ErgoTech Systems, Inc.

TransSECS OPCUA Guide
for a GEM Host

Using TransSECS Servers to Create an
OPCUA SECS/GEM Host Application

ErgoTech Systems, Inc. (c) 2019



TransSECS Guide Overview

This documentation will guide your through creating a GEM Host application
in TransSECS. The host application will monitor and control your tool.

TransSECS will deploy the application as an OPCUA server. You can then
use your OPCUA client to add logic to the interface — monitoring values,
making decisions with those values and sending and receiving SECS
messages.

The example uses the StandAloneGEMTool provided with TransSECS as a
tool simulator. The StandAloneGEMTool behaves just as a real GEM tool
would behave and you can use it for testing before monitoring and controlling
your real tool.
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Double click on the installer and click Next when
prompted. Once installed, start the TransSECS Builder
application (MiStudioSuite/TransSECS/Builder/TransSECS.exe)
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Start the TransSECS Builder

v <« Public » ErgoTech » TransSECSIwms:Trial » MIStudioSuite » Trans3ECS » Builder

s
Marne Datpsaodifiad T

The TransSECS Buﬂder is in the

addons 472
[ application.properties 4; installation directory under
[ ErgaTech.lic 42t MIStudioSuite/TransSECS/Builder
Qf’ ErgoTechConfiguration.properties 4729
Qf’ logd;xmil 472972019 1:50 PR Motepad++ Docu.., 3EB
D secsdtd 4/2972M9150PK DTD File 4 KB
D TransSECS 420729 1:50PM File o3 KE
Q’f’TransSECS.cnnf 42072MI1:50PM COMF File 6 kB

444 10

E] TranssECE exe e —

i transsecsiico \ Start the TransSECS Buﬂder using
ajectaml TransSECS.exe on Windows, or

TransSECS on Linux systems. For

Windows systems there may be a

shortcut you can use on your Desktop or

Start Menu.

Qf’ TranssecsintProj
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TransSECS Installed

The TransSECS Editor is in
v A ¥ This PC 5 Driwe C{C0O % Users » P th'S fOIder Use the "BUiIder" tO
build SECS/GEM deployments.

/2042010 3 LA Ok Eila foldae

Marme

kAl StudioSuite

Projects < a20ma3 The Projects directory contains
SECSTester az920193 example starting SECS/GEM
StandaloneGEMTool 42820183 projects.

Urinstall 4729/2M8 3

D Jdnstallationinformation

The StandAloneGEMTool is a
GEMTool simulator specifically for
testing the example GEMHost project.

The installation directory contains the main
MIStudioSuite directory, along with the Projects
directory (where you will find GEMTool and GEMHost
projects), and two helpful utilities, StandAlone GEMTool
and the SECSTester, which is a simple GEM Host for
basic tool characterization.
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The GEMTool example project will be loaded when you start
the TransSECS Builder for the first time

B3 TransSecs Build:12382 - GEMTool

S — The tool interface
B PP &% oz, defaults to running on

ceton port 5010 (HSMS)
3 GEMTool B Tool Attribut
o[ CEIDs ool Attributes
o [J ALIDs Tool Name|GEM Tool st O Equip. ®
: g :lg)stOmmandST»‘\RT' S2F41W renerm
o O] HostCommandSTOP: S2F41 W Device Id1 Port (5010 Baud Rate |9600
o [ HostCommandRejectedBadParam: S2F42 T1(0.5 TAR0.0 | T345.0 T445.0 T6|5.U T710.0
o~ [ HostCommandReply: 52F42 :
: Deployment Type [OPCUA Server [+]
|[ Description /
A GEM Tool for testing a minimal s7bset of SECSIGEM. Use the GEMHost project as a test host.

ahd Device ID 1 '




Eile | Edit Tools Help

E’es New Project CtrkN
“% Add NewTool CirkA

! Open Project  cilo

B ClosgDrainat oo
;|0pens an existing

Project.
&1 Load Tool cikL
=Y Remove Tool CirkF
a Delete Tool T: S2F41W
. 12F41W
% Save Project s fegq gy
& Import SML BadParam: S2F42

& Import Grapheq
& Import Using Script

F42

E xit

Tool Attributes

Tool Name|GEMTool Host O Equip. @

Uses GEM
Dﬂimld1 Port |5010 Baud Rate |9600
T1j0.5 T210.0 | T345.0 | T445.0 Tﬁ|5.[] T7]10.0

Deployment Type [OPCUA Server

=]

| Description

\A GEM Tool for testing a minimal subset of SECS/GEM. Use the GEMHost project as a test host.




";,' TransSecs Build: 12387 - GERTool
File Edit Tools Help
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Load the GEMHost Project

S FEE & P[]

GEMTool

project

Select the GEMHost

I3 GEMTool
o ] CEIDs
o CJ ALIDs
- I VIDs

o= [ HostCommandReply: S2F42

o= [ HostCommandPPSELECT: S2F4
o~ ] HostCommandSTART: S2F41 W
o= ] HostCommandSTOP: S2F41 W

Tool Attributes

Look In: ||j Projects

oo
M 88[&=

o= [ HostCommandRejectedBadPara ExtendedTe l|65t

[E1] GEMHost

File Name:  |[GEMHost

Files of Type: | Project Folder Filter

|v|

Open || Cancel |

M Uses GEM [7]

Equip. @

te (9600
o | T7[10.0]

I

oject as atesthost




Modifying the GEMHost for Process Tool Data Collection

Once the GEMHost is loaded, you may customize it for data collection from
your process tool. The TransSECS GEM Host Tool Characterization
Guide goes into greater detail on easily importing the process tools VIDs and
CEIDs from the tool and the procedure to set up reports (configuring
RPTIDs).

https://\MNw.erfgotech.com/files/guides/TransSECSGEMHostTooICharacteriz
ationGuide.pd

Automatic data collection in TransSECS GEM Host applications is
accomplished entirely from data in event reports (S6F11s). Each of the VIDs
defined in the report through the report definition setup will automatically be
updated in the OPCUA variables/vids node when a new event report is
received by the host containing those VIDs, as well as the associated CEID
and RPTID values.

