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0. About Phi6

Phib

is a registered trademark of SASistel in classes 9 and 42, Number 6766398

The disclosed technical descriptions in this document do not imply resignation to any right protected
by patents and models of utility, or rights of property of software.

Phi6 is the software environment to manage, control and program 6TL devices and systems.

There are 3 main Phi6 components:

Phi©6®

Phi6 LabVIEW
TestStand driver

Phi6 Operator

Phi6 Explorer Interface

- Phi6 Explorer: Configure, calibrate, and quickly operate YAV boards. (Free)

- Phi6 LabVIEW and TestStand driver: LabVIEW and TestStand functions necessary
to interface with the YAV boards. (Free)

- Phi6 Operator Interface: Operation and management of 6TL platforms. (OPTION)

The LabVIEW driver is compatible with LabVIEW versions 10.0 and higher. For compatibility
with previous versions please contact 6TL Engineering.
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1. YAV modules overview

The use of YAV modules provides a real technical, economical and logistic advantage against
all other classic instrumentation solutions. YAV modules are the solution for typical practical
problems that occur while designing test platforms. They provide a considerably test system
performance increase. The minimal amount of connections and wiring length reduction main-
tains the best quality and integrity of the signals and provides a short assembly and wiring time.

Being a combination of hardware modules and software drivers, the implementation of the YAV
modules in your test system is very fast. When connected, the modules are immediately
operative. YAV modules make your test system very flexible, re-configurable, easy to expand
and maintain. Each modules can work independently form the tester so you can just plug each
of them directly into the ITA frame of a fixture to start debugging the software without the need
of using the test platform. While the tester is being used to test PCBAs you have the advantage
to debug or build any new configuration in a few minutes.

Can bus control has a big advantage; it provides all the control and power supply signals to
power the YAV modules with just 4 wires. Therefore the modules can be mounted in any part of
the test system or test fixture. The Can bus transmission speed might be lower than the one

available in parallel buses, but it is at least 100 times faster than the speed needed to control all
the available functions in each of our YAV modules.

1.1 YAV modules common information

1.1.1 SW1 DIP switch functionality

The eight switches contained in SW1 are covering the following functionalies:

e Set CAN bus speed

e Set module address

N=1
FF=0

1.1.2 CAN bus communication speed.

Switches 1 and 2 set the CAN communication speed:

Select 50Kb/s to communicate with Phi6 and all 6TL modules. All devices communicating
through the CAN network must have the same speed configured in order to communicate

properly.
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| 1
00 =50 kB/s

01=125kBI/s
10 =100 kB/s
11 =250 kB/s

1.1.3 YAV module address

The logic address is composed by 2 elements: the module identification and the hardware
address.

The hardware address is selected by switches 3 to 8 of SW1, being 3 the least significant bit
(LSB). The module identification is contained in the module firmware and cannot be changed.
There is a different identification for each YAV module type. Therefore, modules of different
module identification can have the same hardware address.

Since there are 6 bits there are up to 64 possible addresses (from 0 to 63).

LSB
Board Address

1.2 YAV modules standard addressing & Virginia Panel Receivers

Although the user can set any address for his modules, 6TL defines standard addressing for the
modules that are installed by default in 6TL testing platforms.

The motivation is to ease compatibility between platforms and systems and 6TL strongly
recommends following this standard in order to facilitate platforms setup and maintenance.

The following table shows the standard addressing for the YAV modules and 6TL products
installed in the different slots of the Virginia Panel receivers:
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SW1 Address 5 = = = = =

(Binary code) Phi6 -og)—; 8 = o = N = é £ 0 = S
é % Address % 8 8 8 8 8
00 0001 1 A1 1 A1 A1 1 1 UP
00 0010 2 A2 2 A2 A2 2 2 UP
00 0011 3 B1 3 A3 A3 3 3 UP
00 0100 4 B2 4 A4 A4 4 4 UP
00 0101 5 C1 5 B1 B1 5 5UP
000110 6 C2 6 B2 B2 6 6 UP
00 0111 7 7 B3 B3 7 7 UP
00 1000 8 8 B4 B4 8 8 UP
00 1001 9 9 C1 C1 9 9 UP
00 1010 10 10 C2 C2 10 10 UP
00 1011 1 C3 C3 11 11 UP
00 1100 12 C4 C4 12 12 UP
00 1101 13 A5 13 13 UP
001110 14 A6 14 14 UP
00 1111 15 B5 15 15 UP
01 0000 16 B6 16 16 UP
01 0001 17 C5 17 17 UP
01 0010 18 C6 18 18 UP
01 0011 19 19 19 UP
01 0100 20 20 20 UP
01 0101 21 21 21 UP
01 0110 22 22 22 UP
01 0111 23 23 23 UP
01 1000 24 24 24 UP
01 1001 25 25 25 UP
01 1010 26 1 DOWN
01 1011 27 2 DOWN
01 1100 28 3 DOWN
01 1101 29 4 DOWN
01 1110 30 5 DOWN
01 1111 31 6 DOWN
10 0000 32 7 DOWN
10 0001 33 8 DOWN
10 0010 34 9 DOWN
10 0011 35 10 DOWN
10 0100 36 11 DOWN
10 0101 37 12 DOWN
10 0110 38 13 DOWN
10 0111 39 14 DOWN
10 1000 40 15 DOWN
10 1001 41 16 DOWN
10 1010 42 17 DOWN
10 1011 43 18 DOWN
10 1100 44 19 DOWN
10 1101 45 20 DOWN
10 1110 46 21 DOWN
10 1111 47 22 DOWN
11 0000 48 23 DOWN
11 0001 49 24 DOWN
11 0010 50 25 DOWN
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Next table shows the list of YAV modules that are installed in each of the 6TL platforms. Note
that the “Platform” column indicates whether the module is actually installed in the platform or

not:

