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Disclaimer

1.

Universal actuator controller (UAC) is device to control brushed motor-based actuators with voltage
(0-5V), SENT or PWM signal feedback. UAC is designed to be operated by safe voltage only -under
24V with maximum current or 12.5A (maximum measurable range and power supply fuse).
UAC is intended as engineering tool for laboratory application, to set and test actuator functions.
UAC is not designed, intended or certified for:

e Usage in medical systems.

e Usage in life critical systems.

e Usage in areas with flammable or explosive gas substances.

e Usage in other applications in which mistake or device malfunction may cause death or

personal injury or severe damage.

UAC described in this document is designed and intended for usage by authorized engineers and
technicians only.
UAC internal FW and PC application software are developed in the best intention to provide
expected functionality, but as is currently impossible to develop SW that is bug-free in all application
is SW provided “AS IS”.
UAC is considered as ESD sensitive device and operator shall follow common rules to avoid ESD
damage.
As UAC can be controlled remotely, users shall avoid potential injury caused by machinery operation
without direct supervision.

www.Lab-Tools.cz 1/70


http://www.lab-tools.cz/
mailto:info@lab-tools.cz

UAC user guide v 2.2.x rev. 02 (05/10/2021)

Table of content

1.

vk W N

INEFOTUCTION .ttt e st e e st e e et e e eabe e s abeesenbeesneeesanee 5
MAIN PARAMETERS MEASUREMENT - UAC measuring parameters .......cccceveveveieieiiieiereeeeenenn. 6
Main features — HW SChemMa ......couiiiiieieee et s 6
Y T W o =T = 4 =] A= TP 7
UAC iNPULS @N OULPUES ..eeeiiiiiiiieiiiiie ettt et e s st e e s saae e e s s nba e e e e s bbaeeeenanees 8
L I o oY o Yl oY= 3 =1 [PPSR 8
1 - IMIAIN SWILCR. ettt e s e s b e e st e e bt e e s st e e s be e e sab e e sabeeeneeesareeeneeas 8
2 = EXE_IN oottt e e ee e e e et e e e e e e e eeeee et e e s et eeeeneeeeeen s e e ersesreees 8
T D ] o PP PPPPPPPPPPPPPPPPPPPPPRt 8
A = SD_HSIMCI ...ttt ettt sttt et e b e b e s bt e she e e a s e et e e b e e ehe e sheeeab e e be e be e beenbeesheeenreeteen 8
4 - POteNtiOMEter KNOD . ..ottt st sttt sttt re e 8
5 - Thermo COUPIE INEEITACE ...ii it e et e e e st e e e e sbtee e e sbtaeessaseeeeesnns 8
LI R (T Yo o - 1 1= ISP PSP 9
L mAUX /O ettt ettt ettt e a et s he ettt bt et e bt e a e e bt e ae et e bt et e beehe et e ebeeatenaeeaeeneene 9
2 mCAN/RSABS ...ttt ettt ettt b e a e bt e a et bt et et e bt e bt e bt e a e e bt eat e beehe et e ebeentenbeeaeeneenne 10
B o ETH 207100 ... ettt ettt ettt et et b et e st sa e bt s ae et e s bt eatesbesheenbesbeentebeeat e beshe et e sbeeneenbeeaeeneenne 10
Y YT oW o T AVt o =T o o 1T P PRSP 10
5 - DC MOTOI TEIMINAIS ...ttt ettt e st s bt e e st e e sabeeesabeesabaeesabeesaneeesareens 11
6 - SENSOT LOIMINGAIS ...ttt ettt sttt ettt e s bt e s ae e sat e st e e bt e b e e sbeesbeesmeeeneeenteenbeens 11
A YT V2 (ol ST Y = 3 To | o PPt 11
8 = FUSE ittt a e 11
LI T = T o 0 o 1 o Y- V=] PR 12
UAC CONTIOL .ttt ettt ettt e et e s bt e e st e e s bt e e sabeeesabeesanseesnneesneeenas 13
Lo T |V =1 o I [ LY A - 1Yo 11 SRR 13
Lo N € -1 o] o TN =1 SRS 14
6.3, TOXE VIBW ittt bbb e s s s s e s 14
L Y 1 o Y- 1= PPN 16
6.4.1. SENSOT MOTES ...ttt et ee ettt e s e e st esat e e s bt e s bee e sabeeebe e e s seeesabeeesaseesareeeaneeesareeanneas 16
6.4.2. (O] oY= o= Y[ aT= 3 oo To [T USRI 16
6.4.3. Y A VAV = To T T=T o oy AP PRPPE 18
6.5.  Load CS (CoNtroller SETEINGS) .....ccciccuiiie ittt ettt e e e tte e e et e e e e e be e e e eeare e e e eeareeeeeennes 18
(o ST o = To o To ) (o] o TSP US PR 19
6.7, SEECFG ettt ettt et e h e s h et st e bt bt e bt e beeareesneeereereens 20
LR T [ o1 o TSP PRV PPOPRTOPRRRPRRPRTRN 21
(o T 7 N VY o o - [ o Y o Yo [ SRR 22

www.Lab-Tools.cz 2/70



UAC user guide v 2.2.x rev. 02 (05/10/2021)

/N VX Ol L G U 1 =T PSPPSR 23
% T VA ARV Yo o PO EP PP 23
7.2, Minimum PC reqUIFEMENTS ....euiiiiiiiiiiiiieee ettt e e e e e ettt e e e e e s s sbtree e e e e s s e s sabebeeeeeseessnnnenaeens 23
7.3.  SWinstall and NetWork SETLINGS ......uvviiiiiiie et e e e e e e e e 23
7.4.  Universal Actuator CoNtroller SW . ...ttt st s 25
7.4.1. SWW CONTIOIS. .ttt ettt b e sttt e bt et e s bt e sae e saee st e e b e eneennees 26
7.4.2. PABE - IMIAIN ..ttt ettt e e ettt e e e e e e st e e e e e e sttt e e e e e e e nnraeaeeeeeann 26
7.4.3. Page - CoNtroller SETHINGS ..uvvviiiiieeciee e e e e e s e e e s abee e e s anes 27
7.4.3.1. (@fo] o] aro] 1T - o =L TP 29
7.4.3.2. LY T o 0 F PP O PP UPOR PRSPPI 29
7.4.3.3. PWIM TIMIES 1eeeeitiies sttt sttt ettt e e et e e e st e e e sbte e e e sbteeeesabeeeessastaeeessseeessnssneesnnns 30
7.4.3.4. DAQ — (AUX ChANNEIS) c..eviieiiie ettt ettt ettt e te e et e s tte e s ta e e sat e e stae e taeesasaeensaeeenraeennes 31
7.4.3.5. PID SETLINES ..vvvvreeeeee ittt ettt e e e s s ettt e e e e s s s abb et eeeeesssaabbbaeaeeese e s nnrbbaeeeeeeesanrrraaees 33
7.4.3.6. Yo ] i =1 T 11 Y= PSR 34
7.4.3.6.1. Soft-landing - SPEEd BraKe.........coooiiiii i e e e 34
7.4.3.6.2. Soft-landing - poSition raMpPING......c.ceiiiiiiei e e 36
7.4.3.7. TEMPEIAtUIE_SCAIE ...vviiiiciiiee ettt e et e e e e sbae e e e sbte e e e sbeeeeesbaeeessstaaassnns 37
7.4.3.8. Controller settings - standalone WiNAOW ...........ccccviiiiiiiiiie i e 40
7.4.4. Page - MOTION_ProfilES ...c.uviie ettt e et e e e be e e e e are e e e e ara e e e enbeee e e nrees 41
7.4.5. PagE - VIBWET e, 47
7.4.6. Page - ACTUGTON TESTING ..vviiiiiiiiiiiieieee et e e e s s s sabea e e e e e s s ssabbbaeeeeeeseas 49
7.4.6.1. Page - Speed & Delay & t90 (response time Mmeasurements) .......ccceeeeveeerveenveeecrveeseveeennes 49
7.4.6.2. Page - Friction teSt ..o, 51
7.4.6.3. Page - HS oSt i, 52
7.4.6.4. Page - BACKIQSh tESt .....coiiiiiie et e e e srrae e e eans 53
7.4.6.5. Page - Sensor calibration teSt.......ciiviiii i e 54
7.4.6.6. Page sensor Linearity & aCCUraCy MBVIEBW .........civiiiiriiiiiiieeeeeeeniiiieeeeeesesssirseeeeessssssnnssneees 55
7.4.6.7. Page angle Vs. SENT Chart......oo ittt et e et e e e e tte e e e s bte e e e enraeaeeans 55
7.4.6.8. Page angle vs. percentage Chart.......oo e 55
7.4.7. Page —FirmMWare FIash........uuei ittt ree e e rae e e e nabae e e e arees 56
7.4.8. Page — VErsioN NISTOIY ..cciiiiie ittt e e et e e e s e e e s s abae e e eabaee e e arees 58
7.5.  Universal Actuator Controller SW — multichannel .........ccccooioriiiininieeee e 59
7.5.1. Panel - ChanNEIS ...oo et e e sre e sareeeas 59
7.5.2. Yo T< I V- 11 o VPO OURTOPPROPRTRP 60
7.5.3. PANEl = VIBWET ..ttt s s st sre e s s 61
7.5.4. Panel - Controller_SettiNgS_ VIEW......ccuiiiiciiiiieiiiee ettt e e e e bae e e vae e e sabae e e e ares 62
7.5.5. Panel - Controller _Settings VIEW......cuuiiiiciiiiiiee ettt e e e e e e e naee e e e e e e 63

www.Lab-Tools.cz 3/70



UAC user guide v 2.2.x rev. 02 (05/10/2021)

8. Record files definition .......oo.iiiiii e 64
8.1. UAC (SINGIE ChANNEI) ..eietiiieiiee ettt ettt et e et e e s e e s e e e e e e eab e e e naseeenneas 64
8.2. UAC-MUILI-CRANNEL....ciiiiiiiie e s s 65
9. SW REVISION NISTOIY coeiiiiieeeee e e e e e e e e et e e e e e e s e s nnaeeeeeeeeas 66
9.1. Revision history of UAC firmMWare......ccuuiii ittt e s e s e e e e 66
9.2. Revision history of UAC single channel SW ............ooiiiiiii i 67
9.3. Revision history of UAC multi-channel SW........cccuuiii oo e 69

www.Lab-Tools.cz 4/70



UAC user guide v 2.2.x rev. 02 (05/10/2021)

1. Introduction

UAC (Universal Actuator Controller) is controller developed to control primarily simple actuators with
brushed DC motor and sensor position feedback with Voltage, SENT or PWM interface.

UAC functions may be expanded in future to drive also intelligent actuators due to embedded
CAN&RS485 interface.

Main features of the UAC:

CONTROLLABILITY - actuators can be controlled in open or closed loop manually by
potentiometer knob, remotely by external voltage (0-5V), by CAN messages, by PC over Ethernet
or by standalone motion profile uploaded to UAC. UAC can also generate sinusoidal or square
movement profile defined by user.
USER INTERFACE - all user control is done via 5" touch screen. Data are interpreted as text values
and graphics charts. PID profiles and motion profiles must be created by dedicated SW and
loaded to UAC in advance.
SD CARD SETTINGS - All settings are located on SD card and contains PID profiles according to
user settings for various actuators and actuation cycle definitions.
SINE / SQUARE MOTION GENERATOR - UAC can generate sinusoidal or square movement
defined in touch screen interface settings.
SOFT LANDING - when approaching hard-stop, UAC can be set for soft landing parameters in
order to limit speed of actuator. This is available in both directions where hard-stop contact may
occur.
AUTOMATIC ALARMS - In every UAC PID profile are also alarm definitions which defines key
characteristics of the behavior and also time window for signal averaging.
- Min & Max limit for position feedback
- Time window for definition of average values for alarm limits

o Time duration (max 300s)

o Max average current limit

o Max average position error

o Min Pk-Pk movement

These alarms may prevent damage of tested unit or equipment and stop test in case of error.
PWM ZONE LIMITATION - control parameters contain also PWM limitation for operating zones
according to actuator position (low / mid / high zone) and also different direction of the
movement. It means we can set mid position limit to 100% of PWM then low limit to 30% of
PWM (in order to be sure, we don't damage actuator when we can reach hard-stop), but when
exiting low zone back to mid zone we can set 100% limit again as we don't risk hitting hard-stop.
This function can be enabled in Closed loop and Open loop mode as well.

MISS WIRING PREVENTION - To avoid miss connection of actuator cable harness is system
checking sensor signal connection in order to identify correct sensor connection. Check is based
on sensor feedback is in given range for passive diagnostics and current draw is also in requested
range and in case of digital feedback SENT / PWM must be present before UAC apply power
toH-bridge.

PID TEMPERATURE SCALING - to control actuators under various temperature profile can UAC
use external thermocouple to scale PID settings to be adopted according actual temperature. For
this is equipped with 3 different PID settings for 3 programmable temperatures, which are scaled
by linear formula according actual temperature.

POWER - UAC uses separate power for logic of UAC and DC motor power, user can test any type
of DC motor power without influence on UAC functionality.
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e AUXILIARY IN/OUT - UAC can be used with other inputs and outputs (relay OUT, Quadrature

encoder, analog in/out, digital IN/OUT and Thermo-couple measurement).

2. MAIN PARAMETERS MEASUREMENT - UAC measuring parameters

- DC motor power voltage 0-33Volt (over voltage up to 33V)
- DC motor power current (+/- 12.5A)

- Sensor power voltage (0-5V)

- Sensor current draw (0-30mA)

- Sensor position feedback (voltage / SENT / PWM)

- Other programmable channels:

o

0 O O O O

SENT fast channel 2

Quadrature encoder signal

Temperature of thermo couple

External analog inputs

Controller P, I, D components, real PID demand with soft landing
For other channels see chapter 7.4.3.4 DAQ — (AUX channels).

3. Main features — HW schema

UAC — HW block

Sensor power

Sensor analogue IN

Sensor digital IN

SENT/PWM

Actuator power
24\ max

UAC system board

Touch screen 5 inch

Sensor power supply

S Internal Power

supplies 5/3.3V Logic power 12V

Hand demand knob

On/Off control
Voltage sensing
Current sensing

Ext. demand BNC

SP1SD card

Control

Current sensing ETH interface

Voltage sensing

Native SD card
interface (HSMCI)

Thermocouple
interface

AUX - D-SUB15

Relay OUT

Al 0-5V

A0 0.5-2.5V
Quadrature IN
DO 2xOpen C

HW is structured as shown in the schema above, the UAC system board contains main components like

power supplies for all subsystems, measurement sensors and amplifiers, H-bridge, input/output

conditioning circuits and protections, bus drivers and all connectors for user interfaces. CPU module is

based on 32bit Cortex M3 84MHz and is separated on dedicated board which enables simple
replacement and possible upgrade to another MCU platform. Hi speed SPI bus connects Ethernet

interface as main communication bus for PC interaction and also SPI mode SD card which contains all

settings and calibration files of UAC. Dedicated HSMCI interface for SD card is option for future

www.Lab-Tools.cz
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implementation of standalone recording data to SD card. I12C bus provides interface to thermocouple

sensor and can be also used for future expansion with other sensors. Main user control interface is

5“touch screen which provides all necessary user controls and indicators including live charts of control
position demand and feedback as well with DC motor current.

4. Main parameters

Operating voltage UAC logic 10-14V DC
DC motor power 7-24V DC
DC motor current (fused) 12.5A

DC motor PWM frequency

100Hz - 20kHz (UAC is designed for 1kHz nominal as switching
time is fixed to nominal value 6.5us (error approx. 0.65% @
1kHz). With higher frequency is timing impacted more as
switching time is constant!)

Signal data acquisition
frequency

All data channels 1000Hz

Control loop frequency 500Hz
Sensor feedback Voltage / SENT / PWM
Sensor power 5V max 30mA

Control modes

Open loop + closed loop controlled by multiple inputs - see
chapter Operating modes.

Soft landing settings for controlled hard-stop contact

- demand ramp (defining position and ramp of demand)

- speed brake (imposed speed limitation)

PWM limiting

Over all limit + 3 zones according position (low, mid, high) with
different setting for entering zone and exiting zone (low zone
IN/OUT + high zone IN/OUT)

Sensor condition test before
DC motor enable

- Voltage limit range to identify passive diagnostics
- Current range to define correct current draw
- SENT / PWM signal presence

Memory storage

SD card (SPI)

- for PID profiles

- motion profiles

- UAC calibration

- System settings

SD card HSMCI (future implementation of standalone recording
to SD card - not yet implemented)

UAC communication to PC

Ethernet 10/100 for control and data acquisition
USB for service (new firmware installation)

UAC communication bus
interfaces

CAN - Remote control of Master/Slave mode
RS485 —Future option

Thermo couple interface

Temperature measurement can be added as auxiliary channel.
PID scaling according the temperature.

