YASKAWA

Title: SigmalLogic Example Code Example Manual

Product(s): Sigmalogic, LogicWorks Doc. No. AN.Sigmalogic.01

1. Application Overview

SigmaLogic is an EtherNet/IP Indexer that was designed to work seamlessly with the
CompactLogix and ControlLogix PLCs from Allen Bradley. Yaskawa has created Add-On
Instructions (AOI) for easy import into the RSLogix programming environment. The AQOIs as
well as other documentation and videos can be found at .This
application note highlights some key elements of the
“EC.SigmalLogic.01_RSLogix_Example.ACD” code that is included in the SigmaLogic AOI
zip file. This example code was created in RSLogix 5000 v20 to provide useful examples
for RSLogix programmers. The code contains interlocking logic to help prevent alarms and
faults from occurring when executing the AOls.

AB CompactLogix / ControlLogix

Yaskawa Sigmalogic

EtherNet/IP

Figure 1: Required Components

Component Product and Model Number

EIP Servo Indexer SGDV-****E1A™****B00 (SigmaLogic) or SGDV-****E*A******300 (MP2600)

Motor Any Sigma-Il, Sigma-IIl or Sigma-5 motor recognized by Sigma-5 ampilifiers
PLC CompactLogix, ControlLogix or SoftLogix with an EtherNet/IP Communications
Adapter
Software RSLogix v20 was used to create this code; v17 or higher works with SigmaLogic
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2. Application Solution and Benefits

The example code uses each AOI provided by Yaskawa and shows a suggested way to use
these AOIs in the context of an RSLogix ladder program. There are only a couple of basic
rules when using the AOls. The first rule is that each SigmalLogic used needs to have its
own MCFG AOI. This defines the Axis structures and provides a huge amount of diagnostic
information. The other rule is that most motion-related AOIs cannot be executed if another
AOl is already in progress. The interlocking logic used in this example will prevent the user
from violating this rule which would generate a FLT_RDY error in the AOl. The benefit to
the RSLogix programmer is that this example code will help them avoid frustrating errors
and alarms.

3. Initial Configuration

This application note assumes that the Sigmalogic has already been configured with
LogicWorks and has been added to the RSLogix project. Yaskawa has produced several
QuickStart videos available on Yaskawa's website and on YouTube. These QuickStart
videos walk the user through setting up the SigmaLogic amplifier via LogicWorks, adding
SigmaLogic to RSLogix and importing and using some of the popular AOls. When
searching these videos on Yaskawa’s website, type “eLV.SigmaLogic” into the site search
window. This will produce three QuickStart videos and any other eLearning Videos that
Yaskawa has produced for SigmaLogic. The following link should bring up the search
results:

These same videos are also published to Yaskawa’s YouTube channel. Typing
“SigmaLogic” into a YouTube search will bring up several results including a playlist of
training videos. The following link should bring up the SigmaLogic training section:

From the RSLogix point of view, Sigmalogic is added as a Generic Ethernet Module with
the following settings:
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— Module Properties Report: SoftLogixEIP (ETHERMET-MODULE 1.1)

-

Gereral | Connection | Module Infio

Type: ETHERMET-MODULE Genernc Ethernet Module
Wendor: Allen-Bradley
Parent: SoftLogizEIP i
Mame: Bigmalogic._Asis] Connection Parameters
Azzembly ;
Description: Instance: Size!
Iput; 102 B 2
Output: 112 B4 E:
C F I A
S Faina Configuration: |1 1 Ev

Address / Host Mame
() IP Address: 192 168 . 1 . 1

() Host Name:

Statuz: Offline I OF. l[ Cancel ]

| [32:bil
| [32:bit
)
)

[8-bit)

I Module Properties Report: SoftLogixEIP (ETHERMET-MODULE 1.1)

General | Connection | Module Info

Requested Packet Interval (RPI): 12,0 2lms (1.0 -3200.0 me)
[T Inhibit M adule
[ ] Majar Fault On Contraller [f Connection Fails Wwhile in Fun Mode

Use Unicast Connection over Etheret/IP

todule Fault

Status: Offline Ok, ] [ Cancel

All Add-On Instructions for RSLogix 5000 can be downloaded from Yaskawa’s website at:
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This will be a zip file containing all available AOls and example code. QuickStart video #2
(Connection) guides the user through importing the AOIs into RSLogix. Once imported,
they will show up in the Add-On-Defined Folder in the Controller Organizer.

=55 Add-On-Defined

| MAB_vaskawa
| MAFR_Yaskawa
| MAaG_Yaskawa

| MAHSP_Yaskawa
| MAH_Vaskawa

| MA1_Yaskawa

| MaM_Yaskawa

| Mas_vaskawa

| MCFG_vaskawa
| MCLE_Yaskawa

| MHSI_¥askawa

| MPLS_Yaskawa

| MSF_taskawa

| M30_vaskawa

| MSQE_vaskawa
| MSQR_vaskawa
| MTRQ_¥askawa
[;ﬁ Predefined

It is recommended to run the AOI's in a Periodic Task that is a multiple of 12ms so that it
matches the RPI of EIP communications.

Controller Organizer -« 3 X
4 Controller Controller_L85_101
¢ Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 4 Main Add »
oP —
gM % Cut Ctrl+X 4 Task Properties - MainTask =
Unsched O} Cepy o [ General | Corfiguation” [ Program / Phase Schedule | Montar|
4 Motion Groy 5] Ppaste “tri=
Ungroup Paste Special b Type Bl v
b Alarm Mana _
b A Delete Delete Period 12.000 ms
T Logical Mod Croes Rrleranrs: Ctrl=E Priority 10 + (Lower Number Yields Higher Priority)
P 88 VO Configul Watchdog: 500000 ms
Print 4
Properties Alt+Enter
h =
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4. MCFG_Yaskawa (Configuration & Status)

Motion Axis
Configuration &
Status
MCFG_Yaska
Motion Axis Configuration & Status
MCFG_Yaskawa MCFG_1 [ [ECEN==
Axis_IN  SigmalLogic Axisi:l HCDN—
Axis_OUT Sigmalogic_Axis1:0 HCER—
is Axis —CHE—

ParameterResolution 3 —_CommFLD—

ECSVPmOKE=
FeedRateOverride 100 ECSVRDY e

= SvON==
PositionFB 0.0 ECsvsTLE=
SpeedFB 0.0 HCSvALM—
TorqueFB -1.0 HCSVWRN—
ServoAlarmCode 1620000 HOSVABT—
ServoWamingCode 1630000 CCntrALM>—
ControllerAlarmCode 0 HCAppER—
ApplicationErrorCode 0 HCAOI_ Activer—
SigmalogicSoftware 10200006 —_TestMode—
SigmalogicFirmware 30000173 —C SftwreMismatchi—

MCFG_Yaskawa must be included in the RSLogix program in order to use Sigmalogic and
should be always be enabled. The Axis_IN and Axis_OUT parameters link the AOI to the
physical generic Ethernet module that was configured. The Axis parameter creates a User-
Defined DataType called Yaskawa_EIP_Servo. The Axis structure is then used in all
subsequent AOIls. For more information regarding the information available in the Axis
structure, please refer to Appendix A&B in this document. There is a wealth of useful
information that exists in this structure and is updated automatically as long as the
MCFG_Yaskawa AOQOI is enabled.
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5. Interlocks