YAV Module Phi6 SW1 Address| YAV Board Firmware Function Platform Module P/N
Identificator | Address (Bin Code) Name (Board Alias) - 8 o
Ele|R
MSB.....LSB - © ©
YAV90304 0 00 0000 MW0304 YAV-90304 6TL_Platform_Status X X 8TTT2BOX
YAV90304 63 111111 H5400 0100 MMI5400 6TL_MMI X X | H7300 03 XX
YAV90304 62 111110 YAV90304 YAV-90304 6TL Beacon -/X -/IX -/X | H7800 10 XX
YAV90304 61 111101 MW0304 YAV-90304 6TL_Rejection_Channel| -/X | -/X H7300 06 00
YAV90304 60 11 1100 87100600 R300K 6TL_Conveyor_Control X H710061
YAV90304 59 111011 8710061E02 R300K 6TL_Feed_Control -/X H710061
YAV90304 58 111010 8710061E02 R300K 6TL_Outp Control -/X H710061
YAV90304 57 11 1001 YAV90304 YAV-90304 6TL Apil Control -/X | H7800 10 XX
YAV90304 56 YAV90304 YAV-90304 6TL_Power Triphasic
YAV90304 55 YAV90304 YAV-90304 6TL_Power Rack
YAV90304 54 YAV90304 YAV-90304 6TL_Soft_Start
YAV90304 53 YAV90304 YAV-90304 6TL_CAN_Power
YAV90304 52 YAV90304 YAV-90304 6TL_PDU2
YAV90304 51 YAV90304 YAV-90304 6TL_PDU1
YAV90304 50 YAV90304 YAV-90304 6TL _RF_pusher
H710061 0 00 0000 8710061E02 H7100-61 6TL_Conveyor_Belt X H710061
H710061 1 00 0001 8710061E02 H7100-61 6TL_Conveyor Wide X H710061
H710061 2 00 0010 8710061E02 H7100-61 6TL_Feed Belt -/IX H710061
H710061 3 00 0011 8710061E02 H7100-61 6TL_Feed Wide -/X H710061
H710061 4 00 0100 8710061E02 H7100-61 6TL_Outp_Belt -/X H710061
H710061 5 00 0101 8710061E02 H7100-61 6TL_Outp Wide -/X H710061
H710061 6 00 0110 8710061E02 H7100-61(V02.xx) 6TL_Apil Belt -/X H710061
H710061 7 00 0111 8710061E02 H7100-61(V02.xx) 6TL_Apil Wide -/IX H710061
H710061 8 H7100-61 6TL Base Lifter H710061
H710060 0 00 0000 87100600 H7100-60 6TL_Pusher -/X X H710060
H710060 1 00 0001 87100600 H7100-60 6TL Lifter X H710060
H710060 7 00 0111 87100600 H7100-60 6TL_Selector -/X H710060
YAVCANCON 0 00 0000 YAVCANCON YAV-CANCON 6TL_Fixture ID Master| X X X | YAVCANCON
YAVCANCON 1 00 0001 YAVCANCON YAV-CANCON 6TL Fixture ID Slave -/X X | YAVCANCON
MMI 0 00 0000 MMI MMI 6TL_MMI X X H7300 0700
YAVOOPNE* 25 01 1001 YAVO0PNE YAV-90PNE 6TL_Pneumatic X YAVO0PNE
* Installed in

First (YAV Module Identification) and second (Phi6 Address) columns are
address of the module when it is part of a 6TL testing platform.

composing the

There are some modules that do not feature SW1, therefore, user can not change the address.
This modules are YAVCANCON’s and the MMI, P/N H730003xx, and their address is pro-
grammed in the factory with the address shown in the table.

Fourth column (YAV module) refers to 6TL'’s internal code for the PCB HW used by the module.

Fifth column (Firmware name) is referring to 6TL’s internal name given to the firmware running
in the PCB HW of the module.
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Sixth column (Function; Module Alias) refers to the default (and standard 6TL) name given by
Phi6 to each module, depending on his function in the 6TL platform. These alias could be
changed through Phi6 Explorer, edit Tags.

Seventh column (Platform) is informing about what platform uses what modules. A cross [X] is
indicating that the module is always installed as standard delivery. A cross with bar [-/X] is
indicating that that module is a potential option for that platform.

Eighth column (Module P/N) is showing the module commercial P/N of the module (Typically 8
or 9 digit number. If less numbers in the table, complete with 0’s).
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2.Installing the Software

To install the software, complete the following steps:

1. Install NI LabVIEW (only if you will use the Phi6 LabVIEW driver).
2. Install the NI-CAN driver.

3. Install TestStand (only if you will use the Phi6 Operator Interface).

4. Install Phi6 Driver by executing SETUP-PHI6-3.X.exe. Select the appropriate components:

ii= PHI6-DRIVERS Setup: Installation Options Eo|&

. | Check the components you want ta install and uncheck the components
T you don't want toinstall, Click Next to conkinue,

Select components ko install: _ PHI& Files (Required)
LabVIEW Fhis Drivers
D Lab¥IEW FunTime Engine 2010

Space required: 23, 1MB

e o i e ]

PHI6 Files: installs the Phi6 Explorer (always required).

LabVIEW Phi6 Drivers: creates the LabVIEW palette to interface with the YAV boards.
LabVIEW RunTime Engine 2010: only needed if LabVIEW has not been installed previ-
ously (installation of Phi6 Explorer only).

wn =

To continue with install process follow the steps of the displayed windows.

IMPORTANT NOTE: this procedure must be repeated every time a new LabVIEW installation is
performed. The Phi6 driver uses the ‘NI-CAN’ library located in the vi.lib of each LabVIEW
installation. Same wise, it stores the Phi6 driver inside the instr.lib folder of each LabVIEW
installation.
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4. Install Phi6 Operator Interface (Option) by executing SETUP-PHI6-OI-3.X.exe:

ii: PHI6-01 Setup: Installation Dptions

Check the components you wank to install and uncheck the components
wou don't wank toinskall, Click Mext to conkinue,

Select components ko inskall: PHI& CI Files (Required)

Space required: 11, 7MB

o I o

To continue with install process follow the steps of the displayed windows.
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3. Phi6 files organization

3.1 Phi6 Explorer

Phi6-Explorer.exe is installed by default into the following location: C:\Program files\6TL

You can also launch Phi6 Explorer from the Programs Menu or by creating a shortcut in your
desktop.

3.2 Phi6 configuration files

Phi6 configuration files are installed in C:\Documents and Settings\All Users\Documents\6TL
folder. These are the files and their function:

Phi6Config.ini Phi6 configuration file. CAN bus configuration

6TL_PLATFORM.cfg | Configuration of the platform tags

Phi6-Platform.cfg Platform settings. Only for Phi6 Operator Interface

Position.cfg Phi6 Operator Interface GUI configuration

\Products Info about YAV boards installed on the fixture. A subfolder for every
product (fixture).