Likewise, when an alarm (S5F1) is received by the host, the last alarm data
in the OPCUA Server will be updated with this alarm data from the message.


https://www.ergotech.com/files/guides/TransSECSGEMHostToolCharacterizationGuide.pdf
https://www.ergotech.com/files/guides/TransSECSGEMHostToolCharacterizationGuide.pdf
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File Edit Tools Help

25 FeR & [N ==

GEMHost

[ GEMHost
o [ CEIDs
o [JRPTIDs
e~ [JVIDs
o= SVIDRequest S1F3W
o [ 5VIDResponze: S1F4
o~ [ SVID List STF11 W
o= 3 SVIDListReply: S1F12
[y Request OffLine: S1F15 W
o [ OffineAck: S1F16
[y Request OnLine: S1F17 W
o= 3 OnLineAck: S1F18
o 5 CEIDList "S1F23' W
o JECIDRequest S2F13 W
o= J ECIDValueResponse: $2F14
o [ ECIDValueChange: S2F15 W
o~ ] ECIDChangeACK: S2F16
o= [ HostCommandPPSELECT: S2F41'W
o ] HostCommandSTART: S2F41 W
o [ HostCommandSTOP: S2F41 W
o [J HostCommandReply: S2F42
o [ Enable All Alarms: 35F3 W
o= ] EventRepornRequest SEF15
o~ ] RequestedEventM essage: S6F16
o [ RequestindividualReport SEF19 W
o= 7] IndividualReportData: S6F20

Tool Attributes

TooIName|GEru1Host Host ®
Tool IPhddr...IIocthost

Dwimld1 Port 5010 Baud Rate |19200
T1)0.5 T2110.0 | T345.0 | T445.0 TB|5.U T7)10.0

Equip.
Uses GEM

Deployment Type |(OPCUA Server [+
OPCUA er |
Description (OPCLega Server

Sample Host for TransSECS. Use with the GEMIMQTT Server

Azure 10T

TransSECS Servers has
several deployment
options. Be sure
OPCUA Server is
selected while you work
on the project.




Data Collection

The primary data collection mechanism for SECS/GEM is to associate value
with "Events". An Event is defined by the tool and indicates something of
interest has happened, for example, loading, starting, complete, recipe
changed, etc.

Values (VIDs) are grouped into "Reports", represented by Report IDs
(PRTIDs) these reports as then associated with one ore more Events. The
following pages show you do this in TransSECS.
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After the VIDs and CEIDs are
obtained from the tool, you can
add RPTIDs.

B TransSecs Build:12387 - GEMHast

File Edit Tools Help

% IR S DN ey

[ GEMHost
o ] CEIDs

[y RPT Add RPTID
’| Online RPTIDs from Tool
Remove All RPTIDs
Sort By Name
Sort By Id
Sort By Name
Sort By Id

Right-Click on the RPTID
node to add a RPTID

o= [ Eve .
o= 9 HostCommandPPSELECT: S2F41W
o= [ HostCommandReply: S2F42
o= [ HostCommandSTART: S2F41 W
o~ ] HostCommandSTOP: S2F41 W
o= ] IndividualReporData: S6F20
o= [ OfflineAck; S1F16
o= [ OnLineAck: S1F18
[() Request OffLine: S1F15 W
[} Request OnLine: S1F17 W
o~ ] RequestedEventi essage: S6F16
o= [ RequestindividualRepaort; S6F19 W
o= =9 SVID List S1F11W
o [ SVIDListReply: S1F12
o= [ SVIDRequest S1F3W
o= [ SVIDResponse: S1F4
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Defining RPTIDs

B3 TransSecs Build:12 GEMHost

File Edit Tools Help

RS FeE ) BN L

GEMHost

GEMHost

£ cEID RPTID |-1 RPT Name [RPFTIDO
? = :

[} COMPLETED

[»

Available VIDs VIDS  ReportVIDs
[y STARTED

AlarmsEnabled
[y LoaDED 4 Alarmsse

§ CIRPTIDS ?LOCKS t
[ Remiool I :

o £ ViDs A RPTID has been added with

o [ CEIDList "S1F23"W

o [ ECIDChangeACK: S2F16 a default name “RPTIDO”
o= [ ECIDRequest S2F13 W

o [ ECIDValueChange: S2F15W : stControl e

o= 4 ECIDValueResponse: S2F14 §§ LocalRemote State

o~ ] Enable All Alarms: S5F3 W MDLN

o= [ EventReportRequest S6F15 OnlineOffline State

o 3 HostCommandPPSELECT: S2F41 W i PPID

&= [ HostCommandReply; S2F42 ProcessTemperature

o= ] HostCommandSTART: 52F41 W ;| | SOFTREV

&= [ HostCommandSTOP; S2F41 W Sl
o= 7 IndividualReporData: S6F20 :
o [ OfflineAck: S1F16
o= 3 OnLineAck: S1F18

[} Request OffLine: S1F15 W

[} Request OnLine: S1F17W
o~ ] RequestedEventM essage: S6F16 :
o= 9 RequestindividualReport; S6F19 W -
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Defining RPTIDs

ﬁ Transsecs Build:12387 - GEMHost

File Edit Tools Help

B FeR S DA R

GEMHost

The RPTID has been renamed
to “RPTID100” and assigned a
RPTID of 100

These four highlighted VIDs have

TID |100 RPT Name |[RPTID100

been selected for the report

¢ CIRPTIDS
[} RPTIDA00

- VIDs

o= =9 CEIDList: "S1F23'W

o= ] ECIDChangeACK: S2F16

o= 9 ECIDRequest S2F13W

o [ ECIDValueChange: S2F15 W

o= J ECIDValueResponse: S2F14

ControlState
EventsEnabled
GasFlow
LOTID
LastControl State
LocalRemote State

ViDs

ReportVIDs

Press this button to complete
adding the selected VID items
to the Report VIDs list

o= [ OfflineAck; S1F16
o= ] OnLineAck: S1F18
[} Request OffLine: S1F15W
[() Request OnLine: S1F17 W
o= ] RequestedEventMessage: S6F16 3
o= 4 RequestindividualReport; S6F19 W -

Niley

~ 7

/@\
-

o~ [ Enable All Alarms: S5F3 W MDLN

o= ] EventReportRequest S6F15 OnlineOffline State

o= [ HostCommandPPSELECT: S2F41 W : PPID

o [ HostCommandReply: S2F42 |ProcessTemperature |
o= [ HostCommandSTART: S2F41 W | soFtrRev

o [ HostCommandSTOP: S2F41 W | e st s

o= ] IndividualReportData: S6F20 I/W—

You may choose any numeric id for the
report (RPTID) unless the process tool
manual documents a restriction, such as
only an unsigned integer, but it's usually
best to not choose one that is the same
as a CEID or VID.
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File Edit Tools Help

B PR S PN L
The RPTID100 definition is complete

RPT Name |RPTID100
Available VIDs VIDS  ReportVIDs
[ sTARTED AlarmsEnabled GasFlow
[ LoapED AlarmsSet ’T‘ LOTID
¢ CIRPTIDs CLOCK PRID
[ RPTID100 Communications State > ProcessTemperature
o= 3 VIDs ControlState =
& [ CEIDList 'S1F23'W