Sample Interlocking Logic checking for valid Ethemet Connection, Alarms, Servo Ready Status, Servo Enable Status
Also checks to see if an AOI is already in use as several motion blocks will not execute if another AOI is already in progress
Mation Axis Motion Axis
Configuration & Configuration &
Motion Axis Status Servo Status Test Mode set
Configuration & parameters have been Motion Axis by Configuration
Status Communication successfully Motion Axis Motion Axis Configuration & Utility is Acive.
Fault. Heartheat was downloaded and Configuration & Configuration & Status Controller PLC contral is
lost. confirmed Status Servo Ready Status Servo Alarm Alarm is present blocked
MCFG_1.CommFLT MCFG_1.5vPrmOK MCFG_1.5vRDY MCFG_1.5vALM  MCFG_1.CntrALM  MCFG_1.TestMode Axis_OK
1E = E g e (=l /=== |} =
Motion Axis
Configuration &
Status Servo On
Axis_OK  MCFG_1.SvON Axis_Ready
=] E = ==
Mation Axis
Configuration &
Status An Axis ACI
is Active
Axis_Ready MCFG_1 AOI_Active Axis_ReadyForMotion
i e e—

This section of logic was written to provide three Boolean variables for use further down in
the code. Axis_OK will be TRUE if the SigmaLogic axis has good communication, the
amplifier has power and no alarms. Axis_Ready further checks the servo enable status and
will be TRUE when the servo motor is enabled. Axis_ReadyForMotion takes it one step
further and makes sure that no AOI is already in progress. Most of the motion-related AOls
cannot be executed if another AOI is active so Axis_ReadyForMotion is used often to
ensure that the conditions are acceptable to enable a new AOI.
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6. SigmalLogic Input/Output Status

‘Yaskawa Sigmal.ogic Axis Structure Digital 10 Status
Bits 0-7, CN13 Inputs 0-7, Used as Flag 65-72.

Bits 8-15, CN12 Qutputs 0-7, Used as Flag 73-80.
Bits 16-22, CN1 Inputs 0-6, Used as Flag 81-87.
Bits 23-25, CN1 Outputs 0-2, Used as Flag 88-90.

The only reason for using the 10StatusBits variable instead of the Axis | I0StatusBits location was to be able to customize the labels/descriptions

MO

Move —
Source Axis.||0StatusBits
1

Dest I0StatusBits
1

This part of the code is completely optional but can provide a good way to customize the
descriptions of any Inputs or Outputs used with SigmalLogic. The status of all of the Digital
Input and Output points available on the SigmaLogic controller (CN13) and the amplifier
(CN1) are stored in Axis.l.IOStatusBits. This rung simply copies this status into a DINT
variable called I0OStatusBits. The description for each bit of I0OStatusBits can now be

customized for display in ladder.

| =Hostatustits

| [iostatusgis.o
| ioStatusBis 1
| ioStatusBis 2
| i0StatusBis 2
| inStatuskis 4
| ioStatusBis 5

Yaskawa Sigmalodgic
Axiz Structure
Digital 10 Status.
Bits 0-7, CM13

Inputs 0-7, Used as
Flag 65-72.

Bitz 8-15, CM13
Cutputs 0-7, Used as
Flag 73-80.

Bit= 16-22, Ch1
Inputs 0-6, Used as
Flag &1-87.

Bits 23-25, Ch1
Cutputs 0-2, Used as

DINT

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Yaskawa Sigmalogic
Az Structure
Digital 10 Status.
Bits 0-7, CM13

Inputs 0-7, Used as
Flag 65-72.

Bits §-15, CMN13
Outputs 0-7, Used as
Flag 73-80.

Bits 16-22, C1
Inputs 0-6, Used as
Flag 81-87.

Bits 23-25, C1
Outputs 0-2, Used as

Fiead/wiite ¥ Decimal

CH13 Input O (D10) Read write Decimal

CH13 Input 1 (DI7] Fiead/wiite Decimal

CH13 Input 2 (D12] Fiead/wiite Decimal

CH13 Input 3 (D13] Fiead wiite Decimal

CH13 Input 4 (D14) Readfwfite Decimal
I

CH13 Input 5 (D15) Read/wfite Decimal

Flag 55-90. CH13 Input 0 (DI0Y Flag 85-90. CN1 Input 0 (SI0)
Az IOStatusBits.0 I0StatusBits .0 Axiz IC0Statusbits 16 10 StatusBits 16
JL J1E 3 E 3 E
40 10 = Es

The picture above shows the differences in descriptions between Axis.l.|OStatus and
IOStatus bits even though they display the same status.
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7. MAFR_Yaskawa (Fault Reset), MSO_Yaskawa (Servo On), MSF_Yaskawa
(Servo Off), MAS_Yaskawa (Stop)

Section to Reset Faults, Enable/Disable Servo
Motion Axis Fault
Reset
FauliResetReq MAFR_Yaskaws
1 b Motion Axis Fault Reset @ —————————
MAFR_Yaskawa MAFR_1 (] FCEND—
Axis_OK  ons_2 Axis Axis FCDND>—
=== ONS, HCFLT_BSY>—
Motion Servo On
SenvoOnReq MSO_Yaskaws
1 E Mation Servo On . o
MSO_Yaskawa MS30_1 ) —CEN
CN13 Input 0 (DIO) Axis ~ Axs J L CONS—
10StatusBits.0 ons_4 HCFLT RDY—
ONS }— HCFLT_BSY>—
Motion Servo Off
SenvoOffReq MSF_Yaskaws
E Motion Serve Off
MSF_Yaskawa MSF_1 L —CEN>—
CN13 Input 0 (DID) Axis Ads  CON—
10StatusBits.0 ons_5 HCFLT BSY>—
/=== ONS R
MAS Stop Block to Stop Motion Regardless of the Current State of the Axis
Motion Axis Stop
StopReq MAS_Yask
J E Motion Axis Stop -
MAS_Yaskawa MAS_1 | FCEND>—
CN13 Input 6 (DI6) ety it e
IOSta_?.lerllts.ﬁ Deceleration 50
a0

The Fault Reset (MAFR_Yaskawa), Servo On (MSO_Yaskawa), Servo Off (MSF_Yaskawa)
and Stop (MAS_Yaskawa) AOls are pretty straightforward and do not require much in the

way of interlocking. The Stop and Fault Reset can all be executed even if other AOls are in
progress.
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8. MAH_Yaskawa (Homing)

MAH Motion Axis Home Block Section

Consult help file for all the available homing methods and options

Home Type 3 has been selected here

(Search in Pos Direction, Seach for S13 (Flag 84), Stop and search for C-Pulse in the Neg direction, Perform an Offset Move in the Neg direction and Define Position)

HomeSearchStart ons_8  Axis_ReadyForMotion HomeSearchReq
JE rONS E d
1C L

CN1 Input 2 (S12)

105tatusBits. 18

1L
Ea

Mation Axis Home
Homing Process is
Complete CN13 Input & (DIS)
HomeSearchReq MAH_1.PC StopReq 105tatusBits.6
e = ===/

Mation Axis Home

HomeSearchReq —MAH_Yaskawa—
JE Motion Axis Home _

MAH_Yaskawa MAH_1 ] FCEN>—
Axis Axis
HomeType 3 H DN>—
Direction 0 HCIP—
Use_CPulse 1 HCERD—
SetPosition 1] HPCI—
Speed 2 HCFLT_RDY>—
Accel_Decel 20 HCFLT_BSY>—
TorgueLimit 100
FlagNo 84
OffsetDistance 0.42
OffsetSpeed 1
BackoffDistance 0
CreepSpeed 0.25
Axis_FaultCode 0

To start the homing search, the code is looking for the rising edge of either the
HomeSearchStart bit or Input SI2 from the amplifier I/O. As long as Axis_ReadyForMotion
is also true, the HomeSearchReq bit will be latched in. It will hold the enable on to the MAH
AOI. This will stay latched until the home search is complete (PC) or a stop has been
issued. This type of latched enable signal is used for most of the motion AQOIs.
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The MAH_Yaskawa AOI has many different options and configurations which define the
type of home search being performed. The following table explains the different AOI inputs
and resulting home search routines:

