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Introduction

* LNLS - Brazilian Synchrotron Light Source

 Sirius - 4th generation storage ring
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Sirius Status - Phase 1 o
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Sirius Status
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Granite Bench Overview %

* High coupling stiffness to the ground and position control

Short Stroke

— Long Stroke

lllllllllllllllllll

MINISTRY OF 4
SCIENCE TECHNOLOGY | |
AND INNOVATION v ]

uuuuuuuuuuuuuuuuuu




Granite Bench Implementation -

. Numerical Method to solve Kinematics Equations
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Granite bench (GB)

4 stepper motors with abs. feedback
Air-bearing system for movement
Levelers - Tripod

3 stepper motors with inc. feedback SRAZILIAN S0VARNNENT
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GBs Past Scenario ARGEN

v

DeltaTau GB Project and code:
s-cnb-gb01
s-cnb-gb02
s-cat-gb01
s-cat-gb02

s-ema-gb01
s-mnc-gb01
s-sab-gb01
s-sab-gb02
s-sab-gb03
s-mgn-gb01
s-mgn-gb02
s-ipe-gh01
s-ipe-gh02
s-ipe-gb03
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Power Pmac Project Generation = [ 7 ) cnpem

b System LNLS
4 Tools Y
b C Language
b Configuration
b Documentation
VDE 2.0 i
Futuro... . 4 PMAC Script Language
SYStem s-cnb-a-pb03 json 4 Global Includes
s-cnb-b-pbh02 json
SpECiﬁCHtiOﬂS s-cat-a-pb02.json ) 0_1-Global_Definitions.pmh
. 5-mgn-a-pr3l.json ) 0_2-Vanables_Definitions.pmh
(-JSDN fIIE] 5-ﬂab-a-pb01.1_scun [ 0_3-User_Input.pmh
:E:EEEESHESE [} 0_4-SharedCCodeDefinitions.pmh
Y 1_1-E1_Leveler_X+.pmh
O 1.2-E2_Leveler_X-.pmh
Y 1.3-E3_Leveler_Z+.pmh
) 1_4-E4 Base_UX.pmh
[ 1.5-E5_Base_WE.pmh
Y 1.6-E6_Base_UP.pmh
Project Renderer (pmacgen) D) 1.7-€7_8ase_LO.pmh
0 1.9-E9_Piezo_Ry,pmh
. O 2_1-M1_Leveler_X+.pmh
- Slits _Base Y 2.2-M2_Leveler_X-.pmh
* PrOJECt 0 2_3-M3_Leveler Z+.pmh
S=F . — Y 2.4-M4_Base_UX.pmh
Jinja Granite Bench [ 2.5-MS_Base WE.pmh

Templates Project files 0 2.6-M6_Base_UP.pmh
— B Y 2.7-M7_Base_LO.pmh

il [) 2.9-M9_Piezo_Ry.pmh
Y 3_1-Epics.pmh

% A, b Kinematic Routines
ar) ﬁ Jinja b o L
i f 4 Motion Programs
[ EpicsSetpoints_CS1.pmc
[ EpicsSetpoints_CS2.pmc
4 PLC Programs
) 01-10CStop.plc
= [) 02-ValvesSynchronizer.pic
- - [) 03-EncLossRecognition.plc
[} 04-Readback.plc
11-PowerOnMotor.plc
12-HomingLeveler.plc
13-BaseTimer.plc
14-LevelerTimer.plc

2L a1 pade 1

EPICS/IOC
Configuration Files

o — - - o — — o

o000




Power Pmac Project Generation

Software Development

/

Clone template
from Git repository.

Update .JSON file w
data from motors,
encoders and CAD.

Render and
Download PMAC
Project.

Correct offsets for
each motor

Update the .JSON
file and commit final
version.

Mechanical Adjustment

o — o — e

System tunning

Tune the current
loop for each motor

Align read head
encoders.

Adjust pneumatic
system pressure
and flow.

Align the air
bearings to center
the bench

Align levelers limit
switch and
encoder range.

Tune the position
control loop.

Set software limits
for every axis.

Align mirror with
metrology

EPICS Integration

—_—— — ——— —— —

Render IOC from
.JSON file

Download code at
beamline virtual
machine

Run and test motion
with motors gui

Run and test Mirror
Bench GUI
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Class Diagram of PMACGEN Library

TrackingFilter

- frequency: float

-damping: float
- period: float

- encoder: OptionallEncoder]

Motor

- motor_type: MoterType

.

