Using Kollmorgen Visualization Builder’s G&L Motion Control driver ( Motion Control protocol ) for
communications to Digital MMC Smart Drive (w/ drive resident control ).

Disclaimer: The user must be aware of hardware and software differences between what they have and
what is demonstrated in this application note. They must also accept the responsibility of the risks and
nuances with any conversion project. All functionality must be tested after implementation to ensure
repeatable, reliable, and correct behavior and operation.

My demo used a serial connection from the controller to a Cimrex HMI via a serial connection ( which |
don’t have now ).

| found the following G&L application note to be helpful even if some of the screenshots are outdated.

https://www.kollmorgen.com/en-us/developer-network/gl-support-downloads-and-documentation/

G&L Application Notes

Gé&L Mation Conftrol FiC Application Mote Master List

Most Recent

Description MumberMame
pi Revision

Digital MMC/Exter Application Quick Start
Guide

an000055 doc | 28-Jan-2007

| used the following sample project. This is based on the hardware/demo | have so another demo
program will need to be selected for other hardware, processors, etc.

= E’ PROJECT NAME: [C:\Program Files (x86)\G&L Motion Control\Applications V18.0.1\Examples\Digital MMC Smart Drive 1 Axis Sales Demo\DemolAKM Pro Edition.PRI]

E g MAIN LDO
- EEI CAGE&L Motien Contrel Data\Applications V13.0.1\Examples\Digital MMC Smart Drive 1 Axis Sales Demo\DemolAKM.ldo

Once | successfully compiled and downloaded the project ( i.e. ladder, etc. ) to the controller and was
online without errors | looked in the folder of the project and target location for the compiler output.
In my case it is the same file path shown above.

C:\Program Files (x86)\G&L Motion Control\Applications V18.0.1\Examples\Digital MMC Smart Drive 1
Axis Sales Demo



The *.oid file is highlighted below.

Mame - Date modified Type Size
DemD1Telc-Files File folder
|%] D1AKMZ1Esr PiCPro Serve File 1 KB
[ d1akm21esvT SVT File 1KB
|:| DemD1Ca9.cpa CPA File 1,370 KB
[ ] DemD1T60c.cpa CPAFile 1,547 KB
'; DemD1T60c.zip Compressed (zipp.., 178 KB
|4] DemelAKM MMC Edition.PRI PiCPro Project IKE
|*] Deme1AKM Pro Edition.PRI PiCPro Project IKE
|¢] DemeolAKM.GAL PiCPro Compress.. 521 KB
|4] DemelaKM.Ido PiCPro Ladder File 30KE
[7] Demal1AKM.oid 5/8/2007 11:33 AM  CID File 118 KB
[7] Demel1AKM.rem 5/8/2007 11:16 AM  REM File 35 KB
|':| demod.srv 6/16/2005 1248 PM  PiCPro Servo File | KB
[7] demed1.5vT 10/22/2008 6 SVT File 1 KB
|':| DemoD1Ex MMC Edition.PRJ 8/23/2010 10:40 AM  PiCPro Project TKB
|':| DemoD1Ex Pro Edition.PR] 3/16/2010 1:55 PM PiCPro Project KB
[7] DemoD1Exhin 10/22/2008 10:11...  BINFile 143 KB
|4] DemoD1ExGRL 8/23/2D10 10:40 AM  PiCPro Compress... 521 KB
] DemoD1ExIdo 5/8/20071215PM  PiCPro Ladder File 30 KB
[7] DemoD1Exoid S/8/2007 12:14PM  OID File 118 KB
| | DemoD1Ex.rem 5/8/2007 1215PM  REM File 55 KB
|4] MMCD1Demo.DDY PiCPro Digital Driv... 5KB
[¢] MMCD1DemoWithAKMZ1E-AMMN2-00.D...  3/9/2007 330 PM  PiCPro Digital Driv... 5KEB
|':| MMCD1YSMscaledd4000FUPerRev.DDV PiCPro Digital Driv... 5 KB
[7] zdemosrvlib LIE File | KB

On the Kollmorgen Visualization Builder side | started by creating a new project.

