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3 Safety Information

This unit is designed for compliance with harmodieéectrical safety standard EN61010-
1:2000. It must be used in accordance with itgifipations and operating instructions.
Operators of the unit are expected to be qualedonnel who are aware of electrical safety
issues. The customer’s Responsible Body, as dkfinthe standard, must ensure that operators
are provided with the appropriate equipment anditrg.

The unit is designed to make measuremenkdaasurement Category las defined in the
standard.

The unit must not be operated unless correctlynalsksal in its case. Only Service Personnel, as
defined in EN61010-1, should attempt to work ondisassembled unit, and then only under
specific instruction from Pyramid Technical Conaults, Inc..

The unit is designed to operate from +24VDC powth a typical maximum current
requirement of 200 mA. An auxiliary power outpsiprovided from whichupto 1.1 A @ 24
VDC can be drawn. A suitably rated power supplhdaie is available as an option.

A safety ground must be securely connected to ribvengl lug on the case.
Some of the following symbols may be displayedl@munit, and have the indicated meanings.
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Direct current

Earth (ground) terminal

Protective conductor terminal

Frame or chassis terminal

Equipotentiality

Supply ON

Supply OFF

CAUTION — RISK OF ELECTRIC SHOCK

CAUTION — RISK OF DANGER — REFER TO MANUAL

BPO—<4¢++® 1|
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4 Models

A560 Real-time controller with ten fiber optic lopprts

A560 User Manual
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5 Scope of Supply

A560 model as specified in your order.

PSU24-40-1R 24 VDC power supply.

CAB-RJ45-3-RJ45, Cable, Ethernet CATS5, 3.
CAB-ST-HCS-10-ST (qty 2), Cable, fiber-optic, STrtenated, 10’

USB memory stick containing:
A560 User manual
PTC DiagnosticG2 software installation files
Test data

Optional items as specified in your order.
OEM customers may not receive all the items meption
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6 Optional Items

6.1 Power supplies

PSU24-40-1R +24 VDC 40W PSU (universal voltagaitnplug receptacle for standard IEC
C14 three-pin socket) with output lead terminate@-pin Redel locking connector.

PD-8 Eight output +24 VDC power supply unit, 18tk mounting’

6.2 Data cables

CAB-ST-HCS-10-ST Fiber-optic cable pair 200 um Hi@®@r ST terminated with color-coded
sleeves, 10'. Other lengths available to ordetoup000’.

6.3 Power cables

CAB-LR-3-REDEL Cable, 2.1mm threaded jack termmaibne end, two-pin Redel other end,
3’, for power connection to PD-8 supply.
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7 Intended Use and Key Features

7.1 Intended Use

The A560 is intended to provide convenient, highfgrenance connection of Pyramid devices
via fiber optic loops and real-time processinghaf tlata. Connection to a host computer system
is via a standard Ethernet interface. A set arlotk relays allow the A560 to gate external
processes based on the incoming data and theo$tag¢alth of the A560 itself. The A560 is thus
able to form part of a safety-critical control ®stsuch as control of an accelerator used for
medical purposes.

Fiber-optic communications provide perfect electagmet noise immunity and the ability to link
devices at different electrical potentials. Ugdorteen devices can be connected on each of the
ten loop ports, although smaller numbers are recend®d if communication speed is critical.

The A560 has design features which make it toleséptectrically noisy environments, but the
place of use is otherwise assumed to be cleantaitbsed, for example a laboratory or light
industrial environment. The unit may be used alon@etworked with other devices and
integrated into a larger system. Users are asstneel experienced in the general use of local
area networks, and to be aware of the dangersanadrise in high-voltage circuits.

7.2 Key Features
Compact 1U design.

LCD status display with joystick navigation.

Standard Ethernet port supporting TCP/IP and UDP.

Ten fiber-optic loops each supporting up to foumtdevices.
Process control relays.

Keyswitch for selection of normal and diagnostiei@iing modes.

On-board processors and buffer memory that extemdliata collection capability of connected
devices.

Processor watchdog protection.
Various host software options and scripting langsdgr system automation.
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8 Specification

Processors Ethernet processor NIOS li/f, 110 MHz
Fiber-optic loop processor NIOS II/f 100 MHz
Memory 32 MB of 32b x 110 MHz RAM for Ethernet pessor

16 MB flash memory for Ethernet processor
1 MB 32b x 50 MHz RAM shared memory

Operating system

HCLinux 2.6 with high speed FRifruction block in Etherne
processor.

Embedded C (deterministic) with high speed FPUurasion
block in fiber

optic loop processor.

Ethernet

Fully transformer isolated.
Auto negotiation 1000/100/10 Mbps, MDIX capability.
TCP/IP and UDP.
Static or DHCP IP4 address assignment.

Fiber-optic ports

Ten loop ports, each a transmitteceiver pair, rear panel.
Up to fifteen devices per port.

Power input

+24V (+/- 2V) DC, 800 mA max, 500 mypical. Fused with
1.1A PTC fuse.

Controls

LCD navigation joystick.
Operating mode keyswitch.
Rear panel processor reset button.

Indicators

Front panel 40 char x 2 line backlit.C
Front panel red LED keyswitch setting.
Eight green status LCDs read panel.

Case

1U stainless steel case, with Al alloy frartel.

Protection rating

The case is designed to rafI(protected against solid
objects greater than 1mm in size, protected agaprslying
water).

Weight

2.0 kg (4.4 1)

A560 User Manual
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Dimensions

(see figures 1 and 2).

Operating environment

0 to 35 C (15 to 25 C recemued)
< 70% humidity, non-condensing
vibration < 0.2g all axes (1 to 100Hz)

Shipping and storage
environment

-10 to 50C
< 80% humidity, non-condensing
vibration < 2 g all axes, 1 to 100 Hz

A560 User Manual
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KEY-SWITCH STATE LED

LCD DISPLAY JOYSTICK KEY-SWITCH
HEEE N \@ / O
43.7
() \ ©
e ® o
482.6
(19
FRONT VIEW
+24VDC
GATE CONNECTORS POWER IN (LEMO-REDEL PXG)
ETHERNET STATUS LEDs (BNC) M4 GROUND LUG
O e eeeee@ooooe@@o({ @oo@oooeoooooooooooooo(%b
0000000000 @ . ) @? O@
s 0000000000 \ el
RELAY OUT \
INTERLOCK FIBER-OPTIC TX RESET
ENABLE/ENABLED BAC K \/‘ EW FIBER-OPTIC RX

(ROTATED)

Figure 1. A560 front and rear panels.
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TOF VIEW

Figure 2. A560 case plan and side views. Dimerssiom.
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9 Installation

9.1 Mounting

The A560 is intended for 19’ rack mount installatior it may be simply placed on a level
surface. The mounting position should allow sigint access to rear panel connectors and allow
necessary cable bend radii. 60 mm minimum clearrecommended at the ends of the
device.

The rear panel fan exit should not be obstructa@e convection should be allowed around the
back and sides of the case.

9.2 Grounding and power supply

A secure connection should be made using a ringilam the M3 ground lug to local chassis
potential. +24 VDC power should be provided frosuéably-rated power supply with the
following minimum performance:

Output voltage +24 +/- 0.5 VDC

Output current 1000 mA minimum, 3000 mA maximum|
Ripple and noise <100 mV pk-pk, 1 Hz to 1 MHz

Line regulation <240 mV

The A560 includes an internal automatically reisgtPTC fuse rated at 1100 mA for its own
circuitry. A 200 mA fused 24 V output is availalde the rear panel interlock connectors for use
in 24 V logic arrangements.
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ONO©)
_|
I+

X
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Figure 3. 24 volt input circuit.
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% &

The external supply should in no circumstancesabedrhigher than the connector limit of 5 A.
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9.3 Loop configurations

The simplest use of the A560 is to provide a medm®nnecting Pyramid devices to an Ethernet
port. The schematic example below shows an AS&ffacing some Pyramid devices, which in
its turn could be controlling power supplies, metor actuators, or reading current, magnetic
field and so on.