EventsEnabled
LastControlState ~3
LocalRemote State

MDLN

OnlineOffline State

SOFTREV

SpoolC ountActual

o= [ ECIDChangeACK: S2F16
o= ] ECIDRequest S2F13 W
o= 3 ECIDValueChange: S2F15 W T
o 3 ECIDValugResponse: S2F14

o= [ Enable All Alarms: S5F3 W

o= [ EventRepornRequest S6F15

o= [ HostCommandPPSELECT: S2F41 W SpoolCountTotal
o [ HostCommandReply: S2F42

SpoolFullTime H 1 1

L o oS TART: G241 W o Next we will associate this
o= [ HostCommandSTOP: S2F41 W Wafarfraint 1
o= ] IndividualReportData: S6F20 report Wlth the LOADED event
o [ OfflineAck: S1F16
o [ OnLineAck; S1F18

[} Request OffLine: S1F15 W

[} Request OnLine: S1F17 W
o~ ] RequestedEventM essage: S6F16
o= 9 RequestindividualReport; S6F19 W




ﬁ TransSecs Build; 12387 - GEMHost
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File Edit Tools Help

GEMHost

T3 GEMHost
¢ CJ CEIDs

¢ CIRPTIDs
[} RPTID100D

o~ VIDs
o- =3 CEIDList "S1F23'' W
o= [ ECIDChangeACK: S2F16
o [ ECIDRequest S2F13 W
o= CJ ECIDValueChange: S2F15 W
o [J ECIDValueResponse: S2F14
o= [ Enable All Alarms: S5F3 W
o= [ EventRepornRequest S6F15
o= g HostCommandPPSELECT: S2F41 W
o= [ HostCommandReply: S2F42
o= J HostCommandSTART: S2F41 W
o= [ HostCommandSTOP: S2F41'W
& [ IndividualReportData: SEF20
o= [ OfflineAck: S1F16
o= [ OnLineAck: S1F18

[} Request OffLine: S1F15W

[} Request OnLine: S1F17 W
o= [ RequestedEventM essage: SEF16
o [ RequestindividualReport: SEF19 W

1]

one or more reports (RPTIDs)

[ Select a CEID to be associated with

ID Name [LOADED

Available RPTIDs RPTIDS  peportIDs

RPTID100

We have one RPTID defined
which is selected for this event

 ( Description
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\

Build the Project using the Hammer/Star Button

&1 TransSecs Build:12387 - GEMHost
File Edit Tools Help

B EVE & [N [

o= [ 5VIDRequest S1F3W
o= ] SVIDResponse: S1F4
o= [ SVID List S1F11 W
o= [ SVIDListReply: 51F12
[} Request OffLine: S1F15 W
o [ OfflineAck: S1F16
[} Request OnLine: S1F17 W
o [ OnLineAck: S1F18
o= 3 CEIDList "S1F23' W
o= ] ECIDRequest S2F13W
o [ ECIDValugResponse: S2F14
o= CJECIDValueChange: S2F15 W
o CJECIDChangeACK: S2F16
o= 9 HostCommandPPSELECT: S2F41 W
o= ] HostCommandSTART: S2F41 W
o= ] HostCommandSTOP: S2F41 W
o= J HostCommandReply: $2F42
o= [ Enable All Alarms: 35F3 W
o= 7 EventReportRequest S6F15
o= J RequestedEventM essage: S6F16
o= [ RequestindividualReport SEF19 W
o= 7 IndividualReporntData: S6F20

Sample

Cornpilation

GEMHost

™7 GEMHost )
o [ CEIDs Tool Attributes
o I RPTIDs Tool Name|GEru1Host Host ® Equip.
o [JViDs Tool IP Addr..]localhost Uses GEM

Dﬂimld1 Port |5010 Baud Rate |19200
T1)0.5 T210.0 | T3{45.0 | T445.0 TB|5.[J T710.0

Deployment Type [OPCUA Server

[v]

® Building All Files
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When the "Compilation" popup closes the build is complete.
This may take a minute or so.

S TransSecs Build:12387 - GEMHast — O X

File Edit Tools Help

Y IR % (NN %L

[ GEMHost : )

= 7 CEIDs Tool Attributes

o CJRPTIDs Tool Name|GEMHost Host @ Equip. O
o CJVIDs Tool IP Addr..]localnost Uses GEM

o ] SVIDRequest S1F3W
o ] 5VIDResponse: 31F4
o= 3 SVID List STF11W
o [ SVIDListReply: S1F12
[ Request OfLine: S1F15W
o ] OfflineAck: S1F16
[ Request OnLine: S1F17 W
o ] OnLineAck: S1F18
o [ CEIDList: "S1F23' W
o= [ ECIDRequest S2F13'W
o [ ECIDV alueResponse: S2F14
o [ ECIDValueChange: S2F15 W
o= [ ECIDChangeACK: S2F16
o ] HostCommandPPSELECT: S2F41 W
o= ] HostCommandSTART: S2F41 W
o ] HostCommandSTOP: S2F41 W
o ] HostCommandReply: S2F42
o= ] Enable All Alarms: S5F3 W
o ] EventReportRequest: S6F15

DeviceID|1 Port (5010 Baud Rate |19200
Tlos | 72100 13450 T445.0] Te5.0 | T710.0 ]

Deployment Type [OPCUA Server [+]

Compilation

@ Building All Files

Jeample

b Tra_nsS ECS has_ many features
> B IndividuslReporiDate: 35720 which are described in the full

?? documentation, but for this
demonstration, just building and
testing the GEMHost is sufficient.
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After the code is generated the OPCUA Server, with the Tags from
TransSECS, will be in the Projects/ GEMHost/OPCUA directory.

v A <« ErgoTech » TransSECSServersTrial » Projects » GEMHost » OPCU& » v O Search OPCUA
" Marme - Date modified Type Size
seCUity 4292019312 Ph File folder
[Q{ ErqoTechConfiguration.properties 472972019313 PA Motepad ++ Docu.., 2 KR
GEMHostRuntime jar 4/29/20194:51 P JAR File 0840 KB
I;{ logdjoml 4/29/20193:13 P Motepad++ Docu... KB
IQ{' Messagetatching.log 4292019313 PM Motepad++ Docu.., OKE
[ MIXOPCServer.cer 42929312 PM Security Certificate 1KE
IETT OPCUAlog 42920193713 Pl Motepad++ Docu.., S KB
run.bat 4£29/2MI 33 PM Windowes Batch File 1KE
run.sh 4292019313 Phl Shell Script 1KE
retxSerial dll 4529723313 PM Application extens.., 127 KR

e

Everything you need to run on
Windows is in this directory. For
Linux systems you will need install
rxtxSerial on the system and
make appropriate changes to the
run.sh file.