Kollmorgen Visualization Builder™ 2.40
by Kollmorgen

Create New Project |

Create a New Project using
the Wizard

N

[Recent Projects | Samples |

GandlL_Demo_Comms
Projecti3

Kenny_Training
KVE2_Sample_Project_Indexing
Security_Example
Security_Example
Recipe_Example One

' Open Project

Open an Existing Project

" Upload from target

Upload a project from a target Retipe Example o

Recipe_Example Three
Import Project KVB2. Sample_Project AKD_Basic_Decimal_Forma

From Information Designer

1 | Getting Started
“ User's guide




In my test, | did not have a physical hardware device ( | simply used my laptop as the HMI in emulation
mode; limited demo run-time ). Initially | chose a hardware type that had a limitation as to how many

tags it could hold thus when | imported the *.oid file into the project’s database, | got errors. See your
HMI’s datasheets/manuals for details on this limitation. In this example KVB allowed me to import but
when | Built the project | would get the following error. KVB has a 2000 count tag limitation?

Error List

Description

& The number of connected tags (3317) in the project has exceeded the recommended limit {2000 per project) for the selected panel,

‘/ Choose Target
Choose your target in the menu

below

4 _ =

AKI2ZG-CDB-MOD-12T-000

Target rotate [0 v
Touch operator panel
121" TFT, 16:10, 1280 x 300 pixels

Application memory: 1.5 GB

Interfaces: 2 x 10/100 Mbps Ethernet

2 x USB
3 x serial ports (R5232/R5485/R5422)
T % SD card slot
1 ¥ expansion port
Product series
(Al bt
12T AKi2G-CDB-MOD-15T-000 || MQGEDEMQD‘"‘?TWI AKI2G-CDB-MOD-07T-000 | AKIM [ [QSearh )




Next | chose the G & L Motion Control ( Motion Control protocol ) driver in the list. Note that the
Kollmorgen ( Modbus TCP/IP ) driver would also work IF you have the Modbus TCP ASFB library addition
to your PicPro function blocks. For this test | want to use the sample project and the G&L driver.

Choose Controller
< Choose your preferred contreller

or OPC server in the menu below

Y

F

"{'E"' Controllers

Select brand Select protocol | I!!'
il e
e oo

% G & L Motion Control

% Kellmorgen W
| J \ J

' OPC UA Server
URL:




The software prompted me to give the project a name.

v

\\

Naiiies EG_and_L_Demo_Test
Loestions [CUsers\Todd Evans\Documents\Kollmorgen Projects

Select Location ﬂ

Select the location of your project
in the menu below




After Finish the project opened and | clicked under Project Explorer->Functions->Tags to open the Tags
window.

Screenl

J Tag‘comm»ers | Triggersgw Foll Groups ]\ Index Registers |

Home
Columns Visible Eilter
Add v | Delete  +| [ Scaling [ Others ] [ Cross Reference I'Sbow'sefediun... + | Import. - ‘
[] Data Exchange
[ [Tag | controllers Sealing Others
| | Name [pataT... EAccess... :DataType Control... ‘Dﬁset. | Gain | Read Ex... -jwmeEx... Description | Poll Group :A\waysAc... ‘ Non-volatile -Tlnina

o - > Tagl - DEFAULT | ReadWirte | I 0
—

(2 Search Q)
A
O Alarm Server

(‘;} Multiple Languages

B =i

[« i ]

3
=
i}J Tans || Design script Tags used: 0
Error List - B x
Description File Line  Column




| optionally deleted the Tagl as | didn’t need it. Next, | clicked on the Controllers tab and then selected
Settings...

Tags »

Tags || Controllers I Triggers [ Poll Groups 1[ Index Registers ]

Home
Columns Visible
‘ Add \,a{ ‘ Delete »| [~ Scaling [~] Cthers
[] Data Exchange
-

ag Controllers
Mame Data T... Access ... Data Type i

Toos

Controllrs | Triggers | Poll Groups | Index Registers |
Home

A

|_}ﬂre o | Active ]




Under the Settings tab note the driver name and version. The default settings and communication
method is shown below.

Motion Control e

Settings | Stations |

Motion Control 5.04.00

B settings =
Communication mode Serial
HMI ID 5141

E Communication method
Communication method Serial
Port comM1
Baud 9500
Parity Mone
Data bits 3]
Stop bits 1
Tunneling protocol TCP
Tunneling IP address 192.165.98.2 —
Tunneling part a004
Tunneling local UDP port i =

QK Cancel Apply Help {




A side note is when the Settings screen is shown, you can click on the Help button in the bottom right
hand corner to get more information on the G&L driver.