+indexes(): tuplefint, int, inf]

|

SoftEncoder

- TEMPLATE: ClassVarlstr]
-enci: HardEncoger

Protocol
-ADD
- ANALOG
-BISSC
-QUAD
-SUB
Encoder
p - TEMPLATE: ClassVar[str]
Type = - protacol: Protocol
-id: int
-EOT - name: str
- SNGL 1= - direction: int
-DOUB - fiter: Optional{TrackingFitter]
-8Swi1T
- SWATAN
Toviea +is_incremental(): bool
RESATAN +abs_pos_format(): str
CEvatan +enc_type(): Type .
s + encloss_status(): tuplefstr, int]
Toue +~index(): tuplefint, int, int, int, int, inf]
e + p_abs_pos(
CFLoAT +p_encl). tuple[str, str]
CShmERR +scale_facior(): str
. | + power_on_mode(: str
HardEncoder
- egu str
- bits: int
-res: float
-model: str
- channel. int

- manufacturer: str

+ gate(): int
+ chan(): int

J—

Quadrature

|

BissC

Analog

- TEMPLATE: ClassVar(str]
- protocol: Protocol

- TEMPLATE: ClassVaristr]
- protocol: Protocol

+is_incremental(): bool
+abs_pos_format(): str
+enc_type(): Type

+ encloss_status(): tuplelstr, inf]
+index(): uplelint, int, int, int, int, int)
+p_abs_pos()’ sir

+p_enc(}: tuplelstr, str]

+ scale_factor(): str

+ is_incremental(): bool
+abs_pos_format(): str

+enc_type(): Ty

+ encloss_status(): tuplelstr, int
+index() tuple[int, int, int, int, int, int]
+p_abs_pos(): str

+p_enc()’ tuplefstr, st]

+ scale_factor()” sir

+ serial_enc_cmd(): str

- TEMPLATE: ClassVarlstr]
- protacol Protocol

- range: str

- single_ended: bool

+is_incremental() bool
+abs_pos_format(): str

+enc_type() Type
+encloss_status(): tuplefstr int]
+index(): tuplefint, int, int, int, int, int]
+p_abs_pos(): s

+p_enci)’ tuplestr, str]

|+ scale_factor(): str

- average: bool
scale_factor_mult: Optional[str]

+Is_incremental(): bool
+p_abs_pos(): sir

+p_enc(): tuplelstr, st

+index(): tuplefint, int int_ int, int, int]
+ encloss_status(): tuplelstr, int

|

-TEMPFLATE: ClassVaristr]

- home_offsat: Optionallint] 1 'EE&READER
-in_pos_band: Optionalin] -
- in_pos_time: Opfionallint] - GPIOENADIR

| -STEFPER

MotorType
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EncoderReaderMotor

-motor_type: MotorType
- TEMPLATE: ClassVar(str)

- motor_type: MotorType
- TEMPLATE: ClassVaristr]

~motor_type: MotorType
- TEMPLATE: ClassVarfstr]

[ |

GpioEnaDirMotor PmMator StepperMotor

- motor_type: MotorType
- TEMPLATE: ClassVar[str]

Brake

- p_brake_out str

|

VirtualMotor

- motor_type- MotorType
- TEMPLATE: GlassVaristr]

AdditionEncoder

DifferenceEncoder

- protocol: Protocol

+enc_type(): Type

+ max_gac(): str

- home_channel: Optionaifint] - manufaciurer: sir ~ manufacturer str _ manufacturer str Rt A 1| - enc_table: int
-model: str —model st - model: str raie_on_delay: i (7] - max_limit int
- controler: str - brake_off_delay- int - min_timit int
~ home_gate(): int - controller st - channel: int X
>_gals() - typ_step_size: str Ztyp_step. size: sir " ma limit it - virtual_vel: Velocity
- nome.enen) it - max_limit int - channel int - min_Jimit: int = )
- min Jimit: int =1 T . ot —
| -max_output_freq_hz: float - max_voltage: float +
-servo: Servo - pim_width_s" float - peak_current foat
| - mas_limit int - nominal_current: float
- min_Jimit: int - time_on_peak: float
servo: Se - direclion: int
closed_loop_vel: Velocity - limit_switch: bool 1 ~
~fatal_imit: Optionalfint] - fatal_imit Optionalint] CurrentLoop
- senvo: Servo
- open_loop_vet: Velocity ~ii_gain float
+ gate(): int - closed_loop_vel. Velocity - ipf_gain: float
+chan() int - current_loop: CurrentLoop - ipb_gain: float
+ pfm_width(): str - brake: Optional[Brake]

) + gate(:int
+ chan(): int

I

2
( Servo )
-k_p: float .
- v float Velocity
-k_af: float
- K vifb: float -jog_speed: float
- KCi: float - max_speed: float
- KLVt float |, -iog_fa fleat
- K_vift: float - jog_ts: float
- KCaff. float - abort_ta: float

f—— |- abort_ts: foat

- out_db_off- loat
- kbreak: int
- breakposerror. int




GBs Current Scenario
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DeltaTau GB Project and code:
s-gbX
Parameters and deployed code
s-cnb-gb01
s-cnb-gb02
s-cat-gh01
s-cat-gh02
s-mnc-gb01
s-sab-gb01
s-sab-gb02
s-sab-gb03
s-ipe-gb01
s-ipe-gb02
s-ipe-gb03
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Summary

Advantages of rendering projects from data files:

Maintain only one repository, single source of truth
Increase standardization among mirror granite benches
Reduce maintenance cost by speeding upgrade to future versions

Concentrate the parameters of each system in one database
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