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Preface
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Chapter 3 providesinstructions on programming the 1746R, while Chapter 4 containsApplication
Examples. Specificationsand Wiring Diagrams can befound in Appendix A and Appendix B, respectively.
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Chapter 1: Introduction & Overview

Chapter 1: Introduction & Overview

The Series 1746R PLC Resolver Interface Module is aresolver based unit that incorporates
Allen-Bradley SL.C 500 I/O interface technol ogy, and is completely compatible with the A-B
Series 1746R 1/0 chassis. The unit monitors machine/process position and delivers absolute
position datawith up to 12 bit

(4096 count) resolution per turn to the SL.C 500 processor.

The Series 1746R PLC Resolver Interface Moduleis available in two versions;

[ | 1746R-1isfor singleaxisapplicationsand usesasingleturn resolver. Standard” Turns
Counting” softwareallowsasingleturn resolver to be used in multi-turn applications.
[ | 1746R-2isfor dual axisapplicationsand can usetwo, singleturn resolversto monitor

each axisindependently, or isfield configurablefor usewith asingle, multi-turn dual
resolver to monitor asingle axisfor absolute positioning over multiplerevolutions.

The 1746R PLC Resolver Interface Module will read in the “raw position” from 1 or 2 resolvers,
convert it to ascaled position and transmit that datato the A-B SLC 500 processor 1/0 image
table.

The software alowsfield programming of Motion Detection of aRPM valuewhich setsabitinthel/O
imagetable.

The software alsowill monitor two auxiliary inputs, that can befield configured to operatein one of two
ways

| Reset-to-Preset. Thisfeaturealowsyou to continuoudly synchronize position datato
theleading edge of the product or to automatically compensatefor processdrift.

| Brakemonitoringin metal stlamping applications. Inthisconfiguration, automatic
calculation of stop time and stop angleistransferredto thel/O imagetable. Inaddition,
two programmabletimelimitsareavailableto monitor maximum stop vaues: thefirst as
apotential maintenancewarning, and the second asan error if the pressexceedsthe
programmed maximum acceptable stop time. These Satusbitsare set at thetimethe
limitsare exceeded, not after the press stops.

NOTE: A brakefail featureisalsointheBrake Monitor configuration. A statushitintheimagetable
will beset if the resolver moves by morethan +/- 20 degrees (out of 360 degrees) after a
stop has been determined.

System parametersare programmed through the /O imagetable. These parametersincludethe
position scaling data, the motion detect RPM, brake monitor dataand reset-to-preset data.

System dataisread fromthe |/O Imagetable. Thisdataincludesthe scaled position and RPM of each
resolver, the state of theinputsand error flagsin the system.
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Chapter 1: Introduction & Overview

1.1: Face Panel Description

TheMonitor’soperating statusisindicated by thetwo (2) LEDson thefacepandl.

RUN Thegreen LED indicatesthat the card isoperational.
FAULT Thered LED indicatesthereisacard fault, or whenthereisaresolver
(transducer) faullt.

Note: Therearefour typical causesfor aresolver (transducer) fault:
1. Brokenresolver cable
2. Improperly wired cable
3. Faulty resolver
4. Non-compatibleresolver

INSIDE FACE PANEL DOOR
Plug-in connector with 16 terminals. (Seewiring diagrams, Appendix B)
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Chapter 2: Installation

/O Rack Installation & Removal

Beforeinstallation, confirm that the I/O power is compatible with the Series 1746R PL C Resolver
Interface Module. (See Appendix A: Specifications, Power Requirements). The Series 1746R
PL C Resolver Interface Module can beinstalled into any open slot in the A-B SL.C 500 rack.
Align the modul€’s circuit board with the top and bottom card guides and gently slide in until it
latches securely. To remove the module, depress the top and bottom latches and slide the module
out of therack.

NOTE: TheSeries1746R hasa convenient plug-interminal strip. Therefore, themodule canbe
removed or replaced without rewiring theterminal strip.

Resolver Installation

It isrecommended to use Gemco Series 1986 Resolvers with the Gemco Series 1746R Resolver
Interface Module. Series 1986 resolver specifications, mounting guidelines and outline drawings
are available from the factory.

NOTE: The Gemco Series 1746R Resolver Interface Module has been designed to be
compatible with other resolver inputs. Contact the factory for details.

Resolver Cable Installation

Itisrecommended that the resolver cable berunin aseparate conduit and should be acontinuous
uninterrupted length. Resolver cableingtalationiscovered intheWiring Diagramsin Appendix B of this
manual. Themaximum cablelength using Belden 9873 (or equivaent) is1,000 feet.

Input Wiring

If wiring for Brake Monitoring, theinput must bedriven“high” (see Appendix A: Specifications) when
thebrakeisdisengaged. Theinput isthenreleased (power removed) when the brake engagestoinitiate
stop time/stop anglecalculations.

If wiring for Reset-to-Preset, theinput must bedriven“high” (see Appendix A: Specifications) toinitiate
resetting tothe preset value.