Votion Contro x|
Settings | Stations |
Motion Control 5.04.00
= Settings -
Serial <
HMI ID &6 |
= Communication method
Communication method Serial |
Part coM1
Baud 3600
Parity Mone
Data bits 8
Stop bits 1
Tunneling protocal TCP
Tunneling IF address 192.168.95.2 =
Tunneling port &004
Tunneling local UDP port [v] A
Communication mode
Specifies if the physical connection is serial or Ethernet.
oK | Cancel | Apply || Help ||

A portion of the Help details is shown below.

KOLLMORGEN i

Because Mofion Matiers™
s For information about the controller we refer to the manual for the current system.
G & L Motion Control %

Introduction

Introduction
Release Nofes

Disctaimer Release Notes

Limitations

Connecting To The Controller Version Release Description

Point To Peint Connection October
Muitidrop Connection 5.04 017 Caorrected performance issue,
Ethernet Caonnection Jiine
Communication Ports 5.03 2017 Added support for new HMW platform.
Cabies e
Settings 5.02 3018 Added support for new HMI platform.
Jeeu Support for new HMI models.
Adm.nced i April Corrected problem when communicating with more than one controller.
Routing ' 2011 Added unicode string support for certain HW models.
Stations Updated helpfile.
Addressing Initial version
Digital Sienals Note: This version will replace version 4 of the G & L Motion Control
Angiog Signals 5.00 May 2009 | drivers for those HMI models that have such drivers. The new driver is
Station Handling based on a new driver platform and may differ slightly and also require
impart Module a reconfigure of the driver properties.
Efficient Communication
Troubleshooting
Error Messoges . .
Disclaimer

Please note that changes in the controller protocel or hardware, which may interfere with the
functicnality of this driver, may have occurred since this documentation was created. Therefore,
always test and verify the functionality of the application. To accommodate developments in the
controller protocol and hardware, drivers are continuously updated. Accordingly, always ensure
that the latest driver is used in the application.



At the time of authoring this application note, | did not have a serial cable to test so | elected to use

Ethernet instead.

MWotion Control

Settings | Statinnsl
Motion Control 5.04.00

B settings
Communication mode
HMI ID

B Communication method

Serial

CSerial
Ethernet

Communication method Serial

Part COM1

Baud 9500

Parity Mone

Data bits 8

Stop bits 1

Tunneling protocol TCP

Tunneling IP address 192.165.98.2 —

Tunneling port a004

Tunneling local UDP part i] {=
Communication mode
Spedfies if the physical connection is serial or Ethernet,

(],4 Cancel Apply Help
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The HMI ID is only valid at Serial Communication as stated in the Motion Control driver help mentioned

above.

Settings | Stations |

Motion Control 5.04.00

=

B settings
HMI ID

H Advanced
[ Routing

Communication mode Ethernet 7

Communication method

6o

T

Communication mode
Specifies if the physical connection is serial or Ethernet.

oK Cancel Apphy Help r
Settings
B Settings
Communication mode Serial
HMI ID [=1:]

Parameter Description

E“{:]nggumcatmn Specifies if the physical connection is serial or Ethernet.
HMI ID Sets the 1D of the HMI. This property is only valid at serial
communication.

11



Next click on the Stations tab and change the IP Address to the target G&L Controller.

Motion Control *
Settings |Stations ||
Station | IP Address Port | Checksum |
1 192.168.1.1 7728 4]
Add | Remove
oK Cancel Apply | Help

This is the same IP Address when using TCP/IP to communicate to the G&L Controller with PicPro ( check

the Online pull-down menu->Comm Settings:

Comrmunication Settings

Additional Metwork, Info

— Senal

Communication Part: Baud R ate:

Com1 | |s7s00 -l
— Metwark,

IF Address/M ame:

{99.33.1.56 |

|

(]
Cancel
Help

Met Infa

Rl

TCPAP Timeouts ——
[T Esxtend timeouts

— Type

" Senal ™ TCPAP 1 TCPAPRelay ¢ Local MMC for PC

12



Back to the setting under Stations in KVB, the address is changed. The default station number of 1 and

the Port of 7728 was left at default as well as the Checksum ( the documentation is unclear on how this

is used or what the setting means ).

