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Australian
Synchrotron

An EPICS solution for Galil products that
can provide a comprehensive, and high
performance motor and PLC control

system for use at synchrotrons and
other research laboratories



EPICS Galil Driver 3-1

*Replacement for Galil 1-5
*ASYN model 3 architecture
*Connects to all Galil controllers
*Uses EPICS motor record
*Adds a litany of new features such as
*Auto amplifier on/off
*Auto brake on/off
*Profile motion
*Coordinate system motors
*Simple and intuitive to use
*Provides high performance and flexibility
*The easy way to meet your demanding requirements

N
o
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Bundled software

*Example 10C
*Autosave request files "'---:..,o-'“ -
*QE framework and MEDM screens Tressseet
*QE screens are based on Qt and provide for a more intuitive experience

*Especially true for the more complex functions (eg Kinematics definition)

GalilController - galil_ctrl_extras.adl - O x

s
Mm Tools Options Help Windows
| Galil controller |
Controller address 192.168.0.67
Controller model DIHC2182 Rew 1,02
Controller model DMC2182 Rev 1.0s Controller address 192,168,067
Communication status OK Communication Status 0k
SSI capable No 551 Capable - Mo
Limit switch type NO NC NO
Home switch type MO NC NO
Limit switch type NO |¥| NO Tefer moves Gao Dlefer Go
Home switch type| NO o Coordinate system 5 T S
Defer moves Go ~| Go
Coordinate systems
Coordinate system | S ~| 5
Profile move =
Coordinate systems Analog Digital I0 =
Scan records =
Analog and Digital I/O Real motors CS motors
Hotor B = Hotor T =
Motor e Motor C = Motor K |
Motor T Motor L
Motor E = Motor M |
Motor F Motor M
Controller m =l =l
Connected to DMC2182 Rev 1.0s at 192.168.0.67 Hotor G = Hotor 0 =
Motor H = Motor P =
Command conscle Controller mesg
Cmd Connected to DMC2182 Rev 1,0s at 192,168,0,67
Resp Command console
Cmd [
Resp
A

Australian o ﬁ*
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Communications

ASYN based communications

Two connections per controller
— TCP Synchronous command/response
— UDP Asynchronous stream

Serial also supported

Time between UDP packets
« RIO PLC -2ms
e DMC-2xxx-8ms
e DMC-4xxx-2ms

Sophisticated connection management
Manage controller code

. Supported .
Australian s ,tiﬂ
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Low level programming

« Sophisticated code generator
— Behaviour when limits activated, home program

— Provided home program is feature rich and features can be
enabled/disabled (eg. Use encoder index, jog after home to).

Most cases require no code at all

Supports construction of code from template
— Header, axisl, axis2, .., footer

Supports complete custom code and will manage it's
delivery to controller

Australian
Synchrotron



RIO PLC control

o"t.:\..nl‘ v

- Cost effective option for general control < $500 USD W
 Dual ethernet et oot
» Provides access to digital and analog 10

« Example I0C provides access to 24 Digital In/Out and 8 Analogs

- ADC 16 blt Optlon |Ie Edit Tools Options Help Windows

«  2ms UDP updates P e e

Chan  Description Reading Chan  Description Wolts. RIC Readback

Analog and Digital 1O

YRIRURD RNV RPRER
o [ | 0.000 vols o |-1.822 vours | bo' oo o -2 00 20 a0 60 8.0 1o 0.000 Volts

1.822 Volts -1.82

Chan  Description Reading Chan  Description WVolts P RIO Readback
Lo Ll '

I e—rr N R [osenvars | tbo'alo o' o'y [ o o Talo "o dy o000 v

Chan  Description Reading Chan  Description Wolts Vaolts RIO Readback
NN Pﬁ NN NN

2 [ | 0.000 vous 2 J[-o.364 vous | -10.0 B0 60 40 20 B0 20 40 60 80 100 0000 Vols