UAC 10 interface

- Analog input 0-5V, 12bit resolution

- Analog output 0.5-2.5V, 12bit resolution

- Digital in (fast counter input)

- Quadrature encoder interface

- Relay out (C, NO, NC)

- 2x digital in

- 2x digital out (open collector max 500mA)
- 5V power supply 200mA

Dimension / Weight

165x80x135mm / 0,9kg

www.Lab-Tools.cz
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5. UAC inputs and outputs

5.1.Front panel

1 - Main switch

2-Ext_IN

3 -SD_SPI 4 - SD_HSMCI
5 - Potentiometer

knob

6 - Thermocouple IN

1 - Main switch.

Main switch is switching ON/OFF UAC logic power, but DC motor line is not under this switch
circuit. As Hl current line is switched by H-bridge and protected by fuse. For safety reason must be
available power OFF on power source for DC motor.

2-Ext_IN
Ext_IN is voltage input for remote control via external voltage source. Control voltage is in range
0-5V only!

3-SD_SPI

SD_SPl is memory slot used for PID profiles, motion profiles, UAC calibration and settings.
Normally is on SD card located also software for PC and appropriate windows runtime. As this SD card
contains settings and calibrations is recommended to backup card content.

4 - SD_HSMCI
SD_HSMCI slot is used for future upgrade for standalone data acquisition directly on this SD card.

4 - Potentiometer knob

Potentiometer knob is main control for manual position or PWM adjustment in open lop mode
(in open loop the zero PWM is logically in the middle while min and max sign corresponds to -100% and
+100% PWM). Position demand in closed loop mode corresponds to sensor feedback.

5 - Thermo couple interface

Thermocouple interface is set for standard K-type thermocouple. Measured temperature is
displayed in text mode on display, can be send over Aux channel to PC and is used to scale PID settings
with temperature to achieve better control. In Master/Slave mode is temperature broadcasted from
master to all slaves, but in case of need may be connected sensor to slave as well, which takes priority
before CAN temperature.
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5.2.Rear panel

2 - CAN/RS485

3 -ETH 10/100 4 -Main

power

terminals 5 - DC motor

terminals

7 - Service USB

6 - Sensor :
terminals

AUX 1/0 is D-SUB 15 connector for additional inputs and outputs.

PIN No. Function PIN No. Function

1 Relay NO 9 Analog OUT
2 Relay NC 10 Analog IN

3 Relay COM 11 Digital IN Fast
4 Digital OUT _1 12 Quadrature |
5 Digital OUT_2 13 Quadrature B
6 Digital IN_1 14 Quadrature A
7 Digital IN_2 15 GND

8 +5V Shell GND

Note: Digital OUT 1 and 2 are open collector outputs capable to switch max 500mA.

Currently supported functions are:

Relay output is switching when UAC is in operating state (can be used to control other test
equipment with relation to actuation condition).

Analog input can be assigned to one of Aux DAQ channels

Quadrature encoder input can be assigned to one of AUX DAQ channels

Digital input 1 can be used to stop controller by external signal. In case of master/slave operation is
master sending stop command to all slave units as well. Log 1 is external stop, log 0 is continue. Input
to be activated by +5V TTL logic (preferred to use +5V from UAC in connector pin 8)

Digital outputs are used to control relays for calibration interface (connecting between calibration
interface for sensor and UAC Analog or Digital input). Outputs are open collector with 500mA max
current (load to be connected between +5V and output).
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- Analog output contains sensor signal feedback (analog/SENT/PWM) in range equal to 0.5 to 2.5V
(equal to 0-4095Bit or 0-5V or 0-100%)

2 -CAN/RS485

CAN/RS485 is D-SUB 9 connector for CAN bus and RS485 bus communication.

PIN No. Function PIN No. Function

1 RS485B 6 CAN Low

2 120 Ohm RS485 7 120 Ohm CAN
3 120 Ohm RS485 8 120 Ohm CAN
4 RS485A 9 CAN High

5 SYNC Shell GND

Currently supported functions are:

- CAN communication is available in Master & Slave mode and allows one UAC in Master mode
controls other UACs in slave mode. CAN bus signal is send every 1ms to trigger measurement and
transfer operating mode and demand to slaves.

Note: when UAC is in slave mode, the master UAC is triggering measurement of slave. If no signal is
present — slave appears to be stacked as no timing is provided!

3 -ETH 10/100

ETH 10/100 is Ethernet connector used as main interface to communicate with PC. Default IP
address is set to 192.168.100.20. Is expected to operate under the same subnet so netmask is set to
255.255.255.0 and no GW settings is needs.

4 - Main power terminals

Main power terminals consist from 12V power of UAC logic and separated Motor H-bridge power
for DC motor with common ground. Logic voltage input of 12V (max 14V) has diode to prevent reverse
polarity damage. Motor H-Bridge power (Min. 9V Max. 24V) is protected by fuse 12.5A and ground
connected diode. In case of reverse polarity as minimum will be damaged protecting fuse!
Please take special care when connecting power to UAC!

This allows to use any voltage for DC motor control and as well current source for specific testing.
Overloading of the power supply will also not case reset of the UAC. For simple operation may be
powered from single power supply as well. In this case connect logic and motor power to single power
supply 10-14V.
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Reverse polarity connection may damage UAC!

5 - DC motor terminals

DC motor terminals are located on hi power side of the main board, on other side from sensor
terminals. The logic of controller follows the sense of position feedback. Polarity is defined to movement
direction when increasing PWM in positive direction is imposing movement of actuator in rising
direction. In case of opposite connection must be reversed to follow sense of PID closed loop control.

6 - Sensor terminals

Sensor terminals are separated for voltage input and digital (SENT/PWM). Both requires different
input load circuit. Specific values of components may be used upon agreement until are compatible with
PCB layout. Sensor power voltage provides 5V limited to 30mA. Both can be measure and captured.
Sensor power can be switched On/Off programmatically when needed.

Incorrect connection may lead to UAC damage!

Default load circuits:

+5V
+5V

SENSOR SIGNAL D, WHITE SENSOR SIGNAL A, WHITE
Sensor digital IN Sensor analog IN

B3 B4
g I
© O 3k9 0.1%
Cc27 ~

(n/a_]

R25

571-0600 571-0600
28

gl e 4n7T MTQ

GND

4k7 0.1%

Load circuit of SENT/PWM input Load circuit of voltage input

7 - Service USB port

Service USB port is dedicated for firmware upgrade in UAC. Firmware flashing is available
through UAC software.

8 - Fuse

Fuse is protecting UAC Motor power from over current and also from reverse polarity. Use only
compatible fuse for 12.A (medium time-lag) only.
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5.3.Bottom panel

ERASE - WITH
NON-CONDUCTIVE ROD | UNSTICK
d-3mm, L-30m

From bottom site is located sticker, which covers hole to access switch for memory erase.

In case of problems with SW flashing, can be un-sticked and pressed using some nonconductive stick
(match stick for example).

ERASE 7 WITH

www.Lab-Tools.cz 12/70
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6. UAC control

7 -STOP /
START

STOP

10 - Zone for Text or Graph indication

[FEES——— ————— —

Zone for Text or Graph indication

Set: Enter in to functional settings

Load CS: Load Controller Settings incl. PID settings, Limits & Alarms

Load motion: Load motion profile from SD card

Proc.: Standalone procedures (Extended functionality)

Set CFG: Main settings of UAC (IP address/SM mode/Bus ID and flashing mode)

Info: List of last events and active settings

START/STOP: main button to start or stop operating mode. New mode is applied always from

STOP mode (for each change must be stopped and then started again to be applied)

8. Pause: Button applies pause to the automatic profiles, such a DS motion profile, sinus/square
generator etc. Motion will be stopped at last demand position.

9. Text/Graph: Button to switch between charts and text values

10. Zone for Text or Graph indication

NoukwnNpe
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6.2.Graph view

11 - Current

1. Demand/Feedback: Graphics chart is showing live behavior of demand and feedback. Fix scale is
between 0 to 4095. This is used also for 0-5V and 0-100%

2. Current: Current chart showing full range -12.5A to +12.5A (corresponding to full range of the
current sensor).

6.3.Text view

Feedbz C
A 2 £ FEEdbaCk A

‘

A

6 - SENT status

1. Demand: Demand value shown according to the unit selected in point 3
2. Feedback: Feedback value shown according to the unit selected in point 3

www.Lab-Tools.cz 14/70
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3. Unit switch: Allows change of units between Decimal / %of VCC and Volts. Default unit is
selected according to selected sensor interface, but it can be changed by user.
4. Active values: Shows actual measurements.
a. Operating mode: Active operating mode (see 6.4.2 for details)
Sensor mode: Selected sensor interface (0=0ff, 1=Voltage, 2=SENT, 3=PWM)
Rail voltage: Actuator H-bridge input voltage
Sensor voltage: Sensor supply voltage
Motor current: DC motor current draw
Sensor current: Sensor current draw
DC motor PWM: Actual DC motor H-bridge PWM
Profile blocks: Actual and total number of blocks of SD card motion profile
Profile pointer: Actual segment of active block of SD card motion profile
Profile trimmer: Actual timer value of active block of SD card motion profile
Block repeat: actual and total number of block repetitions
Temperature TC: Thermocouple temperature
m. Thermocouple IN: Thermocouple cold junction temperature
n. H-bridge temp: Temperature of H-bridge. Sensor controls internal fan and protects from
overheating.
5. Alarm: Shows alarm settings and actual values. Alarms limits are defined in actuator CS
(controller settings).
a. Alarms enable: When alarms are enable =1 off =0
b. Alarms Act: Alarm is active when is enabled and all buffers are loaded with valid data (as
most of alarm parameters follows average values)
c. Time window: actual time of buffer / length buffer (for averaging and min max
calculations)
Low position limit: Low position threshold to rise alarm
Low position: Actual value of low position
Hi position limit: Hi position threshold to rise alarm
Hi position: Actual value of hi position
Current limit AVG: Max value of average current
Avg current: Actual value of average current
j. Min Pk-Pk limit: Minimal actuator Pk-Pk movement definition over the alarm time
window.
k. Pk-Pk move: Actual actuator Pk-Pk movement
I.  Max AVG pos err: Maximum allowed position error demand vs. feedback average over
the alarm time.
m. AVG pos err: Actual value of average position error
6. SENT timing: Detected tick time of SENT (in us) and detected type of SENTCRC (L=Legacy,
R=Recommended)

S®m 0 o0 T

e o o
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6.4.Set page

— = e s+ £ el
< T ’

Sensor_mode

“ b

Operatlng mode

| Frequency [Hz] — Low limit -
| i limit 250008

Set PWM frequency [Hz]
6.4.1. Sensor modes
a. OFF (sensor power is OFF)

Voltage (power ON &analog voltage feedback 0-5V)

b.
c. SENT (power ON & SENT feedback)
d

PWM (power ON & PWM feedback)

Sinus

6.4.2. Operating mode

UAC supports multiple operating modes which defines state and behavior of UAC.

All open loop modes and all closed loop modes requires to be enabled valid sensor signal
connection to meet limits set in CS profile (must be reached sensor current draw within lim

it, in

case of analog voltage must be within limit or digital signal must be present). This is helping to
avoid miss-connection of the cable harness as incorrect connection may lead to UAC damage!

Incorrect connection may lead to UAC damage!

Mode | Description
0 Disabled (OFF)
10 Manual Open Loop Knob
11 Ext Input Open Loop
12 Ext CAN demand Open Loop
13 SD card demand Open Loop
14 LAN demand Open Loop
20 Manual Closed Loop Knob
21 Ext Input Closed Loop
22 Ext CAN demand Closed Loop
23 SD card demand Closed Loop
24 Pre-defined 1
25 Pre-defined 2
26 Pre-defined mode_3 - Sin & Square

Open loop
mode

Closed loop modes

www.Lab-Tools.cz
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27 LAN demand Closed Loop
48 Error supply voltage LOW (under 7V)

49 Error CAN master signal missing

50 Error_H-bridge over temp (in case is over 80°C)

51 Error_sensor_ICC

52 Error_sensor_value
53 Error_sensor_SENT/PWM
54 Error_TC disconnected

55 Error alarm under position

Error modes

56 Error alarm over position

57 Error AVG current over limit

58 Error alarm Min Pk-Pk not reached

59 Error alarm Position error over limit

60 Error_ExtCAN

63 Waiting for UAC/Display Flash

The most common modes settings are coded under buttons in the settings.

e. Open loop defines mode 10 (in case the demand mode is set to Knob) or mode 11 (in case
the demand mode is set to Ext IN). PWM limitation in selected CS profile from SD card is NOT
active in open loop mode! Thls is valid in general for all open loop modes.

f. Closed loop mode 20 (in case the demand mode is set to Knob) or mode 21 (in case the
demand mode is set to Ext IN). Closed loop control follows the selected CS profile from SD
card. This is valid in general for all closed loop modes.

g. Pre-def is basic actuation profile for test activating mode 24.

h. SD_Open_L is activating mode 13. SD_Open_L using selected profile from SD card to define
actuation cycle PWM. For this mode please select requested motion profile under "Load
motion". Actuation profile must be generated for Open loop as is defining directly PWM
demand.

i. SD_Closed_Lis activating mode 23. SD_Closed_L using selected profile from SD card to define
actuation profile based on position. For this mode please select requested motion profile
under "Load motion". Actuation profile must be generated for Closed Loop as is defining
position in closed loop.

j- Mode Sin / Square is open deflnltlon of periodic movement.
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There is option to set frequency of the actuation cycle, low limit and high limit defines Pk-Pk
movement and Sinus / Square switch selecting weather is needed sinusoidal movement or
step response. Parameters can be changed on the fly.

k. SET MODE can set any of modes described in table above.

I.  ALARMS_ON/OFF activates and deactivates alarm setting defend in selected CS profile.
According the user needs can be activated or deactivated.

6.4.3. Set PWM frequency
Defines the DC motor PWM frequency. Maximum allowed is 20kHz, but optimum is 1-2kHz. H

9

Applicable range is 100Hz - 20kHz. UAC is designed for 1kHz nominal as switching time is fixed to
nominal value 6.5us (error approx. 0.65% @ 1kHz). With higher frequency is timing impacted
more as the switching time delay is constant!

6.5.Load CS (Controller Settings)

To select requested CS profile, use UP & DOWN keys to navigate file selector to the requested file name.
Click to SELECT button will load profile to UAC. EXIT is used in case to just exit the page.

www.Lab-Tools.cz 18/70



UAC user guide v 2.2.x rev. 02 (05/10/2021)

6.6.Load motion

To select requested motion profile, use UP & DOWN keys to navigate file selector to the requested file
name. Click to SELECT button will load profile to UAC. EXIT is used in case to just exit the page.
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6.7.Set CFG

1 - IP Settings

2 - UAC_MS MODE

3-UAC_BUS_ID

4 - Display flash

5 - UAC SN& FCODE

1. IP settings
IP address to be set according the network requirements
Mask is hard coded to be 255.255.255.0
GW and DNS are not used. UAC can operate in local network only
2. UAC _MS_Mode
Defines operating as Single/Slave or Master
0=single 1=slave 2=master
For master & slave operation is necessary to connect other UAC via CAN bus. In this
configuration is Master controlling all slaves connected to the CAN bus.
3. UAC_BUS_ID
Defines ID on bus (channel number - for identification of channel in case of error is shown)
4. Display flash
To enter display flashing mode, press this button. This mode is preferred for flashing in general
also to flash UAC firmware itself.
5. UACSN & FCODE
Indication of UAC serial number and function code

Pressing the SET button will save settings in UAC and perform soft restart of UAC.
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6.8.Info

This page indicates last 10 events and versions of the firmware and active IP address.
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6.9. CAN_Smart Mode
Additional mode of UAC is CAN_Smart mode. In this mode UAC acts as smart actuator driven over CAN

bus. This functionality was implemented to allow function like "Smart actuator”, but using simple
actuator with UAC. The functions and communication protocol can be adjusted based on customer

request.

Position control and feedback in range 0-1000 (2bytes Intel little endian).

Activation of this mode:
Set UAC_MS_MODE to value 11 (this enables this mode)

CAN settings

e CAN2.0 @ 500kbit

e Control over CAN in demand/feedback range 0-1000 equivalent to CS settings
Controller_min_range to Controller_max_range.

e Demand frame ID OxAl

@)

demand byte 0&1 (0-1000, Intel little endian)

e Feedback frame ID OxA2

O
O
O

Functionality:

Byte 0&1 Position (0-1000, Intel little endian),

Byte 3&4 Current (0.001A/bit, Intel little endian)

Byte 6 Errors

o bit 7 Sensor error (error range/ current ERR51+52+53)

o bit 4 Control failure (ERR55+56+57+58+59)

o bit 2 Temperature error (overheated UAC ERR50)

o bit 0 Power supply error (voltage under 7V ERR48)

Byte 7 Actuator status

o 1in case of correct CAN close loop mode / ==0 other states

- After power ON activated analog sensor settings and loaded CS " CAN_VOLT" automatically.
- Thenis controller set to wait for CAN demand.
- First demand frame will activate closed loop control.