The A560 has ten loop ports, each capable of camgeap to fifteen devices. The slave devices
are locally powered. Each device can have a langeber of /0O points; a large scale system can
be built up even with a single A560. The schematiample in figure 4 shows four looped
remote devices on the first fiber optic loop partldhree on the second loop port. The A560 is
connected via a switch on a local area networkhost computer. The fibers can be very long,
up to several hundred meters if good quality silibar is used. The data is completely immune
to electrical interference, and the fibers canitugh voltage gaps without problem, so you can
control clusters of equipment in high voltage terats.

Slave Slave Slave Slave
device device device device
Slave = —
device =
Slave |gf=—
device [[I—=—— : )
Fiber-optic
communication loops
Slave |if=— A560
device IfF—=————
LTl
LT
+24V in —Jiill

1

Figure 4. Connecting multiple devices on fiberiofiops.

A560 User Manual
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9.4 Connecting fiber optics

Each fiber optic port comprises a transmitter catore(tx: light grey) and a receiver connector
(rx: dark gray). The loop is a chain of tx to Lnhoections. The A560 sends out a message
which passes through each device on the loop, drgudf and picking up data. The loop must
be complete and connected in the right sequende () for the communications channel to
work correctly.

The connector is ST bayonet type. It is importhat you make the connections correctly to
ensure good light coupling, and to avoid damagnmegdonnector. Most ST plugs have a key (or
lug) on the central body. This must align with Keyway on the bottom of the socket on the
A560 (see second picture in figure 5) before thug @lan be pushed home with minimum effort.
The outer shell of the plug can then be rotatedengushing against the spring pressure to
engage the bayonet.

Figure 5. Mating fiber optic connections.
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100verview of the A560

The A560 uses the Pyramid A60 processor card, whichmmon to all Pyramid “G2” devices.
The A60 is based around a powerful field-programimghate array (FPGA) chip, and includes
two embedded processor cores. One core handlésofhneommunications, the other manages
the Ethernet communications. The A60 has buffenorg that can be used to enhance the
performance of devices connected on the fiber loops

b A IR AL ALk

+24V

EEEER
CLLI] banks

Y

i Ethernet

+5V, +3.3V, +2.5V, +1.2V

1

_i_ Mode

! s
1
1

\ ,‘$‘\ \ . -\
. ! 1 ! keyswitch & ! 24V logic L
U N . LED ___." output

Relay Enable Enabled Interlock

+24VDC in

Figure 6. A560 circuit architecture.
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The main board mounts the A60 card and carriefilike optic transmitters and receivers for the
first five loops, the power conditioning componerststus LEDsS, reset switch and jumper banks
for build-time option selection. Redundant CPLRsdtle watchdog functions and interlock
functions including sensing the state of the diagicanode keyswitch.

Fiber optic transmitters and receivers for loopge &0 are mounted on a mezzanine PCB.

The front panel keyswitch is read by the CPLD.plisnary purpose is to allow the device to
operate in a service or diagnostic mode where smnoes are ignored. A typical use is to allow
maps (sequences of output states on connectededeand the resulting input states) to run
without tolerance checks being applied to the isput

The gate input accepts a TTL level signal thatlmansed to synchronize actions performed by
the A560 to external events. The gate out conneeichoes the gate inputs with very low
latency, allowing multiple devices to be connedted daisy chain configuration.

DC-DC converters create the voltage rails for titernal circuits from the incoming 24 V
supply. A fused 24V is available on the interl@ckinectors for 24 V logic configurations.

10.1 Communication to the host computer

The A560 includes a standard 1000/100/10BaseT B¢hénterface which supports TCP/IP and
UDP protocols. The A560 can serve multiple cliearighe network. You can either use the G2
Diagnostic host software provided, your own cussmftware using the PTC_Controls32 DLL,
or the Pyramid IG2 program which provides data eation to an EPICS layer using a Channel
Access Server. With the data available via EP08,can use one of many EPICS clinet
connections that are available, including oned &rView™, Python, Java, C#, Matlab™ and
Control System Studio.

10.2 Communication to slave devices

The fiber optic interfaces allow devices from thedPnid range to be connected via robust,
noise-immune 10 Mbit/s connections. Up to 14 devican be connected on each loop.
Message packets are sent out by the A560 and egtagain when they have passed around the
loop, loaded with data from the devices. The devican be mixed in any combination. Device
families include:

| devices for very low current measurement

F devices for high-speed low current measurement
C devices for detector pulse counting

H devices for magnetic field measurement

M, B devices for general-purpose interfacing

N devices for actuator control

Visit the Pyramid websitesww.ptcusa.conandwww.ptceurope.corto see the full range.
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Note that devices share the loop bandwidth, scsymuld be aware of the tradeoff between
system complexity and speed, particularly when ecting multichannel devices that generate
data at high rates.

10.3 Embedded software

The A560 runs an embedded version of the Linuxaipeg system on the Ethernet NIOS
processor implemented in the FPGA. Three firmviidee including the operating system make
up a full release. You can update with a singtefiig which integrates all the releases, and thus
ensures that you have compatible versions.

There is a bootloader program which is installethattime of manufacture. This is not altered
when the firmware is updated.
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11 Getting Started using the PTC Diagnostic G2 Host
Program

The PTC DiagnosticG2 is a stand-alone program waliciws you to read, graph and log data
from devices connected to the A560, and set alatiwiisition control parameters. It also
provides access to A560 utilities and the A560 Riea¢ Processing feature. The Diagnostic
uses the same function library that is exposedi$ers who develop their own host applications,
and therefore also serves as a debugging aid.

PTC DiagnosticG2 was introduced to support the #&@e of Pyramid Technical Consultants,
Inc. products, which feature embedded Linux promesand built-in Ethernet interfaces. It is
not compatible with the PSI Diagnostic program Wahsapports previous Pyramid products.
However the PTC Diagnostic G2 program will be egthin the future to add support for all the
previous products.

The PTC DiagnosticG2 includes a device discovesjuie which allows it to build a system
configuration map based on responses from all ardalevices. This is very useful for service
and fault-finding. However if you are using A560s large system with dedicated host
software written for your application, it is liketijat there will be a fixed system configuration.

In other words, the Diagnostic will adapt to chamgeyour setup such as the addition of another
device on a fiber optic loop, but a program thas sefixed configuration will not see the device
until its configuration file is updated.

Your A560 was shipped with a USB memory stick with installation files you need. We
recommend that you copy the files into a directmryour host PC. Check the Pyramid
Technical Consultants, Inc. web sitenatw.ptcusa.confor the latest versions.

11.1 Installation

The program runs under the Microsoft Windows opegasystem. Copy the installer file
PTCDiagnosticSetup-Vx_xx.msi to the hard drivetd host computer, where x_xx is the
version of the Diagnostic. The program will runwmndows XP, Vista, Windows 7 and
Windows 8. The PC must have a standard Ethermet po

A Linux distribution is also available on reque§&ontact Pyramid Technical Consultants to get
the necessary files and installation instructions.

Run the installer and follow the prompts. On Wiwdd/ systems you will be asked to allow the
installer to make changes to the computer aftectiméirmation stage. You will require
administrator access to permit this.
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B ricoiaancsicc2 T lesli=umess| [ 2 rrcpiagnosica? =] [
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Select Installation Folder

Welcome to the PTCDiagnosticG2 Setup
YRAMID

Technic sl ConsLEans, inc

rd
RR AMID

Technical Consukans, inc
The installer will guide you through the steps required to install PTCDiagnosticG2 on your computer. The installer will install PTCDiagnosticG2 to the following folder.