Hotepad ++ Docu.., 22 KR

You may need to edit the path to
the jre in run.bat if you move the
deployment location.




v A <« ErgoTegh » TransSECSServersTrial » Projects » GEMHost » OPCU& »

Marme

seCUrity
B’ ErgoTechConfiguration.properties
GEMHostRurtime jar
B’ lagdj.rmnl
B’ Messagehatchinglog
| MIXOPC Server.cer
[ oPcual
run.bat
rur.sh

nebcSerial.dll
B’ SECEMessageslog

Diate modified

4292019312 Ph
4292019313 PM
4202019457 Prd
4202019313 Pr
4292019313 PM
42929312 PM
452929313 PM
45292019313 PM
4292019 313 PM
4292019313 PM
4202010 3124 Pr

Type

File folder
Motepad ++ Docu,.
JAR File
Motepad ++ Docu..
Motepad ++ Docu..,
Security Certificate
Motepad++ Docu..,
Windowes Batch File
Shell Script

Application extens,.,

Hotepad ++ Docu..,

Size

2 KR
0640 KR
ERAC
OKE
1KE

S KR
1KE
1KE
127 KR
22 KB

Search OPCUA



When you use the generated
run.bat to start the OPCUA
Server, the GEMHost application
will make a connection to a tool
running on Port 5010 and Device
ID 1.

)

o

m




o

m

T

rptidll

The default SECS/GEM OPCUA Server endpoint
URL is opc.tcp://127.0.0.1:12686/MIXOPCServer




Review and Next Steps for Testing the OPCUA Host Server

The GEMHost project has been built as an OPCUA Server. When this
GEMHost is running it will automatically attempt to find and connect to a
process tool at ip address “localhost” using port 5010 and device id 1.

Now that the OPCUA server is running as a host application we can do two
more things:

1) Allow the host to connect to a process tool simulator at “localhost” port
5010, device id 1for testing

and

2) Connect an OPCUA Client to the OPCUA Server so we can send
messages to the process tool from the host and also get data from the tool

The next part of this guide goes through both of these steps, first
connecting a tool simulator (StandAloneGEMTool), then using an
OPCUA client to test the OPCUA Server.



ErgoTech Systems, Inc.

Testing your OPCUA GEMHost with the StandAloneGEMTool

Use the tool simulator in the
installation StandAloneGEMTool
to test the GEMHost project. It is
set up to use port 5010 and
device id 1.

Browse to the installation
directory and open the
StandAloneGEMTool folder.

Q{ ErgoTechConfiguration.properties 472972019 1:50 P Motepad++ Docu.., 2 KB
Q{' ErgoTech3tandAlone GEMToollicense 472872M2 1:50 PR Motepad++ Docu.., 12 KB
GEMToolStanddlone jar 472929 L50PK JARFile 3,863 KB
Q{' logdjexml 472972019 1:50 P Motepad++ Docu.., TKB
Q{ Messagehatching log 47292019 325 P Motepad++ Docu.., QKB
Q{' Projectlog.log 452872M 9 325 PM Motepad++ Docu.., QKB
rur.bat 4292MA 50 PM Windowes Batch File 1KE

run.sh .
[ SECSMessageslog Use run.bat on Windows or
sqlite3.dll run.sh on Linux to start the

StandAloneGEMTool Simulator

D ToolParams.sqlite
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Testing your OPCUA GEMHost with the StandAloneGEMTool

Leave the StandAloneGEMTool
running while you work on the
GEMHost. The
StandAloneGEMTool starts up
GEM Tool T rormae [ S0 in Remote/Online mode, ready

3660 GasFlow 50-400 Allowed Range for a hOSt connection.

Remote | Online | PPID
Lot ID

GEMTaoolStandslone

SELECT ¥ | SelectAn

| Alarm Action

Control State 3 e — Do Selected Alarm Action
-— Last Host Command

- |
il R == < S
Messages Sent Clear | Messages Received Clear |
The GEMHost will
automatically connect to the
StandAloneGEMTool when
the host is built and in run

mode.

FPort 5010 Device ID1 StandAlone GEMTool ver 1.3 (Apr 2019)



GEMToolStandAlone

GEM Tool -

An oA s2

When the tool is started the
GEMHost will automatically connect.

Wafer Count

\perature

i
ECID 2000
50-400 Allowed Range

PPID

Send COMPLETED Event

Control State =)

——
Communications State 7 !

|Not Selacted

GEMHost will sent an S1F13 to
establish communication and also an
S1F17 to request ONLINE/REMOTE

lect An
Action

Messages Sent

Clear |

Messages Received

COMPLETED Select An Event

Clear |

2019-05-0117:55:05.797 S1F14 =L[2]
=B 0x0= ™ Decimall1]: 0%
L[
=A'GEMTon'=
=A 'Rev2.0=
=
=
2019-05-01 17:55:05.833 S1F18 ON-LIME Acknowledge .
0100501 AT AEOA OF0 QQES B Ol Owd OB 2 Ox2b 020 Ox0 Q7S Owdi

117, 208, 80, 87 % |
86 01 7 0 00 075 Oxedll
17, 208, 90, 89

Tool responses

2018-05-01 17:55:05.927 52F38 Accepted .
2019-05-01 17:55:05.945 S2F34 Accept.
2019-05-01 17:55:05.968 52F34 Accept .
2018-05-01 17:55:05.988 S2F36 Accepted .
2019-05-01 17:55:06.009 S2F38 Accepted .
2019-05-01 17:55:06.025 S1F2 <L[2]

<A 'GEMToo'=

<A 'Rev2.0=

= .

-

1]

2018-05-01 17:55:05.787 STF13W =L[0]

=

2018-05-01 17:55:05.830 STF17W |

Host initialization
messages

=
2019-05-01 17:55:05.925 S2F37 W =L[2]
=BOOLEAM O=

=L[0]

=

= .

2019-05-01 17:55:05.943 S2F33 W =L[d]
=4 1=

=L[0]

=

=

2018-05-01 1755205961 S2F33 W =L[2]

=4 1>

[»

4]

Port 5010 Device ID 1

StandAlone GEMTool ver 1.3 (Apr 2018)




GEMToolStandilone

GEM Tool

A 49

1 Wafer Count

GEMHost will also set up reports

which have been defined in the

GEMHost project, and also link these

reports to events. It also enables all

alarms and events in the tool.

Messages Sent

Clear |

Temqnerature

t Host Command

; SELECT EVENT Select An Event
Set Point

= ECID 2000
50-400 Allowed Range Send LOADED Event

PRID

Lot D

[SELECTALARMACTION || seiectan

Alarm Action
Do Selected Alarm Action |

j Select Reply Code For
Mext Host Command Reply

Messages Received Clear |

0

Tool responses

201 L -
2019-05-01 17:55:05.968 S2F34 Accept.
2019-05-01 17:55:05.988 52F36 Accepted .
2019-05-01 17:55:06.009 52F38 Accepted .
2019-05-01 17:55:06.025 S1F2 =L[2]

<A 'GEMToo'>

=A 'Rev2.0'=

= .

2019-05-01 17:55:05.870 SOF5 <B 0x0 0l 0xB2 0x2h 0x0 0x0 0x75 Oxd0

x50 O0x57= /* Decimal[10]; 0,1, 130, 43, 0,0, 117, 208, 80, 87 /.
i S < “7 0x0 0x0 075 Oxd0

0,83%.