Mot ntrol by
Settings Stationsl -
Station | IP Address | Port | Checksum |
1 99.33.1.26 7723 0
Add l Remove
oK Cancel roply | Hep  |E

Click Apply and OK.
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Now we’re ready to import the *.oid file generated by PicPro. Under the Tags tab there is an Import list
box on the far right highlighted below.

Screenl % Tags %

J Tags H Controllers || Triggers || Poll Groups ‘l Index Registers
J Home |
Columns Visible Filter
‘ Add - Delete  + Scaling |4 Others Cross Reference ‘ Show Selection... = | Import.. =
— [] Dats Exchange
Tag Controllers Scaling Others
Name Data T... |Access... Data Type Control... | Offset Gain Read Ex... Write Ex... Description Poll Group Always Ac... | Non-volatile | Initial
[ 5 I—
Design  Script Tags used: 0

Clicking on the down arrow of the Import listbox, lists the options. The one we want is “Import tags to

Controller 1”

Filter

Cross Reference ‘ ‘ Show Selection... - |

n

Poll Group

Import complete taglist...
Export complete taglist...
Import tags to [Controllert]..

Export tags from [Controllerl]...

14



B \mport Tags b3

Import module: Filename:

G & L Motion Control import format * |I|

Mote the format!
Click to browse for the
* oid file.

1

L

. i ol
[Save mapping as import module| [Show Preview| ‘ Import Cancel
| { |

Navigate to the folder and file and select; then click on “Open”.

Bl Import Tags e B —
| F———— = —— P 1 Il Ll

Bl dpen X
& “ 4 | » ThisPC » SYSTEM&DATA(C) » GE&L Motion Control Data » Applications V12.0.1 » Examples » Digital MMC Smart Drive 1 Axis Sales Demo «| & | Search Digital MMC Smart Dr... o
Organize = New folder B> M @

B videos A MName Diate rodified Type Size

= SYSTEM & DATA(C) | DemDIT60c-Files 2/13/201812:32PM  File falder

= ENG (\RADVSVFPO2\DATAS) () [ DemolAKM.oid 2/14/20183:36PM  OIDFile 118KkB

= GROUP (\\RADVSVFPOI\DATAS) (G) |7 DemaD1Exoid 5/9/20071214PM  QIDFile 112KB

= todd.evans (\\RADVSVFPOZ\DATAS\HOME) (H:)

= P (\\RADVSVAPOI\DATAS) (1)

== ENG [\\RADVSVFPO2\DATAS) (M)

= DOC (\RADVSVFPOI\DATAS) (0:)

= PROD [\RADVSVFPO2\DATAS) (P9

= ACTG (ARADVSVFPOS\DATAS) (R:)

== TECH (\RADVSVEPOZ\DATAS) (T:)

= APPS [\\RADVSVFPO3\DATAS) (W:)

s PRIA AL AL £ondy T

j File name: | Demo1AKM.oid v | |oiD Fites ¢-.cic) v

i | Open | ‘ Cancel |

L 11

15



Bl Import Tags

Import module:

G & L Motion Control import format

@ More...

Filename:

Select parameters to import:

| Name Catalype Size

Gain Address Description Alwayshctive PellGroupName

AccessRight

Save mapping as import module|

Show Preview

i B ]

Offset

. |CAGAL Motion Control Data\Applications V18.0.1\Examples\Dic

T T

Import

Cancel

Click on the “Import” button in the bottom right corner of the Import Tags window ( see above ).

16



Bl Select Tag: o x|

B[] A ems

OK Cancel

Check the box for All Items and click OK.

If the import was successful the report ( result ) will be confirmed as follows:

£

EI-'":. ort Result e |

Import was completed. All items were successfully imported, 1

Impeorted items: 3317 /3317

oK Log

As stated before, | get errors later on build warning me that the number of tags exceed the KVB
limitation of 2000.



The following progress status bar appears.

L B
[ﬂ Update newly created data items =

rs
Vi .
ri

e | |

When it is finished the tags will appear in the Tags list ( columns and rows ).