3.2.1 Phi6Config.ini

Phi6Config.ini is the Phi6 configuration file and it is generated automatically after the install
process. In this file, you can configure the interface for the CAN connection and set the CAN
parameters. You can also select the paths of the platform tags file and the current product tags
file

Mj PhiéConfig: Bloc de notas - I - - | [E] |-

Archive Edicion  Formato  Ver  Ayuda

|[[5ystem] -
Canal = CANO

BaudrAte = 50000

WriteTime = 0

Interface = NICAN

//Interface = UDP

J/IP = 192.168.1.226

[Paths]
Platform = "C:\Documents and Settings“All Users‘Documentos“6TLY\6TL_PLATFORM.CFG"
Product = "C:“Documents and Settings’all Users‘Documentos’6TL Products'Template \TEMPLATE.CFG"

The present information publishing does not represent resignation of intellectual property or patent. The Phi6é Operator Interface is a License
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Field Description Default value

Canal Select the CAN channel if using NICAN interface, | CANO
check in NI MAX.
(Does not apply with UDP interface)

BaudRate Baud Rate. To interface with YAV Boards must | 50000

be set at 50000
WriteTime Delay on CAN transmissions. [For 6TL internal | O
use only]
Interface NICAN: Connection to CAN Bus through a NI- | NICAN

CAN High Speed board (PCI, PXI or USB).

UDP: 6TL CAN Gateway through an Ethernet
connection, usually YAVO0MMU

IP IP of Ethernet CAN gateway device 192.168.1.226

Platform Platform tags file path, includes tags for all the | “...\Documents\6 TL\6TL_PL
platforms devices. Only needed when interfacing | ATFORM.CFG"
with a 6TL platform.

Product Product tags file path. Template product installed | "...\Documents\6 TL\Product
as reference. See section 3.3 s\Template\TEMPLATE.CF
Gll

3.2.2 Platform tags file

A default platform configuration file “6TL_PLATFORM.cfg” is installed. The file contains infor-
mation about the YAV boards installed in a platform. The file is needed only when interfacing
with the YAV boards that control the different components of a 6 TL platform. The file includes all
possible system YAVs; usually the actual system has only a subset of this configuration.

Although they are fixture devices (not platform devices), the file also includes the YAVCANCON
identification modules, since they are a 6TL standard device:

YAVCANCON#00
YAVCANCON#01

6TL_Fixture ID_Master
6TL_Fixture ID_Slave

3.2.3 Phi6-Platform.ini (Phi6é Operator Interface option)

This file is installed with the Phi6 Operator Interface. It configures a set of 6TL platform settings.
For a detailed description see Phi6 Operator Interface chapter on this manual (7.1.2).
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3.2.4 Position.ini (Phi6 Operator Interface option)

This file is installed with the Phi6 Operator Interface. It configures the window position and size
of the different windows displayed in the Operator Interface GUI. It is not recommended to edit
this file.

3.3 Products folder

6TL test standard divides projects by product. Each product is a different fixture. When installing
Phi6 the default product ‘Template’ is created. The product contains a configuration file (Tem-
plate.cfg), which has to be edited to contain all information of the YAV boards installed in the
product fixture (this can be done from Phi6 Explorer, see section 4.2).

The products folder is also located at the C:\Documents and Settings\All Users\Documents\6TL
path.

3.4 LabVIEW Phi6 Driver

The LabVIEW driver is installed in the instr.lib folder of LabVIEW 2010 and all LabVIEW
versions above. It appears as a sub-palette in the Instrument Drivers section of the Instrument
I/O palette.

The present information publishing does not represent resignation of intellectual property or patent. The Phi6é Operator Interface is a License
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For example for a computer with LabVIEW 2010, the driver is installed in the following folder:
C:\Program Files\National Instruments\LabVIEW 2010\instr.lib\Phi6\Common\Instrum

It is recommended to perform a Mass Compile action of the folder to save all Vis in the
LabVIEW version you are using.

3.5 Phi6 Operator Interface

The Operator Interface is contained in the executable Phi6-Platform.exe, which controls and
manages the operations of all 6TL platforms: 6TL-19; 6 TL-22; 6TL-29; 6TL-31; 6TL-32; 6TL-33.
The executable is located in the C:\Program files\GTL folder.
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4. Configuring and Testing in Phi6 Explorer

Phi6 Explorer is the appropriate tool to quickly operate the YAV boards. When launched it will
automatically detect all YAV boards connected in the system:

7. PH16 EXPLORER 3

CLOSE CAN PlatForm 6TL_PLATFORM SORT CARDS

Product TEMPLATE

Alias | Type | Add [Version K3

+ YAVO0832#04 YAVO0832 04 | V03.02 L
6TL_Conveyor_Control | YAVO0304 |60 |
6TL_MMI YAVO0304 63

INFO CARDS RESET CARDS

In the example above 3 YAV boards have been detected. The first is the YAV90832 (Multifunc-
tion) at address 04. The second and the third are YAV90304 that belong to the Platform YAVS
group; therefore, the system has already identified its name and the tags are already config-
ured.
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The product loaded by default is “Template”. This means that all changes we make in the
configuration parameters of the boards will be reflected in the Template.cfg file, located in the
C:\Documents and Settings\All Users\Shared Documents\6 TL\Products\Template folder. Once
different products have been created the user is able to select among the different products.
The path of the current product is stored in the Phi6Config.ini file.

Note the green led indicator at the top right side of the panel. This means that the CAN bus is
working properly.

4.1 Operate the YAV boards

To operate the YAV boards simply click the appropriate line in the panel and the YAV’s specific
screen will pop-up. In the following example, relays K1 and K11 of a YAV904X8 have been
activated:
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4.2 Configure YAV channels

To interface with the channels of the YAVs, each channel needs to have a tag name. From Phi6
Explorer we can easily edit the tag names of each channel. Click the ‘Config Tags’ button at the
top right side. Then an alias name for the board and a tag for each channel can be added. After
making all changes click the Save Tags button to reflect the changes and the product configura-
tion file will be automatically edited.
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There is no need to change the tag names of the Platform YAVs, since they come already
defined in the 6TL_PLATFORM.cfg file. It is recommended to edit the tag names of only the
YAVs specific to the product you are developing.