- When CAN demand is not present actuator will keep last valid CAN demand position
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7. UAC PC utilities

PC software for UAC is based on LabVIEW version 2011. The installation of appropriate runtime is
required.

For UAC are currently available 2 tools:

o UAC control SW single UAC allows connection with controller, settings of the actuator profiles
(PID, limits, alarms etc.), generation of actuation profiles for standalone operation without PC,
measurements, recording, response time analyses, sensor calibration test and UAC firmware
upgrade. Records are saved in to the .tdms file format.

o  UAC multi-channel recorder for data recording from up to 6 UACs with selectable channels to
record and record viewer. Records are saved in to the .tdms file format.

National Instruments tdms format can be simple read by Excel add-on, which is available for
download at NI page.

7.1.SW versions

Available SW version is 1-x-x and 2-x-x. Version 2-x-x is not back compatible with 1-x-x, as contains new
functions and settings not present in version 1-x-x.

Note:

Before upgrade to version 2-x-x is necessary to backup Controller Settings, by creating screen shots as in
the new version must be created again. Then is needed to delete all Controller Settings including default
one. Then can be upgraded UAC core firmware and display to version 2-x-x.

Using new version of UAC single channel utility create again requested profiles, mainly profile "default"
which is loaded at start of UAC.

7.2. Minimum PC requirements

Processor: Intel core i5 or higher
RAM: 8 GB Minimum
0S: Windows 7 or Windows 10

Screen resolution: Full HD (1920x1080)
7.3.SW install and network settings

Latest SW is available to download at www.Lab-Tools.cz.

To run these SWs is necessary to install LabVIEW runtime. Then is possible only unzip SW in to requested
destination directory and should be fully functional.

On UAC side is necessary for function SD card with settings.
By default, SD card contains 3 folders:

e CFG — Configuration files for UAC to set IP settings, calibration and CAN communication.
e (S - Controller settings files contains Alarms, PWM limitation, PIDs and soft-landing setting.
e MP — Motion profile files contain user defined motion profiles.
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For proper communication with UAC is necessary to manually set static network IP address in your
computer. Go to your Ethernet connection settings of the Ethernet interface intended for UAC
connection, select properties then select IPv4 protocol and click on properties — Set IP address from the

same range as UAC but different (the last of 4 group numbers to be different from UAC) and subnet mask
to be always 255.255.255.0.

B Ethernet Status

B Ethernet Properties

Internet Protocol Version 4 (TCP/IPvd) Properties

General Networking  Sharing

General
Comnection Connect using You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
IPv4 Connectivity: No network access &P Intel(R) Ethemet Connection (4} 121-LM for the appropriate IP settings.
IPv6 Connectivity: No network access
onfigure.
Media State: Enabled L (O Obtain an TP address automatically
This connection uses the following items: . )
Duration: 00.18.57 @ ise the following TP address::
Speed: 100.0 Mbps E3 Cliert for Microsoft Networks ~
peed: 0 b T3 Fie and Printer Sharing for Micrasoft Networks [P address: 192.168 . 100 . 1
Details. . Q08 Packet Scheduler Subnet mask: 255 .255 .255. 0
I8 inicimet Protacol Version 4 (TCP/1Pv4)
[ 4 Microsoft Network Adapter Muttiplexor Protocol Default gateway: II|
. Microsoft LLDP Protocol Driver
Activity .. Intemet Protocol Version 6 (TCP/IPvE) v Obtain DNS server address automatically
sent Q" Received < Ed (@ Usg the following DNS server addresses:
B L
4 Install... Uninstal Properties Preferred DNS server: II|
Pedket: | : Desetpon leate DN server: . ]
Transmission Cortrol Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
ot e across diverse interconnected networks [Jvalidte settings upon exit Advanced. .
Close oK Cancel Cancel

UAC uses fix mask 255.255.255.0 - means all IP addresses must have same first 3 group of numbers.
IP address of PC must be different from UACs IP addresses!

Example:

PC - IP address = 192.168.100.254

UAC_1 IP address = 192.168.100.001
UAC_2 IP address = _-
UAC_3 IP address = _-

Rule is: the first 3 numbers must be same and last numbers must be unique (1-254).

In the same network cannot be 2 same addresses!

If you are not sure about the settings, please ask your IT department for support!
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7.4.Universal Actuator Controller SW

{3 Universal Actuator Controler 2.2.1 - *
=] @[]
P_address ) i
192.168.1.3 uacsior [l step Idle UAC communication OK
Main  Controller_settings ~ Motion_profiles ~ Viewer  Actuatortesting  Firmware Flash  Version history Last Command | GET_UAC_HMI_FW
— Demand & feedback scale
DAQ START Max File record time [s] | 300 2 @ Start Record Record_name r 3
SENT

UAC_DAQ \

[ 310000-  1000- 1043 137 -227 [ O status 200
00000- 900 [ Counter 16400.C
2900.00— — Demand [N 26220

' [ Rail_Current 002

2800.00- u

70.0 [ Rail_Voltage 1332
o m
It
260000~ o0 ¥ ¥ [ Sensor_icc 914
2500.00- [] Sensor_vcC 5.01
00-

2400.00- T - ° sensor value [N | |2656.00
- mo—“i = B [ Speed -24.00
o - - o “
§ 2300.00: =1 g o [ aux1 -114.00
2 20m- 5 00 3 » 8 | Oauwxz 000

2 i
:j 2100.00- % g 3 3 [ aux_3 -1.00
4 200000 £ 03 g 7 | Oauxs 25000
B 200000- & < 2 o |
2 000,00 iy Sy B § [sENsORMODE
2 1so000- 2 g = I —
E 130000 200 ES # OFF M (-] SET.SENSOR MODE
8 - 300- & ® 2 UAC- Control Mod
170000- 0 = = z o ontrol Mode
400 OFFM (-] _SETUACMODE
wo000- 00 | J =
Demand
-50.0- )
150000~ ,—[ 5]
T [Ele
140000-  “600- -
Movement detector
00-
1300.00- 0.0 @
it
120000-  -800- rered
status  code
110000-  -900-
@ [ ]
100000-  -1000- 10431 137 -27
B source
. BRI uscrw|verzie UAC GUI FW | Displey FW: 2.1.0 Note: Press F10+to enable scrolling with window 2] _|| =

UAC measurement channels can provide data from 14channels.

Parameter Description Unit
Status Operating status of UAC 1[bit]
Counter DAQ counter (1kHz) 1[bit]
Demand Demand and sensor feedback are always defined as 12bit value. 1[bit]
By demand & feedback scale is shown in scale according to V]
actuator - right after connection but can be changed on the fly. [PWM]
Rail_Current H-bridge motor power current 1[A]
Rail_Voltage H-bridge motor power voltage 1[V]
PWM_val H-bridge motor PWM 1[%]
Sensor_ICC Sensor power supply current 1[mA]
Sensor_VCC Sensor power supply voltage 1[V]
Sensor_Value Sensor feedback 12b 0-4095 1[bit]
Speed Movement speed 0.1[bit/sec]
AUX_1 Programmable auxiliary channel 1. Data according to the According
controller settings channel
AUX_2 Programmable auxiliary channel 2. Data according to the According
controller settings channel
AUX_3 Programmable auxiliary channel 3. Data according to the According
controller settings channel
AUX_4 Programmable auxiliary channel 4. Data according to the According
controller settings channel

Each channel can be activated or deactivated using standard LabVIEW chart controls.
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7.4.1. SW controls

IP_address ‘

192.168.100.20

Setting of UAC IP address

UAC connect / disconnect

STOP SW

Idle

Status indicator - indication of action in progress and UAC communication

7.4.2. Page - Main

| DAQSTART
START/STOP live view in
chart

Ak

Mazx File record time [s] | 300

_ \
W8 StatRecod  Record name

Recording control - record files will be spitted according the record time in
separate files. Reasonable maximum is 300s (5min)

Demand & feedback scale

-

SEMT-decimal ITI]

Selector of scale for
demand and actuator

- -

[ Status m 151.00
[] Counter m
Demand -

[] Rail_Current m
] Rail_Voltage m

SENSOR MODE

OFF_MODE [~] | ‘

Remote settings of sensor mode
UAC - Control Mode

orvove | Lseache

[151.00 |
-12988.
264600
0.27
feedback signal B Remote settings of UAC mode
(SENT/Voltage/PWM) S - 120.00 Every mode must be canceled by OFF
[ sensoricc [ ||a.87 mode before entering another one!
[] sensor VCC m IF‘ Demand -
Sensor_Value - Im‘ ,i[ﬂ‘
[] Speed i lm Remote demand control (open &
[] AUK_1 /] lm closed loop)
[ Aux_2 B [700 |
] AUX 3 Y |[4200
[] AUX_4 Y ||o.o0
Live channels plots 14x
M.ojemm e ‘ E"::: e UAC FW |Ver2.1.8 ‘

Indicates movement of
the actuator

®© v |
source
~

v

Error indication

UAC GUI FW | Display FW: 2.1.0 ‘

SW versions of UAC Core & GUI
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7.4.3. Page - Controller Settings

UAC communication OK
Last Command |GET_UAC_HMI_FW

Remote files in UAC

48 Universal Actuator Controler 2.2.1
»
IP_address i
TS | o Sicny A3
Main  Controller_settings ~ Motion_profiles ~ Viewer  Actuatortesting  Firmware Flash  Version history
AC_Settings
Controller_ Range PWM_limits PID_settings Softlanding PWM_limits_t1°C PWN_limits_t2°C PWM_limits_t3°C
[ (0 ) - speed brake
Control frequengy PWM_frequency PID_limit_cycle_change | | ~ - [ pwn_timit 1 P
[ha] 1000 | [ha] 50 [bit] SL_E_enable 0 300
Controller min range || PWHLlimit max PID_temp_scaling .) En
] [bit] 1000 | [0.1%] SLE_position_low 0
Cantroller max_range | | PWWlow position || pip death_band 000 | [bit] e
4095 | [bit] 1000 | [kit] 5 [bit] 5L_B_pasition_high 0
Sensor_current_min PWW_high_position || pip spring balance 3000 | [bit] BWM_
500 | [mA] 3000 | [bit] o [0.1%PWM] || SLB speed._limit 0
Sensor_current_max | | PWH_limit_low_in PID P up 5 [0bivs] W
15.00 [maA] 300 [0.1%] 3.000 SLEP 0 [0.1%PV
Sensor_feedbck_min | | PWNL_Iimit_low_out || Bip b down 2.00 — —
0100 M 800 | [01%] 3000 ST BTt cycle_change | PD_Parameters 1°C2 | PID_parameters 2 PID. 5 t3°C
Sensor_feedbck_max | | PWM_limit_mid EoT S| [DA%PWM) PID_P_up PID_P_up PID_Pup
4900 | V] 1000 | [01%] 0030 0 4 4
Motor_voltage_min PWH_limit_high_out Softianding FID_P_down FID_P_down FID_P_down
EID. dlown ~position rampin - h -
0 M 80 | [01%] 0.030 e (=) 0 4 4
Mator_voltage_max. PWILlimit_high in || pip b yp SLR enable PID_Lup PID_I_up FID__up
m 300 | [01%) 20,000 ® 0 0.03 0.05
Motor_current_max Use in open loop PID_D_down ~ PID_|_down PID_I_down PID_|_down
] @ D SL_P_position_low o . e
Demand LP filt o o Joo T 10.c 0.
Emn ifter PWM LP filter PID_|_max_up SL P _position_high PID_D_up PID_D_up PID_D_up
o0 | 1 _P_position_hig . e -
100 | [] 200 01%PWMI || 3500 | bit) 0 5
————— PID_D_down PID_D_down PID_D_down
pra— Scale WM to 14V PID_|max_down SLLP_position offest ID_D. DD DD
= @) 200 [0.1%PWM] || (55 | bt 0 - B
Averaging time = T Fr Iop E PID_|_max_up PID_I_max_up PID__max_up
———————J Lreset until D_over | SL_P_speed_ramp . T oo
30 ls] pAQ @ e [DI%PWM] || 45 | [0.1%PWM] [0.1%RPWIM]
@) 1bit/s
Under_position PID_|_max_down PID_I_max_down FID_I_max_down
o bit] DAQ AU 1 I_reset_D_limit ! oaseaw 1 Fzco - roaseewon [ 200 oasepu
? Campo v 1000 [0.1bit/ms] [ Temperature Scale 0 (BRI 200 JUEIERINE 200 JIERERIN
Over_pasition I = spring_balance | | PID_spring_balance | | PID_spring_balance
2095 | [bit] DAQ_AUX 2 PrestiatllERR [remp 1 wMl || [0 | 1%pwm [0.1%PWM]
Max_AVG_current |_Compon [ - ra
0.50 | [A] DAQ_AUX 3 Temp_2 Alarms @ t1°C Alarms
Max_Peek_current D_Compo [» = ra n I urrent current
emp_3 B
[A] DAQ_AUX 4 Temp._ o 000 | [A] 050 | [A] 1Al
Min_Pk-Pk_move TC_temp® |~ Min_Pk-Pk_move Min_Pk-Pk_mave Min_Pk-Pk_move
o [bit] [bit] 0 [bit] 0 [bit]
Max_AVG_Pos_Err Max_AVG_Pos_Err VG_Pos_Err
2005 | [bit] 0 [bit]

File names UAC RAM Only
DEFAULT fi Read.settings |
m
CS3DAT f e settings
VT-REA-C.L
CAN_VOLT
UAC SD card
e gt ey
Wik C5 35 NEW fle
. Deitesestea e
| bedCiionsd.|
aio=ta  SaveinUAC

i) o oN

Note:
Press F& to enable extended settings

Press F10to enable scrolling with window

Page controller settings contains functions to read and write CS files for each application. The settings is
modified directly in UAC memory to take imediate effect. CS can be saved in UAC internal SD card and

used as needed.

CS consists from multiple blocks of parameters and extra settings temperature scaling with 3 diferent
temperature settings. 3 temperatures are needed due to usualy nonlinear behaviour of geared DC

actuators.

Usually lowest effort is needed at room temperature, but at low temp is needed to compensate
increased friction and at high temerature is needed to compensate significant increase of motor

resistance.

To control settings (loading, changing, deleting ...) is described in following table:
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Remnote files in UAC CS profiles in UAC SD card and appropriate functions
[ File names | uac ram only for manipulation.
DEFAULT ( Read.settings J
11 \ / The controls are divided in to 3 areas according the
C33.DAT Wirite_settings J data location. UAC RAM, UAC SD card and PC data.
VT-REA-C.L .
CAN_VOLT — First the profiles are written to RAM only as active
< = - settings of UAC, then when behavior is as expected
WJ we can save this active profile to UAC SD card for
T _ _ J future usage.
i e
[ D i J According the buttons we can also load profile from
\ 4 SD card, import settings from file in PC and many
| | Others
PC data

Save in UAC

LlesdCsfiomeclie, 10fr/oN

s Open Covindow, .

e Read settings
o Function to reload active settings in UAC (all parameters) and update list of files on SD card
e Write settings
o Function to send parameters in to UAC memory
e  Write CS to selected file
o Function to save CS on SD card to selected file (re-write)
o Write CS as NEW file
o Function to save CS on SD card as a new file
o Delete selected file
o Function to delete files on SD card
e SETCSfrom SD
o Function to load settings from file on SD card. Same function is double click on file in list box
e Load CS from local file
o Function to load local file settings to UAC. With selected "Save in UAC" the file will be saved
on SD card as well.
e Save active CS 2 local file
o Active CS in UAC memory is saved as file locally in PC
e C(Clear profile
o Function to clear parameter definition to start from clean file.
e Open CS window

Function to open independent window for CS settings. This is especially handy for PID tuning when
secondary screen is available.
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7.4.3.1.

Controller range

Controller_Range defines min and max close loop movement limits for control (in case the limitation is
needed). Then sensor current draw range for detection of correct operation and min and max range for
definition of valid voltage signal. This are important limits to identify correctness of sensor connection
before motor activation. These functions may save UAC from damage due to miss-wiring. Additional is
Demand LP filter which is smoothing demand changes (0-1range). The effect can be seen in PID_setPoint

parameter available within AUX channels. Controller_min_range and Controller_max_range are

parameters used also for control range definition in smart mode with CAN control. Then this range us

equal to 0 to 1000bits.