Power Requirements
See Appendix A: Specifications
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Chapter 3: Setup & Programming

Getting Started

Beforethe 1746R PL C Resolver Interface M odule can communicate with the A-B SLC 500
processor, the system must be configured to include the 1746R PL C Resolver Interface Module.
Thisisdonethrough either the APS Software or the hand-held controller. When defining the
system, the program will prompt for aSPIOGA ID code. ThelD codefor the 1746R PLC
Resolver Interface Moduleis: 3535. Thistellsthe processor that the 1746R uses 8 input words
and 8 output words.

/O Image Table
Datais passed between the A-B SL.C 500 processor and the resol ver input modulethrough the1/O
imagetable. Thistableislimitedto 8input wordsand 8 output words.

Configuration data, such asthe scalefactor and the offset position, will be programmed through the
output imagetable. Monitoring data, such asthe current resolver position and RPM, will bereported
back to the SL C 500 processor through theinput imagetable.

Two typesof datacan be passed through the1/O imagetable, status/control dataand application data.
Two bit registershave been placed inword 0 of theinput imagetable and word 0 of the output image
tablefor the status/control data. Therest of the /O imagetableisused for application data.

Output Image Table

Because there are more than 8 parametersto program, the 1746R Resolver Interface Modul e uses
acommand based programming sequenceto enter parametersinto the system. Thefirst word of
the output image tableisthe command bit register. Thisbit register containsaprogramming bit
used to initiate the programming sequence. The second word isthe command word and the other 6
words are used for the command parameters as shown in the table below:

Output Image Table Description

Word 0 Command Bit Register
Bit 15 Programming Bit
Bits 14 - 10 Reserved (0)
Bit 9 Clear Brake Monitor Error Bit
Bit 8 Clear Brake Monitor Warning Bit
Bits6 - O Reserved (0)
Bit 7 Data Formet Bit

Word 1 Command Regi ster

Word 2 Parameter 1

Word 3 Parameter 2

Word 4 Parameter 3

Word 5 Parameter 4

Word 6 Parameter 5

Word 7 Parameter 6
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Command Bit Register (Word 0)
The Status Bit Register has been defined bel ow:

Bit 15 14 13 12 1 10 9 8
PROG 0 0 0 0 0 Clear Brake | Clear Brake
Error Warning
Bit 7 6 5 4 3 2 1 0
Data 0 0 q 0 o . .
Format

Programming Bit (15)

The 1746R PL C Resolver Interface Module will monitor the programming bit for aOto 1
transition. When thisis detected, it reads the command register and processes the data based on
the command specified. If thecommand dataand parameter dataare valid, the acknowledge bitis
set in the input image table bit register. If the dataisinvalid, the error bit will be set in the input
imagetable bit register. These bits are cleared when the programming bit is set back to zero.

Clear BrakeError Bit (9) & Clear Brake Warning Bit (8)

The clear brake monitor error bit and clear brake monitor warning bit are used to clear the error
conditions produced by the brake monitor. The 1746R PL C Resolver Interface Module will
monitor these bitsfor a0 to 1 transition. When it is detected, the corresponding error bit in the
input image table will be cleared.

Data Format Bit (7)

The purpose of thisbit isto add an option that will allow the customer to display the position
valuein amorereadable format. By setting bit 7 of the Command bit register to one, the position
will be displayed in thefollowing format: The thousandths digitswill be displayed in the high
word and the ones, tens and hundredths digits will be displayed in the low word. See example
below and specifications for increased update time.

Example:
Position is 35111.

Without the data format option (Command bit register, bit 7 = 0), the position would be displayed
intheinput imagetable as:

0 :highword
-30425 :low word

With the data format option selected (Command bit register, bit 7=1), the position would be
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displayed in theinput image table as:

35 :highword
111 :low word

Note: If using Configuration 6, the resolver 1 position isdisplayed only asoneword. Therefore,
the new dataformat does not apply to this position.

With the new dataformat option selected, the position can range from 0 to 32767999.

NOTE: All reservedlocationsshould besettoO.

Command 1: Configuration
The 1746R PL C Resolver Interface M odul e can be configured for 6 different applications:

Singleaxis, singleturn resolver with no turns counting and one brake monitor input.
Multi-turn dual resolver with noinputs.

Singleaxis, singleturn resolver with turns counting and one reset-to-preset input.
Two axis, two singleturn resolverswith turns counting and two reset-to-preset inputs.
Multi-turn dual resolver with one reset-to-preset input.

Two axis, two single turn resolvers; one with no turns counting and one brake
monitor input; the other with turns counting and one reset-to-preset input.

Installation & Programming Manual 6



Chapter 3: Set-Up & Programming

Theparametersfor thiscommand 1 have been defined below:

Output Image Table Description
Word 0 Bit Register
Word 1 Command Register (1)
Word 2 Parameter 1 Password (1111)
Word 3 Parameter 2 Corffiguration Number
Word 4 Parameter 3 Reserved (0)
Word 5 Parameter 4 Reserved (0)
Word 6 Parameter 5 Reserved (0)
Word 7 Parameter 6 Reserved (0)

Parameter 1isapasswordto verify that thischangeistotakeplace. The passwordis1111. Thisisto
prevent an accidental changeinthe system. Thesecond parameter containsthe Configuration number:

Configuration Number Description

Single axis, single turn resolver
No turns counting

One brake monitor input

Motion Detect RPM

Multi-turn dual resolver

No inputs

Motion Detect RPM

Single axis, single turn resolver
Turns counting enable

One reset-to-preset i nput

Two axis, two single turn resolver
Turns counting enable

Two reset-to-preset i nputs
Multi-turn dual resolver

One reset-to-preset i nput

Two axis, two single turn resolvers
No turns counting with brake monitor
6 input and Motion Detect RPM
Turns counting with reset-to-preset
input

1

w
00060000000 00OC0O0OCO

NOTE: Any other configuration numberswill generatean error. Thedefault configurationisi.