4.3 Calibrate analog channels

From Phi6 Explorer we can also calibrate the analog channels of the YAV boards. Click the
‘Calibration’ button at the top right side and select ‘Input Calibration’ for Al channels and ‘Output
Calibration’ for AO channels. Follow the steps of the displayed windows to complete the
calibration.

Apply Vref to selected Input, Introduce it
and Press OK

0,03
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5. Using the LabVIEW driver

The Phi6 palette contains the following functions:

Phib |E§]
4 I ':L, Search I @Q, Customize™

CAN CAH CANH
HOL Mol Hou

OFEH cLosg | |DET

AN CAH EDARD

CAH CaH CAH CAH
HOoU HOL HOu HOoU

GET ZET GET SET M
IHFUT QUTFUT]| [QUTELUT]| [QUTFEUT

cAaN CAH CAH CAaH
HOL Mol Hou HOL

ALL GET| |ALL ZET| |ALL GET| |GET M&
INFUT | [OUTFUT| |QUTFUT| |[QUTFUT

TaN CAH TaN TaN
Hau ML Hau Hau
GET ZET GET AHIN
st [arout | | amnout| [EnaELE
TaN CAH TaN
Hau ML Hau
GET EHCODS| |SETACT
ncon | [ENAELE | [EHCoD
TAN
Houl | FHIS FLAT | |F&F
o EXFLOR| | ® FATH
LN FROD | |wRITE

4. Open Phi6: Opens CAN communication to the YAV boards. Needed at the beginning of
an application before any YAV operation is executed (See Phi6 Template).

5. Close Phi6: Closes CAN communication to the YAV boards. Needed at the end of an
application to properly terminate CAN communication (See Phié Template).

6. Detect YAV Boards: sends a request to all YAV boards to identify themselves. Used to
force a detection of all boards connected to the system. The output is the number of
boards detected. Usually used to verify the number of boards in the system.

7. PHI6-6200 P&P Path File Write: used to edit to the platform and product tag files path in
the Phi6Config.ini file. (this VI is located in the C:\Program files\National Instru-
ments\LabVIEW 2010\instr.lib\Phi6\Common\Instrum\Phi6 MI\PHI6-6200.Ib folder).
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8. Phi6 Get Platform & Product: used to load the product and platform tag files indicated
by the Phi6Config.ini file. This operation programmatically changes the product and plat-
form tags available for the YAV operation functions.

9. PHI6-Explorer Starter: used to programmatically start the PHI6-Explorer interface.

10.YAV SET OUTPUT: sets an output channel of a YAV board.
The ‘Label’ input specifies which tag (channel) to set. The labels are stored in the Prod-
uct and Platform configuration files.

The ‘Action’ input specifies what action to set; depending on the YAV board there are dif-
ferent actions available:

o YAV90832, YAV904X8, YAV90132, YAVIA0PIN, YAV90128, YAVO0304:
= ON: sets a digital output channel true.
= OFF: sets a digital output channel false.
= BLINK: blinks the digital output channel at a frequency of 2Hz.

o YAVO90PNE:
= ON: sets a digital or pneumatic output channel true.
= OFF: sets a digital or pneumatic output channel false.

o YAV90CLR:
= GET SAMPLE: asks the board to send a single colour measurement for
each channel.
= GET DATA: asks the board to send continuously colour measurements for
all channels.

The VI has a PASS/FAIL flag output indicating whether the operation has been per-
formed successfully or not.

11. YAV ALL SET OUTPUT: sets multiple output channels of a YAV board.

= The ‘Board’ input specifies the YAV card to use. The name has to be fol-
lowed by the address (Ex: YAV904X8#04).

= The ‘Action’ input specifies what action to set, ON or OFF.

= The ‘Bits’ input specifies which channels to set. Format is hexadecimal,
each digit controls four channels (four bits). There are 8 digits (up to 32
channels).
Example: 00000021hex actuates on the first and sixth relay of the card
YAV90132. If ‘Action’ was set to ON, it will set the relays to True. If ‘Action’
was set to OFF, it will set the relays to False

= The ‘Block’ input is only used for the cards that have more than 32 chan-
nels, like the YAV90128 and the YAVO0HVT. Block 1, Bits 00000001hex
means channel 33.
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12.YAV GET INPUT: gets the status of a digital input channel of a YAV board.
The ‘Label’ input specifies which tag (channel) to set. The labels are stored in the Prod-

uct and Platform configuration files.

The ‘Status’ output is a boolean indicating the status of the digital input channel.

The VI has a PASS/FAIL flag output indicating whether the operation has been per-
formed successfully or not.

13.YAV ALL GET INPUT: gets the status of multiple digital input channels of a YAV board.
= The ‘Board’ input specifies the YAV card to use. The name has to be fol-

lowed by the address (Ex: YAV90832#01).
= The ‘Bits’ input specifies which channels to set. Format is hexadecimal,

each digit controls four channels (four bits). There are 8 digits (up to 32

channels).
Example: 00000021hex gets the status of the first and sixth digital input of

the card YAV90832.
= The ‘Block’ input is only used for the cards that have more than 32 chan-

nels, like the YAV90096.

14.YAV GET OUTPUT: gets the status of a digital output channel of a YAV board.
The ‘Label’ input specifies which tag (channel) to get. The labels are stored in the Prod-

uct and Platform configuration files.

The ‘Status’ output is a boolean indicating the status of the digital output channel.

15.YAV ALL GET OUTPUT: gets the status of multiple digital output channels of a YAV

board.
= The ‘Board’ input specifies the YAV card to use. The name has to be fol-

lowed by the address (Ex: YAV90832#01).

= The ‘Bits’ input specifies which channels to set. Format is hexadecimal,
each digit controls four channels (four bits). There are 8 digits (up to 32
channels).
Example: 00000021hex gets the status of the first and sixth digital input of
the card YAV90832.

= The ‘Block’ input is only used for the cards that have more than 32 chan-

nels, like the YAV90096.

16.YAV SET ANALOG OUTPUT: sets an analog output channel of a YAV board.
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The ‘Label’ input specifies which tag (channel) to set. The labels are stored in the Prod-
uct and Platform configuration files.