Controller_Range

0 | el

Controller_min_range
0 [bit]
Controller_max_range
4095 [bit]
Sensor_current_min
5.00 [mA]
Sensor_current_max
15.00 [mA]
Sensor_feedbck_min
0.100 [V]
Sensor_feedbck_max
4,900 [V]
vl
vl
[A]

Demand LP filter
1.00 [-]

Parameter Description Unit
Controller_min_range | Demand clamping to limit min 1[bit]
range (and range for CAN smart
mode)
Controller_max_range | Demand clamping to limit max 1[bit]
range (and range for CAN smart
mode)
Sensor_current_min Sensor check min current range [mA]
Sensor_current_max | Sensor check max current range | [mA]
Sensor_voltage _min Sensor check min voltage range V]
Sensor_voltage _max Sensor check max voltage range | [V]

Demand LP filter

Low Pass filter of demand signal.

Can be used to smooth
movement. Filter parameter to
be in range over 0 to 1. Effect of
the filter can be seen as PID set
point change (available in AUX
channels)

P1Dset point = Demand*LP_filter +
PlDset_point—l*(1'LP_ﬂ|ter)

(-]

7.4.3.2.

Alarms

Alarms defines run check of the actuator behavior in order to avoid damage by overheating or identify

broken component in case of over or under movement. Detection of blocked actuator if minimum

movement is not achieved or average position error over limit.

Alarms

Averaging time

30 [s]
Under_position

0 [bit]
Ower_position

4085 [bit]
Max_AVG_current

0.50 [A]

Min_Pk-Pk_move
o [bit]

Max_AVG_Pos_Err
4085 [bit]

Parameter Description Unit
Averaging time Alarm floating time window 1[sec]
Under position Low threshold limit to rise alarm 1[bit]
Over_position High threshold limit to rise alarm 1[bit]
Max_AVG_current Max AVG current limit over the [A]
averaging time
Min_Pk-Pk_move Min_Pk-Pk movement detected 1[bit]
over the averaging time
Max_AVG_POS_ERR | Max allowed position error over 1[bit]

the averaging time
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7.4.3.3. PWM limits

PWM_limits define overall limitation as well as 3 zones (Low/Mid/Hi) to restrict motor PWM and also
PWM direction limitation in entering these zones. Also contain switch to enable limits under open loop
mode, scaling of PWM with voltage (may be important for repeatability of control with PWM < 100%).
PWM_LP_filter can smooth PWM demand changes but introduces time delay which may cause
oscillation or instability of control (0-1range).

PWM limitation
4095 1 —
% CDr‘ItrD"Ef_mal_rangE
-
z 3
_ _
I =
ot -:I
£ £
1 —
= =
o o
PWM_high_position
:".?'
g
c
g PWM_limit_mid
8
o
S
®
=
T
=t
PWM_low_position
= =
2 8
|
9 =
W, =
£ z
_ E
= —l
AN
o
% Cnntrnller_min_range
0 &

PWM limits are always valid for closed loops modes and may be activated for open loop modes as
well.
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PWI_limits
PWHM_frequency

Parameter

Description

Unit

PWM_frequency

PWM modulation frequency (1000

1[Hz]

1000 [hz] optimum max 20k)
PWIA_limit_max PWM_limit_max Overall PWM limit for all zones 0.1[%PWM/bit]
1000 | [0.1%] PWM_low_position Threshold position (sensor 0.1[%PWM/bit]
PWM_low_position feedback) defining low zone
1000 | [bit] PWM_high_position Threshold position (sensor 0.1[%PWM/bit]
M high-pasiion feedback) defining hi zone
3000 | [bit] PWM_limit_low_in | PWM limit in low zone in 0.1[%PWM/bit]
PWR_limit_low_in . . .
200 [0.1%] _ descen‘dlr'lg.dlrectlon ‘ .
PWIL_limit_low_out PWM_ limit_low_out | PWM I|.m|t |r1 Ion zonein 0.1[%PWM/bit]
300 [0.1%] ascending direction
PWM limit mid PWM_limit_mid PWM limit in mid zone 0.1[%PWM/bit]
1000 [_4},1'},;] PWM_limit_high_out | PWM limit in hi zone in descending | 0.1[%PWM/bit]
PWI_limit_high_out direction
800 [0.1%] PWM_limit_high_in PWM limit in hi zone in ascending 0.1[%PWM/bit]
PWIM_limit_high_in direction
300 [0.1%] Use in open loop Activates limits also in open loop -]
Use in open loop mode
- LPW LP filter Low pas filter for PWM change [-]
PWM LP filter smoothening 0-1
100 | [ Scale PWM to 14V Function for scaling of PWM [-]
SR D according actual power voltage to
- 14V

7.4.3.4. DAQ- (AUX channels)

DAQ defines inputs on 4 auxiliary channels to capture required variables according to user requirements.

Dag
| Dag ALK 1
P_Compo |«
DAag ALK 2
|_Compon |«
DAC_ALX_3
D_Compo |«
Dag_ ALK 4
TC temp* |~

Parameter Description Unit

DAQ_AUX_1 Definition of what data to be shown on n/a
the channel

DAQ_AUX_2 Definition of what data to be shown on n/a
the channel

DAQ_AUX_3 Definition of what data to be shown on n/a
the channel

DAQ_AUX_4 Definition of what data to be shown on n/a
the channel
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Available AUX channels (selection menu)

0

W P_Component
|_Component
O _Component
H-Bridge=temp*10
TC temp*10
TC_temp_CJ*10
TickTime*10
Analog_IM_BMC
Analog_IMN_AUX
SEMT_CRC_READ
SEMT_CRC_CALC
Cuadrature enc.
PID_Setpoint
SENT_Fast 2
Motar_Current_AVG
SEMT_ERR_CTR
17
18
19
20
21

AUX channels definitions

Channel data

Description

Unit

P_Component

Actual value of P component of the PID regulator

0.1[%PWM]

P_Component

Actual value of | component of the PID regulator

0.1[%PWM]

D_Component

Actual value of D component of the PID regulator

0.1[%PWM]

H-Bridge temp*10 H bridge temperature x10 0.1[°C/bit]
TC_temp*10 Thermocouple temperature x10 0.1[°C/bit]
TC_temp_CJ*10 Thermocouple cold junction temperature x10 0.1[°C/bit]
TickTime*10 SENT actual signal tick time 0.00238095([bit/us]

Analog_IN_BNC

Analog input voltage of BNC input

0.001221[V/bit]

Analog_IN_AUX

Analog input voltage of AUX input (D-sub)

0.001221[V/bit]

SENT_CRC_READ SENT message CRC read 1[bit]
SENT_CRC_CALC SENT message CRC calculated 1[bit]
Quadrature enc. Quadrature encoder value 1[bit]
PID_Setpoint Real demand for PID (incl. soft-landing) 1[bit]
SENT _Fast 2 Send fast channel 2 1[bit]
Motor_current_AVG Average value of current using alarm settings 0,006105[A/bit]
SENT_ERR_CTR SENT error counter 1[bit]
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7.4.3.5.

PID settings

PID_settings define bi directional parameters for all parameters and anti-windup functions and
temperature scaling control. Temperature scaling functions are available only when settings is enabled,
or by activation hitting F8 key, it will activate parameters with definitions for each temperature as well.

PID_settings

ells

[bit] ‘
PID_temp_scaling ‘
“
PID_death_band

5 [bit]
PID_spring_balance

0 [0.1%PWM]
PID_P_up

3.000
PID_P_down

3.000
PID_I_up

0.030
PID_I_down

0.030
PID_D_up

20.00(
PID_D_down

20.00(
PID_I_max_up

200 [0.1%PWM]
PID_I_max_down

200 [0.1%PWM]
I_reset_until_D_over_Imt

-
I_reset_D_limit
[0.1bit/ms]

10.00

Parameter Description Unit
PID_limit_cycle_chnge Deactivated n/a
PID_temp_scaling Deactivated 0/1
PID_death_band Death band definition to avoid 1[bit]

oscillation of actuator without
spring when it should keep
position. In case of smooth
actuation without stops don't use

PID_spring_balance

PWM offset to compensate spring
load

0.1[%/bit]

PID_P_up

Proportional parameter of
regulator for ascending direction of
movement

PID_P_down

Proportional parameter of
regulator for descending direction
of movement

PID_|_up

Integration parameter of regulator
for ascending direction of
movement

PID_I_down

Integration parameter of regulator
for descending direction of
movement

PID_D_up

Derivative parameter of regulator
for ascending direction of
movement

PID_D_down

Derivative parameter of regulator
for descending direction of
movement

PID_I_max_up

Integration limit parameter of
regulator for ascending
direction of movement

0.1[%/bit]

PID_I_max_down

Integration limit parameter of
regulator for descending
direction of movement

0.1[%/bit]

|_reset_until_D_over_|
mt

Option to avoid saturation of
the Integration part.
Integrator is kept in zero
while Derivative (speed
equivalent) is over value set
inl_reset D_limit

Anti-windup settings

0/1

|_reset_D_limit

Derivative limit of speed to
enable Integration part of PID

0.1[bit/sec]

www.Lab-Tools.cz

33/70




UAC user guide v 2.2.x rev. 02 (05/10/2021)

7.4.3.6.

7.4.3.6.1.

Soft landing

Soft-landing - speed brake

Soft landing-speed brake defines one way to reduce impact speed by proportional speed regulator

acting against position PID

Softlanding
-speed brake

.

5L_E enable

S5L_E position_low

1000 | [bit]
S5L_E position_high
3000 | [bit]
S5L_E speed_limit
25 [0.1bit/s]
SLEFP

9.00

5L_E limit_cycle_change
50 [0.1%PWIM]

Parameter

Description

Unit

SL_B_enable

Speed brake is function which
intends to reduce speed when
is movement over high limit or
under low limit position defined
in the following parameters. Act
as a speed controller assumed
to position loop controller.

0/1

SL B position_low

Low threshold position to
engage speed brake function

1[bit]

SL_B_position_high

High threshold position to
engage speed brake function

1[bit]

SL B speed_limit

Demanded speed when speed
brake is active

0.1[bit/sec]

SLB P

Proportional constant of the
speed regulator

SL_B_limit_cycle_change

To avoid shock response this
parameter defines maximum
step change of the PWM per
one regulation cycle

0.1[%PWM]

Soft landing functionality is to manage impact against the hard-stop of actuator to avoid damage of the
actuator gears and other components due to high inertia of rotating parts.
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No soft-landing control — standard step response of PID.

Eile

48 Universal Actuator Controler 2020-08-28
Edit View Project Operate Tools Window Help

IP_zddress

Main  Controller_settings ~ Viewer  Speed & delay &30 Sensor calibration test

DAQ START

100

0 UAC STOP. B stop Idle

Calibration ~ CMD ~ MP read

Record time [s] 300 2| @ Record | Record name

UAC_DAQY

[ [] Status ] [2600 |
[ Counter -32488,
Demand B | [1o000c]
[ Rail_Current -0.05
[ Rail_Voltage 1304
PWM_val /]

[ Sensor_lcc

UAC communication OK

[ Sensor_vcC
Sensor_Value JRNY

[ speed
[ Serial_ID 1.00
o > [ Serial_Val 0.00
g g |
z T 1 AUX_1 B 100000
g & [ Aux.2 10.00
p [ )
E T | SENSORMODE
b --10.0 i =
g % OFF_MODE [-]|  SET_SENSOR MODE
£ a |l J
= UAC - Control Mode
--30.0 OFF_MODE [-]| | SET.UAC MODE
--400 Demand .
(50
--50.0
Mavement detector
--60.0
_ 700 frruruut
status  code
--20.0 ® [
-90.0 source
900.00-1 -100.0 "
1474076 1475587
Time [ms] *
-
43 Universal Actuator Controler 2020-08-28 -
File Edit View Project Operate Tools Window Help
1P_address )
192.168.100.20 uacsTor [l stop Idle UAC communication OK
Main  Controller_settings ~ Viewer  Speed & delay 8190  Sensor calibrationtest ~ Calibration ~ CMD  MP read
DAQSTART. Record time [s] 300 z @ Record . Record_name
UAC_DAQ
-100.0 [ Status
[ Counter [-e672.0]
Demand RN |[1000.0¢]
[ Rail_Current 008
d d . d b O Rail_Voltage 1304
Reduced impact speed but Il
t d f hl [ Senser_IcC 8
S oppe or a while. [ sensor ¥CC 5.01
Sensor Value [N | [1006.00
[ Spesd -6.00
2000.00-]
[ Serial ID 1.00
T 1900.00| > [ Serial Val 0
g 5 |
= ' [ AUX 1 B 100000
& 100,001 -4 [ Aux 2 0.00
" [ J
3 70000 ) T |SENSORMODE
3 --10.0 e
g = OFF_MODE [-]| | SET_SENSOR MODE
<L 1600.00-] [ tf e J
204 UAC - Control Mode
--300 OFF_MODE [-]| | SET.UAC MODE
400 Demand .
(5
--s0.0
Mavement detector
--60.0
- 700 frruruut
status  code
--80.0 ® [
-90.0 source
900.00-1 -100.0 ~
1690812 1692198
Time [ms] "
HE® -
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Speed brake example at 2000.

3 Universal Actuator Controler 2020-03-28 —
File Edit View Project Qperste Jools Window Help

IP_address i
192.168.100.20 uacstor [l Stop Idie UAC communication OK

Main  Controller_settings ~ Viewer  Speed & delay 8190  Sensor calibration test  Calibration ~ CMD  MP read

DAQ START Record time [s]| 300 3| @ Record. Record name
UAC_DAC
2600,00 -100.0 [ status 26,00
s50000 [ Counter 18356.0
g \ i Demand [N | 10000
240000 / i - [ Rail_Current 002
/ [ Rail_Voltage 13.94
2300.00-] | ] L pwmval RN 100
2200.00-} [ Sensor_icC 9.40
[ Sensor_VCC 5.01
2100.00-] ] 40, Sensor Value [N | 100000
[ Speed 0.00
2000.00
[ SerialIp 1.00
g 190000 z [ Serial Val 0.00
= 5 AUX_T B oo
& g
2180000+ & O aux_2 10.00
7 o & | J
2 1700.00-] T |SENSORMODE
i 100 Z =
g H OFF_ MODE (-] | | SET_SENSORMODE

1600.00-|

UAC - Control Mode

1500.00-] | --30.0 OFF.MODE [+]| |_SET_UAC MODE
1400.00-] e Demand r )
I S
500 J
1300.00- Movement detector
-60.0
1200001 error out
‘ 700 s
110000 | ! status  code
\ -200
| | @ [0
1000.00 / =
-_7-90.0 e
i --100.0 ~
1694519 1695899
Time [ms] V
Rl « >

7.4.3.6.2. Soft-landing - position ramping

Soft landing-position ramping defines speed reduction using background change of demand value for
PID in order to create ramp to reduce impact speed.

Position ramping works on background of controller which defines ramp of change instead of step
change requested by input demand. Is limited by low, high position threshold and the position offset so
the generated ramped demand always in front of real position. It is preferred way of the soft-landing

limitation.

Softlanding Parameter Description Unit

- position ramping SL_R_enable Enable/Disable this function [-]

[ 5L_R_enable | | SL_P_position_low Low threshold position to engage 1[bit]
. position ramping

SL_P_position_high Low threshold position to engage 1[bit]
1000 | [hit] position ramping
SL_P_position_high SL_P_position_offset | Offset to the low and hi threshold to | 1[bit]
3000 [bit] ) activate function in advance
SL_P_position_speed Ramp definition of the speed 0.1[bit/sec]

SL_P _position_low

5L_P_position_offest
50 [bit]

S5L_P speed_ramp

25 [0.1bit/s]]
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Soft-landing — position ramping — Controller is on background imposing the yellow shape of the demand

(PID_set_point - can be shown as AUX channel) even when real demand (green) is asking for step

response. Slope of the yellow ramp defines the speed and offset triggers when the ramp is applied to
avoid actuator to stop when achieving the demand position. This creates offset demand to avoid jerking

movement. This is preferred soft-landing techniques as is more robust and easier to set.