Command 2: Position Scaling Data
Thiscommand will program the scalefactor and thetotal turn count. The parametersfor thiscommand
have been defined below:

Output | mage Table Description
Word 0 Bit Register
Word 1 Command Register (2)
Word 2 Parameter 1 Resolver Number
Word 3 Parameter 2 Scale Factor (High Word)
Word 4 Parameter 3 Scale Factor (Low Word)

Parameter 4 Total Turns Counti
Word 5 (Turns Counting S?wly)
Word 6 Parameter 5 Turns'Ramio

(M ulti-turn Dual Resolver Only)

Word 7 Parameter 6 Reserved (0)
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Chapter 3: Set-Up & Programming

Parameter 1isusedtoindicatewhich resolver input channel the scalefactor and turnscount appliesto.
Ontwo axis(not multi-turn dual resolver) modules Command 2 will be programmed twice.

Parameters2, 3and 4 are used to establish how position datawill count astheresolver rotates.

NOTE: SeeChapter 4: Application Examplesfor dealing with 32 bit numbers..

Parameter 4 isusedto enable or disablethe Turns Counting software and to establish the number of
turnsover which the scalefactor devel opswhen Turns Counting isenabled. Parameter 4 must be set
to zer owhen sending thiscommand for multi-turn configurations2 or 5.

When parameter 4 isset to zero, Turns Counting isdisabled and the systemwill operateasasingleturn
system. The scalefactor programmed in parameter 2 and 3 will bethe number counted to over one
rotation of theresolver. Theposition count will roll over to zero and repeat the same scal efactor count
for each additional rotation of theresolver.

When parameter 4 isset to any value other than zero, the value will be the number of turnsrequired to
count to the scal e factor number programmed in parameters 2 and 3. When turnscounting isenabled,
the count will never roll over and start again at zero. The count will continueto increase or decrease by
the per turn count change established by parameter 2, 3and 4. Rotationinthereversedirectionwill
resultinanegative position value. Maximum position values can rangefrom-2,147,483,648to
2,147,483,647.

Examplel: Parameters2and 3 (scalefactor) set at 1200
Parameter 4 (turnscounting) set at 1

The count will increasefrom 0to 1199 over thefirst rotation, 1200 to 2399 over the second, 2400 to
3599 over thethird and will continue changing at thisrate per turn for subsequent rotations.

Example2: Parameters2and 3 (scalefactor) set at 500,000
Parameter 4 (turns counting) set at 1000

The count will increasefrom 0to 499 over thefirst rotation, 500 to 999 over the second, 1000 to 1499
over thethird and will continue counting at thisrateto 499,999 at the end of turn 1000. Additional
rotation in the samedirection will result in the count increasing beyond 500,000 at the samerate per
turn.

NOTE: TurnsCountingisonly valid for modules set up for configuration 3, 4 or 6.

NOTE: Themaximum resolution of themoduleis4096 countsper turn. Scalefactorsthat areless
than 4096 per turn will count in one count increments. Scalefactorsgreater than 4096 per
turnwill count to the scalefactor number in 4096 stepswhich will not be one count
increments.
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NOTE: Thetota accumulated count whenturnscountingisenabledisavolatilevaue. Thisnumber
will belost on apower failure. Stepsshould betaken to savethisvaueto anonvolatile
integer fileinthe SL C processor if maintaining position dataisimportant to your application.
The Save Command can also be used to savethe current position, therefore, not losing the
turnscount.

Parameter 5isonly used ontwo axismodulesinto which amulti-turn dua resolver assembly isbeing
wired. A multi-turn dual resolver assembly containstwo resolvers geared together through a64:1 or
128:1 precision gear reducer. Oneresolver providesfine position dataper turn of theinput shaft while
the courseresolver keepstrack of the number of turns. A zeroin parameter 5 configuresthemodule
for operation with a64:1 dua resolver assembly. A onein parameter 5 configuresthe modulefor use
witha128:1 dual resolver assembly.

When configured for usewith adual resolver assembly, the scalefactor set in parameters2 and 3will
bethe count change over thetotal number of turns.

For example, if the scalefactor was 640 and theratio was 64: 1, each turn would be 10 counts. The
total accumulated count of amulti-turn dua resolver systemisabsolute and will not belost on apower
fallure. Also, any movement of the mechanismwhilepower isoff will bereflected inthetotal position
count when power isrestored.

