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"\ NanoPro V 1.70.1.0 / NANOTCHP8100-11 - \\helios\homes\wang_x\desktop\SMCI36_DBAZSO1.xmi - [Motor : 1, Operating Mode : Operation Mode] ==
ogl File Language Motorl * Motor System  Help - 8 x . I f f C
Motor Type: SMCI36 Interface: RS5485 Version Date: 07-09-2011 [ Save Configuration to Drive ] [ Read Configuration from Drive ] S peC I a e atu res O r B L D m Oto rS
Movement Mode I Motor Settings I Erake I Display Properties | Emorcomection | Input |OLrtert I Communication I Statusdispl I CL - Parameter I Scope I Expert| On the "I n put” tab
Analogue Input Inputs
Lower Limt  -10 v T I Stae
Upper Limt 10 v Input 1 @ @ | Hall Sensor 1

Pav 0 iz & @ e - The hall signal could be
Timecgnstam/Hygte:t:sr [i|_| [ o]« r[o] mssbt ::Zji " . : [::i:r:n::: ] Observed through the State Of

~w: (6 ) © [ 5 input 1 to input3. Input polling
wis 0 0 @ [nsiviemcomh 7] must be activated.

Behavior for Intemal Homing (Encoder Index)

During Homing [Free backwards ']

During Mormal Operation [ Disable - ]

— T n ok Oomecane. B - Input 1 to input 3 should be

I g st s e ot sty i ol configured as low-active
because of the invert circuit at

the hall input of controller
SMCI36

Activate Input Polling

- Input 1 to input 3 can no longer
be used as a normal input.

=HEXxercise:
Please configure input 1 to input 3 as low-active.
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 NanoPro V 1.70.1.0 /| 5 1-| 11, C ‘Mode : Ope ‘Mo =
ol File Language Motorl ~ Motor System Help - 8 X Speclal featu res for BLDC motors
Motor Type: SMCI36 Interfface: RS485 Version Date: 07-03-2011 [ Save Configuration to Drive ] [ Read Configuration from Drive ] I “ . »
Movement Mode | Motor Settings | Brake | Display Propetties | Emorcomection | Input | Output | Communication | Statusdisplay | CL - P | Scope | Expert | U On the Motor SettlngS tab
Motor Setting Hardware
Step Mode | Half Step = Controller Type [ SMCI36 RS485 -
Pole pairs 4 I Motor Design [BLDC motor '] - M Oto r d eS i n
Motor Type [DBAZ v] g
Phase Curent 14 % 2 Cument : 084 A
Peak Curent : 0.84 A Motor Name (DB42501 =)

Wiring Senal

Phase Curent During Idleness 0% 4 Cument: 0 A - Motor type

Peak Cument : 0 A

BLDCT() 200 ms BLDClfmax) 44% 2 Strom: 264 A
Spitzenstrom : 264 A

- Motor name

Reverse clearance 0 Steps
Send State Byte Automatically Upon End of Record []

- Pole pairs

Rotary Encoder Resolution [1024 ']

Reverse Encoder Direction [
Quick Stop Speedmode Control

Ramp 4230.95 Hz/ms = - B L D C T(t)

(Velocity Loop
Value range: 21.84to 4230.95 Hz/ms

S pu - BLDC | (max)

HEXxercise:
Please set up your controller for the BLDC motor according to the datasheet.
CAUTION! The wrong settings could damage your motor and the controller!

© Nanotec 2013
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"4} NanoPro V 1.70.1.0 / NANOTCHP&100-11 - [Motor :

af File Language Motorl - Motor  System  Help
Motor Type: SMCI36&  Interface: RS485 Version Date: 07-05-2011 [ Save Corfiguration to Drive [ Read Corfiguration from Drive
Movemert Mode | Motor Settings I Brake I Display Properties | Emorcomection I Input I Output I Communication I Statusdispl, I CL - Parameter I Scope | Expert |
Senal Interface Analog Input Comection
Offset 0 Amplitude 32768
Miscellaneous
Encoder Index Offset 0
Clockmode Interpolation Gradient 320
CL Mode Distance 8152
Cascade Loop Start Frequency 327680
Cascade Loop Stop Frequency 512
Loadangle Values
Value 1 16000 Value 2 16500 Value 3 17000 Value 4 17500
Value & 18000 Value & 12000 Value 7 18500
Hallmode:

[ Send Command ][ Clear Log

2

4

3

]

1

5

Special features for BLDC motors

Special features for BLDC motors
on the “Expert” tab

- CL Node Distance = distance
between the individual load
angles. The value 8192
represents a speed of 1000
rpm.

- Loadangle Values = lead values
for the magnetic field. Value
range: -32768 to 32767, which
represents -180° to 180°
electrical degrees.

- Hallmode = configuration of the
hall sensors of the BLDC
motors. This describes the
relationship of the hall signals to
the pre-defined electrical sector
in the controller.