{§ Universal Actuatar Controler 2020-08-28 - X
Fle Edit View Project Operate Iook Window Help =
[0
P_address »
192.168.100.20 UAC STOR B sop Idlle UAC communication OK
Main  Controller settings ~ Viewer  Speed & delay &30 Sensor calibration test
DAQSTART Record time [s] 300 s | @ Record Record name
UAC_DAQ
[ [ [ Status 26.00
[ Counter -10078,
[ Demand RN || 100000
[ Rail_Current 002
[ Rail_Voltage 1394
Pwival [ oo
[ Sensor ICC 8.89
[ Sensor VCC 5.01
Sensor Value [ENY ||99.00
[ Speed 0.00
[ Serial ID 1.00
= » [ Serial_Val 0.00
% ui B AU 1 K 100000
3 8 [ Aux_2 10.00
% % | SENSOR MODE )
E* %m' OFF_ MODE [~| |SET_SENSOR MODE
UAC - Control Mode
OFF_MODE [~ SET_UAC MODE
Demand . .
I
Movement detector
error out
status  code
@ [0
Time [ms] JU i
HEw £ »
7.4.3.7. Temperature_Scale
Temperature_Scale defines 3 temperatures for 3 sets of PID parameters for its scaling.
Temperature_Scale
- "
Temp_1
A0 [*C]
Temp_2
25 [*C]
Temp_3
170 [FC]
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PWM_limits_t1°C/PID_parameters_t1°C/Alarms @t1°C
PWM_limits_t2°C/PID_parameters_t2°C/Alarms @t2°C
PWM_limits_t3°C/PID_parameters_t3°C/Alarms @t3°C
PWM_limits_t1°C

-

i

PWH_limit_low_in

200 | [0.1%PWR]
PWHA_limit_low_out

g00 | [0.1%PWR]
PWI_limit_mid

1000 | [0.1%PWR]
PWrA_limit_high_out

a00 | [0.0%PWM]
PWI_limit_high_in

g00 | [0.1%PWR]

-

PWM_limits_t2°C

PWI_limit_low_in

200 | [0, 3PWR]
PWR_limit_low_out

200 | [0.13PWR]
PWHA_limit_mid

1000 | [0, 26PWI]
PWHI_limit_high_out

a00 | [0.1%PWM]
PWH_limit_high_in

200 | [0.13EPWIM]

4 LK

4 LK

PWM_limits_t3°C

PWRA_limit_low_in

o0 | [0 %PWR]
PWIA_limit_low_out

o0 | [0.1%PWR]
PWH_limit_mid

1000 | [0, %PWR]
PWrA_limit_high_out

ao0 | [0.1%PWM]

PWM_limit_high_in
300

[0.1%PWM]

PID_parameters_t1°C 2 PID_parameters_t2°C

i

PID_P_up

4.4
PID_P_down

4.6
PID_|_up

0.05
PID_I_down

0.05
PID_D_up

2.1
PID_D_down

2.1
PID_I_max_up

100 [0.1%6PWIM]
PID_I_max_down

a0 [0.1%6PWM]
PID_spring_balance
-50 [0.1%6PWM]

PID_P_up
3.2
PID_P_down
3.6
PID_I_up
0.09
PID_I_down
0.09
FID_D_up
0.1
PID_D_down
0.1
PID_I_max_up
100 | [0.1%PWM]
PID_|_max_down
a0 [0.136PWM]
PID_spring_balance
-50 [0.13:PWM]

4k

PID_parameters_t3°C
PID_P_up
1.9
PID_P_down
2.3
PID_|_up
0.03
PID_I_down
0.03
FID_D_up
|
PID_D_down
|
PID_I_max_up
100 [0.13:PWM]
PID_I_max_down
a0 [0.13:PWIM]
PID_spring_balance
-50 [0.13:PWIM]

s &

4k

-

Alarms @ t1°C

-

Max_AVG_current
1.40 [4]
Min_Pk-Pk_move
H [bit]
Max_aNVG_Pos_Err
4095 [bit]

Alarms @ t2°C

-

Max_AVG_current
1.30 [4]
Min_Pk-Pk_move
H [bit]
MMax_AVG_Pos_Err
4095 | [bit]

Alarms @ t3°C

Max_AVG_current
1.20 [4]
Min_Pk-Pk_move
H [bit]
MMax_aNG_Pos_Err
4095 [bit]

-

Notice: When Temperature scaling is
activated - is actual PID settings in
"PID_settings" and "Alarms"
overwritten with actual dynamically

calculated values!

PID_settings
PID_limit_cycle_change
[bit]

PID_temp_scaling

-
PID_death_band

0 [bit]
PID_spring_balance

-50 [0.1%PWM]
PID_P_up

3.191
PID_P_down

3.591
PID_l_up

0.090
PID_|I_down

0.090
PID_D_up

0.100
PID_D_down

0.100
PID_|_max_up

100 [0.1%PWM]
PID_I_max_down

80 [0.1%PWM]
I_reset_until_D_over_Imt
-
|_reset_D_limit

10.00 [0.1bit/ms]

reset at 0 ERR

Alarms
Averaging time
30 [=]
Under_position
0 [bit]
Owver_paosition
4095 [bit]
Max_AVG_current
1.29 [A]
Max_Peek_current
[A]
Min_Pk-Pk_move
0 [bit]
Max_AVG_Pos_Err
4085 [bit]

—

These are definitions of parameters and limits for each temperature. From these parameters are then
scaled working parameters and limits, when temperature scaling is enabled. Normally these settings is
deactivated, but by pressing F8 key is enabled. In case UAC is loaded with CS including temperature

scaling is enabled automatically.

When temperature scaling is activated, UAC is calculating actual control parameters based on
temperature and these can be read as the standard operating parameters. When reading CS can be seen
"on the fly" how are changing according to the temperature. To calculate parameters is used linear
scaling based on the actual temperature. If the temperature is between t1 and t2 are used parameters
for temp t1&t2. If is the temperature is between t2 and t3 are used parameters for t2 & t3.
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Example of dynamically calculated PID according the temperature 26.1°C:

PID_settings

PID_limit_cycle_change
50 [bit]
PI_[_)__temp_scaIing

!/.

PID_death_band

0 | [bit]
P]Dr_srprring_balance
50 | [0.1%PWM]
PID_P_up

3.191

PID_P_down

| 3.591 |

PID_I_up

0.090 |

'P'lbvjﬁ_down

P

PID_D_up

1 0.100 |
PID_D_down

1 0.100

PID_|_max_up
" 100 | [0.1%PWM]
f’![‘)_rl,rpax_down

80 [0.1%PWM]
-I-_‘ré‘sét_until_D_over_lmt
,Q)
I_reset_D_limit

110,00 | [0.1bit/ms]
|_reset_at 0 ERR

\

Example of dynamically calculated alarm limits:

Alarms
[ Averaging time
30 [5]
Under_position
o [bit]
Over_position
4095 [bit]
Max_AVG_current
1.29 [A]
Max_Peek_current
0,00 [A]
Min_Pk-Pk_move
0 [bit]
Max_AVG_Pos_Err
4085 [bit]
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7.4.3.8.

Controller settings - standalone window

For more handy CS tuning is available also independent window for CS setting. Functionality is same but
can be used in case of secondary screen is available.

Note: this mode is not automatically reloading settings from controller - so it may be used to rewrite
settings of other controllers (read from one UAC and save for other UAC), but be careful as you can
rewrite entire settings by incorrect or default zero values!

i3 PID settings - o X
1P_address i ]
2 LIS =
AC_Settings Remote files in UAC
Controller Range PWM._limits PID._settings Softlanding PWM_limits_t1°C PWII_limits_2°C PWM_limits £3°C Filenames UAC RAM Only
- speed brak - )
Control frequency PWM frequency PID_limit_cycle_change | | hooe Dk W 0 [T p—
[ha] 1000 | [ha] [bit] SL_E_enable 0 0
Controller_min_range | | PWNL_limit_max PID_temp_scaling @ P PWM_limit._ Wiite_setings
o [bit] 0 [01%] SL_B. position_low 0 0 [01
Controller_max_range | | PWM_low_position || piy geath band o [bit] Pw PWM_limit_mid
o [bit] o [brt] ) [bit] SL_E_position_high 0 0 [01%6PWM] UACSD card
Sensor_current_min PWM_high_pasition || pip ;oring._balance o bit] P PWM_limit_high_out e ]
000 | [mA] 0 [bit] o T || 2 Eeein c o |[asewm) e 0 fosslectad Bey
Sensor_current_max PWM_limit_low_in PID_P_up P [0.1bit/s] PW PWM _limit_| (i y ]
000 | [mA] [} [0.1%] 0.000 sLEP 0 0 [01%PWM] mJ
Sensor_feedbckmin | | PWM_Iimit_low_out || o p down 0.00 r
o000 | [V 0 [0.1%] 0,000 SiTHiimit cycle,change | PID-Parameters t1°C2 | PID_parameters 2°C_ PID_parameters 13°C . Delete selected file
Sensor_feedbck_max || PWM_limit_mid PID 1 up 0 [01%PWM] | PIDPup PID_P_up PID_P_up
0.000 | V] 0 [0.1%] 0.000 0 0 0 kil
Motor_voltage_min PWM_limit_high_out | | 50| down Sylzring PID_P_down PID_P_down PID_P_down
v 0 0% = ~ pasition ramping . ; B
; o 0.000 PC data
Mot -alt[\a,-];eJuax PWMihmrt[,';‘!;%Z],m PID_D_up R_enable PID_|up PID_I_up PID_L_up i . SaveinUAC
° . 7~ 0 5 B
o000 e = . = masiionioion| 10T/
Motor_current_max Use in open loop D PID_|_dow PID_|_dow PID_|_dow \
5 o IR o L_P_position_low B_Ldewn "D dewn 1D cown " 3
- o o b ) : , siaicielocilic,
Demand LP filter e PID_|_max_up e i PID_D_up PID_D_up PID_D_up
o000 | [ 0.00 | [ ) [0.15%PWM] -Lpostien g 0 0 0
- : o | [ e -]
PID_D_dow PID_D_dow PID_D_dow
prom Em{e PWH to 14V PID_I_max_down L e T G T ID_D_down BT
S ) 0 0 0
Averaging time b (D15 ) [0 [bit]
et o e PID_|_max_up PID_|_max_up PID_|_max_up
o Is] — @ 5;—"—"’";’;;’:“"!‘5"]] o |[o1%pwM || o oaxewml || [0 |[01%pwm)
Under_position - . PID_I_max_down PID_|_max_down PID_I_max_down
2 [bit] DAQ_AUX_1 I_reset_D_limit ALl o =
) Temperature. scale [0.156PWM] [0.1%PWM] [0.13%PWM]
: n/a v 000 | [0.1bit/ms]
Over_position T R — PID_spring_balance | | PID_spring_balance || PID_spring_balance
0 [bit] H/:l z oL L Fa 0 a%PwM] || o [01%PWM] || |0 [D.1%6PWM]
Max_AVG_current 2 !
000 | [A] DAQ_AUX 3 Temp_2 Alarms @ t1°C Alarms @ t2°C Alarms @ t3°C
0 e
Max_Peek_current n/a v — rel Max_AVG._current Max_AVG_current Max_AVG_current
IA] DAQ_AUX_4 Emp_= Fa [4] [4] [A]
Min_Pk-Pk_move n/a v Min_Pk-Pk_move Min_Pk-Pk_move Win_Pk-Pk_move
0 [bit] 0 [bit] 0 [bit] 0 [bit]
Max_AVG_Pos_Err Max_AVG._Pos_Err Max_AVG_Pos_Err Max_AVG._Pos_Err
o [bi] Thit] bit [bit] Note:
Press F& to enable extended settings
Press F10 to enable scrolling with window

Temperature scaling is based on temperature captured by thermocouple connected to UAC.

In case of slave operation can be used temperature reading broadcasted by master UAC over CAN bus
(so only one thermo couple is needed in case of operation on master & slaves).

If thermocouple is connected also to slave UAC, then this temperature reading is used also for PID

temperature scaling (connected sensor has priority before CAN temperature from master UAC).
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7.4.4. Page - Motion_profiles

Profile editor is since version 1.1.0 part of UAC SW. These functions are used to generate motion or
PWM profile saved on SD card in UAC for standalone operation without PC. When profile is loaded by
UAC, it is applied to control actuator in infinite loop or using specific name of profile (single.000 up to
single.009) is executed just ones.

Since version 2-1-x can profile contain also requested number of profile repetitions, so requested run
time/mileage can be already defined in motion profile. Added was also sinus profile generator so is easy
to implement also sinusoidal movements. Parts of the motion profile blocks can be imported from CSV
files with defined time and value columns (use text file with tab separated columns).

In version 2.2.1 was added for position profiles recalculation of the scale and offset at PC, so UAC does
not have to do scale and offset of the profile. As result can be profile defined also in small units - like
Volts with number of decimal places without influence on generated profile resolution.

Profiles can define motion profile definition in closed loop mode or also in open loop mode as PWM
profile generator.

38 Universal Actuator Controler 2.2.1

@[]

IP_address

192.168.1.3 UACSTART . [l Stop dle

Main  Controller_settings ~ Motion_profiles  Viewer  Actuatortesting  Firmware Flash  Version histery Last Command | ActiveBlockRefreshTable

MP editor  Detailed graph demand scaled Remote files in UAC

Lo (o] [ | repmtms,’D—I- fmuatm profile [as PE] UACRAM usage(%] | [1,00p || TotalDuration(s] | [s335 || Totalstroke [o.899E+4] File names
Profile blocks (0=Infinite) ‘ J 100+ e

Block Repetition Leveling Zooming[%]
10%Stroke 150 [

20%Stroke | 150 0
Stroke_DOWN 100 04
Stroke UP 100 05
HI_Stroke_Dw 100 04
20% Stroke | 200 0

100%_Stroke = 200 0

| [ Insert New Up 90-|
| insest New Down. 80-|
[ Copy

Paste

DeleteBlock
Scale Offset

E=J)E)

Generate as position

coooooa

Amplitude [5 PE]

Generate as % PW Reload files in UAC

0-7 0 ! | | 0 | . | .
00:00:00 00:01:00 00:02:00 00:03:00 00:04:00 00:05:00 00:06:00 00:07%:00 00:08:00 00:08:52

Save for UAC Tl Send generated MP 2 UAC

‘ 4 BT -To e
PE_ActiveBlock [%/V/bit] Single block profile | Write_MP_to selected file

Time[ms] | TargetValue +| | NewUp

0 150,000

Write_MP_as NEW._file
F 157511 |

Delete_selected_file
25 165.152
25 172419
25 179.135
25 185.132

25 190265 i
T T Add sine profile

Delete Load_MP_from 5D

Delete all Load MP fram local file

Amplitude

Save active MP 2 local file
25 197,455 *
I 199.334
25 199.999
3 199.433
I 197,649

Load CSV

hd

Note: When defining open leop mode profile, PWM is defined as [0.1%PWM == 1000 = 100% of PWM]!

The motion profile editor uses projects to construct motion profile from blocks with defined elementary
movements, for which is possible to define number of repetitions and Leveling and Zooming. These
projects can be saved/loaded and using functions "generate" transformed in to the UAC motion profile.
With specific scaling and offsetting sent to UAC and stored on SD card. Generate as %PWM is then used
for open loop PWM generation and in this case scale and offset not used.

Leveling — Increase Amplitude value for each Zooming [%] - Increase each step of the block by
repetition by specified value [% of Amplitude % of Initial value. Example block with 0-70%
value] — example block with cycling from 50-55% | Initial Amplitude values, 10 Repetitions, O
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Amplitude (Initial value), 10 repetitions and 5
leveling value = 5% Amplitude increase each
step.

Amplitude [%)

2 2.1¢
[ em

Time [s]

Leveling and 5% Zooming = 3.5% Amplitude
increase each step.

mplitude [%}

< 40

Time [s]

This way we can define virtually any profile with saw like profile which increases amplitude or dithering
movement on the slow linear movement as shown in the picture example above.

For position control profile the idea is to define profile as abstract movement 0 to 100% of the

movement as shown in picture above.

The real demand can be then simply scaled according to real actuator and its position sensor calibration
when hitting "Generate as position". This command is re-scaling and offsetting profile form abstract O-
100% to real demand using scale and offset (in example scale 20 and offset 500 we create demand
profile which is in range 500 to 2500). Scaled demand can be seen in Tab "Detailed graph demand
scaled". There is shown real profile which will be used by UAC.

UAC accepts position demand always in range 0-4095 as 12-bit value corresponding to 0-5V or SENT or

0-100% of PWM position feedback signal.

Load project  Save project  MNew

Profile blocks

Mo of repetitions
(0=Infinite)

Block Repetition Leveling Zooming[%]
10% Stroke 150 0 0
20% Stroke | 150 0 0
Stroke_DOWN 100 04 |0
Stroke UP 100 0.5 0
HI_Stroke_Dw 100 04 |0
80% Stroke | 200 0 0
100%_Stroke | 200 0 0

e Load project and save project

B
Insert Mew Up

Insert Mew Down

Copy
Paste
DeleteBlock
Scale  Offset
r|an |”|5[:|[:| |

Generate as position

Generate as % PWHM

Save for UAC

o Is used to save or load into PC actuation project. This project is then used to generate

motion profile for UAC.

e New - to delete all points to start from scratch

e No of repetitions - defines limit of repetitions until UAC will stop actuation automatically. UAC is
counting down until 0 to stop profile. If profile is stopped and run again UAC continues to
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PE_ActiveBlock [%5/V/bit]

countdown until 0, so this functionality can coop with remote pause of actuation (using external
input). After reaching 0 is actuation stopped. Actuation can be started again - but it will repeat
without limitation as the requested number of repetitions is already 0. To reload limit of cycles,
must be reloaded motion profile.
Insert New Up

o Is adding new block up relative to selected block in the list box
Insert New Down

o Is adding new block down relative to selected block in the list box

Copy

o Will copy selected block
Paste

o  Will paste block from memory in to selected position of list box
Delete Block

o Will delete selected block
Scale & Offset (see example in following page)

o Isvalid for command "Generate as position" to scale profile according requested
sensor/mechanic calibration. Scaled demand can be seen in Tab "Detailed graph demand
scaled".