Toinstallin this folder, click "Next". To install o a different folder. enter it below or click "Browse"

Falder:

C:\Program Files\Pyramid Technical Consultants, Inc\PTCDiagnostic Browse:

WARNING: This computer prograrm is protected by copyright law and international treaties Install PTCDiagnosticG2 for yourself, or for anyone who uses this computer:
Unauthorized duplication or distibution of this pragram, orany portion of it. may result in severe civil

N or criminal penalties. and will be prosecuted to the maximum extent possible under the law. _
\ Q@ Everyone
") Justme
N e m
o) i (e
= = = —

53 PTCDiagnosticG2 1

Installing PTCDiagnostic G2

PTCDiagnosticG2 is being installed

Flease wait

Figure 7. PTC DiagnosticG2 installation.

The installer will create a subdirectory in the gteon Files directory containing all the
executables and configuration files, and createtstis on your desktop and in the Start menu.

11.2 Connecting to the A560

The following steps take you through the processoohecting to the device.

1) Itis simplest to start with a direct connentioom your host computer to the A560 using a
CATS5 or CAT6 Ethernet cable as shown in figureT®e network cable can be a patch or a

crossover type — the A560 automatically adjusHfite suit. Later, when you have confirmed
reliable communication, then you can move the A86® a general local area network if

required.
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[ —
|
|
| —_ |

Figure 8. Direct patch cable connection from ho@inputer to A560.

2) The A560 is set with default static IP addrE32.168.100.20 at shipment. Once you have a
connection you can change this setting as requigsd.up your host PC Ethernet port with a
fixed, non-conflicting IP address in the same stibaege, for example 192.168.100.11.

Internet Protocol Version 4 (TCP/IPv4) Properties .__. -@* ﬁ
General
You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.
[ ) Obtain an IP address automatically
q Use the following IP address:
TP address: 192 . 168 . 100 . 11
Subnet mask: 255.255.255. i
Default gateway:
I
Obtain DNS server address automatically
-@-USg the following DNS server addresses
Preferred DNS server: 5 Z = I
Alternate DNS server:
[ |validate settings upon exit T

Figure 9. Configuring the IP address on the hasthputer.

3) Turn on 24 V DC power to the A560, but makeotiter connections. The power LED on the
rear panel should illuminate when the power is igppland the cooling fan will start up. While
the device is booting, the three lower LEDs onrteg panel cycle. When the device is ready,
the “Ethernet” and power LEDs only should be illmatied.

4) Make the Ethernet connection from the host&té¢ A560. You should see activity on the
LEDs that are mounted in the A560 RJ-45 connedBireck that you can ping the device from a
command window prompt.
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@ C\Windows\system32\cmd.exe =] =k ﬁ

Microsoft Windows [Uersion 6.1.7600]
Copyright (c¢) 2009 Microsoft Corporation. All rights reserved.

C:\Users\John>ping 192.168.100.20

Pinging 192.168.100.20 with 32 bytes of data:
192.168.100.20: bytes=32 time<ims
192.168.100.20: bytes=32 time<ims
192.168.100.20: bytes=32 time<ims
192.168.100.20: bytes=32 time<ims

Ping statistics for 192.168.100.20:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Bms, Auerage = Oms

C:\Users\John>_

Figure 10. Ping test of the Ethernet connection.

The Windows firewall may block communication witietA560. It is simplest to start by

turning off the firewall while you are testing. Tmaintain security, you can disable any wireless
adaptor on the PC while you are doing this. Ormeehave established communication, then you
can try restoring the firewall, and set up pernaissifor the PTC Diagnostic to communicate
through the firewall. Contact Pyramid Technicahultants Inc. for latest information about
firewall permissions.

6) Start the PTCDiagnosticG2 software. It wiirstwith the Discover Devices dialog open.
Click on Discover Controllers and the software wélrch all IP addresses within its available
network looking for compatible Pyramid devicesydiu have the simplest possible network, it
should find only the A560 you are working with.
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[l PTC Diagnostic - Discover Devices ﬂil [N PTC Diagnostic - Discover Devices ﬂil
O\ Technical Consultants, Inc. Technical Consultants, Inc.
NN &\ A
PTC Diagnostic v5.12.9
Address | MNarme | Crwinier
mn Looking For Loop Controllers 16% @i Discover Controllers |
I 192,168, 100,20 = AddIp Addressl = Load System File: .. | I 192,168,100,20 o Add IP dddress [ Load System File. .. |
w Connect & Discover Subdevices | Cancel I | _w Connect & Discover Subdevices Cancel |

Figure 11. Discovering the A560 and selectingitdonnection.

In some circumstances the discovered devices nchyd@ Pyramid tools such as the A60
recovery utility. You can ignore these.

When you click on the discovered A560, the Coniaact Discover Subdevices button is

enabled. Click on this to establish the connedtiotine A560. The System area of the display
will show a tree structure with all discovered d&d and connected devices highlighted. If a
connected device is a loop controller like the AG6@n the loops will be listed, and the slave
devices will be shown in their loop order and wtikir loop addresses shown. Note that it is not
necessary to have the devices connected in angyartaddress order on a loop, but that there
should be no duplicate addresses on one loohelexample shown, the A560 has three devices
on its loop ports, one on each of loop one, loop &nwd loop four.
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[N PTC Diagnostic 5

- " ]
Discover JJ Stop System 4 Start Systern - Tile Windaows '+ Initiate Al
ey L

Syskem

=Hi BB 102,168, 100,20 a6 Lesting

E}--Ioop_l
§ e e M40
E}--Ioop_z
ol M10_3
- loop_3
Et loop_4
) |
- loop_5
-~ loop_&
- loop_7
- loop_&
- loop_2
= loop_10

g [

Figure 12. Tree display of discovered and conreedevices.

Clicking on any highlighted entry in the table wolben a window for that device. If you click on
the A560 entry, a window for the A560 itself witben, and you will see messages in the
message area as the A560 adds your PC as a htstrel are fiber optic loops with no devices
connected, then you will see timeout errors inrttessage from the A560’s failure to connect
loop devices in its initial search. This is norpraald you can clear the error by pressing the clear

button €l at the bottom of the display.
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M PTC Diagnostic 5 - [a560_testing (132.168.100.20)]

ﬂ 8 Discover L) ston System O Start System T Windons () 1

Initiate

Real Time Processing
I Enable RT Map Processing
¥ Collect data whils Idle
Upload Configuration.

Arm Map

Initiste Map Row:| 0 Hj

Data | Configuration | Map |

Instant | MapRows | 1R |

Figure 13. Opening the A560 window.

11.3 Screen layout
The A560 user interface screen is divided into hatves plus a top banner area.

The top banner is common to all Pyramid G2 devicegains the following indicators:

Comms bar When moving, this indicates that messages fronAG80 are being
received by the PTCDiagnosticG2 program. The ngesBaquency is
displayed.

Connected LED When lit, this indicates that communications argdvand the system is
not in error.

Busy LED When lit, this indicates the A560 is busy and camaspond to inputs.

Measuring LED This LED has no function for the A560.

Error LED When lit, an error has been latched. The messagevall provide
details.

On the left below the banner there is a graphipldisof the data with controls for how the data
is plotted below it. This area is used if the As@llects data from devices on its fiber optic
loops using the Real Time Processing feature.

Below the graphic is a message window which repadlthe commands issued to the A560 by
the PTC Diagnostic program, and the correspondikg@vledgements. Generally you can
ignore this display, but it will be valuable foraginosis if you have any operating problems.

On the right there is a screen area which changesding to which display option you select.
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Real Time Controls for configuring and executing functionslsas map
Processing processing. An example would be for general puept3 device
connected to the A560, such as an M10, to put getjaence of analog
output voltages while measuring one or two anahpgis.

Interlocks Test utilities and readbacks for the interlock fimrts.

Properties Firmware version display and update controls, &dddress setting.

11.4 Properties

11.4.1 Firmware update

The A560 has three embedded firmware installatissch need to be compatible with each
other. The installations are the Linux operatiygiam, the NIOS processor real time application
and the FPGA programs for primary and secondaryA32Gn order to simplify the task of
updating the firmware and ensuring the versionsalireompatible, Pyramid Technical
Consultants, Inc. releases A560 firmware as aasimgégrated file which is unpacked and
uploaded to the correct memory areas by the saftwar

You should ensure that the A560 and the host coenpuitl not be disturbed for the four minutes
approximately that the update requires. To perfttrenupdate, click the Update All Firmware
button on the Properties screen area. The softwidlreow warn about the update process, and
ask if you want to proceed.

oo =

u Warning. This device firmware update will take approximately 3
minutes. You cannot power down the device during this period.
Would you like to proceed?