]

2019-05-01 17:55:05.797 S1F14 <L[2] Il <|_[;]I -
=B 0x0= * Decimal[1]: 0* =14 100=
=L[2] =
<A 'GEMToo'> .
A 'Rev2. D'
ARo20> “Lp) Host event and
) =114 7502=
. L"] -
2019-05-01 17:55:05.833 51F18 ON-LINE Acknowledge . {qbluu: report Set Up

=

messages

=
-
=
2018-05-01 17:55:06.004 S2F37 W =L[2]
<BOOLEAN 1=
=L[3]
=14 7503= -
<14 7501=
=104 75032=

=

=

2019-05-01 178508021 S1F1W

<]

Port 5010 Device 1D 1
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GEMToolStandslone

1 Wafer Count
GEM Tool I S SELECTEVENT |~ | selectan Event

e " jperature ECID 2000 SELECT EVENT
The StandAloneGEMTool can 50-400 Allowsd Range LOADED

simulate an event and send an PPID STARTED
S6F11 Event Report to the host Lot serec ASMAEE g ] ...y S€lECE AN event to

Do Selected Alarm Action | T4 trigger for teSting,
Soinct Reols Coda e for example

q elect Reply Code For
|NmSE|ECtEd |v| Mext Host Command Reply "COMPLETED"

Messages Sent Clear | Messages Received Clear |

t Host Command

Communications State

2015-06-01 176505797 S1F14 <L[2] [«] o el
=B 0x0= / Decimal[1]: 0% =4 100=
=L[2] =
<A GEMToa"> .
<A'Rev20% =L[2)
> =U4 7602
= =L[1]
2019-05-01 17:55:05.833 S1F18 ON-LINE Acknawledge . U4 120%
2019-05-01 17:55:05.870 SGFS <B 0x0 Ox1 0x82 0x2b 0x0 0x0 0x75 OxdD .

0x50 0x57> * Decimal[10]: 0,1, 130, 43,0, 0, 117, 208, 80, 87 *.
2018-05-01 17:55:05.890 SOF5 <B 0x0 Ox1 0x86 0x1 7 0x0 0x0 0x75 0xd0
0x50 0x59= f* Decimal[10]: 0,1, 134, 23,0, 0, 117, 208, 80, 83 * .

=

=

=

2019-05-01 17:55:05.908 S5F4 accepted . 2019-05-01 17:55:06.004 S2F37 W =L[2]

2019-05-01 17:55:05.927 S2F38 Accepted . =BOOLEAMN 1=

2019-05-01 17:55:05.945 S2F34 Accept. L3

2019-05-01 17:55:05.968 S2F34 Accept. =04 TEOA= i

2019-05-01 17:55:05.988 S2F36 Accepted . =4 7E01=

2019-05-01 17:55:06.009 S2F38 Accepted . =4 T502=

2019-05-01 17:55:06.025 S1F2 <L[2] . i

<A 'GEMToo'= .

:A ‘Rev2.0= - 2019-05-01 17:55:06.021 S1F1W . L4
. - -

Port 5010 Device ID 1 StandAlone GEMT ool ver 1.3 (Apr 2019)
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COMPLETED Select An Event

" The S6F11 Event

2018-05-01 17:55:06.025 S1F2 =<LJZ]
<A 'GEMToo™>
=A Rev2.0=

=

2019-05-01 18:49:24.868 SEF11 W <L[3]
=4 1=

=14 7502=
=L[1]
<L[2]
=04 120=
=L[5]
<F4 2.045=
=F4 47.902=
=L[0]
=
=14 50=
=4 1=
=
=

=

= .

Report message

for this "COMPLETED" event (CEID
7502) is sent to the host

1

Select Reply Code For
Mext Host Command Reply

sages Received

Press the Event send button to
the Completed Event to the
GEMHost.

Clear |

1 Wafer Count
GEM Tool - .
4920 Temperature Set Point
Use the GEMHost for testing L— | ECID 2000
1.97 Gas Flow 50-400 Allowed Range Send COMPLETED Event
Remote | Online PPID -
SELECT ALARM fCTLOR] -
Lot ID
Control State 5 | Do Selected A
— Last Host Command _—

[
=L/4 100=
=
-
=L[2]
<14 7502=
=L011]
=14 120=
=
=
-
=
2019-05-01 17:55:06.004 S2F37 W =L[2]
<BOOLEAN 1=
=L[3]
=14 7503=
=14 7501=
=14 7502=
=

=

2018-05-01 17:55:06.021 STF1W .

2019-05-01 18:49:24.887 SEF12 <B 0x0= ™ Decimall[1]: 0*.

FY

GEMHost responds
with an S6F12

Port 5010 Device 1D 1

StandAlone

GEMToolver 1.3 (Apr 2013)




Set up an OPCUA Client Connection

The next step to testing the GEMHost is to use an OPCUA Client.
Examples in this guide uses the UAExpert OPCUA Test Client which
can be downloaded from:

https://www.unified-automation.com/products/development-tools/uaexpert.htmil

Please use the TransSECS OPCUA Certificate Exchange Guide for
a detailed example of connecting an OPCUA Client to the running
SECS/GEM OPCUA Server.


https://www.unified-automation.com/products/development-tools/uaexpert.html
https://www.ergotech.com/files/guides/TransSECSOPCUACertificateExchangeGuide.pdf

ErgoTech Systems, Inc.

OPCUA Client Test — Send a Host Message to a
Tool (PP-Select)

Unified &utomation UaExpert - The OPC Unified Architecture Client - MewProject”

File  View  Server Docurnent  Settings  Help

Ng@ B ¢=0x%2 e | Use your OPCUA Client to
Project g X Data Access Wiew Set Variables in the
. E':.tplmjgn:rtvers N82|sr:roi::|:lem... cp[.jzi::l::Name LOTIDsoocset W message'

) GEMHost NS2[String|qem... cpualue RecipeNarne
i ]
v [ Documents MNE2|Stringlqem... sendmessage

_ MNamespacelndex 2
B Data Access View |dentifierType String
S — 8 x Identifier ger'lnhost.hostcorr
ModeClass “ariable
“ | Ma Highlight BrowseMarne 2, "sendrnessage”
> (2 ceidlist ~ DisplayMarme "en", "sendrnessac
2 configuration Badattributeldinw

5 ecidehangeark Use the “sendMessage” tag to send

[a ecidrequest

B ccidvaluechangs the host message to the tool. Set ’

> 5 ecidvalueresponse 0 0 0
=R this value in your OPCUA client to a o

[ eventreportrequest

2 hostcomrandppselect non-false Value tO Send the Arme

@

command message.

cpinarne
cpdvalue

L

L |

@ cpname
@ cpvalue

@ errorstatus

@ goodstatus

@ responsestatus

@ sendmessage

hostcommandreply hd

b
>
b
>
b
>
>
b
>
]