Generate as position

o Function to generate actuation profile and show in the plot. Un-scaled shape is shown in
chart next to it. Scaled profile then is located "Detailed graph page" with better
resolution and saved in memory

Generate as % PWM

o Function to calculate PWM demand in % for open loop control. Scaling and offset is not
applied as we define directly PWM for motor. The profile is shown in next chart next to it
and saved in memory.

Save for UAC
o Function to save generated data for position or PWM control in to motion profile file,
locally in PC.

Time[ms] Target Value Mewlp

0 aa

167 a3 MewDown

0 ]

167 o8 BEiEls
Delete all

Add sine profile

Load €SV

Block editor to define each block.
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NewUp
o Adding new point of the block above the selected point of list box
NewDown
o Adding new point of the block under the selected point of list box
Delete
o Delete selected point of the block
Delete all
o  Will clear entire active block
Add sine profile
o Will open sinus profile generator window to define requested movement

13 sineGeneratorwvi — O *
Period[rms] phase(degrees)  Sinus generator Definition QUT
(=}[1000.00 |}  F5[o00 | dtrns] | Value |4
0 150.000
23 157.511
dt 23 165.15z
r = ” 1 23 172.41¢
L= J 23 179.13%
23 185.132
i 25 190.26°
High i 25 194,407
£ |EDD.DD | 2 |1DD.DD | 25 197.45¢
h > 3 . 25 199,332
25 199,95¢
25 199.43=
23 197.64¢
23 194,692
1 Time ms] r %
| Finish & cl r ] et A |
inish & close —
R out WM

o Period [ms] defines the sinus function period

o Phase defines starting point of the sinus by degree (can be used to adjust connection to
previous or following profile shape)

o dt defines profile discretization in to small lines in this case each 25ms of the sinus is
replaced by little line

o High & Low defines min and max value of the sinus function

Load CSV

o This function can import text file with TAB separated columns of "Time" and Target

Value" (no headings to included - just values tab separated).
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Example of the profile definition:

Actuation profile [as PE]

100
Nl

80-

This profile was defined as abstract

movement in range 0-100%.

To scale to the real demand, we need to

consider actuator sensor calibration and

requested angular movement.

For example, we need this profile to be

Amplitude [as PE]

equal to 70° of mechanical movement

out of 120° of the total actuator stroke

07I

and centered. Calibration of the position

Time [s]

sensor is equal to 0° = 500bit,

0DO00 OGOTL00 000200 OX0300 000400 O0:0500 O00:06:00 OD:07:00 O0D:0800 00:08:52 120°=3500bit.

_#B®l | | Then we simply scale profile to this
request using scale & offset parameter:

Scale will be then = (3500-500)*(70/120))/100=3000*(70/120)/100=17.50
(Then peak movement at 100% is 1750bit.)
Offset to center movement in the middle is 25° ((120-70)/2). This is equal to =25*(3500-500)/120=625bit

Note: the demand is always considered as 12-bit number equal to SENT,0-5V or 0-100% of PWM.

Motion profile sending to/from UAC and associated functions:

Remote files in UAC

File names
COMPLEX. UAC
LEV_ZOOM.UAC
REAS_DV1.UAC

List of remote
files located in
UAC on SD card.

Functions to
manipulate with
profiles in UAC
and sending in to
the UAC as well
as reading active
profile back to PC

Reload files in UAC
: Send generated MP 2 UAC;
? Write_MP_to selected_file |
Write_MP_as NEW file
Delete_zelected_file
SET_MP_from 50
Load MP from local file |

Save active MP 2 local file

e Reload files in UAC

o Function to renew list of files shown in the list box
e Send generated MP 2 UAC
o Function to send generated profile into memory of UAC. After this it can be directly
tested in UAC as is active in memory, but not saved on SD card
o Write_MP_to_selected_file
o Function to save profile inside UAC memory to rewrite file on SD card
o  Write_MP_as_NEW _file
o Function to save profile inside UAC memory to be saved as new file on SD card

e Delete_selected_file

o Function to delete selected file inside UAC on SD card

SET_MP_from_SD
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o Function to load motion profile from SD card into UAC memory. Same effect is also
double click on selected motion profile in the list.
e Load MP from local file
o Function to load motion profile from PC into UAC memory and save on SD card of UAC as
well.
e Save active MP 2 local file
o Function to read active MP in UAC memory and save as local file in PC
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7.4.5. Page - Viewer

Record viewer is created to review and analyze records created by UAC utility. Contains same Y-axes as
live window and signals can be activated and deactivated according to subject of interest.

Recorded signals may be processed for "response time analyses" and "sensor analyses". For these
functions select in the chart region of interest to be analyzed (rising or sinking part of movement) and
function will extract data automatically. Settings if the function is defined in the tab “Speed & delay &
t90”. For details see next chapter.

New functionality is analysis of signals for Min/Max & RMS. Also records how contain also controller
setting used during recording, so AUX channels are now automatically assigned according to the setting
of controller.

{3 Universal Actuator Controler 2.2.2 - x
» @@
IP_address ) )
—_ e — o _
Main  Controller_settings ~ Motion_profiles ~ Viewer  Actuatortesting  Firmware Flash  Version histery Last Command |End
File Path Control
E = | | [ )i Demand & feedback scale
% DA\Skrenda\Projekty\_UAC\LabView\ACTUATOR controller\Records\Test 2-2-2_210213_07_10_55.4dms | (=] Load Analyse DT 8 speed  Analyse sensor ; =
| = | J ! L ) SENT-decimal [~
Waveform Graph \ )
3100.00-  100.0-  10.60- =51 -10 [ status
3000.00- 90.0- 1050~ -00 [] Counter ]
290000~ gp0-  10.40- 08 Demand B
2800.00— 700- 20~ f_' - [ Rail_Current ]
\ q F I‘\ \ [] Rail Voltage ]
S R f \ I \ ‘J J \ f ﬂ "j'\ ’r”" oe PWM_val /]
260000- | \ £l \ ‘ \ |‘ Y J‘ [IENE) Lva
00- J \ \ ‘ J \ =2 [ Sensor_IcC /]
2500.00-
40.0- 00+ | ‘ \ ‘ ‘ -04 [ Sensor VCC /]
— 2400.00- T ‘ | z o]
g . 30.0- £ 9.90- g 0.3 E? Sensor_Value -m
3 200- &-02 7 | [ Speed
3 2
E 220000- 5 0o \ | g g [ P_Component ]
3 _a a A |
Fh 5 oo ‘ ‘ rm “ (m §p g |0 LComporen
5 200000- £ J | J s 7 | Oocomponen BN
& -10.0- J --01'%
& 1900.00- = = H [] TC_temp™10 ]
2 - | w
e A E g028 [ Speed-Fitter"/s] A%
o [*=3 o
S impogo- 007 E 930- ‘ i Z 038 | O AccebeFiel/s*2) 109 |
-40.0- -04 F
= Analyse Min/Mas /RIS
o s00- a5 |
150000 Others scale name
1400.00- 600 =13 Others [according the signals
120000~ -T00- o7 Dthers scale multiplier
1
- 800~ 0.8
120000 Others scale offset
1100.00-  -90.0- 08 o
100000-  -100.0-  B.60-} ; i | 5o 0 Use in Main live chart a5 wel
1060241 11 14 1751004
Time [s] ;
Er—— Y Show CS recorded
| HEBI®l | pata type|UAC single-ch Data version | 2.2x - | | |

Button to load record
Load

Button to load data in selected view into the tool for response time

Analyse DT & speed

Button to load data into sensor analyze tool

Analyse sensor

Switch to select units of Demand & feedback (will set also the scale
Demand & feedback scale units and description)

- -

SENT-decimal (-]
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Analyse Min/Max,/RMS

Button to perform analysis on selected range of data.
See the example:

i3 Analyse RMS.wi — bt
Data statistics

Parameter Min Max AVG ABS-AVG  RMS
Status 23.000  23.000 23000 23.000 23.000
Counter -31033.0 -24126.0 -27579.5 27579.500  27651.501
Demand 1000.000 3000.000 2354.503 2354.503 2427596
Rail_Current -1.465 1435 -0.004 0.162 0.250
Rail_Voltage 12878 13547 13468 13.468 13.469
PWM_val -100.000 100.000 " 0.259 19.487 26.814
Sensor_|CC a.727 10,508 9.231 9.231 9.235
Sensor VCC 5011 5020 5016 5016 5016
Sensor_Value 1001.000 3065.000 2354.009 2354.000 2427790
Speed -154.000 178,000 1.971 29.813 46,731
AUX 1 -771.000 906,000 2115 167154 238.035
ALK 2 -46,000 75000 0371 4,032 9,514
AKX 3 -186.000 210,000 0476 28.267 41,355
AUX 4 0.000 0.000 0.000 0.000 0,000
Speed+Filter[*/s] -132.312 154.865 2.042 28.692 44,391
Accel+Filter[*/s2] -3203.80 3672.613 -12.458 573348 233.57M

Others scale name

Others [according the signals
Others scale multiplier

1
Cthers scale offset
0

Lze in Main live chart as well

Control of Y scale "Others". This scale is used for signals from AUX
channels which may have very different scaling and purpose.

This allows to change description, scale and offset, in order to
present data linked to this scale.

This setting is common also for live chart in "Main" tab if is

activated.

Data type| UAC_single-ch

Data version | 2.2.%

Starting by version 2-2-1 record files contain data type description
for identification and also version description. This way may be
ensured the processing of data for compatibility.
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7.4.6. Page - Actuator testing

In the SW is already implemented number or tests for actuator condition verification. These tests were
moved under this tab and will be expanded with new functionalities in the future

7.4.6.1. Page - Speed & Delay & t90 (response time measurements)

This function is used for measurement of the speed, mechanical delay of the actuator and t90 movement
time of the actuator. For measurement is necessary set aggressive P coefficient in PID settings and
disable soft landing functions in order to keep 100% PWM for most of the movement. Start point of the
test can be defined at HS (using open loop with fixed PWM) or by requested position. Then is perform
movement in closed loop as big as possible without hitting the second HS. Please verify first behavior
before the measurement to be sure no damage of actuator can occur (for HS damage). After the
movement SW analyses data to calculate required values. Red curve indicates the starting delay and
slope of the speed. SW also prints average sensor current draw and DC motor rail voltage (as important
parameter affecting the speed) and also acceleration voltage drop due to high current draw of DC motor.

48 Universal Actuator Controler 222 — pd
@]
1P_address i B
192.168.1.3 | UAcsTor B stop Idle UAC communication OK
Main  Controller_settings ~ Motion_profiles ~ Viewer ~Actuatortesting  Firmware Flash  Version history Last Command | Copy&Analyse DT
Speed B delay 8130 Frictiontest HStest Backlashtest  Sensor calibration test
Linear fit start{%] Scale to degree[dec/*] t30 movement [dec] Pre-time[ms] Post-time[ms] Delay time [ms] T30 [ms]  Speed[*/s] Speed(bit/ms] Sensor current avg [mA] AVG voltage [V] Voltage drop [V]
El=s E[100 [ 3000 S Elo [1azee || |[17775] |[1e8261 || |[0 ||/ [o2de82 | 133536 0.894549
Delay time analyse
3600.00- DelayTimeanalyse [ |
T W i [~]
3200.00- Demand =
300000~ [1 Rail_Current ]
ST [ Rail Voltage ]
PWM_val
= 2600.00- ]
8 = [ Sensar icC /]
o 2400.00- =
E £ A [ Sensor_VCC /]
£ 2200.00- i,
2 E g Sensor_Value =
5 2000.00- § S [ Speed ]
180000~ '3 b
g g Z | Oa |
5 1600.00- £ =
5 g [ aux_2 ]
4 1400.00- < [ Aux3 [~V]
1200.00- [ Aux 4 ]
1000.00- Speed-+Filterl*/s] [
200.00- Accel+Filter]*/s*2] RN
DT DelayTimeAnalyse [ |
400.00~ 1 I i 1 1 1 i i 1 1 1 [l [l [l [l [l 1 1 [l
001 002 003 004 005 006 007 008 008 01 011 012 013 014 015 016 017 018 019
Time [s]
—
TO0_PWM Low search [%]  To0_Hi_pos [dec] ) ) ) | HEw |
s = ) s ,
=[5 =[3550 190 Low-Hi
§ & J (E | ow-Hi Save record
TOO_PWM_Hi_search [%] T90_Low_pos [dec] ) i :
o = S s ,
g (Bl |Els0_]f 90 Hi-Low
Lt

Linear fit start [%] = cut_off percentage for speed evaluation (of the position Pk-Pk to remove
acceleration) the rest of the curve is best fitted by line to obtain slope of the speed.

Scale to degree [dec/°] = calibrated range [dec] / actuator_stroke [°] (according to the sensor calibration)
T90 movement [dec] = value of stroke [in dec] for time and speed evaluation

Pre-Time & Post-Time = include pre and post section of the event for better understanding
T90_PWM_low_search [%] = % PWM for HS finding

T90_Hi_pos[dec] = Hi position demand in closed loop. The operator should select the position which will
not damage the actuator by overshoot. Recommendation is to measure value of the overshoot far from
internal HS and based on the value set the T90_Hi_pos.
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Proper controller setting needs to be selected — no PWM limitation, sufficient P regulation, soft landing
turned off and PWM voltage scaling to be deactivated as well. Setting must be selected to maintain 100%
PWM for all evaluated range (red curve on the picture above). In first step actuator is demanded to go
for starting point and then switched to closed loop to perform step response.

Test can start from actuator HS which is reached in open loop mode by fix PWM value, or may be
commanded in closed loop to the starting point - for example when sensor is clamped within the
mechanical movement range.

TS0_PWM_Low_search [ %] T90_Hi_pos [dec] T30_Low_start [dec] T90_Hi_pos [dec]
= | = | (= I 2| = I (= I
% = -15 ) =) 3550 | § = 1000 ‘ = 3550 ‘
Ta0_PWM_Hi_search [% T30 _Low_pos [dec] T90_Hi_start [dec] T80 _Low_pos [dec]
w | = 1 (= 1 I | (= |
o = 15 ‘ =) 550 = =) 3000 ] = 550 ‘

T90_PWM_Low_search [%] = % PWM for HS finding.
T90_PWM_hi_search [%] = % PWM for HS finding.

T90_Low_start [dec] = Closed loop decimal definition of the test start point.
T90_Hi_start [dec] = Closed loop decimal definition of the test start point.

T90_Hi_pos[dec] = Closed loop decimal definition of the test end point.
T90_Low_pos[dec] = Closed loop decimal definition of the test end point.
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7.4.6.2. Page - Friction test

Universal Actuator Controler 2.2.2 - ®
/)]
1P_address -
102.168.1.3 UAC STOP B siop Idle UAC cemmunication QK
Main  Controller scttings ~ Motion_profiles  Viewer Actuatortesting  Firmware Flash  Version history Last Command | Analyse_Friction
Speed & delay & 190  Frictiontest  HStest Backlashtest  Sensor calibration test
Reverse points length to delete[ms] Results
=200 Extracted_range
3500-  200.0- e [ status
Triangle_Start — - = B =
eng /g 3230 150.0- E % -20000 § [ Counter [/
/819 & 3000- 7 S ol
. 4 ® 270~ 1000~ g & -35000 Demand /]
£
Triangle End f50-2 w0 £ £ 30000 § Rail_Current /]
= 2 &
/3276 = 2250~ f 3 -25000 & [ Rail_Voltage
& J ¥ 2 003 136 & e < ]
) : zooo—E oo z £ -20000 2 O PWM_val ]
Friction test start 3 Ezg’g E 215000 B | [ Sensor.lcC [/}
o = _E 5 ]
£ 1250- 1000 2 & -10000 & [ Sensor vCC ]
5 g &
5 -150.0- £ & E
& 1000- £ z 500.0 i Sensor_ Value /]
750-  -2000- - -0.0 [] Speed /]
VCC mean[V]  WCC RMS[V]
CHEw 13.483 13.483
Current Power PWM
z g g
g ] =
£ =
3 - g £
0 2000 4000 6000 8000 10000 2000 4000 6000 8000 10000
Time[ms] Timelms] Time[ms]
I S | Current ABS mean[A] Current RMS[A] S | Power ABS mean[W] Power RMS[W] ~ Bl | " PWMABS mean[%] PWM RMS[%]
~ 0.093 0.097 © 1311 1.249 - 8922 9.026
Note:
To run this test, first be sure actuater is connected and UAC corectly set able to contrel in closed loop mode, Test itself is performed by triangular movement, 2 cycles of movement with period 3s cach - total 10s.
Triangle_Start and End to be sct acording to actuater. Default is 20-20% of the range (0-4095). Reverse pents length to delete defines time when actuater changes direction and accelerates (this may compromise results).