The ‘Value’ input is regularly used to specify the output level to set:

o YAVO0PNE: analog output voltage level from 0 to 5V.

o YAV90832: this card has eight analog outputs. The first four (channels 0 to 3) are
used as a regular analog output, where the ‘value’ input set a voltage level from O
to 15V. The last four outputs (channels 4 to 7) are PWM outputs; the ‘value’ input
set the duty cycle, from 0 to 100 (percentage of time the level is high). The PWM
outputs period is 102,4 us (frequency 9,765 kHz) and the voltage level is fixed to
5V.

17.YAV GET ANALOG INPUT: gets the value of an analog input channel of a YAV board.
The ‘Label’ input specifies which tag (channel) to get. The labels are stored in the Prod-
uct and Platform configuration files.

The ‘Volts’ output provides the value of the channel:

o YAV90832: analog input voltage level from 0 to 30V.
o YAV90PNE: readout of the pressure sensor (kPa).

18.YAV GET LIGHT INPUT: gets the RGB and XYZ coordinates of a YAVO0CLR (Colorime-
ter) channel.
The ‘Label’ input specifies which tag (channel) to get. The labels are stored in the Prod-
uct and Platform configuration files.

The output is a vector of six components (R,G,B,X,Y,Z).

19.YAV ENABLE ANALOG INPUTS: used for the YAV cards that have the same pin used
for multiple functionality. The pins of the Analog Inputs 0 to 15 of the YAV90832 are
shared with digital inputs. To use them as Analog Inputs they need to be enabled first
with this function.
= The ‘Board’ input specifies the YAV card to use. The name has to be fol-
lowed by the address (Ex: YAV90832#01).
= The ‘Enables’ input specifies which inputs to enable. Format is hexadeci-
mal, each digit controls four channels (four bits). For example 1100hex en-
ables analog inputs 8 and 12.

The VI has a PASS/FAIL flag output indicating whether the operation has been per-
formed successfully or not.
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20.YAV SET ENCODER ACTION: sets an action to one of the encoders of the YAV90832
card.
The ‘Label’ input specifies which tag (channel) to set. The labels are stored in the Prod-
uct and Platform configuration files.

The ‘Action’ input specifies what action to set. The available actions are:
= ASK: asks an encoder value. Forces an update of the encoder value.
= START: starts the encoder readout.
=  STOP: stops the encoder readout.
= RESET: resets the encoder value.

21.YAV GET ENCODER VALUE: gets the value of one of the encoders of the YAV90832
card.
The ‘Label’ input specifies which tag (channel) to set. The labels are stored in the Prod-
uct and Platform configuration files.

The ‘Encoder’ output is the numeric value of encoder states.

22. YAV ENABLE ENCODERS: used for the YAV cards where the same pin is used for mul-
tiple functionality. The pins of the three encoders of the YAV90832 are shared with ana-
log and digital inputs. To use them as encoders they need to be enabled first with this
function.

= The ‘Board’ input specifies the YAV card to use. The name has to be fol-
lowed by the address (Ex: YAV90832#01).

= The ‘Encoders’ input specifies which encoders to enable. Format is hexa-
decimal, each digit controls four channels (four bits).

The VI has a PASS/FAIL flag output indicating whether the operation has been per-
formed successfully or not.
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5.1 Example of Phi6 operation

With the Phi6 driver installation comes an example application, the Template.vi contained in the
Template product folder. It can serve as a starting point for developing your application.

The following screenshot shows the basic steps to start operating with Phi6:

hﬂ Template.vi Block Diagram I g?
File Edit W¥iew Project Qper?te__lools Window  Help ] TEST
o> |§ﬂ @l@ L'DIIE' Dﬂ_ 13pt Application Fant |vi ;mvl Tu:vi @ HEE
s
=} Pal[i]"Irit": value Change ~p]

Inik
[ 1 m— 1]
=< pualisanh

Bl &R
o ZLM

FEH cLozE

AN | -FROD | AN

|!i| il |l:

1. Run the Open Phi6 VI.

2. Run the Phi6 Get Platform & Product VI. These will load all channels of the system, with its
tag names.

3. Use the different Phi6 functions to interface with the YAV channels.

4. At the end Close Phi6.
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6. TestStand driver (Phi6 Operator Interface only)

With the installation of the Phi6 Operator Interface the necessary tools to interface the YAV
boards from TestStand are also installed.

To use the YAV boards from TestStand load the ‘CANNOU.seq sequence located in the
following folder:

C:\Documents and Settings\All Users\Documents\6 TL\CommonDrivers\Phi6 TestStand

Within the CANNOU.seq there is a sequence for each of the functions available to the YAV
boards.

In the following example the ‘CANNOU YAV Analog Input ‘ sequence is used to read an analog
signal. This sequence is equivalent to the ‘YAV GET ANALOG INPUT.vi’ of the LabVIEW Phi6
drivers seen in section 5:

4V TectStand - Sequence Cior [Tdn] =lekd
B (W s Egeue Debug Codfiges  Jource Contedl LW"- I!"F
L’il-:ﬁﬂﬁllt 1_:_|"'J€'_I_E|dm -I.HM bl m|G=i
_'-'tlmrm = B X | VIDED CPU CIRSA5eq ¥ X
| Sten Tupen & | e OUT Prcmes vk : v b Srperees -
| ] Dieacvphon Semrgs | Seguence Comemert |
. '%‘dhﬂ il Gt (0] 1E UL Progres Sehup IMICLAL L
@ icion Y| = Main 1] DT MecxielOptcrs COMFIGLIF
B Seguerce Cal £ Sl naizh mode |aine Sashorilchal BATCH MODEsFaie Do Mot Recond Requ DUT PreduT
) £ Fpset CambaaGubgrohats Lok CombusSubgmeshucht she PRE OUT TEST
i £t Ased Priets oul TEST MalE EL
= Feleck SUDPRODLCT Gl Frebeccion Fubgnodiucta in Pl UT . [ Hat Plecond Mleaull, Disable Tracirg PO T LT TEST
S Hemage Popup s Flaset ALL el || ouT PostiuT LOHOF sk
5] ol Cuwcutatle Fipset TEy RN Call CAMMOL o SLL Card Quputs o [ig Mot Fleoond Rhegull, Shep Fabure Dpti DUT Procsss Deang LIDERA R
B Procesy Losder Flrnsel YAVET 0806 Coll CARKOL Y84 821 Cord Cludguie s [y Mok Flocond Pl Shegs Fakae Ogh PROOUCTO Ptk Fircen
ﬁ FIP Fiex Flmsd Vi 2al7 Col CANKOL YA BLL Cond utinste s [T kot Riscond R, Siep Fiske Oph DUT HepoetFielat Hepon
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+E 5 a1 Pleset VAl A0PH BT (ol DANKOU R ALL Cord Dutpute | (Do Mot Rleooed Reault. Shep Fslre Dok |" RALLE I oL ,
3 e ot i == Conig Power Supply e -
+ L Dalabase fj wm Flasst WM edbestons i =48
+ 123 MLC ‘.. PSS FF ol CAMMOL 004 Outgus i CAMNDL Do bt Rlecoect Rl Dieable Tiacrg || Bame vl |
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Samewise, any of the other Phi6 functions can be selected:
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7.Phi6 Operator Interface

