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An EPICS solution that can provide a
comprehensive, and high performance
motor control system for use at

synchrotrons and other research
laboratories



Model 3 motor architecture

Model 3 ‘\:---.'\..--* J
*Top level object is the EPICS motor record "eay ey NS
*Lots of code/scripts written to this object
*Next layer is the device support
*Knows about the motor record and talks to the driver
eLowest layer is EPICS driver
*Knows nothing about the motor record and talks to the hardware
*C++ model based on asynPortDriver
*ASYN paramlList makes it easy to support hardware specific features
*Support for ad-hoc coordinated motion
*Support for coordinated profile motion
*Easily extended to provide a framework for coordinate system motors
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Model 3 motor architecture
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asynPortDriver LT 1 LT \
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asynMotorController asynMotorAxis

| ' —

<HW>Controller <HW>Axis <HW>CSAXxis |

L 4

Example for Delta Tau (DT):
DTController

DTAXis

DTCSAXxis

B - 7o be written

- - Model 3 architecture parent

- - CSAxis.cpp coordinate system motor kinematics. Could be
moved into parent class asynMotorAxis.
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Hardware specific features

Motor extra settings

File Edit

. ASYN paramLISt Thorsiptions Help Windows 'o.:.'.'\:::“ “....v...:
— Auto amplifier on/off alele]o LELFle|H] et e

Muotar DMCo:D

— Auto brake on/off

Motor description

— Encoder stall time T e
M Main encoder |uljlm(}undmmn: !l' Normal Qu.m-:lra't'urt
— Motor type e e Sl Pt

— Encoder type G e

Amp asuto onfoff | on L | On

Amp onfbrake off delay j:@?:{:im | 0.001 Secs
Amp off delay |"[13mm | D200 Secs
Brake on delay |E_ﬂl]1 Secs _l 0,001 Secs
Motor brake | O | vJ' Off

Motor brake port |-1 |--1

Motor brake auto cofoff | Off | » | Off

Error limit (ets) [16384 ces | 16384 cts
Error (cts) 0 cis
Encoder stall Working Ok
Encoder stall time [0.001 Sees | 0.007 Secs
Encoder deadband [0.000 mm | 0.001 mm
Srep smooth factor |2.213 1.312 mm
EGU after limit [0.000 mm | 0.001 mm
Use index when homing | Yes - | Yes

Jog after home | No - | No

Jog after home to | 1.000 mm | 1.000 mm
Servo velocity 0 ct=fs
Servo velocity 0 mmS=

| 551 encoder settings |
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Ad-hoc coordinated motion

galil ctrl extras.adl

o Deferred moves facility
— Select deferred
— Select coordinate system
— Move all motors
— Select go

— Motion coordinated by
hardware
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HowTo: Profile moves

galil_profileMove.adl

=

w\ - Galilprofil F

; alllprorile b () .. ..

; L (] ® i
Spreadsheet : # Frofile points [1441 Current 1440 .."'W'.. .“‘.ﬂ'

2 { I [ )

Time mode Fixed i Plot time th Sonees

Fixed time per point 060 Chitore

— - Output compare 1 Axisi OFF — | OFF  Serwvo only

¢ Start position: L0y LEGUY Then ewery: F..OUU (EGUY

Output compate 2 FAxiz: OFF - I OFF  Servo only

Start position: 1,000 LEGL) Then everys [L.0G0 (EGU)
Shell script Trajectory file: TrajectoryScan, tr]
caput Heszsage Output compare 2 turned off
Move axis? Movwe mode Current. Pos. Flots
¢ filpha Yes | fbsolute | 0,00000 ch I
Beta Yes o I fbsolute = I 105,00000 I
EPICS database fes ~ I Absolute | 000000 |
waveforms Na | Relative | 000000 o, EJ
No — I Relative I 0.00000 oy |
¢ No | Relative - B.35000 oy I
/ i Na - I Relative I 0.00000 oy |
Mo | Relative =] 0,00000 oy |
Build, plot = N
e éheck,. ——P  Trajectory file Command State Status
LI
i L 4 Heszage

Execute : Message
Profile completed successfully
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HowTo: Profile moves

* Motor profile in action

Strip Chart et Oohq"' e, ‘goﬂt

File Edit Tools Options Help Windows

1 EY Y O ) S 5 Y O Y Y R 9 G R E T

dynanic scale 2015-09-29 14:29:54 AEST to 2015-69-29 14:30:54 AE 6 00:01:00

DNCOL:ARBY -77.635600 nn B/
' -66.165608 nn |0
23.280060 mn I_

Information: 2015-09-29 14:30:09.7 AEST  -38.52 secs +112.2198444 y
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Coordinate system (CS) motors