Log [
#® D

Tirmestarnp Source Server Message
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File “iew 3Zerver Docurnent  Settings  Help

DPBBEB =0 x%2 8 x|«

Project B X Data Access Wiew n Attributes g X
v [3 Project Mode Id Display Marne WYalue AL L+]
v [ Servers ME2|String|qerm.., cp2value LOTIDseo00: Attribute Walue -~
Q} GEMHast MNE2|String|gem.., cpvalue RecipeMarne
- D MNE2|String|germ., sendmessage false v Modeld Modeld
3 Documents ME2|Etringlqern., responsestatus 109 MNamespacelndex 2

B Data Access View \ IdentifierType String

Ao Xou can use the i e

responsestatus” tag to Set the responsestatus
= make sure the tool value to any non-zero i
2 responded to the host value before you send the =
= command. message 5 x
=
=

o

B

Evvvwwwww

stcammandppselect

cormnmand HasTypeDefiniti., BaseDataVariableType
cpname
cpdvalue

cprarne

etrarstatus
goodstatus
responsestatus
sendrnessage

ho
L]
L]
L]
L]
@ cpvalue
L
L]
L]
L]
h

> B2
Log F X
L=
Timestarnp Source Server Message 2

5172019 9:33:09.604 Ph D& Plugin GEMHost Write to node 'MS2|String|gemhost.hostcormmandppselect.responsestatus' succeeded [ret = Good]

5/1/2019 9:33:03.808 PM D& Plugin GEMHost Itern [M52|String|gemhost.hostcommandppselect.responsestatus] succeeded : RevisedSamplingInterval=250..,
B0 09707 ANR Dk Ma Plonin HRMAH A< Craatebdnnitnraditers cirreaded [kt — Gandl 7

ostcornmandreply
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OPCUA Client Test — Send a Host Message to a Tool

Use the “sendMessage”
tag to send the host
message to the tool.

»  Unified Sutomation UaExpert - The OPC Unified &rchitecture Clisnt - MewProject®

File  Viewe Serser  Document  Settings  Help

D PDPOD # =0 XG2 B w

Project g X Daka Access YView
v [A Project Mode |d Display Mame alle o & [+]
Y A 7o e e g
v [ Documents ] |rin| responiestatus Mamespacelndex 2
[0 Data Access View Macieman £ U\ IdentifierType String
.:tc_ldressSf:ac-e You Can use the andl:!;?atlﬂer 3:::;17:t.hostcow
*# Mo Highlight] 0 " . status
> responsestatus” tag to The responsestatus tag will [i...
make sure the tool revert to "0" after the o
responded to the host response has been
command. received. ~

hostcammandppselect

@ command

@ cptname Once the response has been received
@ cp2value

@ coname you can use your OPCUA Client to read
o e values from the response message to
R check for errors from the tool.

@ responsestatus

Cvvvvvovw
vvvv vy vy QDODODDDDOD

@ sendmessage

> 3 hostcommandrephy v| £
Log g X
8B
Timestarnp Source Server Message ()
5/1/2019 9:34:15,907 PM D& Plugin GEMHast Wiiite to node 'NS2[String|gemhosthostcormmandppselect.sendmessage’ succeeded [ret = Good]
5/1/2019 9:33:09.604 PM D& Plugin GEMHast Wiitite to node 'NS2[String|lgemhosthostcormmandppselect.responsestatus’ succeeded [ret = Good]

517209 2307808 PR N4 Plunin GFRHAE Irern [NS2IStrinalasmmhnst hnste ammandnnselecbeesnansestatus] succeeded @ RevisedSarmnlinalntersal=250... ¥



Fecipelame

LOTIDwoo00:

Control State 5 |

PP-SELECT
Communications State 7

Last Host Command

Clear |

Messages Sent

|[J:OKCumm§ﬁ1 Performed ‘\Lv|<:| :Ezc'_t'RE;DCLYCo
ext Host Com

SELECT EVENT |w| SelectAn Event
Send LOADED Event

SELECTALARMACTION |w| ggjactan

| Alarm Action

Set Point
ECID 2000
50-400 Allowed Range

PRID

Lot D

Do Selected Alarm Action

Select the host command reply
code for testing (e.g., 0=0K)
before sending the host command

Messages Receive

20159-05-0212:45:33.108 S2F42 <L[7]
=B 0x0=/* Decimal[1]: 0%
=L[0]

=

= .

The StandAloneGEMTool
will display the command
received

2018-05-02 12:45:33.098
<A 'PP-SELECT'=
=L{7]
<L[2]
<A 'LOTID'=
<A 'LOTIDnooooo: =
=
<L[2)
=A'PPID'=
=A 'RecipeMame'=

. You can see the PPSELECT
host command received by the
StandAloneGEMTool, as well
as the reply from the tool.

= .

Paort 5010 Device ID 1

StandAlone GEMTool ver 1.3 (Apr 2019)



Trigger an event on the tool to
send an event report to the host.

Remote |

oniine |

Control State =)

Communications State i

LoadedRecipe1234

LOTIDwoo00:

PP-SELECT

|0=OK Command Perfarmed

Messages Sent

Clear |

m Set Point
ECID 2000
50-400 Allowed Range

PPID
LotID

Last Host Command

=<

Messages Received

The LOADED event is
selected

= Select An Event
Send LOADED Event \

Select Reply Code Far
Next Host Cormmand Reply

Press the send event button to
trigger the event

Clear |

2019-05-02 12:45:33.100 S2F42 <L [2]
=B 0x0= /* Decimal[1]: 0 %
=L[0]
=

= .

N
>

L DR
~

7y

=A 'PP-SELECT'=
=L[2]
=L[2]
<A'LOTID'>
<A 'LOTIDnoooox'=
=
=L[2]
=A'FPID'=
<A 'RecipeMame's
=

=

= .

2019-05-0212:45:33.098 S2F41 W =L[2]

The report for this event was defined in the
GEMHost configuration and was defined and
linked to the event by the GEMHost during
initialization (initial connection to the tool).

Port 5010 Device ID1
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GEMToolStand&lone

GEM Tool ! ater Count LOADED
i Select An Event
5355  Temperature =Ll
Use the GEMHast for testing ECID 2000
1.88 Gas Flow 50-400 Allowed Range Send LOADED Event
Remaote | Online | LoadedRecipe1234 PRID
SELECT ALARM ACTION
LOTID000000 Lot 1D | |'| SelectAn

Caontrol State 5

| PP-SELECT Last Host Command
Communications State 7

Select Reply Code Far
The event report <=

Mext Host Command Reply
Messages Sent was Sent to the Messages Received Clear |
2019-05-02 12:45:3 hOSt

2019-05-02 12:45:33.098 52F41 W =L[2]
<B 0x0= * Decimall1] <A 'FP-SELECT'=

Alarm Action
Do Selected Alarm Action |

=L[0] =L[2]
= =L[2]
= =& 'LOTID"= 1 1
2018-05-0213:39:57.634 S6F11 W =L[3] =8 'LOTIDnoooox'= The hOSt replled Wlth an 86F12
=4 1= >
Bt o to acknowledge the report
=L[1] <4 'PPID'>
=L[7] <4 RecipeMame's
=J4103= =
<L[3] =
<A LOTIDw00o0w = =
=A'LoadedRecipe1234' 2019-05-0213:39:57.644 56F12 <B 0x0=/* Decimal(1]: 0*/.
=4 1=

=
=
=

= .