The Operator Interface is contained in the executable Phi6-Platform.exe, which controls and
manages the operations of all 6TL platforms.

7.1 Set-up and configuration

7.1.1 TestStand configuration
Follow these steps to configure TestStand to be ready to work with the Phi6 Operator Interface:

7.1.1.1 Add StationGlobals variables

1. Off-line Test Platforms (6TL-19, 22, 29): Platform (boolean), ReportsPath (string),
CancelTest (boolean):

2. Online Test Platforms (6TL-31, 32): Platform (boolean), ReportsPath (string), CancelTest
(boolean), SISCOM (string), OptionsFile (string), Diversity (string), SN (string):
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7.1.1.2 Add search directories

Add the following search directories (Configure -> Search Directories):
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1. C:\Documents and Settings\All Users\Documents\6 TL\CommonDrivers\OIUtil
2. C:\Documents and Settings\All Users\Documents\6 TL\CommonDrivers\Phi6 TestStand

7.1.1.3 User configuration

In the User Manager palette create a user with the same name as the Windows user:
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In the Station Options menu, User Manager tab, select the option “Automatically Login Windows
System User”:
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| Execuion | TimeLimis || File I Freferences | Model |

Lzer Manager | Localization |  Remote Execution | Source Contral |

zer Manager File:

Current Uszer Manager File:

iC:\Documents and Settings'all UsershDatos de programatMational Instruments's |

Configure:
[Changes do not take effect until next session, |

Uze Default

[

Check User Privileges

iequire Llser Login

Autarnatically Login Windows Spstern User

L ] 4 ] [ Cancel

7.1.1.4 Select Batch model

In the Station Options menu, Model tab, select the default TestStand Batch model:
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Station Options rg

|_L_|_sequnager. __“_“ Locl:_aizlation __H_ Remote Eﬁcgtion | Source Control |

| Ewecution || Timelimits | File | Preferences i Model

Use Station Model
Allows Other Models

Station Model:
TE: 4 207 0% Components!

atchtdodel se

|C:\.-’-‘«rchivos de programaiMational [nstrumentshTestStand 200 D\Components\|

ok Cancel

7.1.1.5 Configure LabVIEW Adapter

In the Adapters menu, select the LabVIEW Adapter Configuration and choose LabVIEW Run-
Time Engine, 2010 SP1 option:
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LabVIEW Adapter Configuration

Select or Tepe Which LabVIEW Server to Llze
(&L abViEW Bun-Time Engine

Wersion: | 10071 [2010 5P1) w I

Execute 'Same az caller' Wls Using Multiple Threads

[Changes do not take effect untl next seszian. |

MHumber of Threads: iDefauIt (4] v_

[ Additional Threads [nherit Calling Thread's CPU Affinity

() Development System [Sctive Yersion: 11.0 [2011)(32-bit])
() Other Executable

Options
Fezerve Loaded Wz for Execution
Code Template Policy
(%) Allowe Only Mewe Templates
() Allowe Only Legacy Templates
() &llow New and Legacy Templates

[ Legacy Wl Settings... ]

LabWIEYw Project Settings

Auto Deploy Shared Yanables on First Load of any 'l in a Project
Auto Undeploy Shared Wariables on Last Unload of all %z in a Project

5 ()
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7.1.2 Platform configuration

The Phi6-Platform.ini file is installed with the Phi6 Operator Interface. It configures some
important 6 TL platform settings.

Example of configuration for a 6TL-32 platform:

' Phi6-Platform.ini - Bloc de notas E|E|E|

&rchivo  Edicion  Formato  Yer  Ayuda

l|[Hardware]

S HW=NONE

A Hw= R Do

S/ Hw=SNAPT
H=DATAMATRI X

S HW=KEYBARCODE

e Last serial number read.

SHin="sN1032605"

i OO R O serial number for the following SMEMA machine.
SHout=""

—————————————— operator Interface wI.

[Platform]
e Tt path is the path of the platform control wI, which handles the operation of the platform.

i Ex: @TL29-0 Product Control.wi (w/o pusher), &TL29-1 Product Control.vwi (with pusher)
Path="_.%6TL3Z2PTatform»6TL3Z2 Platform Control.wi"

jom—m Light beacon present in the system.
—————————————— System MMI reference is H73000700, with the safety curtain.

pESSA Tag Tinked to the optical sensor that detects ouTl in the TEST position.

s This does not apply for 6TL-32, since it uses DUTL_DETECT connected to VAWSOPHE.
DUT1="DUT2_LOADED"

Fomm If pemo = 1 the platform makes an endless loop with a ouT

e hhimm Init time for the Morning shift (default 6:000
Imorning= "&:00"

T hhimm Init time for the Evening shift (default 14:00)
Evening= "14:00"

P hhimm Indit time for the Wight shift (default 22:00]
Night=  "22:00"

[Hardware]: Specifies which hardware is used to read the serial number. Currently 4 options are
supported:

1. NONE: no hardware is installed to read the serial number. The application will use the
current string of the [SN] > SNin field.

2. RANDOM: no hardware is installed to read the serial number. The application will gener-
ate a random number and store it in the [SN] = SNin field and use it afterwards as the
DUT’s serial number.
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3. SNAPI: system uses a Symbol Motorola datamatrix scanner. The application will run a
process in the background which reads the serial number and stores it in the [SN] >
SNin field. The drivers for this reader are installed in the CommonDrivers\SNAPI folder.