AOI
Inputs
HomeType | Direction | Use_Cpulse | Description
0 N/A N/A Set Position Directly
1 0 N/A Home in Positive Direction to Hard Stop
1 1 N/A Home in Negative Direction to Hard Stop
2 0 0 Home in Positive Direction to Limit Switch
2 1 0 Home in Negative Direction to Limit Switch
2 0 1 Home in Positive Direction to Limit Switch with C-Pulse
2 1 1 Home in Negative Direction to Limit Switch with C-Pulse
3 0 0 Home in Positive Direction to Flag
3 1 0 Home in Negative Direction to Flag
3 0 1 Home in Positive Direction to Flag with C-Pulse
3 1 1 Home in Negative Direction to Flag with C-Pulse
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9. MAJ_Yaskawa (Jog, Jog w/ Registration)

MAJ Jog Block Section

JogFwd
-l
|
CMN13 Input 1 (DI1)
105tatusBits 1
JE

J

JogRev
-l
i

CN13 Input 2 (DI2)
105 tatusBits 2
JE

a1 C

Axis_Ready

Axis_Ready

MOV
Move
Source a

Dest  JogDirection
0

Motion Axis Jog
MAJ_Yaskawa

MOV
Move
Source 1

Dest  JogDirection
]

Motion Axis Jog - -

MAJ_Yaskawa MAJ 1 _JHEN—

Axis Axis

Direction  JogDirection HCDND—
0

Speed JogSpeed HCIPD—
1.0
Accel_Rate Accel HCER—
200
Decel_Rate Decel H_PCO>—
200 )
Registrationlse 0 H_RegDN}—

Reg_Position RegPosition H ReglP—
0.0

Reg Speed  RegSpeed H_RegPC—
0.0

Reg_Accel  RegAccel  [CFLT_RDY)>—
00
Reg_Decel RegDecel HCFLT_BSY—
00
Axis_FaultCode 0

The MAJ AOI jogs the motor forward or reverse depending on the Direction input. As long
as the enable is active, the motor will be jogging. When the enable turns off, the motor
decelerates at the Decel_Rate to a stop. If RegistrationUse is set to true, then the jog move
will be interrupted and SigmaLogic performs a relative move when the registration latch
input (Amplifier Input SI4) is activated. After a successful registration move has been
completed, the enable must by cycled to start jogging once again. If the registration latch
input is not activated, the motor will continue to jog.
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10. MAM_Yaskawa (Move)

MAM Positioning Block Section; Incremental and Absolute Moves selected by the value of the Move_Type Parameter

IncMoveStart MOV MOV
1 F Move _ Move —
CN13 Input 3 (DI3) Source Inchsti{gc‘se Source 1
'OStlll‘-'SrB”S-?’ Dest MAM_Position Dest MAM_MoveType
= 0.0 ]
AbsMoveStart MOV MOV
1 E Maove B Move —
CN13 Input 4 (DI4) Source AbsF‘osn{llog Source ]
'OSMJIUIS_B”S-“ Dest MAM_Position Dest MAM_MoveType
a1 0.0 ]
IncMoveStart ons_1 Axis_ReadyForMotion MoveReq
1 E { ONs] 1 F C>—o
AbsMoveStart
JE
a4 C
CN13 Input 3 (DI3)
105tatusBits.3
1E
-
CN13 Input 4 (DI14)
105tatusBits .4
1L
==
Motion Axis Move The
axis has reached the
end Position
("Positicn

Completed") CN13 Input 6 (DIE)

MoveReq MAM_1.PC StopReq 10StatusBits &

Motion Axis Move

MoveReq MAM_Yaskawa
—F Motion Axis Move o
MAM_Yaskawa MAM_1 [ FCEN—
Axis Axis FDN—
Move_Type VAM_MoveType FCIPS—
0 FCER>—
Position MAM_Position HPC—
0.0 H_RegDN—
Speed Speed HCReglP—
50 H_RegER—
Accel Rate Accel H RegPCO—
20.0 HCFLT_PRM—
Decel_Rate Decel H_FLT_RDY>—
200 HFLT_BSY)—
RegistrationUse 1]
Reg_Position 2
Reg_Speed 2
Reqg_Accel 20
Reg_Decel 20
Axis_FaultCode 1]

The MAM AOI performs either an incremental index move or a move to an absolute
position. The Move_Type input dictates which type of move is commanded. From the code
above, the Position and Move_Type inputs are loaded based on whether an incremental or
absolute move is commanded. If Axis_ReadyForMotion is true, a rising edge of either
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IncMoveStart, AbsMoveStart, Input 3 or Input 4 will latch in the MoveReq bit. This bit hold
on the enable for the MAM AOI until the move is complete (PC) or a stop has been issued.

If RegistrationUse is set to true, then the move will be interrupted and SigmalLogic performs
a relative move when the registration latch input (Amplifier Input Sl4) is activated. If a
registration move is triggered, then the ReglP output will be true and the RegPC output will
be true once the registration move has completed. To use the same latching logic for the
MAM enable when registration is used, the RegPC signal should also be added to logic as

shown below.

IncMoveStart ons_1 Axis_ReadyForMotion
TE 7 N

MoveReq
-

1L {ons] m il
AbsMoveStart
1 E
1

CN13DI 03
InputStatusBits.3
1 E
1C

CN13 DI 04
InputStatusBits 4
JE
1C

RegMoveReq
1L
4 0
Motion Axis Move The
axis has reached the Mation Axis Move The
end Position Axis has reached the
("Position Registration
Completed”) Position
MoveReq MAM_1.PC MAM_1.RegPC
[/

StopReq  InputStatusBits.6
=

CN13 DI 06

/

If the registration latch input is not activated, the motor will complete the original incremental
or absolute index move and the PC output will turn on.

MAM Type Direction Description
0 N/A Linear Absolute
1 Positive / Negative (-) | Incremental Relative
2 Shortest Path Rotary Absolute
3 Positive Rotary Absolute
4 Negative Rotary Absolute
Revision 3 February 18, 2020
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11. MHSI_Yaskawa (High Speed Index)

The MHSI AQOI is used primarily when the delays of the Ethernet/IP communication cycle
could impact the desired performance. The MHSI function reacts to a physical input to start
the move instead of a command over EIP which represents the fastest way to trigger
motion. Additionally, if the profile is a repeating profile with a move and a dwell, the MSHI
AOI would give the user the fastest response and save programming effort creating logic
with MAM, TON and counters.

MHSI Motion High Speed Index Block Section
Move Mode = 0 (Relative Move based on Distance input)
Move Type = 0 (Single Move instead of repeating moves)
CalcMethod = 0 (Use Accel/Decel)
Trigger Flag = Flag 86 (CN 1 S1 5)
Axis | HSI_Moving and Axis.|. HSI_Done bits are linked to CN 13 DO 6 and DO 7 just to show how the moving and done status can be accessed and used.
The advantage to this type of move over the traditional MAM block is response time.
Motion Axis High
Speed Index
HS|_Enable Axis_ReadyForMotion MHSI_Yaska
] E 4 E Motion Axis High Speed Index_ ———
N
CNA1 Input 4 (S14) Motion Axis High MHSI| Yaskawa  MHSL1 ) -CEN—
105tatusBits. 20 Speed Index AOlis
1E Active . MaoveMode 0 —CDN>—
MHSLI1EN  Ads Ready MoveType HSI MoveType — —CIP>—
E =] v]
RepeatMumber NumRepeats HER—
2
CalcMethod 0 MV —
Distance IncDistance —CDWO—
10.0
Speed Speed  CFLT_RDY—
50
Accel Accel HCFLT_BSY)—
200
MoveTime 0
DwellTime  HSI_DwellTime
500
Direction 0
TriggerFlagAssign 86
MaovingFlagAssign 58
DwellingFlagAssian 59
DoneFlagAssign 60
Auds_FaultCode o
Yaskawa Sigmalogic
Axis Structure
hrimbiirn ~f debn

The code above uses a signal (HSI_Enable or Sl4) to enable the MHSI AOI. Using MHSI is
a two-step process. It must be enabled for the trigger flag to start the index. There are
many ways to adjust the move performed based on the inputs MoveMode, MoveType and
CalcMethod.
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The embedded help file for the MHSI_Yaskawa AOI describes these parameters in detail.
The example shown on the previous page performs a relative move of 10 revs when the
rising edge of the trigger flag (86 or CN1 SI15) is activated. The trigger flag can be assigned
to any other physical Input signal from CN1 or CN13 by modifying the flag number.