Screenl %" Tags x

J Tags H Controllers ” Triggers " Poll Groups " Index Registers
Home ‘
Columns Visible Filter
| Add o~ Delete Scaling Others Cross Reference I Show Selection.. | | Import. o~
— [ Data Exchange
Tag Controllers Scaling Others
Name Data T... Access ... Data Type Control... | Offset Gain Read Ex... Write Ex... Description Poll Group Always Ac... | Non-volatile | Ini
> 1 HMI MachineStartPB - DEFAULT  Readwirite  BOOL 1:800L1 1 0 1 | ) PoliGroupt 5] 5]
_1_HML StopPB DEFAULT ReadWrite ~ BOOL 1:BOOL1 2 1} 1 PollGroupl E =
_1_Ackalarms DEFAULT  ReadWrite  BOOL 1:800L1_3 1] 1 PollGroupl ] 1]
_1_MachineStartInput DEFAULT  ReadWrite  BOOL 1:B00L1_4 0 i PollGroupl i ]
_1_EstopInput DEFAULT  ReadWrite BOOL 1:B0O0OL1_5 0 1 PollGroupl |l =]
_1_CstopInput DEFAULT  ReadWrite BOOL 1:B00OL1_6 0 1 PollGroupl B 1
_1_ESTOP_PB DEFAULT ReadWrite  BOOL 1:800L1_7 0 1 PollGroupl B =)
_1_HomeSw DEFAULT ReadWrite  BOOL 1:BOOL 1. 8 0 1 FollGroupl E ]
_1_GENI5 DEFAULT ReadWrite  BOOL 1:B00L 1.9 o i PollGroupl ]
_1_GENIG6 DEFAULT ReadWrite ~ BOOL 1:BOOL 1... 0 1 PollGroupl
1]
Design  Script Tags used: 3317

Now that the tags have been added. First we want to verify communications by working with only one
tag. | chose the _1_HMI_MachineStartPB. This application note assumes if this is not a bench test that
the machine is in a state that toggling the value/state of this tag will not result in any action on the
machine!!! The objective here is to test communications between the HMI and the G&L Controller. They
user may choose a different Boolean tag to test if desired.

18



| added a button on the screen and with the button highlighted selected the Actions pull-down menu
and configured for the tag value to be 1 on Mouse Down and 0 on Mouse Up.

Select Action... > Set Analog ® Set Analog i
_1_HMI_MachineStartPE = _1_HMI_MachineStartFB =

1

Next | saved the project.

Since | used the PC as the HMI, | selected Build and then Run from the Project pull-down menu.
"9 - b Prc
R~ Home System Insert View Dynamics | General

BE&b b8 OB E

Build Rebuild Run Simulate Debug | Download Upload Export || Back Up
Database | Project

R e Jl.

Project Explorer >~ 0 X 'SEreeni x m
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The sample project has the following code in the ladder for Ethernet communications. The Slot number
may vary depending on your hardware. Note the Port number 7728 was the default in KVB when we set
the IP address under Controller->Settings->Stations.

by Network #7
The OPC_ENET function block is used to communicate with HMI Terminalas.
rOPC_ENET —
OPC_ENET

ENOT OK

1 — SLOT FAIL

TT2e 7— PORT ERR

OPC_EHETSTAT 7— STAT DERR

'OPC_ENETSTAT.Va~

T#15

01_TimeDut

‘- OPCMSGTIMER

OPC_ENETOK

OPC_ENETFAIL

TON
OPC_TimeOut
tIN Q
T#ld1s
PT ET —» OPC_ET
OPC_Time0ut MTIMEQUT

1 I
E Hetwork #3 INIT STAT:

Next | went to network 17 in the ladder to monitor the state of the Boolean tag.

B Hetwork #17

Beset errors/faults and close the servo loops. When the machine start input is

HMI_Machine StartPB

{

Machine Start

+{

_—} OPC_EMETERR

+{

_—} OPC_EMETDERR _

n

g

20



On pressing down of the button the contact is closed.

6_snd_L_Demo_Test -

Ladder View

] Hetwork #17
Reset errors/faults and clese the servo loops. When the maching

HMI_Machine StartPB MachineStart
i B r
1 F A}

- e1nes

Al

0 of 24k retentive data byles
7607 of Bék data bytes
8320 ladder code bytes, 133248 total code bytes
Dowinload Complete!

On release the contact is opened.

l__ File Edit Online Compile Ladder View Window Help
DislEl $l=le) el 2 =)

ol |» mieE 2 2 &l

Ax1Ing

ng —— —

B Network #17
Reset errors/faults and close the serve loops. When the maching

HMI_Machine StartPB " MachineStart

f - : —

~an rrned

0 of 24k retentive data bytes

7807 of B4k data bptes

8338 ladder code bytes, 133248 total code bytes
[iownload Completel

& Running in demo made- time left: 23 minutes J

Button

@ Running in demo mode-

Button
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Lastly | tested a non-Boolean and arbitrarily selected the Home Rate.

