serial digital
CURRENTB+ Feedback | Phase B Actual Current Data Serid digital
7 AENA1+ Commend | Amplifier Enable High is enable
8 FAULT1+ Feedback | Amplifier Fault High is fault
9 PWMATOF1+ | Command | Fhase A Top Cmd. High is on command
0 | PWMABOTI+ | Command | Fhase A Bottom Cmd. High is on commen
PWMBTOP1+ | Command | Fhase B Top Cmd. High is on commen
FWMBBOT1+ | Command | Fhase B Battom Cmd. High is on commend
PWMCTOF1+ | Command | Fhase C Top Cmd. High is on command
4 PWMCBOT1+ | Command | Fhase C Bottom Cmd. High is on commen
g GND Common | Reference Valtage
6 +5V Fower +5V Fower From controller
7 RESERVED
8 RESERVED
9 FC1 Feedback |1 of 4 Fault Cade Bits Optiona
0 FCz Feedback 1 of 4 Fault Code Bits Optional
21 ADC_CLK1- Commend | A/D Converter Clock
22 ADC_STBI- Commend | A/D Converter Strobe
23 CURRENTA- Feedback | Fhase A Actua Current Data Serid digital
24 CURRENTB- Feedback Fhase B Actua Current Data Serid digital
25 AENA1- Command | Amplifier Enable Low is enahle
26 FAULTI- Feedback | Amplifier Fault Low is fault
27 | PWMATOPI- | Command | Fhase A Top Cmd Low i on command
28 | PWMABOTI- | Command | Fhase A Bottom Cmd Low is on command
29 PWMBTOP1- Commend | Fhase B Top Cmd Low is on command
20 | PWMBBOTI- | Command | Phase B Battom Cmd Low is on command
21 PWMCTOF1- Command Fhase C Top Cmd Low is on command
32 PWMCBOTI- | Command | Fhase C Bottom Cmd Low is on command
EE] GND Common | Reference Valtage
G4 +EV Fower +5V Fower From controller
35 RESERVED
26 RESERVED
A mini-D 36-pin conredor for firstdigital amplifier command ouputs and current feedbads. This
conredor provides the interfaceto a digital amplifier for the first channel. Note that current feedbadk data
mustbein serial digital form, aready converted from analogin theamplifier.

Connector and Terminal Description

1J2- PWM AMP2 (36-pin Mini-D Connector)
Pin# Symbol Function Description Notes
1 FCO Feedback 1 of 4 Fault Code Bits Optional
2 FC2 Feedback 1 of 4 Fault Code Bits Optional
3 ADC_CLK2+ Command A/D Converter Clack
4 ADC_STB2+ Commeand A/D Canverter Strobe
§ CURRENTA+ Feedback Phase A Actud Current Data | Serid digital
6 CURRENTB+ Feedback Phase B Actual Current Data | Serid digjtal
7 AENA2+ Commeand Amplifier Enable Highis enable
8 FAULT2+ Feedback Amplifier Fault Highis fault
9 FWMATOP2+ Command Phase A Top Cmd High is on command
10 | FWMABOT2+ Commeand Phase A Bottom Cmd High is on command
11 | FWMBTOF2+ Commeand Phase B Top Cmd High is on command
12 | PWMBBOT2+ Command Phase B Bottom Cmd High is on command
13 | FWMCTOP2+ Command Phase C Tap Cmd High is on command
14 | PWMCBOT2+ Commeand Phase C Battom Cmd High is on command
15 GND Common Reference Voltage
16 +5V Power +EV Power From contraller
17 RESERVED
18 RESERVED
19 FC1 Feedback 1 of 4 Fault Code Bits Optianal
20 FCZ Feedback 1 of 4 Fault Code Bits Optional
21 ADC_CLK2- Command A/D Converter Clack
22 ADC STB2- Command AID Conetter Strobe
23 | CURRENTA- Feedback Phase A Actual Current Data | Serid digital
24 | CURRENTB- Feedbad Phase B Actua Current Data_| Serid digital
25 AENA2- Commeand Amplifier Enable Low is enable
26 FAULT 2- Feadbadk Amplifier Fault Low is fault
27 | PWMATOF2- Commeand Phase A Top Cmd Low is on command
28 | PWMABOT2- Commeand Phase A Bottom Cmd Low is oncommend
FWMBTOF2- Command Phase B Tap Cmd Low is on command
PWMBBOT2- Command Phase B Bottom Cmd Laow is on command
FWMCTOF2- Commeand Phase C Top Cmd Low is on command
FWMCBOT2- Command Phase C Battom Cmd Low is on command
GND Common Reference Voltage
+5V Power +EV Power From contraller
RESERVED
RESERVED
A mini-| pin connector for first digital amplifier command outputs and current feedbacks. This
conredor provides theinterfaceto a digital amplifier for thefirstchannel. Notethat current feedbac
datamust beiin serial digital form, arealy converted from ana ogin the amplifier.
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Terminal Block Option for Encoders and EQU