If the MHSI parameter MoveType changes to a value of 2, then the trigger flag would start a
repeating move for two cycles. A relative move of 10 revs followed by a dwell of 500ms

would be repeated twice. For any repeating moves to run, the trigger flag must stay ON. If
the trigger flag pulses, then the MHSI will perform one move and one dwell before finishing.

tdation Axis High

Speed Index
——MHZ_Yaskawa
—— Motion Axis High Speed Index
MHZI_azkawa MHSI_1 [ R ==
Az Axis
hdovehdoce 0 OO =

MoveType  HSI_MoveType P =
2 %
Repeathlumber  NumRepeats HER»—
e
Calchethod 1] B =

There are also two additional rungs used with this MHSI AOl example. These show how a
programmer might choose to use the AOI status that is updated automatically and stored in
the Axis structure. Each AOI has similar status information in the Axis structure. The code
below turns on Output 6 when the MHSI index is in progress and turns ON Output 7 when
the MHSI index is complete.

Yaskawa Sigmalogic
Axis Structure
Structure of data
coming from the
Yaskawa SigmaLogic

controller CN13 Output 6 {DOB)
Axis.|.HSI_Moving QutpuiCommandBits.6
1 E >
Yaskawa Sigmalogic
Axis Structure
Structure of data
coming from the
Yaskawa Sigmalogic
controller. CN13 Output 7 (DOT)
AXxis. I._}I|SI_I_D0ne CutputCommandBits.7
P

4 0

Revision 3 February 18, 2020 Page 15 of 31



APPLICATION NOTE YAS I(AWA

Title: Sigmalogic Example Code Example Manual

Product(s): Sigmalogic, LogicWorks Doc. No. AN.Sigmalogic.01

12. MAB_Yaskawa (Motion Axis Blend)

MAB Blended Move Block Section

Note: All positions are absolute

After execufion is started, the move is commanded to Blend1_Positicn using the Blend1 Accel, Decel and Speed

After reaching Blend1_Position, the axis will continue on to Blend2_Position at the Blend2 Accel, Decel and Speed without stopping

BlendMoveStart ons_7  Axis_ReadyForMotion BlendMoveReq
3 E {ONS B— Y

CN1 Input 1 (SH)
I0StatusBits 17
J1FE
a4 C

Motion Axis Blend
Indication that 2nd
section is completed CN13 Input 6 (DIB)
BlendMoveReq MAB_1.B2_DN StopReq 105tatusBits.6
e e e e

Motion Axis Blend
BlendMoveReg MAB_Yaskawa
JE Motion Axis Blend o
MAB_Yaskawa MAB_1 [ HCEND—
Axis Axis
Blend1_Accel Accel HCB1_DN>—
200 ) )
Blend1_Decel Decel FCB1_IP>—
200
Blend1_Speed Speed? HC B2_DN)>—
50
Blend1_Position Position1 HCB2_IP>—
5.0
Blend2_Accel Accel H ERD—
200
Blend? Decel Decel HCFLT_RDY>—
200
Blend2_Speed Speed2 FCFLT_BSY—
20
Blend2_Position Position2
200
MoveBlend1EmorCode 0
MoveBlend2EmorCode 0

The MAB_Yaskawa AOI performs a two-stage absolute index. This is typically used when a
move profile requires different speeds at the beginning and the end of the move. The
position inputs to the AOI are absolute positions so the motor position when the MAB AOl is
enabled will dictate motor direction.

Speed 1

100 Speed 2
21K
Velocity >
t

i

The picture above shows a sample move profile where the motor moves to Position1 at
Speed1 and then decelerates down to Speed? to finish moving to the final end position
(Position2).

Revision 3 February 18, 2020 Page 16 of 31



APPLICATION NOTE YAS I(AWA

Title: Sigmalogic Example Code Example Manual

Product(s): Sigmalogic, LogicWorks Doc. No. AN.Sigmalogic.01

13. MAG_Yaskawa (Electronic Gearing)

For the MAG_Yaskawa AOI to work properly, the external encoder must be set up first with
LogicWorks. To avoid any errors in the MAG AOI, make sure that the “Enable External
Encoder as a Gearing Master” is checked. Below is an example setup:

[ ehemetsetings | s | opions
EXTERNAL ENCODER SETTINGS Wiring Diagram

Enable External Encoder as a Gearing Master

Encoder Resolution 10000 | finesrrev (@)

Encoder Forward Direction CCW ~ | viewing motor shaft o
Encoder Pulse Train Type ABQuadrature | @)

Load Type: ©Linear (Finite) © Rotary (Infinite)
—)

ENCODER
External Encoder Transmission @ LOAD External Encoder Load @
Load Shaft Revs: Feed Constant: rev/rev
Encoder Revs: TRANSMISSION

It is also recommended to check the feedback and scaling by going to the Monitor -> Status
and /O section.

= =5 e ==

9
\ ‘ O Configure ?.:_g Sequence

"i!l Test Run w Monitor

Sequence Monitor

@ DI_00 [Flag 65] © DO_00 [Flag 73] ]
SI0 [Flag 81 501 [Flag 88 - -
\| [ m g < [EI?E Q‘)} (Q\ (Nalel Etlag ] ’ | o Q DLOl [Haq 66] Q Dofol [Flaq 74]

an 201

In the bottom left corner, it is possible to see the current external encoder position

Commanded Pos: 50.000 | rev
Actual Pos: 50.000 | rev
I Ext Enc Pos: 0.02| rev I
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MAG Electronic Gearing Section
‘When enabled, the moter follows the external encoder input at a ratio of Slave_Counts/Master_Counts
Superimposed Move allows the user to add a move on top of the gearing operation; This is enabled whenever SuperUse is set to 1.
Superimposed Move parameters can be updated even when gearing is enabled. The AOQI looks at these parameters on the rising edge of SuperStart
Motion Axis Gear

Ge_z‘lrﬂeq Axis_Ready MAG_Yaskaws
—=—] = Mation Axis Gear
| = S
MAG_Yaskawa MAG_1 ] —CEN>—
CN1 Input 3 (513) Axis Axis
105tatusBits.19 Direction GearDirection ~ —(DN)>—
1 C o
Slave_Counts  Numerator =P—
1
Master_Counts Denominator —CER>—
1
Accel_Rate Accel HCSDN>—
200
Decel Rate Decel | -(SIP}—
200
SuperUse SuperUse —CSERDI—
1
SuperStart SuperStart HC_FLT_RDY>—
o
SuperSpeed  SuperSpeed —CFLT_BSY)—
50
SuperAccel Accel
200
SuperDecel Decel
200
SuperDistance Offset
20

When the MAG_Yaskawa AOI is enabled, the SigmaLogic axis follows the external encoder
wired into CN13. While the encoder resolution and scaling is part of the LogicWorks setup
shown on the previous page, the gearing ratio is adjustable from RSLogix via the
Slave_Counts and Master_Counts inputs. MAG also allows for a superimposed move to be
commanded on top of the gearing relationship. This is typically used for phase shifting,
registration corrections or other offsets. When the enable to MAG is turned off, the motor
will decelerate at the Decel_Rate to a stop.
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14. MSQR & MSQE (Sequence Run and Edit)

The MSQR_Yaskawa and MSQE_Yaskawa AOls are used to execute and modify pre-
programmed sequences in SigmalLogic. Those sequences must be created initially in
LogicWorks. The picture below shows a simple two-step sequence:

SUMMARY |
1

v [ 5w | | epmmorome | vt | 5o [rmetun] s |

64 Off  Relative 10 20 20 2 1000 END 2
Absolute 0 20 20 2 64 On END END

When the sequence is started on Step 1, the motor will go 10 revs in the positive direction,
wait 1000ms and then return to the zero position. In this example, Flag 64 acts as a
sequence complete bit since there is no other bit that would indicate that the sequence has
finished. There are 64 user-defined flags for this type of handshaking and Flag 64 was
chosen aribitrarily.