Y Nanotec’

PLUG & DRIVE PID controller parameters
Parallel Structure Step Response
P K, elr) u(t) A
Sclpmm@ Error » | K,jt’(”‘/r » Process | Ouput—»
AU,
! dr
2 |

Un:KP*en'l'K|*en+KD*(en-1-en)

KP Proportional component Un Control variable
KI Integral component en Deviation of actual value from set point
KD Differential component value

en-1 Deviation of previous actual value from

previous set point value
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PID controller parameters

rm NanoPro W 1.70.1.0 f NANOTCHP8100-11 - [Motor : 1, Operating Mode : Operation Mode] | B
sl File Language Motorl + Motor  System  Help -8 x . .
Motor Type: SMCI36 Inteface: R5485 Version Date: 07-09-2011 [ Save Configuration to Drive ] [ Read Configuration from Drive ] - T h e Ve | 0 C Ity CO ntro | | O 0 p IS
| Movement Mode I Motor Settings I EBrake I Display Properties | Emorcomection I Input I Output I Communication I Statusdlsplay| CL - Parameter |Scope I Expertl
used for speed mode,
Velocity Loop Posttion Loop Cascade Speed Loop (Velocity) Cascade Position Loop (Position)

Proportional Part Proportional Part Proportional Part

1 500 0.125
< [ v ] = 3 < [ v
Integral Part Integral Part Integral Part
0.20001220703125 1 0.0625
< [ 3 4 [ 3 1 [ 3
Differertial Part Differential Part Differertial Part
o 0 0
< [ b e 3 < [ 3
Position Emor Following Emor Pos Mode Following Emor Speed Made
Count 10 Steps Court 100 Steps Speed 150
Time 100 ms Time 100 ms Time 250

Closed Loop Status:  off

Save Data ] [ CL - Wizard ] [ Autotuning - Wizard

Proportional Part
100

Integral Part
0.0625

Ll

Differertial Part
1000

2

3

analogue mode, joystick
mode.

- The Position control loop is
used for relative/absolute
position mode, flag position
mode, clock direction mode,
analogue position mode and
reference run.

- The Cascade Speed and
Cascade Position loops are

rarely used.

EEXxercise:

Please set the PID parameters in Velocity Loop and Position Loop according to the motor used.
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Problem Solution

* Reduce I-component
* Increase D-component
* Increase P-component

Motor oscillations increase or persist
for too long afterwards.

* Reduce D-component

Motor "cracks" during the run. )
J  Possibly reduce P-component

Motor takes too long to reach the * Increase I-component
end position. * Increase P-component

Motor compensates for static loads

* Increase |-component
too slowly.
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Problem Solution

* Increase permissible following error

» Operate controller more firmly, increase P-
component, increase I-component.

Motor signals a position error. * Decrease maximum speed.

* Increase phase current. CAUTION! Note
maximum motor current. A new rotor position
initialization may be necessary.

* Increase phase current. CAUTION! Note
maximum motor current.

» Set a slower ramp.

» Use a stronger motor with an appropriately
set phase current.

Motor is not accelerating as fast as
the set ramp, possibly combined with
a position error during the
acceleration phase.
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Bre-Defined Step 1: Connect the hall sensor to SMCI36, connect SMCI36
Electrical Sector to the power supply and open NanoPro.

Phase U connected to

Step 2: Energize the motor with an external power supply

for electrical sector 0, phases U and W are connected to high

voltage (e.g.+24V), phase V is connected to low voltage (GND).
Hall-Signal for Electrical Sectors 0to 6

.-.--. CAUTION! The max. current of the external
_ _ power supply
...... must be below the rated current of the motor!

BTN EE.
DT S A step 3: Read out the hall signal in NanoPro through the

input status for electrical sector 0, and calculate
the hall value from the hall signal in decimals.

H: High voltage (e.g.+24V) 1: Logic High
L: Low voltage (GND) 0: Logic Low

E.g.: The hall value for electrical sector O is: (011)2 =3

LT I State
Input 1 @ @ | Hall Sensor i
@ 1 (Logic High
( 9 9 ) Input 2 i@ @ | Hall Sensor 2

@ 0 (Logic Low)
Input 3 @ @ | Hall Sensor 3

© Nanotec 2013
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Pre-Defined Step 4: .Repeat step 1 and step 2 for electrical sector 1
Electrical Sector to electrical sector 5 to get all hall values.

Phase U connected to

REE D Step 5: Find out the relationship between the electrical sectors

and the hall values.

Hall-Si | for Electrical Sect 0to6 . .
2 elgna tor mecriea seeors B o Step 6: Write down the hall values in a table, downwards

IR o e N A from 6 to 1.
T .

Step 7: Write down each electrical sector number in the
Ha"-Value row of each hall value, and the generated sequence is

the hall mode of this BLDC motor in NanoPro.

H: High voltage (e.g.+24V) 1: Logic High
L: Low voltage (GND) 0: Logic Low

Pre-Defined Electrical Sector

Hall Mode in NanoPro

© Nanotec 2013
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