Example Parameter 5 (turnsratio) set for 1 (128 turns)
Parameters 2 and 3 (scalefactor) set for 12,800
Parameter 4 must be set to zero

The position count will count from 0to 99 over thefirst rotation, 100 to 199 over the second, 200 to
299 over thethird and will continueincreasing by 100 counts per turn until 12,799 isreached at the end
of turn 128. The systemwill roll over to zero and begin counting up againif theresolver continues
rotationinapostivedirection beyond 12,799. Reverserotation below zerowill result inacount that
jumpsto 12,799 and continuous counting backwards.

Thedefault valuesfor the scalefactor is4096 and the turns counting isset to zero (disabled). The
default setting for themulti-turnresolver is64:1. Save Configuration Command will savethesevaluesto
EEPROM.

NOTE: Whenthescaefactor or turnscount ischanged, all offset valueswill beresetto zero. This
includesthehomeposition and all reset-to-preset offsets.

Command 3: Home Positioning Data
Thiscommand will reset the position of theresolver indicated to match actual machine position.

Example: With the machine stopped at the“0” position, parameters2 and 3 (Home
Position) must besetto“0”. The parametersfor thiscommand have been
defined on next page:
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Output Image Table Description
Word 0 Bit Register
Word 1 Command Register (3)
Word 2 Parameter 1 Resolver Number
Word 3 Parameter 2 Home Position (high word)
Word 4 Parameter 3 Home Position (low word)
Word 5 Parameter 4 Reserved (0)
Word 6 Parameter 5 Reserved (0)
Word 7 Parameter 6 Reserved (0)

Parameter 1 will indicate whether the new home positionisfor resolver 1 or 2.

Par ameter s2 and 3 contain the new home position of thereset resolver. Whenthiscommandis
received, the home position will be checked for validity. For asystem with no turns counting enabled,
the home position must be between zero and the scalefactor. For asystem with turns counting enabl ed,
thehome position must belessthan 2,147,483,647. A Save Configuration command will savethis
offset to EEPROM.

Command 4: Brake Monitor Data

Thiscommand will set up thewarning timeand error timefor the brake monitor input. Theparameters
for thiscommand have been defined bel ow:

Output Image Table Description
Word 0 Bit Register
Word 1 Command Register (4)
Word 2 Parameter 1 Warning Time*
Word 3 Parameter 2 Error Time**
Word 4 Parameter 3 Reserved (0)
Word 5 Parameter 4 Reserved (0)
Word 6 Parameter 5 Reserved (0)
Word 7 Parameter 6 Reserved (0)

* Warning Timeindicatesthat the press stopping timeisdeteriorating.
** Error Timeindicatesthat the maximum alowable stopping time hasbeen
exceeded.

Parameter 1 containsthewarning timefor the brake monitor input. If the brake monitor stopping time
exceedsthiswarning time, thewarning bit will beset. Thisvaluecanrangefromzeroto 65,535. The
unitsof measurement arein milliseconds(ms). Thedefault valueis65,535ms(65.535S).

Parameter 2 containstheerror timefor the brake monitor input. Thistime must begreater than or
equal tothewarning time. When the brake monitor stopping time exceedsthisvalue, theerror bit will
beset. Thisvauecanrangefromzeroto 65,535. Theunitsof measurement arein milliseconds (ms).
Thedefault valueis65,535ms (65.535s).

NOTE: Thiscommandisonly validif the module has been set up for configuration 1 or 6.

Command 5: Motion Detect Data
Thiscommand will set the motion detect RPM value. The parametersfor thiscommand have been
defined on the next page:
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Output Image Table Description
Word 0 Bit Register
Word 1 Command Register (5)
Word 2 Parameter 1 Motion Detect RPM
Word 3 Parameter 2 Reserved (0)
Word 4 Parameter 3 Reserved (0)
Word 5 Parameter 4 Reserved (0)
Word 6 Parameter 5 Reserved (0)
Word 7 Parameter 6 Reserved (0)

Parameter 1 containsthe motion detect RPM value. Thisvauecanrangefromzeroto 65,535. The
default valueiszero. Whenthe RPM isgreater than or equal to thisvalue, amotion detect bit will be
setintheinputimagetable. A zerovauewill disablethe motion detect.

NOTE: Thiscommandisonly validif the module has been set up for configurations 1, 2 or 6.

Command 6: Reset-to-Preset Data
Thiscommand will program the reset-to-preset valuefor each resolver. The parametersfor this
command have been defined bel ow:

Output Image Table Description

Word 0 Bit Register

Word 1 Command Regjister (6)

Word 2 Parameter 1 Reset-to-Preset Value for input 1 (high word)
Word 3 Parameter 2 Reset-to-Preset Value for input 1 (Ilow word)
Word 4 Parameter 3 Reset-to-Preset Value for input 2 (high word)
Word 5 Parameter 4 Reset-to-Preset Value for input 2 (Ilow word)
Word 6 Parameter 5 Reserved (0)

Word 7 Parameter 6 Reserved (0)

Parameter s1and 2 contain the position that resol ver #1 should reset to wheninput 1 isactivated.

Parameter s3 and 4 contain the position resolver #2 should reset to when input 2 isactivated. When
thiscommand isreceived, the softwarewill verify that the reset-to-preset valuesarevalid positions*.
Thedefault valuesfor the reset-to-preset valuesis zero.