» CSAXxis.cpp provides kinematics for coordinate system motors ) | .,
« 8 Real motors are Ato H ""“"-'.'....'-3' o
e« 8CSmotorsareltoP

e 10 variables for use in kinematics

Motor control

File Edit Tools Options Help Windows
Motor DMC01:A @ Motor DMCO1:1 @ Motor DMCO1:M
Motor desc Alpha Motor desc Motor desc
Readback 0.00000 mm o Readback 52.50000 mm o Readback 52.50000 mm o
Drive [-0.01500 || Use |-I Drive |0.00000 |use |+| || Drive |52.49250 [Use |v; Drive !52 49500 | use |_vi
=)o) || [Jog)i<)rov000 (> dogs ) || [Jog (<1000 | > dogt] mErT
| v |[ Home+ | | ~|[ Homet | [Hn-me—JiGa | +| [ Home+ | [Hnme-J;Ga | »|[ Home+ |
Motor DMCO01:B Motor DMCO01:F @ Motor DMCOT:T @ Motor DMCO1:N
Motor desc Beta Motor desc Motor desc Motor desc
Readback 105.00000 mm [t} Readback B8.95000 mm o Readback 105.00000 mm o Readback 105.00000 mm o
Drive [105.00000 [Use |+| Drive | 8.95000 |[Use  [+] Drive .105 01500 [Use  [+] — |wse [¥]
| Jog- _1__0[]:]00 =2] Jng+ |C| Jngl- ] |L] Jog+ | _li| Jog+ |
Home- | | Go | || Home+ | |-vJ .__J Home+ || Home+ |
Motor DMC01:C Motor DMC01:G Maotor DMC01:K Maotor DMC01:0
Motor desc Motor desc Maotor desc Motor desc
Readback 0.00000 mm [t} Readback 0.00000 mm 0 Readback 0.00000 mm 0 Readback 0.00000 mm o
Drive [0.00500 |Uuse |=| || Drive |0.00000 || use |_v | || Drive |0.00250 |use |+] || Drive |0.00000 |use |=|
[Jog- |[=/1.00000 [=][3eg* | || [Jog-)[=] 1.00000 [=]3eg*] || [Jog)[=] 100000 (=)o | L_ﬂs ]l_]I1 00000 =] Tog* |
Home- | |Go | |[ Home+ | Home- | |Go | ~| [ Homes | Home- | |Go | +|[ Homes | e- | [Go | =|[ Homes |
Motor DMC01:D Motor DMCO01:H Motor DMC01:L Motor DMCO1:P
Motor desc Motor desc Motor desc Motor desc
Readback 0.00000 mm 1] Readback 0.00000 mm o Readback 0.00000 mm o Readback 0.00000 mm o
[ [ v Drive | 0.00000 "-E”f . Jl' | I I Drive |0.00000 1
[[Jog- ][ < 00000 I_J[ Jog+ | 1
| Home- | |~ [ Homes |
| Information: Opening galil_motors.ui
. Supported
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Coordinate system (CS) motors

* Kinematics changed by database

 Kinematics could be moved into
asynMotorAxis parent class or
remain in CSAXxis

¥ QEGui galil_motor | _ o

File Edit Tools Options »
Motor DMCD1:1
Motor desc

Readback 52.50000 mm

Drive 52.50000
| Jog- | <] 1.00000 [ d0g+
| Home- | |Go || Homes |

4
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File Edit Tools Options Help Windows \

0e?®® o
- q s v. ‘. li
Kinematic variable values () .. 'O
. ™,
(] ® 1
Q= [ = || [*oodugpee® "o'.gi.
R= [ ] = ] .........
5= [ = ]
T= { = ]
u= { = ]
W [ = ]
W= { i = ]
x= [ = ]
Y= { = ]
z= ( = ]
Forward transforms
CSMotor forward transform equations (readbacks)
CS Motor = Description = motors (eg. I=B-A)
DMCO1: = [T Forward transform | = [AsB)/2 ]
DMCO01:J = | Forward transform | = [BA |
DMCO01:K = |K Forward transform | = [C+D/2 |
DMCO1:L = |L Forward transform | = |pC |
DMCOT:M = |M Forward transform = [BK |
DMCO1:N = |N Forward transform | = |ML |
DMC01:0 = |0 Forward transform | = | |
DMCO1:P = |P Forward transform | = | |
Reverse transforms
CSMotor reverse transform equations (new setpoints)
Real motor = Description = CSMotors (eg. A=I-1/2)
Oy klLImnole]
DMCO1:A = |O Reverse transform A | = | ]
DMCO1:B = | O Reverse transform B | = | |
DMCO1:C = | O Reverse transform € | = | |
DMCO01:D = | O Reverse transform D | = | |
DMCOT:E = | O Reverse transform E | = | |
DMCO:F = O Reverse transform F | = | |
DMCO1:G =  |O Reverse transform G | = | |
DMCO1:H =  |O Reverse transform H | = | ]
Controller message
Connected to DMC2182 Rev 1.0s at 192.168.0.67
Information: Opening galil_kinematics.ui y
Supported
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Questions?

e Demo at Motion Solutions Australia booth DR
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