[

Figure 14. Firmware update warning.

Navigate to the update file, which is typically abd-5 Mb in size and has filename
A560_Firmware_x.X.x.X.zip where x.X.x.X is the versnumber.
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] Open G2 Firmware File o [
QQ [[1» PTCSoftware » Firmware » A360 » <[4 ][ Seorch 2350 ol

Organize v New folder =~ 0 @

4,667 KB
4635 KB
4643 KB
4,677 KB
4,640 KB
4,640 KB

File npame:  A360_Firmware_0.6.25 17 zip

Figure 15. Selecting the firmware file.

While the update is taking place, you will see artdown of the time remaining, and you can
see detailed activities reported in the messagdamin

Updating Firmware

DO NOT TURN OFF DEVICE POWER
DO NOT CLOSE THE DIAGNOSTIC

Time Remaining: 169 seconds

| 3%

Figure 16. Firmware update status window.

When the update is complete, you should rebootlévece by power cycling it, and check the
Properties screen area to ensure that the newowsrare correctly reported.

If the process does get interrupted, it is possid the AS560 will not be able to do another
update because core programs have become corruptéds case you should contact Pyramid
or your supplier who can organize a recovery.

11.4.2 Changing the IP address

You can alter the A560 fixed IP address to anydvaditting, or set the mode to DHCP if you are
connected via a router that provides a DHCP addiéssation service.
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[N 1P Configuration 2|

Mame: I aS560_testing|

Mode: IStatic vl

IP Address: |192.168.1EID.2D

Mek Mask: |255.255.255.D

Gateway: |192.168.1EID.1

System Log: |192.168.1DD.28

Note: Changing these settings will
cause you to lose communication
with the device.

oK I Cancel |

Figure 17. IP address configuration dialog.

Note that the address change takes effect immégdiateyou will lose communication in the

session you were running. Simply cli @8> on the Diagnostic to rediscover the device. If
you have set the IP address outside the subdohetinstaccessible to your host computer, you
will need to change the IP address of the compmatéhat it is in the same subdomain as the
A560.

11.4.3 Restoring the default IP address

You can force the A560 to restore its default IHrads of 192.168.100.20 by power cycling and
keeping the reset button pressed from the firss2ednds while it boots up.
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12 Using the A560 on a network

12.1 Network configurations

The A560 uses TCP/IP and UDP communication ovexdstal local area network hardware.
Addressing is using the IP4 standard, and it supatic and dynamic (DHCP) address
assignment. The device can be configured via T PiagnosticG2, via the serial interface, or
by your own host software using the appropriategdare calls.

Most control and data acquisition systems are ge&tith fixed addresses assigned by the
network administrator. It is also typical to iselauch networks from the internet to prevent
unauthorized access, and to allow operation witficewalls which can disrupt communications.

In order for the host computer and the A560 to camicate, they must be within the same
subnet. It is typical to limit a local network 266 addresses by setting the IP4 subnet mask to
255.255.255.0. Then the A560 and the host maa the first three bytes of their addresses
common, and must differ in the last byte. For eplemthe host could be 192.168.100.11 and the
A560 192.168.100.20. The last byte must also apflict with any other devices on the same
subnet. We also recommend that you also avoidyu$2.168.100.102 as this address is used
by the A60 Recovery utility. Addresses with lagteb0 and 255 are reserved for special
functions in Ethernet communications.

Note that if you are communicating with the A56@hgsEthernet and you change its IP address,
then your communication channel immediately becoimesid. You need to rediscover the
device if using the PTC DiagnosticG2, or othervaBange your host software setup as
necessary. If you have moved the A560 into a iffesubnet, for example by setting it to a
static address of 192.168.1.20 in the prior exantpkn will also need to the host PC’s IP
address into the same subnet before you can recionne

The simple static IP arrangement allows you to eshasing a direct cable connection as shown
in figure 18, or via a network switch, as showrfigure 19.

Figure 18. Direct Ethernet connection.
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|-

Figure 19. Network connection via switch.

Static addressing will work if the network includesouter, but this arrangement also allows
dynamic address assignment by the router. If pogt software expects devices to be at specific
addresses, this is not appropriate, but it canggfdrl for initial testing and for fluid setups.h&
router will ensure that there are no address asfliThe Discover utility in the PTC
DiagnosticG2 makes the use of DHCP-assigned addrgsactical.

Figure 20. Network including router.

You can define the address of this router, or sother access point on the network, as the
default gateway, if you want the A560 to be acddsdrom another network. This is optional.
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12.2 Firewalls

Windows Firewall will block one or more of the commcation channels required by the A560.
We recommend disabling it. This is not a particuisk if the network is isolated from the
internet, or protected behind a router firewall.

If you must enable Windows Firewall, however, tlyen should set up permissions for the
programs and data channels that are used. If yousang the PTC DiagnosticG2 then inbound
and outbound permission should be set for any potgdor the program, and inbound
permission for RPC TCP messages for local port 111.
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13 Front-panel LCD

13.1 Firmware 0.6.168.45 and earlier
During the power-up process, the A560 LCD backtlighns on and then displays in sequence:

Initializing

Booting...

Loading MAC address

Loading IP configuration

A560_1 started. Acquiring IP address ....
A560 1 started. IP: XXX.XXX.XXX.XXX

In a future firmware release, the string “A560_1ill lwe the name you have given to the A560.
The “Acquiring IP address” message is only showtheéf A560 is configured for DHCP address
assignment. The “IP: xXx.XxXX.XxX.XXx" message myoshown if the A560 is configured to a
static IP address, where XXX.XXX.XXX.XXX Is thad&ss.

When a host system connects to or discovers th@ As6announce message is displayed very
briefly:

Announced Host: XXX.XXX.XXX.yyy
where XXX.XxXX.XXX.yyy is the IP address of the hmmhputer.
When the A560 connects to a network, the displayngbs to
[P XXX XXX XXX XXX

where XxX.XxXX.XxXX.XxX is the IP address of the devi If you are connecting via DHCP, the
address may show as the default 192.168.100.20eb#fe assigned address is displayed. If you
change the IP address, or a new address is asdgriked router then the display will alter to
reflect this after a few seconds.

13.2 Enhanced display

A future firmware release will provide a compreheasliagnostic display. The front panel
joystick will be used to step through the linesta display.
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14 Real Time Processing

The A560 can provide a powerful real-time procegs@rvice for devices connected on its fiber
optic loops. This can be achieved by custom cadlgew to your specification by Pyramid
Technical Consultants, Inc., or by using the AS@&&IRTime Processing function.

Real Time Processing

[¥] Enable RT Map Processing
[T Collect data while Idle

Upload Configuration... |
Upload Map... |

-

Initiate Map |R0w: 0 "

|
|
| Arm Map ‘ | Auto Repeat
|
| Abort Map |

Figure 21. Real time processing controls.

The system is described in detail in the followihgamid Technical Consultants’ documents
which are available on request.

PTC1-9-247 AG60 Real-Time Controller Software anchfjuration Architecture
PTC1-9-679 A60 Real-Time Controller Calculations

The feature allows various parameters to be seewites connected on the fiber-optic loops,
values to be read back and logged to databasegutations to be performed and algorithms to
be executed. We shall use a basic example tdrdkesreal time processing. A sequence of
output voltages are delivered from an M10 genengb@se interface unit, while readback data is
logged simultaneously.

14.1 Setting up real time processing

To set up real time processing, you need to tell®B60 which parameters are to be set, and
which to be read back. The configuration is seinugn xml file. Full details of the xml schema
are given in reference documents. The sequenaetplit values is defined in a map, which is
simply an ASCII csv table of numeric values.