* |f turnscounting isdisabled or configured for multi-turn, the position must be between zero
andthescalefactor. If turnscounting isenabled, the position must be between zero and
2,147,483,647.

NOTE: Thereset-to-preset commandisonly valid if the module has been set up for
configurations 3, 4, 5 and 6.

Command 7: Save Configuration

Thiscommand will savethe datatothe EEPROM. The parametersfor thiscommand have been
defined below:
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Output Image Table

Description

Word 0

Bit Register

Word 1

Command Register (7)

Word 2

Parameter 1 Password 1 (2222)

Word 3

Parameter 2 Password 2 (3333)

Word 4

Parameter 3 Reserved (0)

Word 5

Parameter 4 Reserved (0)

Word 6

Parameter 5 Reserved (0)

Word 7

Parameter 6 Reserved (0)

NOTE: Thepasswordsexiststoensurethat your intent isto save current changes. A Save
Command will automatically delete old program data. Even changing just the scalefactor will
automatically deleteal Home Position offsetsand Reset-to-Preset values.

NOTE:

The EEPROM onthe 1746R isonly guaranteed to 10,000 write cycles. Becauseof this,itis
recommended that the save configuration command be used sparingly.

Input ImageTable
Thelnput Image Tableisused to send the system data back to the A-B SL.C 500 Processor. Thereare
8 datawordsinthelnput ImageTable. Thel/O Image Tablewill vary depending on the configuration

asshown below:
Configuration Configuration Configuration Configuration Configuration Configuration
1 2 3 4 5 6
Single Axis Multi-Turn Single Axis Two Axis Multi-Turn Two Axis
Brake Monitor (Brake Monitor & Reset-to-Preset)
Word 0 | Bit Register Bit Register Bit Register Bit Register Bit Register Bit Register
Word 1 | Configuration Configuration Configuration Configuration Configuration Configuration
Word 2 | Position (high) Position (high) Position (high) Position 1 (high) Position (high) Position 1 (Iow)
Word 3 | Position (low) Position (low) Position (low) Position 1 (low) Position (low) RPM
Word 4 | RPM RPM RPM RPM 1 RPM Stopping Time
Word 5 | Stopping Time Position 2 (high) Stopping Angle
Word 6 | Stopping Angle Position 2 (low) Position 2 (high)
Word 7 RPM 2 Position 2 (Iow)
Status Bit Register (Word 0)
Thebit register hasbeen defined below:
Bit 15 14 13 12 n 10 9 8
INPUT INPUT MOTION BRAKE BRAKE BRAKE
ACK DATA ERR STATE 1 STATE 2 DETECT FAIL ERR WARN
Bit 7 6 5 4 3 2 1 0
PRI PRI Sl A PRI PRI S1 A
OPEN SHORT OPEN OPEN OPEN SHORT OPEN OPEN
RES 1 RES 1 RES 1 RES 1 RES 2 RES 2 RES 2 RES 2
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AcknowledgeBit (15)

Thishit isused to acknowledge acommand from the output imagetable. If dl thedataisvaidinthe
command, the acknowledgebit is set to indicate to the A-B SLC 500 processor that the command was
processed. Thishitiscleared when the programming bit isclearedinthe output imagetable.

DataError Bit (14)

Thishitisusedtoindicate an error was detected in the command sent from the output imagetable. This
bitissetif an error isdetected in the command parameter data. Thisbitiscleared whenthe
programming bitiscleared inthe output imagetable.

Input State1(13)
Thisbit will reflect the state of input 1 from thefront of the unit.

Input State2 (12)
Thisbit will reflect the state of input 2 from thefront of theunit.

Motion Detect Bit (11)

Thisbit will indicate whether the RPM isabove or below the programmed motion detect RPM value. I
theactual RPM isbelow the programmed RPM, the bit will becleared. If the RPM isgreater than or
equa to the programmed RPM, the bit will be set.

BrakeFail Bit (10)

Thishit isused to detect whether the brake monitor input isfunctioning correctly. Thisisdoneby
monitoring the state of the brakeinput when movement isdetected intheresolver. If thereismovement
detected and the brake monitor indicatesthe brakeistill activated, thisbit will beset toindicatea
possiblefailurein thebrake monitor input circuitry.

BrakeError Bit (9)

Thisbit isset when the actua brake stopping time exceedsthe programmed brakeerror time. Thishit
iscleared when azeroto onetransition ontheclear brakeerror bitisdetected. Thisbitissetinresl
time, at the point theinterna timer exceedsthetimelimit.

BrakeWarning(8)

Thishitisset when the actua brake stopping time exceedsthe programmed brakewarningtime. This
bit iscleared when azeroto onetransition onthe clear brakewarning bit isdetected. Thishitissetin
real time, at the point theinternal timer exceedsthetimelimit.

Primary OpenError
Theprimary openbit will besetif thiserror isdetected on either one of theresolvers. Resolver #1isin
bit 7 and resolver #2isinbit 3. Thisbitisclear when no error ispresent.