Chan  Description Reading Chan  Droocription Wolts Qi RIO Readback
bt o o |\[ Ll

S s— e B s vam ] oot do "o o o o "o "o Tide 000 vane

Chan  Description  Reading Chan  Description Volts Molts RIO Readback

! N
a :] 0.000 Volts a | |-0.38a vours | bl o o' o' o \ﬂ“ o a0 alo ' sl '1do 0.000 Volts

Chan  Description Reading Chan  Description Wolts Vaolts RIO Readback
bt o o ol E vl

5 :] 0.000 Volts 5 [ |[1.338 vous | =D <D TD <D 20 o0g '20 40 60 20 100  0.000 Vols

Chan  Description Reading Chan  Description Volts i RIO Readback
T (R

« o Jomovan | o | o vai ) b do’do" oMy o o' "o ulosde  aano v

Chan  Description Reading Chan  Description Volts T RIO Readback
bt o ot ot |I| ' e el "l

S — e | R s v ] wbo'ado oo o g o oo Tido o vane

Information: Opening galil_ctrl_io.ui )

. Supported .
Australian |
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Standard motor control

Motor record used for both real, and CS motors "
« Standard motor records settings are available, but not all apply to CS motofg'-'-'.'.....-

ming eight idess.

. Use encoder Use readback ;L]
Australian ——
SynCh rOtrO n Information: Opening galil_motors_settings.ui

(eg. use encoder if present)
Additional features for real motors:
— Wrong limit protection
— Encoder stall definition

Motor record settings -ox
File Edit Tools Options Help Windows

Motor resolution [n.nnzsn mm ] Encoder resolution [n.nmsa mm ]l Done

i

Velocity 20.00000 mm/sec Max velocity 70.00000 mm/sec

Jog velocity Home velocity
Backlash velocity Backlash distance
Acceleration Jog acceleration
Backlash accel  5.00000 sec | Remes o

Motor extra settings

File Edit Tools Options Help Wlnduws

AlBfclofe[Fla[HI[)[K[L[M[N]O]P] [a]Bc]D[E[F][G[H]
Axis DMCO1:A Description Alpha I Status Motor DMC01:D
Resolution Motor description

Motor connected
Motor type

Main encoder Normal Quadrature
Aux encoder Pulsc and Dir
Mowr offonemor  OF v om

Wrong limit protection O | v| On

Mator amplifier _ Off

Amp auto on/off

Amp off delay M 0.200 Secs
Brake on delay (0001 Secs | 0.001 Sees

[Soft limits Motor brake off
Motar brake port =
[High limit [mmnn.nnmn mm ] Low limit [-mnnnn.nmnn mm ]l Homed Maotar brake auto on/off off
Error limit (cts) 16384 cts
['I\ming Error (cts) 0 cts
Encader stall Waorking Ok
Praportion] 0.00000 Integral 000000 Encoder stall time 0.001 Sees
Derivative 0.00000 Encader deadband 0.001 mm
— Step smooth factor 1.312 mm
iCzhbﬂ EGU afier limit 0,001 mm
Calibration Use » Direction |Pos - i Yes
Jog after home No
Offset Frozen Iz Offset 0.00000 mm P e P (3 1,000 mm
[Readback Servo velocity 0 ctsfs
Servo velocity 0 mm/s




Ad-hoc coordinated motion

galil_ctrl_extras.ad|

- [) ML
« Deferred moves facility el ol "‘-,
- SeleCt deferred Contraller model DHCE182 Rew 1,02 .‘h‘f.':"“":l“‘
. Controller address 152,188,0,67
— Select coordinate system Conmirication Stabus 0K
551 Capable Mo

- Move a” mOtorS Limit switch type MO HC | MO
—_ Select go Home zwitch type h

Defer moves

Coordinate system

Coordinate systems

— Motion coordinated by Profile nove al
Analog/Digital IO EI
hardware Scan records 1|
Feal motors L5 motors