The xml file is shown in two parts below. It stawtith standard header text to set up the xml
schema.

The map section lists the control values that lallread from the map file, in successive
columns. In this case the map will comprise twalag output voltages.

Theloopcontrollers section tells the PTC DiagnosticG2 program whapl controllers are
involved, just an A560 at IP 192.168.1.86 in thiample. The timeslice parameter is the time in
psec for each step in the map. The devices coamégtthe loop controller that will set outputs
and read inputs are listed, just one M10 devich aiidress 1 on loop 5 in this example.
Specific local names are defined for the partictda0 1/O points that will be used.
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=?xml version="1.0" encoding="iso-8859-1"7?>
“<aystem

xnlns="http: f fwww. ptousa. com”

saulns: xsi="http: ffvww. w3. orgf2001 /XM1.5chema-instance"

xsil:schemalocation="http: ffwww.ptousa.com A510.xsd" >

<mapr
<l-- The map contains the DAC points for the profile. --=
<channel name="map dac X" type='"analog" />
<channel name="map dac ¥" type='analog" />

</map

<loopcontrollerss>
<loopeontroller type="RA560" name="A560 1" ip="192.168.1.86" timeout="50" timeslice="100000" >
<loops>
<l-- &1:LOOFS
kkkkhkdkhhhhkhkhhkkkhkkkk kb kbt kk kbt kbt kbbb kb hhkhkhhhhkhkhhkkkkk kS kbt kbbb
<leoop number="5" name="A560 1 loop 5">
<“boards=>
<board type="M10" name="ml0 1" address="1">
<channels=
<channel name="r ml0 1 ainl' wire="analeg in 1" />
<channel name="r ml0 1 ain2" wire="analog_in_2" f=
<channel name="e¢ ml0 1 aoutl" wire="analog out 1" /»
<channel name="c _ml0 1 aout2" wire="analog_out_2" i
<channel name="ec ml0 1 doutl" wire="digital out 1" />
</channels>
</board>
</boards>
</ loop=

</loops>
</loopcontroller>
</locpcontrollers>

Figure 22. xml file example for real-time procesgs(first section).

The next section is theneslicedatabase definition which lists the values that will appe&ar
the PTC DiagnosticG2 screen, the two M10 analogwatand two analog inputs in this
example. Thelatabase section is the values that will be put into locemory and can be
saved to a csv file by the PTC DiagnosticG2.

The processes section controls how the map wiiXeeuted. In this example each line of the
map will set the two analog outputs to the map ealu
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<timeslicedatabase>
<channel name="c ml0 1 aoutl" f=
<channel nawme="r ml0 1 ainl" /*
<channel name="c_m10_1_aout2" f=
<channel nawme="r ml0 1 ain2' />
</timeslicedatabasex

<database>
<channel name="e_ml0 1 aoutl" S
<channel name="r ml0 1 ainl" />
<channel name="e_ml0 1 aout2" S
<channel name="r ml0 1 ain2' />
</databaszer

<processes>

<l-- Use a process rather than directly setting ¢ ml0_1 aoutl from the map so that
the manual DAC setting is not blocked out when not running the Profile. -->

<process name="profile">
<l-- Automatically transition straight to done so that each DAC wvalue is set for one
time-slice. -—-=

<state name="initializing">
<test success="done' >
<argument>0</arguments>
<targetr0</targets
</testr
=/ statex
<sztate name="working" />
<state name="done" >
<channel name="e ml0 1 aoutl" scurce="map dac X" i=
<channel name="e¢ ml0 1 aout2" source="map dac ¥' />
</ state>
</process=

</processess

</ systemr

Figure 23. xml file example for real-time procegs(continued).

The map format is a simple list of ASCII-coded nars) for example a csv file. In the example
the first analog voltage is used to generate adgleawaveform, the second analog voltage a
triangle waveform with five times higher frequendi.digital bit is set when the map is running.

0,0
0.1,05
0.2,1
0.3,1.5
0.4,2
0.5,2.5
0.6,3
...(etc)....
-0.3,-1.5
-0.2,-1
-0.1,-0.5
0,0

0,0

To run the map, first load the configuration xnie| Uplond Condgueration. |, The message
area will report if it was able to read the filam@ztly. Note that the system area tree will now

A560 User Manual A560 UM_ 150413 Page 39 of 67




PSI System Controls and Diagnostics

show the system configuration as you specified the file, which overrides any discovered
configuration. Next load the map fil Urloag 146 . Finally arm and initiate to
execute the ma, ~ Amben , Initste Map .

-1 EEEIEEE

File
Farmat

Figure 24. Example analog voltage waveforms preduzy map execution.

The parameters you declared in theslicedatabase section of the xml file are plotted in the
graphic area and you can move a cursor and udetimontal slider to inspect points in the
waveforms. The strip chart display is the mostulder real-time processing displays. Note

that there is a lag of two timeslices between thipwt values and readback values. This lag may
be visible if you plot both together.

a560_1 {192.168.1.86)

T -

nitiate r

15

Real Time Processing
[¥ Enable RT Map Pracessing
¥ Collect data whils Idis
Upload Configuration. .. |

10 Uplaad Map. . |

Arm Map ™ Auto Repeat
Initiate Map Rows: ID ﬂ
Abort Map |

Data | configuration | Map |
Instant | mapRows | mve |
c mll_1_ao...
r_m10_1_ain1
c_m10_1_ao...
r_m10_1_ain2

-10

10 15 20 25 30

Time (seconds)

Kl 1]

325 Samples 4| k=

auto ji] INnAvg _vJ — zera | | \_stip

Real Time Processing

Interlocks I |

State: Map Exscuting J Walting For Trigger Last Error: Froperties i |

Figure 25. Display during map execution.
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Other controls and displays on the Real-time Psingglisplay have the following purposes

Enable RT
Processing

This check box is set to enable the realOtime @msiog function. Itis
set automatically if you load a valid xml file.

Collect data while
idle

If this box is checked, then the parameters yoe ltefined in the
timeslicedatabase will continue to be updated and displayed even
after map execution has finished

Auto repeat

If you check this box after loading valid xml anéjprfiles, the map will
be repeated continuously.

Rows You can set the row in the map file that you wislstart from.

Abort map (Not used)

Data - instant Digital display of the parameters you have defimethe
timeslicedatabase. The check boxes allow you to display or

suppress traces on the graphic.

v c_m10_1_ao...
[v] r_m10_1_ain1

As the map is executed, a table of timestampslang@gdrameters you

Data - rows
have defined in theatabase builds up. The file save butt(® allows
you to save the values as a csv file.

Configuration This tab displays the configuration you set upghe xml file in tree
format.

Map This tab displays the map that has been loaded.
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15Connecting Devices using EPICS

15.1 What is EPICS?

The Experimental Physics and Industrial Controlt&ys(EPICShttp://www.aps.anl.gov/epigs/
is:

“A set of Open Source software tools, libraries apglications developed collaboratively and
used worldwide to create distributed soft real-teonatrol systems for scientific instruments such
as particle accelerators, telescopes and other faigntific experiments. EPICS uses
Client/Server and Publish/Subscribe techniquestonsunicate between the various computers.
Most servers (called Input/Output Controllers o€K) perform real-world I/O and local control
tasks, and publish this information to clients gdime Channel Access (CA) network protocol.
CA is specially designed for the kind of high baidiv, soft real-time networking applications
that EPICS is used for, and is one reason whynitboeaused to build a control system comprising
hundreds of computers.”

Pyramid supplies an executable called IG2 whichestalan open source Channel Access Server
from the EPICS community. This allows connectioriront-end devices using the A560 via the
Ethernet interface.

IG2 is configured for the devices you wish to cartnesing editable xml files. Once IG2 is
running on a computer in your network, then angpttomputer can run a client program which
can display and control the process variableshieidievices. In the simple network in figure
below, the process variables of an M10 attachéde®560 via fiber optics, are exposed to the
network by the IG2 service running on a server aatep The M10 might typically be
interfacing a power supply. One or more client paters can then access the values.