Primary Short Error
Theprimary short bit will be set if thiserror isdetected on either oneof theresolvers. Resolver #1isin
bit 6 and resolver #2isinbit 2. Thisbitisclear whenno error ispresent.
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S1OpenError
The S1 openbit isset when thiserror isdetected on either one of theresolvers. Resolver #1isinbit5
andresolver #2isinbit 1. Thishitisclear whenno error ispresent.

HAOpenError
The $4 open bit isset when thiserror isdetected on either one of theresolvers. Resolver #1isinbit 4
andresolver #2isinbit 0. Thishitisclear when no error ispresent.

Configuration Register (Word 1)

Thisregister will reflect the current configuration number of the system. Becausetheinput imagetableis
set up differently for each configuration, it allowsthe user to know what datais present in thetableand
verify that the systemisconfigured theway it issupposed to be.

Position (Words2and 3, alsoWords5and 6 for Dual Axis, words2,6and 7 for configuration
6 only)

Thescaled positionisgivenintwo registers, position high and position low. Theposition datacanrange
from-2,147,483,64810 2,147,483,647. (See Appendix A: Specifications.)

RPM (Word 4, alsoWord 7 for Dual Axis, Words 3, for configuration 6 only)
TheRPM dataisgivenin 1 word and rangesfrom zero to 2048. It isupdated every 14.68ms.

Stopping Time (Word 5, for Configuration 1 only, Word 4, for configur ation 6 only)
Theactual stoppingtimeisgivenin1word and rangesfrom zeroto 65,535ms.

StoppingAngle (Word 6, for Configuration 1 only, Word 5, for configuration 6 only)
Theactua stopping angleisgivenin 1 word and rangesfrom 0to 65,535 scaled counts.

NOTE: Thisistheangular difference betweentheresolver position whentheinput was detected and
theresolver position whenit stopped.
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Chapter 4: Application Examples

(@) For parametersand positionsthat are 32 bits, the value needsto be spread over two 16 bit
words. Thehighwordwill containthemost significant 16 bit and thelow word will contain the
least Sgnificant 16 bits.

Example If the scalefactor was 4096, the high word would be 0 (0 hex) and thelow
word would be 4096 (1000 hex).

Example If the scal e factor was 500,000, the high word would be 7 (7 hex) and thelow
word would be-14,288 (A120 hex).

(2 Thefollowing isan example program for setting up the 1746R Resolver Interface Module.
The 1746R Resolver Interface Moduleisinstalled in slot 1 of the SLC 500 rack. The
following data definesthe command parameters and state flagsthat are used to program the
1746R Resolver Interface Module:

Configuration Command #NT:0
Position Scaling Command for Resolver 1 #N7:10
Position Scaling Command for Resolver 2 #N7:20
Reset-to-Preset Command #N7:30
Home Position Command for Resolver 1 #N9.0
Home Position Command for Resolver 2 #N9:10
Program State Flags #N10:0
1746R Configuration #N10:0/0
Resolver 1 Configuration #N10:0/1
Resolver 2 Configuration #N10:0/2
Reset-to-Preset #N10:0/3
Resolver 1 Home Positioning #N10:0/4
Resolver 2HomePositioning #N10:0/5
Configuration Complete #N10:0/6
VdidPositionHags #B3:.0
Resolver 1 Vdid Position #B3:0/15
Resolver 2Vdid Position #B3.0/14
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Chapter 4: Application Examples

acknowledged in the input image table.
CLEARSTATEFLAGSAND SET UPFORINITIALIZATION

On thefirst scan, the start 1746R configuration flag is set. When thisflag is set, the configuration command is
copied into the output image table with the programming bit set. Thiswill continue until the command has been

First Pass
A =
0000 L Move
B Source 1
1<
Dest N10:0
0<
Clear Program Bit
(ox}
(U)
15
OTHER
COPY COMMAND TO CONFIGURE THE 1746R CARD
ConfigBitSet  Ack Bit Cleared CoP.
N10:0 11 Copy File
0001 1k £ Source #N7:0
0 15 Dest #0:1.0
OTHER Length 8

continues until the command has been acknowledged.

When the 1746R configuration command iscompl ete, the program will copy the position scaling command for
resolver 1 into the output image table with the programming bit set. Thiscommand will configure resolver 1 for
atotal scalefactor of 1000 and turn count of 10. Thiswill configure the resolver for 100 counts per turn. This

WHEN COPY OF THE 1746R CONFIGURATION COMMAND ISCOMPLETE, SET THESTATEFLAGTO

CONFIGURERESOLVER1
ConfigBitSet  AckBitSet ProgramBit Set
N1G:.0 Il o1 MOV
0002 :|| |': ]15[ :|| |': Move
0 15
OTHER OTHER Source §<
Dest N10:0
0<
Clear Program Bit
o1
(U)
15
OTHER

COPY THECOMMAND TO CONFIGURE RESOLVER 1WITH SCALEFACTORAND TURNSCOUNTING

INFORMATION
Res1ConfigBitSet  Ack Bit Cleared CoR
N10:.0 111 Copy File
ooB— E i Source  #N7:10
1 15 Dest #0:1.0
OTHER Length 8
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When the position scaling data has been acknowledged for resolver 1, the program will copy the position
scaling command for resolver 2 into the output image table. Thisresolver isset up for ascale factor of 360 with
no turns counting. Thiswill continue until the command has been acknowledged.