Friction test is designed to verify effort needed to actuate slow profile with actuator. Test is performed
by triangular movement with period of 0.2s and repeated 2x (see above in the picture).

For this test must be used controller settings set according to each actuator for smooth and stable closed
loop control.

From the movement may be removed all current/PWM spikes during motor reversing - using parameter
“Reverse points length to delete[ms]".

Triangle_Start and Triangle_End defines low and high points of the profile demand (by default 20-80% of
the range 0-4095).

Most important output is current, but can be used also Power and PWM indication of charts and mean
value of absolute value and RMS of all values.
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7.4.6.3. Page - HS test

[ Universal Actuator Controler 2.2.2 - X
IP_address y
192.168.1.3 UAC STOP B swop Idle UAC communication OK
Main  Controller_settings ~ Motion_profiles ~ Viewer ~Actuatortesting  Firmware Flash  Version history Last Command | SET_UAC_MODE
Speed & delay 8180  Frictiontest HStest  Backlashtest  Sensor calibration test
HS_1PWM[%]  HS check
? 15 4000
HS_2_PWM [%] 3500
= _ 3000
z
fi < 2500
HS test start k-
¢ Y E
)
HS_1 ¥
406.08 K
i
HS_2
3724.76
D\ I I I I 1 I I I 1 1 1
1200 1300 1400 1500 1600 1700 1300 1%00 2000 2100 2200
Time [s]
@
Continuity test (delta between meassurements)
5
A4
B
g 2
i)
= 1
£ 0
[
i
1 I 1 1 1 I 1 I 1 1 I 1 I [ 1 I 1
60 700 800 900 1000 1100 1200 1300 1400 1500 1600 1900 2000 2100 2200
Time [s]
e |
Note:
To run this test, first be sure actuator is connected and UAC corectly set able to contral in open loop mode, Test itself is performed by open loop movement until HS is detected.
Pre-defined PWM limit is +/-20%PWM, in case is not compatible with actuater, needs to be adjusted acordingly.

Hard Stop test is check of HS positions using open loop movement until HS is detected. For both
directions can be set PWM to be used in open loop to approach hard stop.

Values are then show in indicators and curve of the time vs. position is shown for review. Additional to
this is calculated also continuity cart to indicate signal errors as well as fold-back condition.
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7.4.6.4. Page - Backlash test

@ Universal Actuator Controler 2.2.2

- X
LIRI0)
IP_address y )
192.168.1.3 UAC STOP W sop Idle UAC communication OK
Main  Controller settings ~ Motion_profiles  Viewer ~ Actustortesting  Firmware Flash  Version history Last Command | Restore_CS Settings

Speed 8 delay & 90  Frictiontest HStest Backlashtest  Sensor calibration test

Test positions [bit] Speed limit  PWM limit{%] Live meassurment
- - = ) - + Finished point
500 . =15 =30 3520- 125+ > p
— - 104
657.895 Range Low Range Hi 2 3515- Position [bit]
= ) (= i) [ 7.5 r )
815.789 =20 =% o
L J | /B asw- 5] (1330271 )
IQ?B.EEA PGTUP size Tnlarance[%] . g 1505 254 Backlash [bit]
r - o fi 2
|1131.ss =s Els = F T
1280.47 ; 7 |8 5005 ‘ :
ol Start Stop K
14737 & [s00 3500 @ 20s-
1605.26 h h ’ E
Number of points _
[1763.16 = 2 peasl
Hlzo Generate points
|1921.05 \ ) — 3485~ -12.5-8 : ; T T 7 | | | |
e st o 05 1 15 Tlmezls] 25 3 35 4 45
Backlash points results |
Position [bit] | Backlash [bit] . Backlash
486.8 313
632.1 274
805.8 27
9735 0.7
11165 2.5
13044 7.2
14471 249
15892 29
17581 281
190328 310
20034 260
22409 a7
| 0 | D 0 0 0 | | 0 0 | | |
23991 9 1000 1200 1400 1600 1800 2000 2200 2400 2600 2300 3000 3200 3400
25503 234 Position [decimal-12bit]
EEIET 101 A4 L - ‘
CTED < C
Note:

To run this test, first be sure actuater is connected and UAC corectly set able to control in closed loop mode. Test itself, is performed by manual mevement of output shaft, in order to sense backlash - but net move DC motor.
Peradically mave to both sites. When you reach repeatible values set in “Group size” which are repeatible within *Tolerance” then is caculated average value of these values and actuator is moved to another test position.

Test for verification of output shaft angular backlash. Test is moving actuator in closed loop in to
measurement positions and then is manually measured backlash angle in each of the position and
generated chart of position vs. backlash.

Live meassurment

-

3520-  12.5-
3515- 10
75 Trigger
3510- movement
J >

3505- 25 Speed >5

by 0-

A

Demand & Feeback [decimal-12bit]
[EE}
g

Time [s]

BTN

By manual hand movement of the output shaft without rotation of the DC motor. Test must be done
gently to sense backlash without rotating by DC motor.

Each movement is s separated using calculation of derivation from position as speed, which using "Speed
limit" parameter separates movements to blocks for calculation of the peak to peak value. This indicates
start and stop times for extraction of the position for calculation.
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Range Low and High then defines value extracted only in time between indication of movement Up and
Down to remove rising and sinking part for stable readout. This range is then extracted and used to
calculate average value.

From Hi and Low couples are then calculated Pk-Pk values which may vary by the operator skills, so for
verification of the correctness is used statistical approach defined by "Group size" and "Tolerance". This
calculates if number of measurements defined by group is within tolerance parameter between each
other. When this is reached, measurement point is considered as finished and these valid group values
are used to calculate average of them as backlash at the measured point.

7.4.6.5. Page - Sensor calibration test

With combination to external rotary encoder can UAC measure sensor output and compare with signal
from encoder. For this function AUX_1 channel must be set to the Quadrature Encoder to capture
encoder position.

Signal can be compared with requested calibration definition and by default is analyzed for linearity of
the sensor calibration. Actuator is actuated between both HSs in open loop by “Search” and “Measure”
PWM. Search PWM is defining the starting HS and measure PWM defines the measurement direction
and speed. PWM should be set in order to be sure actuator will move until the HS, but low enough to
moderate low speed of the movement. In case of motor malfunction can be used also “Sensor MANUAL
test” and actuate measurement by hand. First go to starting HS, start measurement and manually
actuate until next HS and stop the test.

Before the test must be also selected correct sensor signal type and set encoder resolution according to
the model used (set just nominal resolution — number of pulses per 1 revolution).

Signal is then captured in

[ Universal Actuator Controler 2020-06-05 - X
File Edit Operate Tools Window Help

1P_address »
19216810020 || |UACSTOR | Ml stop ldle UAC communication OK
Main  Controller settings ~ Viewer  Speed & delay &30 Senser calibration test
SENSORTVPE Sensor test RAW Data
S 130,00~ 4500,00- [ status
Encoder resolution 120,00~ [ Counter [~/
(][ 54000 110,00~ . [ Demand ]
¢ J - 350000
i LA 5 | O R Curent [
Sensor MANUAL test 20,00-F S
T Tr— [ 20 § | [ Rail Voltage A%
Search HS_1 PWM[%] g 000~ A
p :’T‘ E 000-5 500,00 w7 [ PWM _val |~/
= J o 6000- & 8 O sensoricc %
- o g
Messsure PWM[%] g so00- 5 & [ sensorvee
M | & 2 1500, 5
(=) A ) 40,00- & o Sensor_ Value [N
f ) 30,00~ g
Sensor AUTO test S5O 15002 | [ Spesd V]
— 20,00-
. Serial_ID
Total stroke [*] T [ serial i
120,258 0'007 [ Serial_Val [~/
A Encoder [~
Time [ms] O avx2 ]

—
| 2l
Encoder angle vs sensor output
i 4500-,
Analyse

Sensor output [decimal]
[ T
g 8 &8 8 3

g

Encoder angle 7]
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7.4.6.6. Page sensor Linearity & accuracy review

SENT sensor 2020-03-30
File Edit Operate Tools Window Help

>
SignalAnalyse | Angle-SENT | Angle-%
[ Range Trimming || Concentrate | Sensor Linearity
charts MIN finearity
Trim_Min[SENT] =
glo * instead of % ——
Trim_Max[SENT] s
§a0ss Filter signal =
¢ 5
, T LI Low_Pass[Hz]
o B
00
Trim_Max[] j
s 2 site filter
L L C HF o |
Calibration definition
0_Point_[SENT] MIN Accuracy
7) 2080 0,004
0_Point_[7] MAX Accuraty
’j 0 1,154
1_Point_[SENT]
ot
1_Point_[] 60
e Angle [*] +iEnl ]
0° = CW HardStop
0°==>Positive CCW Dir
7.4.6.7. Page angle vs. SENT chart
[ SENT sensor 2020-03-30 - x
File Edit Operate Tools Window Help
&
SignalAnalyse | Angle-SENT ‘Ang\e—% |
Sensor output SENT[dec] vs angle[’]
et B |
60 w10 15
Angle [deg] +HEwl |

7.4.6.8. Page angle vs. percentage chart

[ SENT sensor 2020-03-30

File Edt Operate Tools Window Help
&>
SignalAnalyze | Angle-SENT Angle-% |
Sensor output [%] vs angle[’]
et BN |
z
8
&
&
3
2
5
Angleles] +HiE ol |
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7.4.7. Page —Firmware Flash

This page is used for update of UAC internal SW. Is spitted for UAC_core FW and UAC_Display FW (as
HMI interface).

Micro USB cable is necessary to perform flash.

ALL flashing to be performed by setting UAC into the "Display flashing mode". This mode to be set on
touch display in Set CFG menu by pressing button Flashing display mode (bottom left site).

UAC_core FW

UAC core firmware is available at www.lab-tools.cz packed as .zip file.

File must be unzipped and contains *.bin file with compiled FW for UAC core.

Select this file in UAC_Core_FW and hit Auto flash. SW will be uploaded automatically.
After successful flash, turn OFF UAC, disconnect USB and turn ON UAC again.

[ Universal Actuator Controler 2.2.2

- X
uy

IP_address

192.168.1.3 m . & Idle

Main  Controller settings ~ Motion_profiles  Viewer  Actuatortesting  Firmware Flash  Version history

UAC communication OK

Last Command | Restore_C5_Settings
UAC Core  UAC_Display

UAC_Core_FW

B =) s
Flash progress

Note: When USE service cable is conencted to PC, UAC is switched to service mode and not operating standard UAC rutines!

USE can be only connected for purbese of flashing while actuater is disconnected as may results te uncentrolled actuator behaviour.
Bcfore flashing activate in CFG menu Display flashing mode!

|After flashing disconnect USB service cable and restart UAC!

Note: If flashing procedure keeps failing, it may be necessary to reset UAC memory before flashing.

To do this un-stick label on bottom site covering memory reset switch hole of UAC and using some

nonconductive stick - like plastic or wooden reset UAC memory (when UAC is powered press button for
1s).

Older version of UAC without hole for reset button needs to be reset in other way. Remove rear panel
and use longer non-conductive stick to approach memory reset switch from site.

Bz Z = M
= 856 =
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UAC_Display FW

HMI interface contains specific FW and must be flashed separately. FW is available at www.lab-tools.cz
to download as .zip file. FW must be unzipped and contains *.tft file with compiled FW for display.

First start to power UAC, but USB cable must be unplugged! Go to menu of UAC “Set CFG” and hit button
“Display flashing mode”.

In this mode connect USB service cable, select UAC_Display_FW file and hit “Flash Display” button.
FW will be uploaded automatically.

After successful flash, turn OFF UAC, disconnect USB and turn ON UAC again.
[ Universal Actuater Controler 2.2.2

- X
..y

IP_address

Main  Controller_settings ~ Motion_profiles ~ Viewer  Actuatortesting  Firmware Flash

UAC communication OK
Version history Last Command |Restore_CS_Settings
UAC Core  UAC Display

UAC_Display_FW

G ol rimnsseg

FW size

Ne of blocks  Last block size  Start of FLASH error

o ) ®

Flash response it Flash response ...

(0 1[I ]

Display Response

Sending block ..  Byte

C (o

I

Flashing progress [%] o] 1

Note: Before connecting USB service cable, power UAC and in Set CFG menu select Display flashing
mode. After flashing disconnect US service cable and restart UAC!
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7.4.8. Page — Version history

[ Universal Actuator Controler 2.2.2

IP_address ]

192.168, UAC START . Stop Idle

Main  Controller_settings ~ Motion_profiles ~ Viewer  Actuatortesting  Firmware Flash ~ Version history

SW Version history

2.2.2 (Compatible with FW 2-1-8 and higher)

- Added C5 settings window

- Cectering of the pop-up windows

2.2.1 (Compatible with FW 2-1-8 and higher)

- Change of record format to include data type description, record file version and entire used CS profile (this alows to set AUX_Chanels in Viewer]
- Leading previeus versions of records 1acx and 2.1.x

Main

- Rescale of objects

- Record Start/Stop buton change of descriptions

- Compresion of object to reduce size

- F10 enables scrolling of window

- Added control of scale "Others" including Name, Scale, Offset - trough settings in Viewer
Controller settings

~ Cerrection of decripters

- Change of boslean state colors

- F& will enable temperature scaling settings

- Automatic enable if used profile uses temperature scaling

- Separated buttons by background to show UAC-RAM/UAC-SC card/PC

- Added butten Clear profile for new profile

Motion profiles

- Added import from C5V

- Profile generation scaling done in PC not in UAC. This provides smother profile and can be defined in float numbers in PE_ActiveBlack [3/V/bit]
- Calculation of profile memery usage shewn in %

Viewer

~ Opening of records from previous versiens 1acx and 2.1.x

- Added SW type and version indicators

- Automatic setings of AUX channel names acording used C5 profile

- Added functionality to calculate analyse within selected time frame of record

- Added control of scale "Others” including Name, Scale, Offset + posibility to apply on Main view chart as well
Actuator testing

- Separete tests were moved to Actuator testing tab and new tests were added

Speed & delay & t90

- Added option te start test at requested position or start at GS detected in open loop

- Small improvement and reduction of size of Ul

Friction test

- New test to meassure friction current/power/PWM by closed loop movement in triangualar demenad
HS test

- New test to check HS values by open laop movement

Backlash test

- Improved BL test with point generator

Sensor calibration testSensor calibration test

- No update

Firmware Flash

- Added recomandation to use Display flashing mode also for UAC core flash

2.2.1 (Compatible with FW 2-x-x and higher)

- Change of Controller Settings files to new format. New format contain new controls and also PID controls and limits scaling according the 3 temperatures.

Last Command | Restore_CS_Settings

Page with indication of the upgrades and new features.
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7.5.Universal Actuator Controller SW — multichannel

This utility is designed to record signal from multiple UACs and view recorded files. SW contacts multiple
UACs over TCP connection in order to receive signals measured from each of them.

As the connection to each UAC is independent, the time shift between channels may occur.
SW is using multiple panels to set and operate this application.

The quantity of data recorded can be set for all UACs connected by setting only channels required for
recording.

7.5.1. Panel - Channels

Main settings, simple enable UACs and assign IP address of each UAC. Record channels mask defines
which channels will be recorded. In the live view are anyway always showed all channels.

Available are 6 UACs at the same time (6x14 channels = 84 channels total).

UAC_multichannel 2.2.2 — b e

BE]
Channels  Main  Viewer Controller_settings_view  Errors  Version history
cmnnE\ settings Master to bethe 1st!  Record channels mask
e )  Staws
Floffr/on Ch @ [1216213 | ——
Demand
i) @ UW‘ | Rail_Current
Rail_Voltage
CJofF/on Ch @ [192.168.100.22 | | PWM_val
Sensor_|CC
CJofF/on Ch @ [192168100.25 | | Sensor_VCC
Sensor_Value
Cloff/on Ch @ 192.168.100.24 | Speed
CJorron Ch @ 1P| |192.168.100.25 |

Note: Press F10 to enable scrolling with window
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7.5.2. Panel - Main

Main view with live data. Each UAC provides 14 channels, which is for 6 UACs 84 signals. To simplify
orientation is possible enable/disable signals and UACs by View channels and UAC settings. More

detailed settings can be done in signal list to enable/disable each signal.
SW provides multiple options for recording:

Record mode RunMode
O Record ALL

®) Qnly when is in RUN

Record block duration [s] | 300

O Start Record . Record_name

Number of non recording blocks | 11 -

Record mode defines option to record under all condition or use UAC status to stop recording in case

paused or deactivated.