GUI client IG2 server

A560

HE B

Figure 26. Simple example network for EPICS comaations.
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There is a wide range of client interfaces fromBERICS community, including interfaces for
C++, C#, Java, Python, Labview ™, and Matlab ™ e Tontrol System Studio, or CS Studio,
(http://controlsystemstudio.qgithub.)as a set of ready-made tools built on Java argh&
(http://www.eclipse.orgj that allows users to get started with littlenorprogramming required.
There are various logging, plotting, post-procegsind alarm point tools. A fully-featured “drag
and drop” user interface editor (BOY) allows quitenplex customized user interfaces to be
created with minimum development time.

15.2 Installing and Configuring 1G2

The 1G2 package is available to users of Pyramodpets. It is supplied as a zip file which
should be de-compressed and the entire folder mmvete computer that will act as the server.
The server and the user interface computer cahébsame machine. The A560, the server and
the user interface computer should be able to camwate with each other over your network.

In the folders you have saved, there is an xmlifilthe \service subdirectory that need to be
edited to customize your particular setup. Thenfatrof the file is similar to the real-time
processing configuration files described in secfidnbut there are some differences reflecting
the different function. 1G2 looks for the file “stem.xml” in the \service subdirectory to
establish the configuration of the system. Youlcaate system.xml elsewhere than the default
location, or give it a different name, in which ea®u need to specify the path and file name by
means of an argument in the command line that lzests2.

The system file comprises a header section onrttiesghema, which does not need to change.
Then comes a description of the user interface ¢msiputer, descriptions of the fiber optic loop
controller devices in your system and descriptioiithe devices attached to loops. You don't
have to describe every device and every input/dygpunt that is present in your system, but only
the ones that you expose in the system file wiNiséle to EPICS.

The simplified example in figure below shows thenfat. The example is for a fictitious power
high voltage power supply called “ES Deflector 1”.58n M10 device connected to the supply
is configured with address one on loop 1 of the ®3%@hich has IP address 192.168.1.86. One
analog voltage output and two analog voltage inptesexposed together with digital controls
and readbacks for typical functions such as enaéet, fault and so on. The analog voltages
are scaled into physical units and their rangesanstrained.

The convention of “wires” for Pyramid device prosesriables, common to the real-time
processing xml files, and the fixed names of theses for each supported product, are
described in the document “ig2_scripting_v#.#.pufhere #.# is the document revision number.
The document also describes in more detail howcgouscale the values and how you can set up
monitoring against tolerance bands.

The choice of a corresponding working name for eeicé is up to the user; you may wish to
choose something descriptive that is relevant tatwbu are measuring or controlling as shown
in the example. We nevertheless recommend a nacomgention that makes it clear whether a
value is a readback or control (the prefixes ¢_ranare used in the example), which particular
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device the value is associated with, and a numbletter to indicate the channel for
multichannel devices.

<?xml version="1.0" encoding="iso-885%9-1"?>

<system
xmlns="http: f fwww. ptousa . com'
xanlns: xsi="http: ffwwwe. w3, org/2001/XMLSchema-instance"
xzi:schemalocation="http: ffwww.ptcusa. com A510.x=sd" type="pyramid" >
<hosts>

<host ip="192.168.1.64" name="PTCE_Server" localhost="true' />

</hosta>

<loopcontrollerss
<loopcontroller type="A560" name="A560 1" ip="192.168.1.86" >

<loopss
<loop number="5" name="Slave device loop">
<hoards>
<board type="M10" name="ml0 1" address="1'">
<channel s>

<channel name="r ESD_1 56 k¥' wire='"analog in 1" scaleB='10"/>

<channel name="r ESD_1 56 mA" wire="analog in 2" scaleB='2"/»

<channel name="c ESD 1 56 k¥' wire='"analog out 1" scaleB="10" limitLow="0" limitHigh="100" /=
<channel name="r ESD 1 56 enabled" wire="digital_in_1" [

<channel name="r ESD 1 56 fault" wire="digital_in_2" f=

<channel name="r ESD 1 56 local" wire="digital_in_3" f=

<channel name="c ESD_1 56 enable" wire="digital out 1" />

<channel name="c ESD_1 56 local" wire="digital out 3" />

<channel name="c ESD_1 56 reset" wire="digital out 4" />

<channel name="c ESD_1 56 fault" wire="digital out 2" />
<channel name="c ESD 1 56 mA" wire='"analog out 2" scalesB="2" limitLow="0" limitHigh="20"/>

</channels>
</hoard>
</hoardas>
</loop>
</loopsa>
</loopecontrollers>
</loopzontrollerss>

<interpreter>
<devices>
<eplcscas type="epicscas' name="epics_server” i
</devices>
</interpreter>

</aystem>
!

Figure 27. Example xml system configuration fileEPICS.

Once you have created and saved your system dilecgn run the IG2 service executable. If the
server has a display, you will see a console wintt@t/shows the connection process, then
records subsequent control value changes seng tetfices via the A560. The names you
declared will now be recognized as process varsaiyeany EPICS-compatible client program.

As an example, the following screenshot shows aingerface for the “ES Deflector 1_56"
power supply, created in the CS Studio BOY OPIladiThe IG2 server and the GUI were
running on a standard Windows PC.
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_ i
(: CS-Studio o[ e S

i M10 demo.opi 27 = [
ES Deflector 1 56

10
40 60
5 1 15
20\“‘.\”“!,“180 \\..\\ aaa,’

\\ /), e L ’ .
B 76.85 100 0~ 14.77 .0

kv & mA v

N » | Local control on

. ~ Local

0 100
Enable & Fault
Enabled | Reset

Figure 28. Example power supply user control cedatsing CS Studio BOY.

CAUTION

Don't try to control the devices connected via tB6A simultaneously from an EPICS client and
from the PTC DiagnosticG2. The results will befusimg. In particular, if you attempt to run
the IG2 service and PTC DiagnosticG2 on the sam®ater, the communications will conflict.
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16 Connectors

16.1 Rear panel connectors

16.1.1 Ethernet communications
RJ-45 jack. To mate with standard RJ-45 plug.

Auto MDIX facilty - cable can be direct or crossovgpe.

16.1.2 Enable/Status port
One Weidmuller Omnimate SL 179348000 8 pin conmecto

' Nt s

S

16.1.3 Interlock port

One Weidmuller Omnimate SL 179345000 5 pin conngfbair pins used).

o e

16.1.4 Relay port
One Weidmuller Omnimate SL 179344000 4 pin conmecto

-

A

16.1.5 Gate in signal
BNC connector. TTL levels.

16.1.6 Gate out signal
BNC connector. TTL levels.
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16.1.7 Fiber optic loop ports

Ten pairs of HFBR ST bayonet connectors suitalbid imm plastic or 200 um silica fiber. 664
nm (visible red) light.

Dark casing = receiver, Light casing = transmitter

9

16.1.8 +24 VDC power input

Two-pin Redel PXG.M0.2GG.NG female. To mate widdel PAG.MO0.2 type or PFG.MO0.2
type free plugs. Suitably terminated 24 V poweies and leads are available from Pyramid
Technical Consultants, Inc.

Pin 1: +24 VDC

Pin 2: 24 V return (PSU 0V)

16.1.9 Ground lug
M4 threaded stud. To mate with M4 ring lug.
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17 Controls and Indicators
17.1 Front panel controls

17.1.1 Joystick
Miniature joystick with push button action. Resshfor future use for display scrolling.

17.1.2 Keyswitch

Two position switch to select Normal operation mod®iagnostic mode. Key is retained when
in Diagnostic Mode.

17.2 Rear panel controls

17.2.1 Reset button

Momentary push-button that forces a warm reset®bin-board processor. Also used during
boot to force the default IP address (192.168.13)0.2

17.3 Front panel indicators

17.3.1LCD

Forty column by two row backlit alphanumeric digpiessed to show network status. In future
firmware releases it will also display diagnostitormation.