WHEN COPY OF THERESOLVER 1COMMAND ISCOMPLETE, SET THESTATEFLAG TO CONFIGURE

RESOLVER?2
Res1ConfigBitSet AckBitSet Program Bit Set
NlOO 111 o1 MOV-
1 15 15 So 4
OTHER OTHER urce 2
Dest N10:0
0<
Clear Program Bit
o1
(U)
15
COPY THECOMMAND TO CONFIGURETHERESOLVER 2WITH OTHER
SCALEFACTORAND TURNSCOUNTING INFORMATION
Res2 Config Bit Set  Ack Bit Cleared Cop
N10:.0 I:1 Copy File
0005 JE - Source  #N7:20
2 15 Dest #0:1.0
OTHER Length 8

When the position scaling data has been acknowledged for resolver 2, the program will copy the reset-to-preset

command into the output image table. The reset-to-preset value for resolver 1 is set to 100 and the reset-to-
preset valuefor resolver 2 isset to 180. The program will wait for the acknowledge bit to be set.

WHEN COPY OF THERESOLVER 2 COMMAND ISCOMPLETE, SET THESTATEFLAG TO CONFIGURE

RESET-TO-PRESET
Res2ConfigBitSet AckBitSet Program Bit Set
N10:.0 Il (@] MOV
0006 :|| |': ]15[ :|| |': Move
2 15
OTHER OTHER Source g<
Dest N10:0
0<
Clear Program Bit
o1
(U)
15
OTHER
COPY THECOMMAND TOCONFIGURE THERESET-TO-PRESET
Reset-to-Preset
Config Bit Set Ack Bit Cleared CoR
N10:0 111 Copy File
07— [ £ Source  #NT7:30
3 15 Dest #0:1.0
OTHER Length 8

17
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When the reset-to-preset val ues have been acknowledged, the program will check to see if the resolver

positions need to be homed to a previously set position. Thisis done through the valid position flags, B3:0/15
for resolver 1 and B3:0/14 for resolver 2. If thevalid position flag, B3:0/15, isset, it will perform ahome command
for resolver 1. Thiscommand will containthe new position datafor resolver 1. If thevalid position flag, B3:0/14,
isset, it will perform ahome command for resolver 2. Thiscommand will contain the new position datafor

resolver 2. After the resolvers have been homed, a configuration complete flag is set to indicate the unit is
completely configured.

WHEN COPY OF THE RESET-TO-PRESET COMMAND ISCOMPLETE, SET THESTATEFLAGTOHOME

RESOLVER1
Reset-to-Preset
Config Bit Set Ack BitSet Program Bit Set
N10:0 I:1 o1 MOV-
3 15 15 So 16
OTHER OTHER uree
16<
Dest N10:0
0<
Clear Program Bit
o1
(U)
COPY THEHOME COMMAND TOHOMERESOLVER 1IFTHERESOLVER 1 OTll-?ER
POSITIONWASVALID
Res1Home Res1Vdid
Pos Bit Set Ack Bit Cleared Pos Bit coP
N10:0 11 B30 Copy File
0009 JE JE JE Source #N9:0
4 15 15 Dest #0:1.0
OTHER Length 8

WHEN COPY OF THEHOME COMMAND OF RESOLVER 1ISCOMPLETE,
SETTHESTATEFLAGTOHOMERESOLVER?2

Res1Home _ Res1Valid
PosBit Set Ack BitSet Program Bit Set Pos Bit
N10:0 111 o1 B30 MOV
00 3 4 E dE 1E Move
OTHER OTHER Source 32
32<
Dest N10:0
0<
Clear Program Bit
o1
(U)
15
IFRESOLVER 1 POSITION WASINVALID, SET THESTATEFLAG OTHER
TOHOMERESOLVER?2
Res1Home Res1Invalid
PosBit Set PosBit Move MOV
N1G:0 B30
0011 = E = Source 32
S 41/5'_ R2<
Dest N10:0
0<

Installation & Programming Manual 18



0012

Chapter 4: Application Examples

COPY THEHOME COMMAND TOHOMERESOLVER 2 IFTHERESOLVER 2 POSITIONWASVALID

Res2Home Res2Valid
Pos Bit Set AckBitCleared  PosBit cor
N10:.0 I:1 B30 Copy File
— E i 9 E Source  #N9:10
5 15 14 Dest #0:1.0
OTHER Length 8

WHEN COPY OF THEHOME COMMAND OF RESOLVER 2ISCOMPLETE, SET THESTATEFLAGFOR

CONFIGURATION COMPLETE
Res2Home . Res2Valid
PosBit Set Ack Bit Set Program Bit Set PosBit
N10:0 I:1 (@] 23'0_ MOV-
0013 A F 3 F 3 F S)s Vove
5 15 15 14 % o4
OTHER OTHER urce
64 <
Dest N10:0
0<
Clear Program Bit
o1
(U)
IFRESOLVER2POSITION WASINVALID, SETTHESTATEFLAGFOR 15
CONFIGURATION COMPLETE OTHER
Res2 Home Res?2 Invalid
Pos Bit Set et ———Mov
N10:0 B30 S o4
0014 JE JF urce >
<
> o Dest N10:0
0<

0015

Oncethe system iscompl etely configured, the program will check for resolver errors. If noneexist, thevalid
position datais copied from the input image table to adatatable. It will also set the appropriate valid position
flag. Thisdatacan be used to re-homethe 1746R if power islost to the unit.