4. DATAMATRIX: an indeterminate datamatrix reader is installed. The end user will add the
appropriate code in the TestStand sequence to read from the datamatrix.

5. KEYBARCODE: system uses a barcode reader or the keyboard to enter the serial num-
ber. The application will run a process in the background which reads the serial number
and stores it in the [SN] = SNin field.

[SN]:
1. SNin: used to store the serial number read for the NONE, RANDOM, SNAPI,
KEYBARCODE cases.
2. SNout: used in 2 unit 6TL-32 systems. Since the serial number reader is in the first unit
the second one gets this information through this field.

[Ol]: path to the Operator Interface VI inside the Phi6-Platform executable. Currently only Phi6
Ol.vi is supported.

[Platform].
3. Path: path of the platform control VI inside the executable, which handles the operation
of the platform. Examples:
e 6TL32: ".\6TL32Platform\6TL32 Platform Control.vi"

e 6TL29: "..\6TL29-0Platform\6TL29-0 Platform Control.vi” & without pusher.
" .\6TL29-1Platform\6TL29-1 Product Control.vi” = with pusher.

e 6TL22: ".\6TL22-0Platform\6TL22-0 Platform Control.vi” © no VPC Receiver, no Servo-Pusher.
" .\6TL22-1Platform\6TL22-1 Platform Control.vi” = with VPC Receiver, no Servo-Pusher.

" .\6TL22-2Platform\6TL22-2 Platform Control.vi” = with VPC Receiver and Servo-Pusher.
e 6TL19: ".\6TL22-0Platform\6TL22-0 Platform Control.vi’.

4. Beacon: specifies if a 6TL light beacon is installed in the system.

5. MMI_Control: specifies which version of the MMI is present in the system. For
H73000700 the value should be set to 1. For H73000300 the value should be set to 0.
This parameter only affects the display of the MMI, it does not affect the functionality of
the MMI.

6. DUT in test position sensor: this is used only in 6TL-29 systems. It refers to the tag of the
optical sensor that indicates that a DUT is in the position to be tested. If the field is left
blanked no sensor is being used to signal DUT presence. Otherwise, the program will
use the digital signal of the sensor as a START signal to run the test sequence.

7. Demo: for in-line test platforms only. If demo = 1 the platform makes an endless loop with
the DUT, executing the complete test cycle continuously until the CANCEL button is
pressed.

[Shift]: defines the 3 production shifts starting time.
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7.1.3 Product configuration

Configure the ProductName.ini file located inside the product folder.

Name: name of the product (fixture). It MUST match the product folder name and the product
configuration file (.cfg).

Description: what is written here will appear in the Description field of the fixture detection page
of the Operator Interface.

TestSequence: exact path to the TestStand test sequence that the Operator Interface must
load.

TS_Version: TestStand version being used. TS 2010 corresponds to version 4.5. Currently only
version 4.5 is supported.

Station_Model: Path to the TestStand model being used. This is located inside the TestStand
folder version specified by ‘TS_Version’. Currently only Batch Model is supported.

Sockets: Number of DUTs to be tested in parallel. The only allowed values are 1 and 2, since
the Operator Interface allows a maximum of 2 DUTs in parallel.

ITACode_Master: Main fixture ID, stored in the fixture YAVCANCON.

ITACode_Slave: Servo-Pusher ID, stored in the servo-pusher YAVCANCON. This is only used
for platforms with servo-pusher.

Pusher_Level: specifies the position at which the Servo-Pusher returns after performing a DUT
test. In most applications it returns to the highest (initial) position, which in the standard
6TL_PLATFORM.cfg file is defined as RETURN; in some applications it must return to some
intermediate position in order to shorten the cycle time.

Reader: this variable applies only for systems with 2 SNAPI Datamatrix readers. In those
systems typically there is one reader on top and one at the bottom of the platform. To use the
bottom reader set this value to 0; to use the top reader set this value to 1.

The example product ‘Product1’ shows an example of correct configuration:
[PRODUCT]

Name=Product1

Description="Product1"

TestSequence="C:\Documents and Settings\All Uers\Documents\6 TL\Products\Product1\Sequences\Product1.seq"
TS Version=4.5

Station_Model="Components\Models\TestStandModels\BatchModel.seq"

Sockets=1

ITACode_Master= 0000100101

ITACode_Slave= 0000100110

Pusher_Level=RETURN

Reader=0
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7.2 Graphical User Interface

After running the executable the Phi6 Platform engine will start up. It will open the Operator

Interface and the platform control program specified in the Phi6-Platform.ini file. Afterwards this
engine runs in the background:

B/ Phi6 Platform [Phi6 Platform.vi] Front Panelon Phi6-Pla... [= |[B1][X]

| File i oje te ools Window Help R

r{)l{ﬁ_}] @:@ 13pt Application Font ;v‘ ;,;.vi it I S

‘ hié-Platform.lvproj/iy Computer <

The initial screen of the Operator Interface is the fixture detection page:
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0104 0/00/201L

TL32 Pattorm

DigiProces

Twister

TWISTER
1004100301 1004100310

C ErgEn s fistons’ ATemerTy T esGard 201 PCeTponerts Meden
Tetesdioden figt:Abadel seg
Towt Canuerun

PHIE EXPLORER

Press START to INIT Test [Fixture (1517 of 2000)].
Fixture Change is SAFE now

- 9]

The first operation is to set the platform in its init conditions. Depending on the hardware
installed the following actions will be performed:

1. Move the Servo-Pusher to the Return position.

2. Move the Lifter to the Exchange position.

3. Set the Conveyor to its initial conditions.

In the platforms with Virginia Panel Receiver, the program first detects that the MASTER _IN tag
is ‘True’; the tag is connected to the micro-switch of the Receiver, so it is an indication that a
fixture has been inserted.

Next the program reads the reference ID of the fixture by reading the ID_MASTER of the
6TL_Fixture ID_Master board (YAVCANCON). Then it performs a search in all the products
available stored in the 6 TL\Products folder to find a Product.ini file with the reference ID that has
been previously read.
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At this point the program knows which product to test and displays all the Product.ini infor-
mation. Also, if an image named ProductX.jpg is present in the product folder it will also display
the picture of the device under test.