17.3.2 Power indicator
Pyramid triangle logo illuminated when device isveoed.

17.3.3 Keyswitch state indicator
Orange LED illuminated

17.4 Rear panel indicators
Four green LEDs.

17.4.1 Power
Green LED. 5 VDC and thus 24 VDC power is present.
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17.4.2 Active
Green LED. Not currently used.

17.4.3 Ethernet

Green LED. Ethernet commands are being receiVée@. on state is stretched so that it can be
seen. This LED does not illuminate for pings.

17.4.4 FiberOptic
Green LED. The A560 is servicing its fiber optimr{s.

17.4.5 Power up sequence

On power-up, while the A560 is booting, the powELis lit and the lower three LEDs
illuminate in a repeating sequence.

@ o o o
O .® .0 .0 .
@ O 0o e

O O @) O

Figure 29. Normal power up LED sequence.

When a successful boot is completed, the PoweEametnet LEDs will stay illuminated. When
a connection to the host computer is establishddt@ A560 activates its fiber optic ports, the
FiberOptic LED will also illuminate.

17.4.6 RJ-45 indicators

Green LEDs incorporated in the Ethernet connedtowsthat a connection has been established
(left hand LED) and that messages are passing (nayid LED).

A560 User Manual A560 UM_ 150413 Page 49 of 67




PSI System Controls and Diagnostics

18 Fault-finding

Symptom Possible Cause Confirmation Solution
Unable to Incorrect IP address | Check settings of Use consistent IP
communicate via for A560 or host (not | A560 host PC. addresses.
Ethernet in the same

subdomain).

DHCP server has Rediscover using Update any

assigned a new IP
address.

PTC DiagnosticG2.

configuration files that
assume a particular
address.

Messages being
blocked by Windows
Firewall.

Disable firewall and
recheck.

Either run with

Firewall disabled, or
set up permissions for
the A560 traffic.

Messages being
blocked by anti virus
software.

Disable anti-virus
software

Set up allowed
channels for A560
messages.

Unexpected changes
A560 connected
devices

tAAnother host is

communicating with
the A560.

Change IP address.

Use a direct cable
connection instead o
a network.

f prevent conflicts.

Set up IP addresses
and subnet masks to

Unable to connect
devices on fiber optic
loop

Fiber-connections
crossed.

Check loops, ensure
tx-rx sequence is
correct.

Correct connections;
use color-code fiber
optics to aid
connections.

Duplicate addresses
on a loop.

Check address
settings

Ensure no duplicate
settings.

Real-time processing
xml file does not
expose the device.

Rediscover using
PTC DiagnosticG2

Add device to xml file
as required.

Bad fiber optic cable.

Replace cable.

Re-terminate
replace cable as
necessary.

Firmware

Check releases for

Update firmware as
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incompatibility

the A560 and looped
devices

| necessary; onsult

Pyramid Technical
Consultants or your
supplier.

A560 loses power

Internal fuse open.

Check powéd.LE
Disconnect power
supply and any
device using 24V
output from A560,
wait 5 minutes, re-

try.

Locate source of
excess current demar
and fix.

External 24V PSU
foldback.

Check power LED.
Disconnect any
device using 24V
output from A560,
wait 5 minutes, re-

try.

Locate source of
excess current demar
and fix.

No text appears on
LCD.

Firmware corrupted o
absent.

r Check rear panel
LED power up
sequence.

Contact Pyramid
Technical Consultantg
You will be advised
whether to return the
unit or attempt a
reprogramming

procedure.

A560 User Manual

A560_UM_150413

Page 51 of 67

d

d




PSI System Controls and Diagnostics

19Error Codes

Pyramid G2 devices like the A560 report statusemor codes which can give you more
information about problems with your system or dleeice itself. You would see these codes for
example in the message area of the PTC Diagnosso@®&are. If you are discussing a problem
with Pyramid, it will be helpful to record any errcodes you see. If you are developing host
software for the A560, you would need to react appately if a message to the device returns
an error code.

The full set of codes is listed in this sectiosudset would apply to your particular application.
The codes with a negative value are shared witls @RI (Standard Commands for

Programmable Instruments) protocol.

Code Error name Comments

21 XMLError

20 MoreDataAvailable There is more data availéblne data buffer.
19 Un-implemented Requested function not yet sttpdo

18 RPCError

17 Uninitialized Device not ready to execute comcha

16 MessageNotUnderstood

15 DataNotlInitialized

14 DataOutOfTolerance Value is outside softwarpased limits
13 DataOutOfRange Value is not in software-impasenje

12 Processing Device is busy processing an eadimmand
11 StatusError

10 A500LoopBreakError Fiber optic loop is not cdete

9 MotionControllerError

8 MotionControllerCommsError

7 InvalidDevice Connected device is not recognized

6 InvalidVersion Firmware version is incompatible

5 FileError

4 Timeout Action did not complete inside allowade
3 BadEcho Error on fiber optic loop (charactersewhoing correctly)
2 BadTag

1 BadChecksum Data corruption on message

0 None No error

Code Error name Comments

-113 UndefinedHeader Message not understood (syntag)

-115 UnexpectedNumberOfParameter

-120 NumericDataError

-121 InvalidcharacterinNumber

-200 NotConnected

-203 CommandProtected Command is protected $ywrad access
-221 SettingConflict
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-222 DataOutOfRange
-224 lllegalParameterValue
-230 DataCorruptOrStale Data being requested isnger valid.
-240 HardwareError
-241 HardwareMissing
-242 TxRamFailure

-243 RxRamFailure

-244 FmRamFailure
-253 CorruptMedia

-291 OutOfMemory

-311 DeviceBusy

-335 ProgramNotLoaded
-350 QueueOverflow
-401 DataNotAvailable
-901 Overflow

-902 Timeout

-903 Address

-904 MsgLength

-905 DeviceTypeConflict
-906 Checksum

-907 ProgramNotFound
-908 FlashError

-909 StateConflict

-910 InvalidLoop

-911 LocalMode

-912 InvalidDevice

-913 NotYetSupported
-914 DeviceNotReady
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20Using the A60 Recovery Utility

If the A560 firmware becomes corrupted, you maybetble to connect to the device with the
PTC DiagnosticG2. In this case you can use ther&60very utility to reload the firmware,
provided that the boot loader code is still intathe code has be loaded in individual pieces,
rather than as an integrated zip package as isiddhe normal firmware update process.

CAUTION

We recommend that you contact Pyramid TechnicakGlbants before attempting the A60
Recovery process, as it is requires low-level dpmra not designed for normal users of the
device. It is possible to corrupt the memory stigt the device can only be recovered at the
factory if the process is not completed correctly.

20.1 Determining that the bootloader is intact but the application code memory is
corrupt

The bootloader is the first piece of code that mmgower up. It verifies the integrity of the
most critical parts of the flash memory and NIO8gasssor memory. While it is testing, the
LEDs blink in the 'walking up' pattern shown intsec 17.4. However if the bootloader finds a
problem it will blink the LEDs in an alternatingtpern:

@ © o o
O .® .0 .0
O @ O @

- @ O @ O

Figure 30. LED sequence if the bootloader detantsrror.

Confirm that the bootloader is active and availdbllad new code by sending a ping to the
A560 on 192.168.100.102.

20.2 Re-loading the firmware

1) Make a direct network connection to the A5@&frfra computer (see figure 8). We
recommend that you ensure that only the A560 caredehed, for example by temporarily
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disabling any other network adaptors on the comptdesliminate the risk you will connect to
the wrong device.

2) Set the IP address of the computer to 192.068<kx where xxx is a valid last byte but not
102.

3) Run the PTC Diagnostic G2 and discover loogratiers. You should see only the “A60
Recovery” device. Select it and click “Connect @olhers and Subdevices”. You should see
the A60 recovery screen, and messages in the neeasag confirming the connection.

] PTC Diagnostic 5 - [A60 Recovery] > [=

58 Dscover [0 swpsystem (O Start System Tie Wind

System

il A0 Recovery

Stop )

Initiate

eyt i Warning: If you see lhiﬁeen, it is likely that the firmware in your device is corrupted. Using these functions may do further damage. Proceed only with

assitance from your vendor.