The example code on the next page shows one way to execute the sequence starting at
Step 1 using the MSQR AOI. Once the rising edge of SeqStart or DI5 is detected, the
SeqReq bit is latched in. This will keep the enable to MSQR on until Flag 64
(Axis.l.FlagStatusBit2.31) turns on or the move is aborted via Stop. There is an additional
contact that will not allow the sequence to run if a sequence edit is in progress.
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Sequence Table Section; This executes a pre-programmed Sequence Table in SigmalLogic

MNote: No Sequence Complete Bit exists so the Sequence Table in Sigmalogic has been programmed fo turn on General Flag 64 (Axis.| FlagStatusBit2.31)
after the last step is finished. This provides feedback that the sequence is complete.  Flag 64 is reset (fumed OFF) when the enable to the MSQOR block is removed

SeqStart ons_3  Axis_ReadyForMotion SeqEdit SeqgReq
JE [ ONS =l = >—

CN13 Input 5 (DI5)
10StatusBits 5
1 E
1 C

‘Yaskawa Sigmalogic
Axis Structure Flag
Status cont.
1..64 are General
Flags,
Bits 0..31
correspond to Flag
N CN13 Input & (DIE)
SeqReq StopReq Axis | FlagStatusBit2 31 105tatusBits 6
== i ]/

Motion Sequence Run

SeqReq MSQR_Yaskaws
E Motion Sequence Run N
MSCR YaskawaMSQR 1) —(EN>—
Axis Axis

StepMumber SeqStartStep HCIP—
1

SeqPause SeqPause H_FLT_RDY)>—
0

SeqResume  SeqResume HCFLT_BSY>—
0

SeqCancel  SeqCancel
0

CurrentStep o

Sequence Edit Type was selected to be 3 (Speed and Distance); This was picked arbitrarily for demo purposes.
‘Whenever the SeqEdit bit it triggered, the Speed and Distance for the step (EditStepNum) will be modified.
Mofe: These changes take effect immediately but are not saved when power is cycled
Motion Seguence Edit

SeqEdit SegReg MSQE_Yaskawa
=== Motion Sequence Edit - -
MSQE Yaskawa MSQE 1 ] H(EN>—
Axis Axis
SeqEditType 3 HCDN>—

SeqEditStepMo  EditStepNum HCER»—
1
SeqEditSpeed ZditStepSpeed HCFLT_BSY>—

5.0
SeqEditDistance EditStepDist
5.0

The MSQE_Yaskawa AOI provide a way to modify the Speed and Position of an individual
step in the sequence table. The code above shows that the speed for Step 1 will be
changed to 5 rev/s and the position for Step 1 will be changed to 5 revs if the SeqEdit bit
turns on. There is an additional contact preventing the edit from occurring if a sequence is
currently running. An important note is that these edits are not retained in SigmalLogic
when power is cycled. When Sigmalogic boots up, the sequence table reverts back to the
values that were last sent from LogicWorks.
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15. MTRQ_Yaskawa (Torque Control)

The following code shows an example of using MTRQ for a demo capping application:

MTRQ Motion Axis Toerque Block

TorqueStart will start the motor spinning in torque mode. The torgue will be clamped at the Torque setpoint (SP).
If the torque has been achieved for at least 500ms, then it is considered successful.

If the torgue has not been achieved for 5 seconds, it is assumed that the torque operation has failed.

TorquesStart ons_9  Axis_ReadyForMotion TorgueReq
1E rONS E '
o L <
CN1 Input 6 (S16)
10StatusBits. 22
JE
a4 C
TorgueReq TerqueSuccessful TorgueFailed
e

1

Motion Axis Torque
Control
MTRQ_Yaskawa——

TorgueReq
1 E Mation Axis Torgue Control
MTRO_Yaskawa MTRQ_1 ] HCEN—
Axis Axis i
Torque_Limit TorqueSP HCIP—
400 o
Torque_Ramp Torgue_Ramg HCER>—
100.0
Speed_Limit  Speed_Limit HCFLT_RDY>—
5.0
Accel_Rate Accel HCFLT_BSY)—
200
Decel_Rate Decel
200
Axis_FaultCode 0
Yaskawa Sigmalogic
Axis Structure
Structure of data
coming from the
‘Yaskawa Sigmalogic
controller.
TorqueReq  Axis | b61_TorgueAtTorque TOM TON_2 DN TorqueSuccessful
JE J E Timer On Delay HCEND> B !
Timer TON_2 |
Preset 500 HIDMN>—
Accum ]
TorqueReq TorgueSuccessful TON— TON_1.DN TorqueFailed
ﬁ ——— [ Timer On Delay HCEND 1E 2
Timer TON_1
Preset 5000 —CDN—
Accum 1]
Torque_ISL.lg:c.essfuI LastTorqueSuccess
1 -

CN1 Input 6 (SI6)
LastTorqueSuccess  TorgueStart  10StatusBits 22
—

==

TorqueFailed LastTorqueFail
Ry &

CN1 Input 6 (SI6)
LasiTorqueFail TorqueStart 10StatusBits.22
— e
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The MTRAQ section of code has been written to show how the MTRQ AOI might be used in
an application. The concept is that the motor starts spinning at a commanded torque
setpoint. If the actual torque reaches the torque setpoint for at least 500ms, then the
operation is considered successful (TorqueSuccessful). If five seconds passes without this
condition being met, then the operation is considered a failure (TorqueFailed). Either signal
(TorqueSuccessful, TorqueFailed) will unlatch the TorqueReq signal and the motor will
decelerate to a stop.

There are many ways to use the MTRQ_Yaskawa AOI, however. The important features
are that when enabled, the MTRQ AOI puts the servo in torque mode. The torque is limited
by the Torque_Limit input. The speed of the motor during the torque operation will be
limited by the Speed_Limit input. The actual speed and torque of the motor will vary
depending on the resistance of the load but will not be allowed to exceed the torque or
speed limits.
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16. MCLK_Yaskawa (Set Clock)

MCLK Motion Set Clock Block

‘When Enabled, the MCLK ACI sends over the Year, Month, Day, Hour, Minute and Second to the Sigmalogic Axis

This example uses a built-in System function to read the date and time and store it into a User-Defined Data Type (structure) called TIME

The vanable LocalDateTime was defined using the TIME data type. The details of the TIME UDT are found in the DataTypes -= User-Defined folder in the Controller Organizer
The TIME structure is then copied into individual INT variables for use with the MCLK AOI.

G3V
Get System Value —
Class Name  WallClockTime
Instance Name
Aftribute Name LocalDateTime
Dest LocalDateTime. Year

MOV MOV MO MO
Move Move Move Move T
Source LocalDateTime.Yea Source LocalDateTime Montt Source LocalDateTime.Day Source LocalDateTime Hou
2015 8 4 10
Dest Year Dest Meonth Dest Day Dest Hour
2015 & 4 10
{ MCH MO
— Move Move —
Source _ocalDateTime. Minuk Source _ocalDateTime. Seconc
22 46
Dest Minute Dest Second
22 46

Mation Set Clock

UpdateServoClock MCLE_Yaskawa
1 E Motion Set Clock .