Port 5010 Device ID 1
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Unified &utoration UaBxpert - The OPC Unified Architecture Client - Mey
File ‘iew  Server Document  Settings  Help
PP +=0 XK e K w
Project & X Data Access View Q Aktributes g X
v [ Project "|| # Server Mode Id Display Mame YWalue Dol |7 B [+
e E! Servers ringlgem.. cpdvalue L OTIDoeo00: String Attribute alue M
1 qlgem.. cpwalue RecipeMame String
o & GEMHost There IS an glgem... sendmessage false Booleaf | v MNodeld Mode
3 Documents OPCUA d glgem... respansestatus O Int32 Mamespacelndex 2
Address Space no e IdentifierType String
s n 1 n Identifier ernh
47 Mo Hihight called "variables". It o S
> 2 request offline . BrowseMame 2, "ge
> [ request online expands Into DisplayMarme "en", ' w
> 2 requestedeventrnes € >
> & requestindividualrep Several Other nef 8 x
> [ sid list n SLEE
> 2 svidlistreply Odes' 2o 2 i Foward v @)
> & swidrequest Reference Target Displayl
> svidrespanse HasTypeDefiniti.. FolderType
W ﬁ wariables . .
$ S b When an event report or alarm message is received
> alarm . . . .
> B ceid from the tool, the various values within the variables
> 1) rptid . .
> B vid node will update with the values from the message.
> I Types
Log
8B
Tirmestarnp Source Server Message 63
5722019 2:41:15.662 P AddressSpacehd.,, GEMHost Browse succeeded,
5722019 2:41:11.107 PM Reference Plugin  GEMHGst Browse succeeded,
RA2A2019 24111 108 PrA Attribute Plunin - GFMHAsH Read attribites nf nnde 'ME25Sinalaembinstfariahles' surreeded Tret = Gandl e




Unified Automation UaExpert - The OPC Unified Architecture Client - MewProject*

File  Wiew Server Docurnent  Settings  Help
- = - " — , ol ~ - X
D PBR #=°XK8 B X <«
Project w,rqn © Attributes & X
v [1 Project The. Vld nOde under . me Yalue Dol 4[| B o
v [1 Servers LOTIDeooc0 String ; ~
S variables has all the vids e o | [Amnte
H fal Bool ode
v [ Docurents from the tool which were P iz Nemespacelndes
o i IdentifierT
— added in the GEMHost P
~# | Mo Highlight T
ModeCl
L% definition. PodeClass
v I3 vid DisplayMame v
» @@ controlstate < >
» @ enabledalarms
> @ enabledevents it & x
> @ gasflow 3 oo B W Foward v @)
> @@ lastcantralstate Reference Target Display!
» @ localremotestate HasTypeDefiniti... BaseData\fariab
> @ lotid
| 2 cMineonlnestat When an event report or alarm message is received
: Pp! . . . .
S procesempentre from the tool, the various values within the variables
» setalarms . .
) @ setpoint node will update with the values from the message.
> @ wafercount
Log
L=
Tirnestarnp Source Server Message ()
5424209 2:42:33. 776 P AddressSpaced.. GEMHost QascAddressspacehadelimimeData
54242019 2:42:33. 765 P Aftribute Plugin - GEMHost Read attributes of node 'NS2[String|gemhostuvariableswid ppid' succeeded [ret = Good].
G010 AT TEL P Beference Pluagin, GERHAst Brmonese succreded hd




File Wiew Server Document Settings

lePBEO + =

ErgoTech Systems, Inc.

Help

X 4 & K | <

Project B X Data Access Yiew ° Attributes g X
v [ Project 2 # Server Mode Id Display Mame Walue Dal |7 B L+]
v [ Servers 1 GEMHoOst MNE2|Etring|germn.., cpivalue LOTIDuocoo String Attribute ~
% GEMHast 2 GEMHOst ME2|String|gern., cpvalue RecipeMarne String
k] GEMHost MNE2|String|gem.., sendmessage false Boolear | v MNodeld
1 1 GEMHost MNS2|String|gem.. responsestatus 0 Int32 N Ind
The IateSt ppld and IOtId GEMHost ME2|Strin . ppid LoadedRecipel... String ldz:liefsizra;er; =
S2|Stringldem... lotid LOTIDso000c String Meriyp
values were updated from | ldentfi
odeClass
the LOADED event BrowyseMarme
DisplayMarne W
message data < >
References g x
> @ gasflow 3 o B i Forward v @
» @@ lastcontrolstate Reference Target DisplayM
? _ﬁ localrernotestate HasTypeDefiniti., BaseDataWariabl
> [ 1otid
> @@ offlineonlinestate " "
= When an event report or alarm message is received
| o Prosesstamperature from the tool, the various values within the variables
> @ setpoint node will update with the values from the message.
> @0 wafercount
Log
8B
Tirmestarmp Source Serser Message 2
3f2/2019 2:43:15.909 PM TypeCache GEMHuost Reading type info of Modeld N2 5tring|gernhostvariablessid. lotid succeeded
57272019 2:43:15.898 PM D& Plugin GEMHuost [tern [ME2|5tring|gemhostavariables.vid lotid] succeeded : Revised3amplinglnterval=250, Revised QueueSi.,
Ba2sama 24218 207 Pha Ma Plinin FhAH A reaatebdanitaredltarms sirreedead et — and] 7
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JSON formatted data for list
items will be demonstrated for
the data received in an S1F4
message from the tool.

JSON Formatted Message Data

Unified f&utomation UaExpert - The OPC Unified Architecture Client - MewProject”

File  View Server Document  Settings  Help

D PDPQ =0 XKWL B E =
Project B X| Datadccess View ° Attributes q X
v [ Project 2 # Serser Mode Id Display Narne Walue pa| 4|7 | B [+]
N ﬂ Servers 1 GEMHost ME2|String|gem..  swid 1512 Int6d Attribute -~
Q GEMHost ? GEMHost MS2|String|gem... sendmessage false Boolea Nodeld
¥ MNode
¥ 3 Documents 7 Marnespacelndex
Address Space F X IdentifierType
+# Mo Highlight M Noc::;?:iler
> 3 offlineack ~ Browselarme
> 2 onlineack DisplayMarne W
> [0 request offline < >
> [ request anline
References =4
> D requestedeventmessage
> 2 requestindividualreport G|y @ Foward - | ©

> © madionnty Use your OPCUA Clientto e oo in
v © e send the S1F3 (SVID

> # errorstatus

@ gosdstatus Request) with svid id value

@ responsestatus

. @ e 1512 (process temperature).