Error Flags FPGA | software | Configuration | Advanced

Configuration Header Error () T o

Configuration Data Error () ey o

FPGA Header Eror Q Header CRC in Header: FFFFFFFF
FPGA Data Error Q Header CRC Calculated: 7F1CDCE2
Software HesderErrr (@) Data CRCinHeader:  FFFFFFFF
Data CRC Calaulated:  FFFFFFFF
Software Data Error Q@
DDR Memry Error (5
SSRAM Memory Error )

Bootloader Jumper O

Verify FPGA

Select firmware file:

Figure 31. A60 recovery screen.

Red LED indications for the FPGA or Software shoheve the corrupted code is.

4) Unzip the firmware release that you want tallt@mexpose the individual FPGA_flash.bin
and zImage_flash.bin files.

5) Select the FPGA tab. If there are errors @mRERGA code image, there will be red LEDs on
the screen, and you should re-load the code. Brdarshe FPGA_flash.bin file that you

unzipped, then click the Erase and Update Firmaten === e=fme== ) - Allow the
firmware to load.

6) Select the Software tab. If there are ernothé operating system code image, there will be
red LEDs on the screen, and you should re-loaddkde. Browse for the zimage_flash.bin file

that you unzipped, then click the Erase and UpBateware button === mEen), Allow
the firmware to load.

7) Reboot the device. You should now be abletmect normally with the PTC DiagnosticG2
software on the default IP address 192.168.100.20.
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8) Do a complete firmware in the normal way (segtisn 11.4.1). This stage is necessary to

load secondary processor code and secondary FP@GA co

9) Reboot the device and confirm you have norrpatation.
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21Loading the A60 Bootloader

If the bootloader is corrupted in your A560, theide will not boot up, and only the top power
LED will be on. If this is the case, you need tproggram the bootloader.

CAUTION

We recommend strongly that you contact Pyramid fieeth Consultants before attempting to
load the bootloader as it requires technical opmratincluding direct connections to the
hardware. The procedure not designed for normeksus the device. It is possible to damage
the circuit or corrupt the memory such that theiceean only be recovered at the factory if the
process is not completed correctly. Warranty ballvoid unless the process is done under
direction of Pyramid.

m CAUTION — ESD SENSITIVE DEVICE

You must observe full ESD working practices whenkimy inside the A560 and making
connections to the circuit boards. Do not prodégdu are unaware of ESD working practices.

21.1 Equipment and software needed
- Altera USB-Blaster FPGA programmer.

- USB-Blaster to JTAG adaptor.

- Altera Quartus Il programming software (free dévad at
http://dl.altera.com/?product=gprogrammer#tal)s-4
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Figure 32. USB Blaster and JTAG adaptor.

21.2 Re-writing the bootloader
1) Obtain the zip file Bootloader_Program_Docs.zip

2) Unzip and move all files in Bootloader_Progré&ocs.zip to a directory on the programming
computer. Make sure A60.cdf and A60_1-0-12.pofiatee same directory.

3) Connect the A60 JTAG adapter to the USB-Blasabite, being careful that the cable end is
correctly centered on the adaptor plug. This isaght through adapter, so it does not matter
which way round you have it.

4) Remove the four M2.5 screws holding the A5®dover down, slide it back to disengage
from the front panel and lift it clear.

5) Locate the A60 processor card which mountdthernet connector.
6) Locate the small 2x5 header on the A60 board.
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Figure 33. A60 processor board showing programnaagnector location.

7) Very carefully connect the adapter to the hegaglech that the cable is coming out toward the
back panel as shown in the figure below. Take ttaaethe connector is not offset on the board
header. Do not pull on the USB Blaster once thmeotion is made.

< )

Figure 34. Programmer connection
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8) Install the Altera Quartus programmer if neeegsand connect the USB cable to the
computer.

9) Open the Quartus software.

10) In “Hardware Setup...” select the USB Blastiit is not present, then the USB driver did
not install correctly.

11) Select File->Open, and open A60.cdf. Theestshould now resemble the figure below
The figure shows a connection via an EthernetBlaastber than a USBBlaster but other displays
will be the same.

@ Programmer - Cif_Work/Boards/AS60/FPGA/Trunk/AB0_Flash_Debug/AB0 - ABD - [./././../AB0/Fpga/Ab0_Bootloader/ToFlint/AGD.cdf] SHECE X

File | Edit View Processing Tools Window Help 2

|;:_., Hardware Setup...| EthernetBlasterll on 192, 168.100. 120 [EthernetBlasterll] Mode: |JTAG % Progress: ]

|| Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

—ree—— File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase 5P
W Start Configure Check Bit CLAMP
o Factory default PFLimage  EP3C55F484 002CA206 FFFFFFFF Ed| a

i 4 AGO_1-0-12.pof CFI_128Mb E35A 198D [ 1] @ ] |

——————— Page_0 (] =l O

[ b Auto Detect |
7 Delets

& add Fie...

B o

[ save File =
;Jw B || 0000 iicescees E
[ crizemb |
b up >
-W" Down GooooooEon
+ )

Figure 35. Quartus programming software screen

12) Click Start, programming may take a minutény. The progress bar will count through at
least twice.

13) If the programming is successful, use the Ré@overy utility to complete the process
(section 19).
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22 Maintenance

The A560 does not require routine maintenance,mxoeclear any dust accumulation in the fan
filter.

There are no user-serviceable parts inside.

22.1 Cooling fan maintenance

If there is buildup of dust in the filter, you shdwlear this by vacuum cleaning in situ, or by
removing the filter element and cleaning it sepayatith an air jet. Note that detaching the
filter element also detaches the fan from the case.

"! T

Figure 36. Fan filter removal

If the fan fails, it is necessary to open remowelith of the case to access the power connector.
Due to risk of contamination or electrostatic dege damage, we recommend that you consult
Pyramid Technical Consultants, Inc. before attengptiis.

To remove the lid of the case, remove four M2.5srbead screws from the rear top surface, and
slide the cover backwards to disengage from th& fpanel. Remember to re-attach the fan
power connector before re-fitting the cover.
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Figure 37. Fan power connector (2 pin Molex)

The A560 is fitted with a 1.1 amp automaticallyattimg positive temperature coefficient (PTC)
fuse in the 24 VDC input. No user interventiomdquired if a fuse operates due to overcurrent.
The fuse will reset when the overcurrent condigons.

A560 User Manual

A560_UM_150413

Page 62 of 67




PSI System Controls and Diagnostics

23 Returns procedure

Damaged or faulty units cannot be returned unld®starns Material Authorization (RMA)
number has been issued by Pyramid Technical Camisjtinc. If you need to return a unit,
contact Pyramid Technical Consultantsapport@ ptcusa.carstating

- model
- serial number
- nature of fault
An RMA will be issued, including details of whiclkrsice center to return the unit to.
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24 Support

Manual and software driver updates are availableldavnload from the Pyramid Technical
Consultants website atww.ptcusa.com Technical support is available by email from
support@ptcusa.com. Please provide the model euartal serial number of your unit, plus
relevant details of your application.
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25Disposal

We hope that the A560 gives you long and reliableise. The A560 is manufactured to be
compliance with the European Union RoHS Directi@@2295/EC, and as such should not
present any health hazard. Nevertheless, whenA®60 has reached the end of its working life,
you must dispose of it in accordance with localtagions in force. If you are disposing of the
product in the European Union, this includes coarge with the Waste Electrical and
Electronic Equipment Directive (WEEE) 2002/96/ERlease contact Pyramid Technical
Consultants, Inc. for instructions when you wisldigpose of the device.
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26 Declaration of Conformity
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27 Revision History

The release date of a Pyramid Technical Consultimdsuser manual can be determined from
the document file name, where it is encoded yymnteat. example, B10_UM_080105 would be
a B10 manual released on 5 January 2008.

Version Changes

A560_UM_150413 | First general release
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