MCLK_Yaskawa MCLK_1 () HEN>—

Axis Axis
Year Year HER>—

2015
Month Month HPCo—

8

Day Day

4

Hour Hour

10

Minute: Minute:

22

Second Second

46

Axis_FauliCode o

The MCLK_Yaskawa AOI was created to allow the SigmaLogic to be synchronized with the
PLC clock. The benefit to using this AOI is so that the Alarm History in Sigmalogic
matches any time stamping in the PLC. The PLC time and date is read from a System
object called WallClockTime and stored into a structure called LocalDateTime. Then the
individual elements from LocalDateTime are moved into the inputs of the MCLK AOI. When
MCLK is enabled, the clock in Sigmalogic is updated. No power cycle is required on
Sigmalogic.
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The structure LocalDateTime uses a user-defined data type (UDT) called TIME that was
created in the User-Defined folder in the Controller Organizer. Once created, the TIME
structure contains the following elements:

=155 Data Types

- Eﬂ User-Defined [l Members: Data Type Size: 28 byte(s]
-g DRk to Bits Name Data Type | Style | D eseription | Esternal Access
il TIME | [ Vear DINT Decimal Fiead/wiite
:aswa—:g—ssmt”s—ﬁ'ts Manth DINT Decimal Read/wiite
askawa_EIP_Servao — - -

Vaskawa_IN_Fram_Servo | - Day DIMT Decimal R eadMw/rite
Yaskawa_OUT_ta_Serva M | Hour CINT Cecimal Feadfwfite
‘askawa_PLS_Switch binute DIMT Decimal R eadMwiite

-0y strings Second DINT Diecirnal Readwrite

* % ;dc‘:C;ﬁ—D:ﬁned N Microzecond DINT Decimal Fead wfiite

= redefines —

+ Cﬁ Module-Defined

[ 0

Here is the definition of the LocalDateTime structure:

) Tag Properties - LocalDateTime = @
General
Hame: LocalD ateTimel =
— —— Get System Valug —

Description: Class Name WallClockTime:
Instance Mame:
Attribute Mame  LocalDateTime
Dest LocalDateTime. Year

2015 &
Type:
Aliag For:

Data Type: TIME

Scaope: SoftLogix oy
— - f—— Get System Valug —
53‘5;22_' Read/wite ol Class Mame WallClockTime
Instance Mame
pLE: Atribute Name LocalDateTine
Dest LocallateTime. ear
[] Comstant 2015 «

} Maove < —
=

5 E ource LocalDateTime. Second
‘ Ta el [ ol 7e
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17. MPLS_Yaskawa (Programmable Limit Switch Outputs)

MPLS Motion Programmable Limit Switch Block Section

Switch 1 defined as: (Flag 73) CN 13 DO 00 is ON when 0 == ActualPosition == 2
Switch 2 defined as: (Flag 74) CN 13 DO 01 is ON when 1.5 == ActualPosifion == 4
Switches 3 & 4 not configured

MO MOV MOV
Move Move Move —1
Source  Switch1OnPosition Source  Switch10OfPosition Source 73
0.5 20
Dest Switch1Data OnPositior Dest Switch1Data OffPositior Dest Switch1Data FlagNumbe
0.5 20 73
MOV MOV MOV
Move Move Move —1
Source  Switch20nPosition Source  Switch20ffPosition Source 74
Dest Switch2Data.OnPositior Dest Switch2Data.OffPositior Dest Switch2Data.FlaghNumbe
1.5 4.0 74

Motion Programmable

Limit Switch
PLS_Used —MPLS_Yaskawa——
1 E Motion Programmable Limit Switch

MPLS_Yaskawa MPLS_1 L) FCEN>—
Axis Axis HCDN>—
Switch1Data Switch1Data HCIPD—
Switch2Data  Switch2Data HCER>—
Switch3Data Switch3Data H.S1o—
Switch4Data Switch4Data F{s2o—
ActivateSwitch1 Switch1Used FCs3—
1 H 54—
ActivateSwitch2 Switch2Used HCFLT_RDY>—
1

ActivateSwitch3 Switch3Used
ActivateSwitch4 Switch4Used
0

Axis_FaultCode o

The MPLS_Yaskawa AOI is used when outputs need to be triggered based on motor
position. Sigmalogic can fire these position-based outputs faster than the PLC because
the EIP communication cycle delays are cut out of the equation. The example above uses
two of the available four PLS outputs. Switch1 is mapped to DO 00 (Flag 73) and Switch 2
is mapped to DO 01 (Flag 74). When MPLS is enabled, Sigmalogic will use the On
Position and Off Position parameters of the SwitchData structure to trigger the outputs
mapped by the Flag number. The On and Off Positions can be modified even while MPLS
is enabled and those changes take effect immediately.
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18. Scaling

Position, Speed and Torque feedback values are included in the Axis structure but the
elements of that structure are DINT. The ParameterResolution input of the MCFG AOI
defines the number of decimal points of resolution included in those DINT values.

hotion Axis
Configuration &
Status

MCFG _askawa
— Motion Axis Configuration & Status
MCFG_Yaskawa MCFG_1 [ [EEN =
Axis_IM SigmaLogic_axis1: DM —
Axiz_OUT Sigmalogic_Axiz!:0 HER>—

[ HE =
ParameterResolution 3 HCCommFLT 32—
[ S PrmoK e

FeedRateCverride 100 B SvRDY e
e SOl
PozitionFB 20€  pESySTL==
SpeedFB 00&  [{SwAlM>—
TorgueFs 00e HSWARNI—

ServollarmCode 1G#0000 & |{SwABRT—
ServoMarningCode 1G#0000 &  {CntrALh 33—
Controller AlarmCode 0e [ AppER>—
ApplicationErrorCode 0&  HCAQLActive —
SigmaLogicSoftware 102000086 € [ TestMode >—
SigmaLogicFirmyare 30000173 € HSfiwrehlizmatch 3 —

A clean way to take those DINT values and use them as REAL values in the program is to
divide the DINT by the resolution and store into REAL variables like ActualPosition,
ActualVelocity and ActualTorque.

Section to Scale Feedback parameters from Sigmalogic into REAL for display purpeses and easy use in comparison functions
DIV DIV Div
Divide Divide Divide —
Source A Axis | Position Source A Axis | Speed Source A Axis | Torque
255985 8 -440
Source B 10000 Source B 1000.0 Source B 10000
Dest ActualPosition Dest ActualVelocity Dest ActualTorque
255.985 0.008 -0.44
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Appendix A — SigmalLogic Status Registers included in Yaskawa_IN_from_Servo