IFCONFIGURATION ISCOMPLETEAND THEREARENORESOLVER1FAULTS, COPY RESOLVER 1
POSITION TOANON-VOLATILELOCATIONAND SET FLAGINDICATINGVALID RESOLVER 1 POSITION

Config  NOPrim i
ay NOPrimay NOSLOpen NOSA4O
Complete o0 Pes1 ShortReal  Resi Resi "
BitSet P
N10:0 11 11 11 11 COP
9 E =t ;r'gf H = Copy File
5 4 :
OTHER OTHER  OTHER  OTHER go;ce j,l\,'éfg
Length 2
Set Res1Valid
PosBit
B30
(L)
15

19
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IFCONFIGURATION ISCOMPLETEAND THEREARENORESOLVER 2FAULTS, COPY RESOLVER 2
POSITION TOA NON-VOLATILELOCATIONAND SET FLAGINDICATING VALID RESOLVER2POSITION

Config
Complete
Bit Set
N10:0
=
pu

Primary Open
Error for Res1

111
o
—1 [

Confi
Complde NOPrimay - NO Pimay NOS10pen NOSAOpen
BitSet OpenRes2 ShortRes2
N10:0 111 11 I 1 I 1 COP
a1 E = =g =g = Copy File
6 3 2 1 0 Source #:1.5
OTHER OTHER OTHER OTHER Dest #N9:13
Length 2
Set Res2Valid
PosBit
B30

(L)
14

IFCONFIGURATION ISCOMPLETEAND THEREISARESOLVER 1FAULT,CLEARTHEFLAGTO
INDICATERESOLVER 1POSITION ISINVALID

Clear Res1
Valid PosBit

B30

6

(U)

7 15
OTHER

Prim
Error
111
B I
1 C

6
OTHER

Short
esl

S1 Open
Error Res1
111
9 -
)

5

OTHER

4 Open
Error Res1
111
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IFCONFIGURATION ISCOMPLETEAND THEREISA RESOLVER 2 FAULT, CLEARTHEFLAGTO
INDICATERESOLVER2POSITION ISINVALID
Config .
Primary Open Clear Res?2
C%ril:%gtte Error for Res2 Valid PosBit
N10:0 Il B30
0018l — E == (U)
6 3 14
OTHER
Primary Short
Error Res2
11
I =
1 C
2
OTHER
S1 Ogen
Error Res2
11
A
1 C
1
OTHER
4 Open
Error Res2
11
i
1 C
0
OTHER
00: END
Data File N7 (dec) - INTEGER
Offset 0 1 2 3 4 5 6 7 8
N7:0 -32768 1 1un 4 0 0 0 0 0
N7:10 -32768 2 1 0 1000 10 0 0 0
N7:20 -32768 2 2 0 360 0 0 0 0
N7:30 -32768 6 0 100 0 180 0 0
Data File N9 (dec) -- HOM E INFO
Offset 0 1 2 3 4 5 6 7 8
N9:0 -32768 3 1 0 1179 0 0 0 0
N9:10 -32768 3 2 0 58 0 0 0
Data File N10 (bin) -- PRGM STATE
Offset 15 14 13 12 n 10 9 8 7 3 2 1
N10:0 0 0 0 0 0 0 0 0 0 0 0 0
Data File B3 (bin) -- VALID POS
Offset 15 14 13 12 n 10 9 8 7 3 2 1
B30 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix A: Specifications

Power Requirements:

Resolution:

RPM:

Resolver CableLength:

Temper ature Range:

Position Update Time:

RPM UpdateTime:
Auxiliary Inputs:
BrakeMonitor:
Reset-to-Preset:

Modulel D Code:

/O I solation:

0.250A max. @5Vdc
0.0A @24 Vdc

12 bit resolution for standard resolver
18 bit resolution for 64:1 multi-turn resolver
19 bit resolution for 128:1 multi-turn resolver

2048 max.
1000 ft. max.

Operating: 32-131°F (0 - 55°C)
Storage: 0 - 150°F (-17 - 65°C)

300ps single resolver position
600ps dual resolvers

800ps for multi-turn resolvers
|f Data Format Selected

500ps singleresolver (config 1 & 3)
1000us dual resolver (config 4)

800ps dual resolver (config 6)

1000ps multiturn resolver (config 2 & 5)

14.68msfor RPM

10- 30Vdcmax. @ 3mA

active (timing starts) when power isremoved (1 millisecond
resolution)

active when power is applied (worst case response is
position update time)

3535
(Reserve 8 input and 8 output words 1/0 image table)

500 Vac
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Appendix B: Wiring Diagram
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