Note also that an image of the clients’ logo can also be included; in the above example the

client is DigiProces. That image file has a fixed non-editable name ‘Manufacturer.jpg’ and is
located in the same folder as the executable (C:\Program files\GTL).

After pressing START button on the MMI the program switches to the TestStand GUI screen.

03:14  OW/0R/2011

PASSID TAILLD o RLRCTION S

65.9 |

429

The sequence execution is displayed as well as metrics of passed, failed and total devices been
tested.

The start of the product TestStand sequence depends on the system platform:
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1. 6TL-19, 6TL-22: a window will show up asking the operator to press the START button of
the MMI. When the test sequence is finished the window will appear again to proceed
with the test of the following DUT:

2. 6TL-29 without Servo-Pusher: if DUT in test position sensor is present it will first make
sure no DUT is present. Then it checks that a device has been inserted into the test posi-
tion (CURTAIN tag is on, meaning light barrier is free, and DUT in test position tag is on).
Finally, it makes sure the tag DUT1_LOADED is on, which assures there is good contact
between the DUT and the test needles. When the test finishes it waits until the device
has been removed from the test position (CURTAIN tag is off, meaning light barrier is not
free, and DUT in test position tag is off).

3. 6TL-29 with Servo-Pusher: if DUT in test position sensor is present it will first make sure
no DUT is present. Then it waits until the external bi-manual start push-buttons have
been pressed and checks that a device has been inserted into the test position (CUR-
TAIN tag is on, meaning light barrier is free, and DUT in test position tag is on). After-
wards, it moves the servo-pusher to the test (lower) level. Finally, it makes sure the tag
DUT1_LOADED is on, which assures there is good contact between the DUT and the
test needles. When the test finishes it checks that the light barrier is free and moves the
servo-pusher to the Return position. Finally it waits until the device has been removed
from the test position (CURTAIN tag is off, meaning light barrier is not free, and DUT in
test position tag is off).

4. 6TL-32: once a board has been detected at the entrance of the conveyor the program will
handle all necessary operations to place the board in the test position and start the prod-
uct TestStand sequence.
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7.3 Product TestStand sequence specification

In order to be able to communicate with the Operator Interface the sequence must include some
6TL defined steps. These steps contain shared variables that are used for this communication.

1. Use the ‘Phi6-Ol PreBatch.vi’ in the PreBatch sequence. The VI is located in the
C:\Documents and Settings\All Users\Documents\6 TL\CommonDrivers\OIUtil folder.

T Produxt Lseq ¥ x
S Poch - ET—
Sep Derergmon Setrgn Seqgmrce + Comewert
* Setup FTLIR Pl Pou seh Dwdays & pace. ok
- Man 1) S1L32 Plattorm FreBatch Duplayr o dafop be
- SworCictak Pt BarctPopot Germiset the conk
B 1L Pt Prebgrch Col 1030 Fatioms Pll sich i Cunent Fibee Marfozmrce
v L S PosEarch Ducgbayt & pats tud
D Cond Fettwcn Gl Prnlltcts i B wcdioce sng | s ks & Chans
Tind ] PreceriOosve Test UUT: ot S
o Fae Locaks bndes = 01 Localks bndex ¢ Paesmmient Precendene Tert UUTs ot S
SV S Nunten P wotans ModelD Ma Taitiochatd oceh Hegortlohrrs Gefacarlphnt «
Tind
< Tivengr 4
= Choanup Vi Al
Haew Vém
- £l Locels [ProBateh')
T3 Inoe 0
« [T b}
{Ti) s Q
« () Dackies -
Righe et 33 rwwt L ocal
- ) Paameters (Prollateh’)
() Cortrun! esing Tre
» 55 ModeDots
R hch 1 et Faramais
1 Fielitabiady [Trodect] coq’)
Ry shold 1 want Fi Glbdod
< » -

2. Use the ‘Phi6-Ol PostBatch.vi’ in the PostBatch sequence. The VI is located in the
C:\Documents and Settings\All Users\Documents\6 TL\CommonDrivers\OIUtil folder.

|1 Product Laeq X
Seammces .
Sheg Dwscageon Lerrg | Seqawxe ~ [
= Setup 1 CIL2 Matoam Pootl sk Dol a paen il
= Man ) STLI0 Pl Pl ch Deglagt » dalog b
Jwe Teirtarv A 4] £ gchRepot Germestes the cort
MY S noricta Faties Marfoquores
I T N T L T R, Deglapt 3 o tad
v Ehe Fredoch Dglaps a dhalog b
B Omrs Perlen Cal Pl dch i BokchMented ree Foces:Omano Tout LUTs ond S
v ind ProcenSene Test UUTe and S
et G FieporOphorn GeFlepalphern ¢
& Do |00
€
Vg -9
Fame Vom
“,'loull Poatllatcd)
ROV ook 1 rwas [ ocad
|~ [ Parameters [PosBach’)
« [ Modelua

gy clek & ront Faaseis
[ ¥ Salidabials (Praduct] seq’l
CRQN et 10 roat Fis Goosd
« @ Stemelhobaly
o« [ IsContent
|+ &} RunState
[+ B Step [STLIZ Prations Postlisic:

3. Use the ‘Phi6-Ol After Cleanup.vi’ in the Process Cleanup sequence. The VI is located in
the C:\Documents and Settings\All Users\Documents\6 TL\CommonDrivers\OIUtil folder.
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As a starting point to develop the application it is recommended to use the Product1.seq located
in the Product1 folder, which serves as an example application.

8. Packaging

El producto, protegido en bolsa antiestatica
P/N C5006105, se suministra en caja de
embalaje P/N 695023 (250x300x80 mm), con
la etiqueta colocada en la posicion de la
fotografia. La documentacion técnica en

formato A4 se situa en la parte inferior de la
caja.

La caja de carton se cerrara y sellara con
cinta adhesiva transparente solo por la parte
inferior.

The product, protected with an antistatic bag
P/N C5006105 will be supplied into packaging
box P/N 695023 (250x300x80 mm), with label
placed on the position shown in the photo.
The technical documentation in A3 format will
be placed on the bottom part of the box.

The cardboard box will be closed and sealed
with transparent self-adhesive tape only in the
bottom part.
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