Screen] % Tags x

J Tags || Controllers | Triggers || Poll Groups || Index Registers
Jf Home |
Columns Visible Filte
‘ Add - ‘ Delete v [ Scaling [ Others 14
[] Data Exchange
[ ] Tag Controllers . Scaling
Name "| Data T... | Access... Data Type Control... | Offset Gain Read Bx.. Write Ex
|_1.AS_1_IRATEL DEFAULT  ReadWrite  UINT32 L:UDINT ... 0 1 '
| 1A51 JRATE2 DEFAULT  ReadWrite  UINT32 1:UDINT ... 0 1
._1_AS_1_JRATE3 DEFAULT ReadWrite  UINT32 1:UDINT ... 0 1
| 1 AS 1 PLUS DEFAULT ReadWrite  BOOL 1:B00L 1... ] 1
| » _1 A5 1 HRATE === DEFAULT ReadWrite UINT 32 1:UDINT ... 0 1
_1 A5 1 DIM DEFAULT ReadWrite  INT32 1:DINT 4... 0 1
._1_AS_1_DPTN DEFAULT ReadWrite UINT16 1:WORD ... ] 1
._1_AS_1_BKDFF DEFAULT ReadWrite BOOL 1:BOOL 1... 0 1
| 1 AS 1 HOME NFFAIIT  ReadWrite  ROQOI 1:RO01 1... n 1
* [¥] [Mame] Like '%[ J11[ JAS[ 11[ 1%' -
[ 4 | I
Design  Script
With an Analog Numeric added to the screen | clicked on General to format it.
BT TR P Properties R oA s 2 s gt et
Integer - Zeio f Prefix _1.AS 1 HRATE + Auto Stretch Font = = | | Onlnput On Display
Limit Charactersto . 10 Suffix Select Security Groups.. * Dissble Operatorlnput | = _ = | lLowerlimit ©

Number of Decimals 1 fault . Transparent | Upper Limit 1000 |

TR = 3 X screent « Pecs »

Screend

./Q Search {Jl
¥ Functions {4)
O Alarm Server

Q, Multiple Languages
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Here is a closer look at the setup:

T |
B~ | Home Project 2 Dynamics Actions

Zami Drefix {ASA_HRATE < |- AutoStretch Font === =|||@onipet iOnDEpiy
Limit Charactersto 10 Il Suffix Select Security Groups.. Disable Operator Input Lower Limit O

Il
1 Transparent:

Number of Decimals 1 | |

Upper imit 1000

| saved, built, and ran the project again and then monitored rung 26: Home 1. Note the RATE input tag
AS[1].HRATE changed to the value of 555 as set by the data input field on the HMI screen.

TAKM.Idel] = o E"“‘"“""“""" e D G ey

B File Edit Online Compile Ladder View Window Help =& %
Dzl &lele| g2 % =
om0 |® 9 =l 3|
| Network #25 HOME: zl
For this example all of the axis start homing at one time. Each axis has its
StartomePB  Startome[0] StartHome[4]
} {3 . {0y
FH Wetwork #26 HOME1:
Reference or home the axis. There are two different types of reference cycles.
r M_FHOME1
M_FHOME .
HomeDone[1] HCMP_1
END4 HeMp —— ——— — |
StartHome[1] HomeAct[1] HACT_1
i p | - STRT  HACT |— »———{ +—
0
QUE — HomeQue[1] X . BUtton
+0
SWPO |— SwitchPos[1]
0
ERR — HomeErr[1]
AS(LOM 5 D _ _ _ _ 6 Running in demo mode- time left: 30 minutes J
y 5
AS[ML.OPTN >— OPTN
YES
. AS[].BKOFF — BKOF
YES
AS[1LHOME — HOME
+1000
AS[1LHDIM  >— HDIM
BH network 227 i ’ : ! 555
The HACT or home active flag is on when any sxis is being homed. The HCME ox
I 1]
e} ——————{ -
KA »
0 of 24k retentive data byles -~
7807 of B4k data butes
8338 ladder code bytes, 133248 total code bytes
Newamlead Mernletel
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