— iz flooad fooal Yaskawa_IN_from_Serva
L + Anis | AlarmT ext 'Mo Alarm' {...} STRING
L Az | b00_Heartheat 1} Decimal BOOL
L Apig.|.b0T_Alarm 1} Decimal BOOL
L iz |.b0Z2_warning a Decimal gooL
L Az | b03_Ready 1 Decimal BOOL
L A | b04_Enabled 1} Decimal BOOL
L Apig.|.b05_StopComplete [z} Decimal BOOL
L iz |.b0E_HomeComplete a Decimal BOOL
- iz ).b07_HomeBusy a Decimal gooL
L Az | b0B_Homedctive 1} Decimal BOOL
L Az |.b03_Homedborted 1} Decimal BOOL
L Apig.|.b10_HomeEmor 1} Decimal BOOL
L iz ).b11_MovesbsComplete a Decimal gooL
L Awiz|.b12_MoveibsBusy a Decimal BOOL
L Aie| 013 Movesbebctive 1} Decimal BOOL
L Az | b14_MoveAbsAborted 1} Decimal BOOL
L iz ).b15_MovesbsErmrar a Decimal BOOL
L iz ).b16_MoveRelComplete a Decimal gooL
L Az | 517_MoveRelBusy 1 Decimal BOOL
L Aie | b18_MoveReldctive 1 Decimal BOOL
L Apie.|.b19_MoveReldborted 1} Decimal BOOL
L iz ).b20_MaoveRelEmar a Decimal BOOL
L Awiz.|.b21_JoghtSpeed a Decimal BOOL
Il Avis ] 522_JogBusy 0 Decimal BOOL
L Az | b23 JogActive 1} Decimal BOOL
L Apis.|.b24 Joghbarted 1} Decimal BOOL
L Aiwiz|.b25_JogEmar a Decimal gooL
L Awiz.|.b26_GearlnSync a Decimal BOOL
L Aic| b27_GeaBusy 1} Decimal BOOL
L Anie.|.b28 Geardictive [z} Decimal BOOL
L iz ).b29_Geardborted a Decimal BOOL
- iz ).b30_GearEmor a Decimal gooL
Il Avis ] H32_MoveSuperComplete 0 Decimal BOOL
L Az | b33_MoveSuperBusy 1} Decimal BOOL
L Anis.|.b34_MoveSuperictive 1} Decimal BOOL
L iz ).b35_MoveSuperdborted a Decimal gooL
L Awiz.|.b36_MoveSuperE mor a Decimal BOOL
L Az | b37_PowerCycleRequired 1} Decimal BOOL
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1 Azis | b38_MoveBlend] Complete 1} Decimal BOOL
1 Auis.|.b39_MoveBlend] Busy 1} Decimal BOOL
1 Axis.|.bd0_MoveBlendlActive a Decimal BOOL
1 Auis.|.bd1_MoveBlend] Abart a Decimal BOOL
1 Avis | b42_MoveBlend]Ermrar 1} Decimal BOOL
1 Avis | b43 MoveBlend2Complete 1} Decimal BOOL
1 Auis.|.bd4 MoveBlend2Busy 1} Decimal BOOL
1 Auis.|.bd5_MoveBlendZactive a Decimal BOOL
1 Auis.|.bd6_MoveBlend2sbart a Decimal BOOL
1 Avis | b47_MoveBlend2E ror 1} Decimal BOOL
1 Auis | b4 RegComplete 1} Decimal BOOL
1 Auis.|.b49 RegBusy 1} Decimal BOOL
1 Auxis.|.b30_Aeghctive a Decimal BoOL
1 Auis.|.b51_Reghbarted a Decimal BOOL
1 Auis | b52_RegErrar 1} Decimal BOOL
1 Auis | b53_ResetibsEncoderdctive 1} Decimal BOOL
1 Auis.|.b54_ResetibsEncoderBusy 1} Decimal BOOL
1 Axis..b35_AesetabsEncodeDone a Decimal BoOL
1 Auis.|.bEE_ResetibsEncoderEmor a Decimal BOOL
1 Azis | b57_SeqRunning 1} Decimal BOOL
1 Auis | bG8 RegSensoMotReached 1} Decimal BOOL
1 Axis.|.b59_SeqEditEmor a Decimal BOOL
1 Axis..bE0_SeqEditDane a Decimal BoOL
_ s | bB1_TorquedtTorque o Decimal BOOL
1 Awis | bE2_TorqueBusy 1} Decimal BOOL
1 Auis | bE3 Torquedctive 1} Decimal BOOL
1 Auxis.|.bE4_Torquedborted a Decimal BOOL
1 Ais.|.bES_TorqueEmrmar a Decimal BoOL
1 Auis | bER_Controllerlarm 1} Decimal BOOL
1 Azis | bE7_ApplicationE mor 1} Decimal BOOL
1 Avis.|.bES_ArisAtStandStl [z} Decimal BOOL
1 Axis.|.bE_TestModedctive a Decimal BOOL
1 Ais.|.b70_ServoParamsOK 1 Decimal BoOL
1 + Auis | Pasition 2 Decimal DINT
1 +-Awis | Speed 1} Decimal DINT
1 + Az | Torque 1} Decimal DINT
L + Anis | HomeE morlD 1} Decimal IMNT
L +-Awis | MovedbsEnol D 1} Decimal IMNT
1 +-Anis | MoveReEmolD [z} Decimal INT
1 + Axiz.|JogEmorl D a Decimal INT
1 + Axis.|. GearErrodD a Decimal INT
L + Auis | MoveSuperErorlD 1} Decimal IMNT
L Az | ServodlamiD 1} Decimal IMNT
1 +-Anis | ServdWarninglD [z} Decimal INT
1 +-Auiz | ControllznslarmiD 1} Decimal DINT
1 + Az LAxisGendlam| D 1] Decimal DINT
L + Anis | MoveBlend] Erard D 1} Decimal IMNT
L +-Awis | MoveRlend2Ermod D 1} Decimal IMNT
1 +-Anis | ResetdbsE ncoderE morlD 1} Decimal INT
1 +-Auiz | FunctionBlockEmorn D 1} Decimal INT
1 + Azl TorqueEmarlD a Decimal INT
|| Al SeqCurentStep 0 Decimsl IMT
L +-Awic | FlagStatushitl 1} Decimal DINT
1 +-Anis | FlagStatusBit2 1} Decimal DINT
1 +-Avie | I0StatusBits a Decimal DINT
- Az HSI_Moving a Decimal gooL
L Apiz | HS1_Dwelling 1} Decimal BOOL
L Aiz | H51_Done 1} Decimal BOOL
L Apie.|. HS] Busy 1} Decimal BOOL
L iz ). HSI_Emor a Decimal BOOL
| + Ais.|.HSI_EnciCode ] Decimal INT
= Avis | PLS_Runring 0 Decimal BOOL ~]
L Apis| PLS_SwitchStatus1 1} Decimal BOOL
L Apig.| PLE_S witchStatus2 1} Decimal BOOL
L iz ). PLS_SwitchStatus3 a Decimal BOOL
L Awiz. ) PLS_SwitchStatusd a Decimal BOOL
L Apic | PLS_Busy 1} Decimal BOOL
L Apis | PLS_Emor 1} Decimal BOOL
] +-Anis | PLS_EnoCode 1} Decimal INT
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. Apis.|.SetClock_Done o Decimal BOOL
. iz ].SetClock_Busy 1] Decimal EOOL
- Awiz.|. SetClock_Emar 1] Decimal BOOL
- +-Awis | SetClock_EnorlD o Decimal INT
- +-Auis. | Softwareersion 10200006 Decimal DINT
- +-Avis.|. Firmwaret/ersion 30000173 Decimal DINT
- + Avis.|.CommandedPos z Decimal DINT
- +-Awis |. CommandedPoshonCyc 2 Decimal DINT
- +-Anis|. CommandedS peed o Decimal DINT
- + Axiz.|.Clock_vYear 2015 Decimal INT
- + Az |.Clock_Manth 7 Decimal INT
- +-Awis | Clock_Day 30 Decimal INT
- +-Auis.|.Clock_Hour ) Decimal INT
- + Az |.Clock_Minute 24 Decimal INT
- + Az |.Clock_Second 1 Decimal INT
- Az |Analoglnput 2.0 Float REAL
+-Axis ADI_SB foaah foook Yaskawa ADI_Status Bits
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Appendix B — SigmalLogic Status Registers used in Yaskawa_OUT_to_Servo