Record file duration is set by the block duration (max 300s). Next to this can be set number of blocks to

not recording.

In reality SW records also non recording blocks, which are deleted after finish. In case there is some
reason to stop recording before it is normally finished and deleted - like error indicated or external stop

etc. record is kept on the disk.

UAC_multichannel 2.2.2 — b4
BEI0]
UAC DISCONNECT. | -l Stop Idle UAC communication OK
Channels  Main  Viewer  Controller_settings_view  Errors  Version history
Record mode RunMode - =
DAQ PAUSE = " Record block duration [s] 300 |5 _ r =)
‘ - O Record ALL @ Start Record. | Record_name Demand & feedback scale | SENT-decimal [~
UAC_DAQ @ Only when isin RUN Number of nen recording blocks| 11 | % ¢ J
320000~ 1000- 51 <260 | [ Chi_Status .
= _Counter
e 250 [ chic
3000.00- -
-240 Ch1_Demand ]
80.0-
2800.00- -230 [ Ch1_Rail Current
70.0- 220 [ Ch1_Rail_Voltage
260000- oo 210 chipwMyval R
200 [ Ch1_SensorICC
240000-  500- g [ Ch1_Sensor_vce
B Ch1_Sensor_Value
soooo- 00 gp | B Ch1Sensor) /]
— Ch1_Speed
= 30.0-< &-170 2 W 5 ==
& 2000.00- é A e 1 chi_aux 1
= 200- 5 & = | []Chl_Aux2
£ = 3 % -150 8
g 1800.00- = v -] g | [ ch1_AuX3
bl 100- 5 Cap & AU
£ = g g-140 §
= B z 2 3 | [ chi_AUX 4 v
% 1600.00- 5 0O0-4 8-130 5
= e z o 0 View Chanels UAC
¥ = k= S -120 @
ERT R = A Status ch 1
2 | g 10 H Counter ch2
= = 500 & Demand h_3
£ 120000- 2 o g - -
2 L B " 2 Rail_Current Ch4
-300-= =0 2 Rail_Valtage chs
1000.00- a0 PWH_val ch6
-40.0- Sensor_ICC
-7 Sensor_VCC
800.00-  -50.0- 60 Sensor_Value
_ Speed
600.00- 600 =30 AUX1
_70.0- _40 AUX_2
400.00- =0 wlrs
_80.0- AUX_4
200 ~20 frrnr out
’ -90.0- o status  code
d
000-  -100.0- -50 -0 - 0
49303 source
[ HRI®| | Note: Press F10to enable scrolling with windou £l » =

Recording may be waiting for Run mode to start recording.

button with yellow border.

Record mode
| woeTe N O Record ALL
UAC_DAQ @ Only when is in RUN

RunMode Record block duration [s] | 300

MNumber of non recording blocks | 11

This is indicated by flashing Record control

H W ﬁ Record_name | 1
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7.5.3. Panel - Viewer

Data viewer can open all .tdms files saved by UAC multichannel SW, similar logic is applied also for
channel viewing by “Channels to view” and “UAC” selections to enable/disable UACs or channels at the
same time. Switch “Resize chart after change” can impose re-zooming after change of signal view or just

hide or show requested signals.

UAC_multichannel 2.2.2 — x
ol
| UAC DISCONNECT | B siop Idle UAC communication OK
Channels  Main  Viewer  Controller settings view  Errors  Version history
File to open
[&, D\Skrenda\Projekty\_UAC\LabView\Multichannelbuilds\UAC_MultiChannel_2-2-2\Records\1_210920_10_13_52tdms  |[&] Load. Demand & feedback scale | SENT-decimal (=)
UAC_multi_ch_record
3200.00-  100.0- -1000 Ch1_Counter B
0 Ch1_Demand ]
300000-  900-
—-1000 Chi_Rail_Current [N
280000-  80.0- om0 Chi_Rail Voitage [N
T chiPwmval RN
2600.00-  70.0-
- chisensoricC RN
240000-  60.0- - Chi_Sensor vee RN
ot Chi_Sensor_Value [N
20000- 500~ Chi_Speed ]
= S —000 £
2 00000-  a00-E a Ch2_Counter /]
o . e L
& --8000 o
2 B 2 Ch2_Demand /]
£ "5 g @ = 3
& 190000 g 30.0 2 9000 5 ch2_Rail Current RN
= a 2 —-10000 3
E 1500.00—59 200—& e E Ch2_Rail Voitage NN
i S T - & Ch2_PWM _val B -
o = R J
-2 e - 8 T
2 14000-F 100§ 12000 5| Chanels to view UAC
2 3 13000 &
E 120000-  00-5 13000 & Counter cn1
2 8 50 2 __1a000 B Demand Ch2
2 Rail_Current Ch_3
1000.00-  -10.0- —-15000 Rail Voltage Ch_a
PWM_val Ch5
800.00-  -200- --16000 Sensar_ICC ch6
Sensor_VCC
17000 Sensor_Value
600.00-  -200- ST speed
400.00-  -40.0- 19000
--20000
20000-  -500-
--21000
Re hart after ch
000~ 600 i i 22000 esize chart after change
0 02 04 06 08 1 12 14 1.6 18 2 22 24 26 OFF/ON
Time [s] P
Analyse RMS
| EHM | Datatype UAC_multi-ch Data version | 2,2.x

The Controller Settings used at the start of the recording (not with each new file) is available for version
2-2-x and higher. When is loaded record with compatible data, CS is loaded in tab
Controlle_settings_view\CS_From record files (see next chapter}.

Analysis RMS is new function which calculates RMS of motor current and mean of current absolute value

on recorded channels.

Analyze is performed on active chart view, so by zooming we can analyze only required time interval of

the record.

View_RMS.vi — X
Data statistics
Channel RMS ABS AVG
Ch1_Rail_Current 0.250 0137
ChZ_Rail_Current 0.023 0.022
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7.5.4. Panel - Controller_settings_view

UAC_multichannel 2.2.2

Channels  Main  Viewer  Controller_seftings view  Emors  Version history

Idle

Currently active UACs  CS_From record files
UAC_CS
Controller Range PWM_limits PID_settings Softlanding

— e _speed brake

| frequency
[hz]
ontroller_min_range
[bit]

P_Compa
AUX 2

|_Compon |+
AUX 3

Quadratu
TC temp*

To see active Controller Settings, go to tab "Controller_settings_view". Under this tab are separated sub
tabs for active CS values and also data from record files if these data are available.

UAC_multichannel 2.2.2

-

Channels  Main  Viewer  Controller_scttingsview  Errors

Version history
Currently active UACs  C5_From record files
UAC_CS

Controller_Range PWIA_limits PID_settings Softlanding
=1 - speed brake

|frequency

AUX_1
P_Compo |«

2
8

AUX_2
|_Compon |+ |
AUX_3

Quadratu

TC_temp*
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7.5.5. Panel - Controller_settings_view

UAC_multichannel 2.2.2 — X
Idle UAC communication OK
Channels  Main  Viewer  Controller_settings_view  Errors  Version history
SW Version history
2.2.2 (Compatible with FW 2-1-8 and higher) ~
- Just correction of descriptions, centring of RMS calc window
2.2.1 (Compatible with FW 2-1-8 and higher)
Change of record format, including record data identification and also Controller Settings data.
- Record are identified as Pre-2-2-x version or according the 2-2-x and higher version as now contains the identification.
Change of recording definition to define length of the record and number of time blocks of the same duration as record to actualy not recorded.
- Records are now recorded all time, but if the record is one of non recording blocks is after completition deleted.
- While recording in record mede "Only when is run” is zlso recording all, but when UAC operating mode is changed due to error or external control record is stopped - but not deleted.
- Added analytic tool to calculate current RMS and ABS AVG from selected range of record.
v

Version history tab contains new changes and function descriptions.
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8. Record files definition

Record files of UAC and UAC multichannel are based on TDMS v1 format. This format is supported by
LabVIEW and other related products like Diadem and National instruments provides also Excel plug-in for
direct import to Excel.

Within the versions evolutions there is number of changes - see next chapters.

8.1. UAC (single channel)
Data v 1-x-x v 2-1-x V 2-2-x
Root Name (file name) X X X
Record_type (UAC_single-ch) X
Record_version (2.2.x) X
Signal Groups
UAC_CS (Controller Settings used) X
UAC_data (14 meassurement channels) X
Untitled X X
UAC_signal signals are fixed with all channels
Vv 1-x-x Scale to unit v2-1-x / v 2-2-x Scale to unit
Status UAC status Status 6 bits UAC status +

2 bits sensor status

Counter [-] Counter [-]
Demand [12-bit] Demand [12-bit]
Rail_Current [A] Rail_Current [A]
Rail_Voltage Y Rail_Voltage V]
PWM_val [%] PWM_val [%]
Sensor_ICC [mA] Sensor_ICC [mA]
Sensor_VCC V] Sensor_VCC V]
Sensor_Value [12-bit] Sensor_Value [12-bit]
Speed 0.1[bit/ms] Speed 0.1[bit/ms]
Serial_ID [n/a] AUX 1 [according signal]
Serial_Val [n/a] AUX 2 [according signal]
AUX 1 [according signal] | AUX_3 [according signal]
AUX 2 [according signal] | AUX_4 [according signal]

Note: UAC_signal channel values are written as Double
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8.2. UAC-multi-channel
Data v 1-x-x v 2-1-x V 2-2-x
Root Name (file name) X X
Record_type (UAC_multi-ch) X
Record_version (2.2.x) X
Signal Groups
UAC_CS (Controller Settings used) X
UAC channel naming UAC_Ch-1 upto
lupto6 lupto6 UAC_Ch-6
UAC signals are flexible - records contains only selected signals
v 1-x-x Scale to unit v 2-1-x / v 2-2-x Scale to unit
Status UAC status Status 6 bits UAC status +
2 bits sensor status
Counter [-] Counter [-]
Demand [12-bit] Demand [12-bit]
Rail_Current (X-2047)*0.006105[A] Rail_Current (X-2047)*0.006105[A]
Rail_Voltage X*0.008059([V] Rail_Voltage X*0.008059[V]
PWM_val X*0.1[%] PWM_val X*0.1[%]
Sensor_ICC X*0.008058608[mA] Sensor_ICC X*0.008058608[mA]
Sensor_VCC X*0.001221[V] Sensor_VCC X*0.001221[V]
Sensor_Value [12-bit] Sensor_Value [12-bit]
Speed 0.1[bit/ms] Speed 0.1[bit/ms]
Serial_ID [n/a] AUX_1 [n/a]
Serial_Val [n/a] AUX_2 [n/a]
AUX 1 [according signal] AUX 3 [according signal]
AUX 2 [according signal] AUX 4 [according signal]

Note: UAC_signal channel values are written as short (signed 16bit) to save size of the record files.
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9. SW Reuvision history

Note: Version 2-x-x is not compatible with 1-x-x (meaning firmware 1-x-x with Windows SW 2-x-x and vice
versa). New version contains more features, so configuration files contains more parameters then used in
version 1-x-X. For this reason, is necessary to backup controller profiles before upgrade (ideally as screen
shots) and then delete all profiles from controller. Then upgrade UAC FW, then display firmware. With new
single channel utility SW 2-x-x then create all profiles again, including profile "default” which is loaded at
boot of UAC!

9.1. Revision history of UAC firmware

UAC FW 2-1-8
e Add Analog output for SENT/PWM/Analog Sensor feedback
e Fixed temp scaling to work with CAN temp as well

UACFW 2-1-7
e Fixed crashing of operation due to timing rollover

UAC FW 2-1-6
e Fixed SD motion timing to add cycle when switching block (now frequency is correct)

UACFW 2-1-5
e CAN smart mode final commands and responses

UAC FW 2-1-3
e Added CAN control as smart actuator

UACFW 2-1-1
e New AC PID file structure.
Added -40 parameters
Changed to 3 temperatures
change of variables to float to match units
Added some of the controls (motor voltage min, motor voltage max, Motor current max,
Change of AUX channels
o Spring offset compensation for each temp
e Restart after settings change
e Update of SD profile generator with correct starting values
e Added Sensor settings in status (bit 7+8)
e Added read Sensor mode for automatic settings of chart
e Added read Operating mode
e Fixed Control Eth problem (demand string after array conversion with additional character)
e Added low pass filter for PWM and PID_set_point
e Added CAN communication error 49
e Added Low power supply error 48 (<7V)
e Added PID err out for AUX channels
e Programmable PWM limitation for open loop mode

O O O O O
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UACFW1.1.1

9.2.

Added remote motion profile reading/manipulation

Activated temperature CS scaling using local or remote TC in master
Motion profile single run using specific name "single.000 up to single.009"
External input control to pause UAC run. Slave units are stopped as well.

Revision history of UAC single channel SW

UAC SW 2.2.2 (Compatible with FW 2-1-8 and higher)

- Added CS settings window
- Centering of the pop-up windows

UAC SW 2.2.1 (Compatible with FW 2-1-8 and higher)

- Change of record format to include data type description, record file version and entire used
CS profile (this allows to set AUX_Chanels in Viewer)

- Loading previous versions of records 1.x.x and 2.1.x

Main

- Rescale of objects

- Record Start/Stop button change of descriptions

- Compression of object to reduce size

- F10 enables scrolling of window

- Added control of scale "Others" including Name, Scale, Offset - trough settings in Viewer

Controller_settings

- Correction of descriptors

- Change of Boolean state colors

- F8 will enable temperature scaling settings

- Automatic enable if used profile uses temperature scaling

- Separated buttons by background to show UAC-RAM/UAC-SC card/PC

- Added button Clear profile for new profile

Motion_profiles

- Added import from CSV

- Profile generation scaling done in PC not in UAC. This provides smother profile and can be
defined in float numbers in PE_ActiveBlock [%/V/bit]

- Calculation of profile memory usage shown in %

Viewer

- Opening of records from previous versions 1.x.x and 2.1.x

- Added SW type and version indicators

- Automatic settings of AUX channel names according used CS profile

- Added functionality to calculate analyze within selected time frame of record

- Added control of scale "Others" including Name, Scale, Offset + possibility to apply on Main
view chart as well

Actuator testing

- Separate tests were moved to Actuator testing tab and new tests were added

Speed & delay & t90

- Added option to start test at requested position or start at GS detected in open loop

- Small improvement and reduction of size of Ul

Friction test

- New test to measure friction current/power/PWM by closed loop movement in triangular
demand
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HS test

- New test to check HS values by open loop movement

Backlash test

- Improved BL test with point generator

Sensor calibration test

- No update

Firmware Flash

- Added recommendation to use Display flashing mode also for UAC core flash

UAC SW 2.1.1 (Compatible with FW 2-x-x and higher)

- Change of Controller Settings files to new format. New format contains new controls and
also PID controls and limits scaling according the 3 temperatures.

- Files are not compatible with previous version! Correct FW must be used as well!

- Added last command indication

Main

- Rescale of objects

- Controller_settings

- Added many new control parameters

- Change of parameter units to avoid recalculation from bits

- Implemented 3 temperature scaling to allow compensate Low and High temperature as well

Motion_profiles

- Change of control tables to simplify editing of cells to single click

- Added button New to create new profile

- Added definition of profile repetitions

Viewer

- No update

Speed&delay t90

- No update

Sensor calibration test

- No update

Backlash test

- New test for manual measurement of backlash

Firmware Flash

- No update

UACSW 1.1.0

Adding motion profile editor to be part of the SW

Added independent CS window for usage with secondary screen
Adjusted scales on signals plots to be same with multichannel version
Added demand/sensor feedback scale selector for SENT/Voltage/PWM
Improved flashing of FW in automatic way
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9.3. Revision history of UAC multi-channel SW

UAC-MultiCh 2.2.2 (Compatible with FW 2-1-8 and higher)
e Just correction of descriptions, centering of RMS calc window

UAC-MultiCh 2.2.1 (Compatible with FW 2-1-8 and higher)

e Change of record format, including record data identification and also Controller Settings data.

e Record are identified as Pre-2-2-x version or according the 2-2-x and higher version as now
contains the identification.

e Change of recording definition to define length of the record and number of time blocks of the
same duration as record to actually not recorded.

e Records are now recorded all time, but if the record is one of non-recording blocks is after
completion deleted.

e While recording in record mode "Only when is run" is also recording all, but when UAC operating
mode is changed due to error or external control record is stopped - but not deleted.

e Added analytic tool to calculate current RMS and ABS AVG from selected range of record.

UAC-MultiCh 1.1.0
e Added demand/sensor feedback scale selector for SENT/Voltage/PWM
e Fixed call of system library kernel32.dll
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