Mator A | Hator I &

Motor B |  Hator J &

Motor C &  Hotor K o

Motor I 1| Motor L

Motor E |  Hator M &

Motor F &  Hotor N o

Motor G 1| Motor O

Motor H 1| Motor P

Controller mesg
Connected to DMC2132 Revw 1.0s at 192,168.0.E7
Command console

Cd I

. Resp Supported $ .
Australian by l"‘*
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Profile moves

galil_profileMove.adl
Galilprofile . " L]
] %, o°
.l. .. .“. |
Spreadsheet # Profile points [1441 Current 1440 'l.:w..' '.'..‘
L [ ]
Time mode Fixed o Plot time n i ®e0aae?
; Fixed time per point LB Chilore
e s p— = Output compare 1 Axis: OFF = | OFF  Servo only
l Start position: 000 LEGLY Then everys: ﬁ+000 {EGU)
Output compare 2 Axis: OFF A I OFF  Serwo only
Start position: 1,000 LEGUY Then every: F..UUO {EGU)
Shell script Trajectory file: TrajectoryScan, trj
caput Mes=zage Output compare 2 turned of f
Move axis? Hove mode Current Pos, Flots
¢ Alpha Yfes = I Absolute I 0,00000  tx |
Beta Yes o I Absolute = I 108,00000 o I
EPICS database Yes | fbsolute | 0,00000 I
waveforms No _,| Relative _,| 0,00000 EJ
Ma F I Relative = I 0.00000 oy |
¢ Ma - I Relative I 8.950000  p |
Na e I Relative I 0.00000 oy I
Mo - I Relative I 0.00000 oy |
Build, plot g i
g (I:heck’. —p Trajectory file Command State Status
i
Meszage

Execute Heszage
Profile completed successfully

Australian
Synchrotron




Profile moves

Available on 21x3 model and
above

 From spreadsheet to delivery

File Edit Tools Options Help Windows

takes only minutes ———
y nnpoDD S[5] p B1E ] o)
dynamic scale 2015-09-29 14:29:54 AEST to 2015-09-29 14:30:54 AE B 00:01:00

« Tools provided to analyse the
DMCOL:ARBV -77.635000 (6 |

trajectory and ensure it's within Mo
' oo 7
constraints BaOm 1

 Relative and absolute modes

» Position compare can be used to
trigger external detectors

Information: 2015-09-29 14:30:09.7 AEST  -38.52 secs +112.2198444 y

. Supported .
Australian A
Synchrotron e
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Coordinate system (CS) motors

Kinematics

. ile Edit Tools Options Help Windows
» 8 coordinate system motors per PR
controller. Axis | to P. o - o000
« 10 variables for use in kinematics = -
« Coordinate system motors contain = - oo
kinematic methods S - (o
- Parse equatlons Egl\g«;ﬁgr fzrwna:d Fr?jnsfngn u.atii:ns ({readl]):]:;l_ii})
— Forward transform oty - [TreeeT e D B
— Reverse transform Eﬁggifm E‘"ﬁﬂ:;gﬁﬂﬂ E:cm
» Kinematics and variables all pucoo 1 oSt imstom 1
database adjustable whilst IOC T
runnin s e e I e
unhning _ _ || Al im N o Ley
« Multi-mode coordinated motion easily R —
implemented ovcoic - 0 Reven o € -
* Nesting allowed el S
Cémﬁ;dﬁmc%az Rev 1.0s at 192.168.0.67 l
Information: Opening galil_k_inematics.ui y

Australian ™
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Coordinate system (CS) motors

Mix closed-loop and open loop motors

* Mix different gear ratios, and resolution

* Limits reporting

* Underlying kinematics model could be used on any
controller that supports coordinating groups of motors

¥ QEGui galil_motor_| - o0 x

motorx_more.ad|

File "Edit Tools Options » (IHENL: ) asynltator
Motor DMCO1:I i Linit [2272,30000 4227330000

Motor desc Readback 105, 00000 108, 00000

Rff*dh“k 52.50000 mm Drive F:ms,ooooo F:ma,ooooo i
Drive 52.50000 Lo linit [42273,30000 42273, 30000

| Jog- ][1.uunnﬂ ][ Jog+ | ook [T oo Tl
Chome- | (60 =) Homes el ol

Australian e J%A
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Conclusion

 Download http://motorapp.github.io/Galil-3-0/
« Demo at Motion Solutions Australia booth
* Questions?

i Supported . .
Australian T s K
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