=iz 0 foaah {s Yaskawa OUT_to Servo

L Ayis.0.b00_Servoln a Decimal BOOL
L Ais.0.b01_Stop [t} Decimal BOOL
L Ais.0.b02_Home 1} Decimal BOOL
L Ais. 0,003 MoveStart 1} Decimal BOOL
L Ayis. 0 bOE_Superimpoze a Decimal BOOL
L Ais. 0 b07_ServoblamPesst 1} Decimal BOOL
L Ayis.0.b08_ControllerdlarmB eset 1} Decimal BOOL
L Ais.0.b09_MoveStart2 1} Decimal BOOL
L iz 0.b10_Movedbort a Decimal BOOL
L Ais. 0b11_MovePause 1} Decimal BOOL
L Ais.0.b12_SeqPause 1} Decimal BOOL
L Ais.0.b13_SeqResume 1} Decimal BOOL
- Ayis.0.b14_SeqCancel a Decimal BOOL
L Ais.0.b15_AbsEncodeResst 1} Decimal BOOL
L Ais. 0. b16_SeqStart 1} Decimal BOOL
L Ais.0.b17_SeqEditSpeed 1} Decimal BOOL
- Ayis. 0. b18_SeqEditDistance a Decimal BOOL
L Ais.0.b19_PLSEnable 1} Decimal BOOL
L Ais. 0. b20_PLSActivateOutput] 1} Decimal BOOL
L e 0. b21_PLSActivateOutput2 a Decimal EOOL
- iz 0 b22_PLSActivate0utputd a Decimal BOOL
L Ais. 0.b23_PLSActivateOutputd 1} Decimal BOOL
L Ais. 0. b24_SetClock 1} Decimal BOOL
L s 0 b32_Heatbeatdnswer a Decimal EOOL
1 + Ais.0.TargueLimit a Decimal DINT
L + A 0. TorqueR amp 1} Decimal DINT
L iz, 0 Hometethod 1} Decimal INT

1 + Axiz.0 HomeS peed a Decimal DINT
1 + Agis.0 HomeAccDec a Decimal DINT
L + #is. 0 HomeB ackDffDistance 1} Decimal DINT
L iz, 0 HomeCreepSpeed 1} Decimal DINT
1 +Axiz.0 HomeCreepDistanceLimit a Decimal DINT
| + Awis. 0. HomeCreepT imeLinit ] Decimal DINT
L -+ Ais. 0 HomeOffsetDistance 1} Decimal DINT
L iz 0 HomeOffset5peed 1} Decimal DINT
1 +-Awie.0 HomePostion a Decimal DINT
| + Aris. 0. HomeTorque ] Decimal DINT
L +-#is. 0 Homelnputhlo 84 Decimal DINT
- +-Awis. 0. Homedpproach TimeLimit 0 Decimal DINT
- +-Aiz.0.HomeApproachDistLimit 0 Decimal DINT
- + Az 0. HomeDirection a Decimal INT

- + Axis. 0. HomeSwitchiode [1} Decimal INT

- +-Awis. 0. MoveType 0 Decimal INT

- +-Ayiz.0.MoveDirection 0 Decimal INT

- + Az 0. Movedecell a Decimal DINT
- + Ais 0. Movehecel2 [1} Decimal DINT
- +-Awiz. 0. MoveDecell 0 Decimal DINT
- +-Ayiz.0.MoveDecel2 0 Decimal DINT
- + fxis.0.MoveSpeed! 1] Deimal DINT
- + Axis 0. MoveSpeed2 [1} Decimal DINT
- +-Awis. 0. MoveDistancel 0 Decimal DINT
- +-Axis. 0. MoveDistance2 0 Decimal DINT
- + Az, 0. MovePaosition] a Decimal DINT
- + Ais.0.MovePaosition2 0 Decimal DINT
- +-Awis. 0. RegistrationDistance 0 Decimal DINT
- +-Ais. 0. GearMumerator 0 Decimal DINT
- +-Awis. 0. GearDenominator a Decimal DINT
- + Auis.0.5uperlmposeDistance 0 Decimal DINT
- +-Awis. 0. Resolution 3 Decimal INT

- +-Axis.0.RegistrationDirection 0 Decimal INT

- +-fxis.0. TuningLevel 1] Deimal INT

- + Auis.0.5equenceStep 0 Decimal INT

- +-Awis. 0. SequenceE ditStep 0 Decimal INT

- +-Axis.0.FlagCommandBits1 0 Decimal DINT
- +-Aiz.0.FlagCommandBits2 0 Decimal DINT
- + Awis. 0. DigitalOutCommandBits 0 Decimal DINT
- +-Awis. 0. SequenceE ditSpeed 0 Decimal DINT
| +-Ais.0.SequenceE ditDistance 0 Decimal DINT
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- + Ais.0. FeedriateD veride: 100 Decimal INT
- Auis. 0. HSI_Enable 0 Decimal BOOL
- Azis.0.HS1_Moverode 0 Decimal BOOL
- Axis.0.HS1_CalcMethod 1] Decimal BOOL
- Auiz.0.HSI_MoveDirection 0 Decimal BOOL
- +-Awis. 0.H5I_TriggerFlag 0 Decimal INT
- +-Axis.0.HS|_MovingFlag 0 Decimal INT
- + Az 0.HSI_DwellingFlag 0 Decimal INT
- + Axis. 0.H5|_DoneFlag [1} Decimal INT
- +-Awis. 0.H5I_MoveType 0 Decimal INT
- + iz 0.HS|_RepeatMumber 0 Decimal INT
- + Axis.0.HSI_Distance 1] Decimal DINT
- + Axis. 0.H5|_Speed 0 Decimal DINT
- +-Awis 0.H5|_Accel 0 Decimal DINT
- +-Ais. 0.HSI_MoveTime 0 Decimal DINT
- + Az 0.HSI_DwellTime 0 Decimal DINT
- + Axis. 0.PLS_OutputFlagl 0 Decimal INT
- +-Awis. 0.PLS_OutputFlag2 0 Decimal INT
- +-Awiz. 0.PLS_DutputFlag2 0 Decimal INT
- + Awis.0.PLS_OutputFlagd 0 Decimal INT
- +-Awis. 0.PLS_OnPosition] 0 Decimal DINT
- +-Awis.0.PLS_OffPosition] 0 Decimal DINT
- + Axiz.0.PLS_OnPosition2 0 Decimal DINT
- + Axis. 0.PLS_OffPosition2 [1} Decimal DINT
- +-Awis. 0.PLS_OnPosition3 0 Decimal DINT
- +-Awis.0.PLS_OffPosition3 0 Decimal DINT
- + Awiz.0.PLS_OnPositiond 0 Decimal DINT
- + Axis. 0.PLS_OffPositiond 0 Decimal DINT
- +-Axis. 0.PLS_OnCompensation] 0 Decimal INT
- +-Awiz. 0.PLS_OKCompensation] 0 Decimal INT
- + Awis.0.PLS_OnCompensation2 0 Decimal INT
- + Axis. 0.PLS_OfCompensation2 0 Decimal INT
- +-Axis. 0.PLS_OnCompensation3 0 Decimal INT
- +-Awiz.0.PLS_OKCompensation3 0 Decimal INT
- + Awis.0.PLS_OnCompensationd 0 Decimal INT
| +-Awiz. 0.PLS_OffCompensationd 0 Decimal INT
. s 0 RTC Year o Decimal INT
- + Awiz. 0 RTC_Maonth 1] Decimal INT
- + Anis 0 RTC_Day o Decimal INT
- +-Ais. 0 RTC_Hour o Decimal INT
- + Axiz. 0. RTC_Min 1] Decimal INT
- + Anis 0 RTC_Sec o Decimal INT
- +-Ais.0. StopDecel 50000 Decimal DINT
- + Axiz.0 AnalogOutput 1] Decimal INT
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