Connector TB1 Top — Encoder 1
Pin# Symbol Function | Description Notes
1 CHAl1+ Input Encader 1 Positive A Channel
2 CHA1- Input Encoder 1 Negative A Channel
3 CHB1+ Input Encader 1 Positive B Channel
4 CHB1- Input Encader 1 Negative B Channel
g CHC1+ Input Encader 1 Positive C Channel Index channel
6 CHC1- Input Encader 1 Negative C Channel Index channel
7 ENCFWR Qutput Digital Supply Fower for encoder
8 GND Common | Digital Reference
9 CHU1+/DIR 1+ | Input/Output | Supplementa Flag U or Direction 1+ Also direction output
10 CHV1+/DIR_1- | Input/Output | Supplementa FlagV or Direction 1- Also direction output
11 | CHWI+/PUL_1+ | Input/Output | Supplementa FlagW or Fulse Output 1+ | Also pulse output
12 CHTI1+/FUL_1- | Input/Qutput | Supplementa Flag T Pulse Output 1- Also pulse output
Connector TB2 Top — Encoder 2
Pin# Symboal Function Description Nates
1 CHA2+ Input Encoder 1 Fositive A Channel
2 CHA2- Input Encoder 1 Negative A Channel
g CHB2+ Input Encoder 1 Fositive B Channel
4 CHB2- Input Encoder 1 Negative B Channel
5 CHC2+ Input Encoder 1 Fositive C Channel Index channel
6 CHC2- Input Encoder 1 Negative C Channel Index channel
7 ENCPWR Output Digital Supply Power far encader
8 GND Commen | Digital Reference
] CHUI+/DIR 2+ | Input/Output | Supplementa Flag U ar Direction 2+ Alsa direction output
10 CHV1+/DIR 2- | Input/Output | Supplementa FlagV or Direction 2- Alsa direction output
11 | CHWI+/FUL_2+ | Input/Output | Supplementa Flag W or Pulse Output 2+ | Alsa pulse output
12 CHT1+/PUL_2- | Input/Output | Supplementd Flag T Pulse Output 2- Also pulse output
Connector TB3 Top — EQU Outputs
Pin# Symbol Function | Description Notes
1 GND Common | Reference Valtage
2 BEQU1 Output | Compare Output 1
3 BEQU2 Output__| Compare Output 2

Connector and Terminal Description

DB15 Connector Option for Encoders and EQU

If the board is ordered with part number 603397DBX, the feedbadk and suppemental flags use a DB15
conredor. Thefollowingarethe pinous for the DB15 conredors.

Connector J1 Top - Encoder 1/ EQU

Pin# Symbol Function | Description Notes
1 CHT1+/PUL_1- 110 Supdementa Flag T or Pulse Output 1- Also puse output
2 CHV1+/DIR 1- 110 Supplemental Flag V or Direction 1- Alsa direction output
3 GND Common | Digital Reference
4 CHC1- Input Encader 1 Negative Channel Index channel
5 CHB1- Input Encoder 1 Negative B Channd
6 CHA1- Input Encader 1 Negative A Channel
7 GND Common | ReferenceVoltage
8 BEQU2 Output | Compare Output 2
9 CHWI1+PUL_1+ 110 Suppementa FlagW or Pulse Output 1+ Also puse output
10 CHU1+/DIR 1+ 110 Supplemental Flag U or Direction 1+ Alsa direction output
11 ENCPWR Output | Digital Supdy Power for encoder
12 CHC1+ Input Encader 1 Fasitive C Channel Index channel
12 CHB1+ Input Encader 1 Fasitive B Channel
14 CHAl+ Input Encader 1 Fositive A Channel
15 BEQU1 Output | Compare Output 1
Connector J2 Top - Encoder 2/ EQU
Pin# Symbol Function | Description Notes
1 CHT2+/FUL_2- 1/0 Supplementa Flag T or Fulse Output 2- Also pulse output
2 CHV2+/DIR 2- 110 Supplementa Flag V or Direction 2- Alsa direction output
3 GND Commen | Digital Reference
4 CHC2- Input Encader 2 Negative C Channel Index channel
5 CHB2- Input Encader 2 Negative B Channel
6 CHA2- Input Encader 2 Negative A Channel
7 GND Commen | Reference Valtage
8 BEQU2 Output__| Compare Output 2
9 CHW2+/PUL_2+ 1/0 Supplementa Flag W or Fulse Output 2+ Also pulse output
10 CHU2+/DIR 2+ 110 Supplemental Flag U or Direction 2+ Alsa direction output
1 ENCFWR Output | Digital Supply Power far encader
12 CHC2+ Input Encader 2 Fasitive C Channel Index channel
13 CHB2+ Input Encader 2 Fasitive B Channel
14 CHA2+ Input Encoder 2 Positive A Channel
15 BEQU2 Output | Compare Output 2
Flag and User Flag Terminal Block Inputs
Connector TB1 Front- Limits 1
Pin# Symboal Function | Description Notes
1 USER1 Input General Capture Flag Sinking or saurcing
2 PLIM1 Input Fasitive 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
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Connector TB2 Front- Limits 2

Pin# Symboal 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 (12to 24V) or OV

Connector and Terminal Description
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SCHEMATICS

Instoll these parts on all two axis hoords.

T apva L

FRONT PANEL SMT__ &%
SMT &

Yo acna 2

RO pancL ST

Install these parta anly on nan tua axs besrd
FRONT PANEL

0P BOARD CODE TOR “603397° = 555

*NEW
PARTS*

Derta_Tou Date Systens, Inc
. TR0 rec, ACC-242 TN 1D SEETIOn
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3
. FRONT PANEL
ENCODER 1
TERMINAL BLOCK
INTERFACE
ASSY 603276-100
(3397-ISH2SCHY
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