@ svid

> I3 svidrespanse v|L£ >
Log 5 X
8P
Timestarnp Source Server Message 2
52019 3:1%:25.173 PM DA Plugin GEMHost Hifrite to node 'MS2|String|gemhost svidrequest.sendmessage’ succeeded [ret = Goad]
542019 31513317 PM D& Plugin GEMHost Uiirite to node 'NS2|String|gemhost svidrequest.swid' succeeded [ret = Good]

A0 21508 ANR PRA Tumelarhe GERAH A< Readina hene infa af Bladeld MSHSrinalnembhnst sddrennest sendmessane sirceederd e
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JSON formatted data for list
items will be demonstrated for
the data received in an S1F4

message from the tool.

Unified &utomation UaExpert - The OPC Unified Architecture Client - MewProject®

File  Wiew Server Document Settings  Help

D PBR #=0 XKWE B E| <«
Project & X Data Access View a Attributes g X
v [ Project ~ Mode Id Display Mame Walue Datatype ource Tin £ o By [+]
v E' Servers NSEIStr!anqem... #eid 1312 Inted 3131330 | Attribute -~
Q GEMHost NS . sendrmessage false Boolean 12:43:0:.3
S nglgern.., swidlist { "values™ [ "48,, String EREFERE | v Modeld
v B Documents hd Marmespacelndex
Address Space g x IdentifierType
3 | Mo Highlight - " dldért'f'er
odeClass
> D requestindividualreport ~ . ErarsdiEme
= Use your OPCUA Client to Displayhame y
> 3 swidlistreply . . = )
v O sidregquest read the svidlist value from
8 o the svidresponse message o =
» @ goodstatus p g G B Forvard » | D)
» @ responsestatus data_ Reference Target Display!
> @ sendmessage HasTypeDefiniti.. BaseDataWariab
> @ svid
v [ svidresponse
> @@ errorstatus
» @ goodstatus
» @@ responsestatus
> IR < The value for svidlist is in JSON
> [ variables s >
" LIS " n
Lsg format, {"values":["50.422"], 8 x
4 n ",
s type":44 }
Timestarnp Source Server 2
5/2/2019 3:16:46,793 Ph TypeCache GEMHost
57242019 31 6:46.790 PM DA Plugin GEMHast Itern [MS2|5tring|gemhastsvidresponse.svidlist] succeeded : RevisedSamplinglnterval=250, RevisedQueu..,

S22 9 31 fd £, 790 Phd N4 Plunin 3FhAHRst Createrdnnitnredlterns surceeded [ret = Gnnd] b
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Notes on OPCUA Servers:
JSON List Formats

List elements are JSON formatted, such as { "values": [ ]}

For example, the recipe list for an S7F20 might look like:
{ "values": [ "recipe1","recipe2", "recipe3d", "recipe4d"] }

There are more things you can do with the JSON format for
the lists, including making lists of lists and specifying the
SECS format for the data in the list.



Notes on OPCUA Servers:
JSON List Formats

If a specific type is required, it can be specified if needed. For
example for the recipe list, the data is ASCII, type 20:

{ "values": [ "recipe1","recipe2", "recipe3", "recipe4"], type:20 }
type is defined by the SECS Standard:

00 - List

10 - Binary (can be an array)
11 - Boolean

20 - String

30 - 8 byte floating point

34 - 4 byte floating point

40, 41,42, 44 - 8, 1,2,4 byte signed integers
20, 51, 52, 54 - 4 byte signed integer
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30.9

Notes on OPCUA Servers:
JSON List Formats

Each element of the array can have a different type in this format
(this might be useful in some message replies with different data

types):

{"values":[
{"value":"1.2", "type":"34"},
{"value":"Test", "type":"20"},
{"value":[5,6,7,8], "type":"10"},
{"value":1, "type":"10"}
I}



et
Pk

Notes on Tool OPCUA Servers:
Triggering Events with DVVALs

Events can be triggered with a list of DVVALS, so if you need to do
this you can define the list, then use this as the trigger input to the
CEID. If you are using DVVALSs in your project you would associate
the DVVALS when you define your CEID.

DVVALS as a JSON String sent to the trigger of a CEID:
{ "values":[

{ "dvid":WaferCount, dvval:15 },

{ "dvid":23456, dvval:\"Hello World\" }
1}

You can specify any VID with either its name (for example
WaferCount), or its vid number (for example 23456) as the above
example demonstrates.



Notes on OPCUA Servers:
Host Commands

If you publish the whole host command, the structure is a list (with
the host command), then the list elements for the parameters for the

command.
It may look something like:

{ "values": [ {"value":"PP-SELECT", type:"20 } } { "values":

[ {"values": [ LOTID ], type:"20 } { "values™:

[ {"value":"CHAMBER", type:"20} } { "value":"1", type:"51}}] }
{ "values": [ PPID ], type:"20}] }1] }



Notes on OPCUA Runtime Configuration

The ErgoTechConfiguration.properties file has some settings which control
some aspects of the OPCUA runtime. This file is located in the OPCUA
deployment directory.

VIBOPC.NoMethodSupport

This defaults to false. If set to true opcua methods are generated for
operations such as sending messages. Some OPCUA clients do not
support methods.

VIBOPC.UnderscoreCreatePaths

This defaults to true. This allows you to define vid names with underscores
which will generate a tree structure for the vids. For example a vid
"robot_xaxis" will generate a tag structure /toolname/vids/robot/xaxis".



That’s it.

Now you’re ready to program your OPCUA Client application to
complete integration of the SECS/GEM Host interface. Hopefully this
guide is enough to get you started monitoring and controlling your
tool. For the next steps, you'll need to make sure that the IDs in
TransSECS match the documentation for your tool.

Use the characterization features of TransSECS for a GEM host to
import the vids, etc. from your tool. For more information, see:
TransSECS GEM Host Tool Characterization Guide

https://www.ergotech.com/files/guides/TransSECSGEMHostToolCha
racterizationGuide.pdf

The host commands for your tool may be a little different, again,
check the manual but the changes should be fairly straightforward.

Please let us know if you have any questions!


https://www.ergotech.com/files/guides/TransSECSGEMHostToolCharacterizationGuide.pdf
https://www.ergotech.com/files/guides/TransSECSGEMHostToolCharacterizationGuide.pdf
https://www.ergotech.com/files/guides/TransSECSGEMHostToolCharacterizationGuide.pdf
https://www.ergotech.com/files/guides/TransSECSGEMHostToolCharacterizationGuide.pdf
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