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COM9/Serial/id1/TMCM-1630 [A0] BLDC hall wiring wizard (1/4)

Connecting the wires

At first, connect the motor conntections U,
V, W (phases A, B, C) with the TMCM-1630
module.

Then, connect power supply of hall sensor - .
and encoder, if available. Please be careful, 3 A —
do not exchange ground and supply input! l —— . TRINAMIC

wriow coRTrol
Afterwards, try to cannect Hall, Hall2, and, 2
Hali3, as well as EncA, EncB and, EncN
accordingly to your motor and encoder
datasheet.

Inadvertent reversed connections can be
resolved in the next steps.
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1) Turn the motor now?
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¥ Wizard
*# CcoMm9/Serial/id1/TMCM-1630 [A0]

Hall sensor assignment

- X
BLDC hall wiring wizard (2/4

For a check of the hall sensor connections, the motor must
be rotated with a controlled commutation angle, a defined
force, and no load.

Associated settings

Torque [mAJ: | 1500 3

[ Hall sensor invert

[save sewings|

22388 Actual commutation angle

25888.8
19389.6
128304
6391.2
-107.999
-6607.2
-13106.4{
-19605.6/
-26104.8,

-32604

1) Turn the motor now?

s (step)

2) To check wiring and settings for the hall sensor, please look at
the actual angle signals and answer the following two questions:

How often crosses the blue, the red line? | W 1)

How Is that behavior of the two lines to each other? W

3) Please select the picture, that fits your actual hall sensor
signal at best:

~ 4) Update hall wiring and settings as follow

-
Shift hall sensor signals: move cable connected to hall_B (halt.2)

to hall_A thall_1), \
hall_C (hall_3) to hall_B (hall_2), \
and hall_A (hall_1} to hall_C thall_3) ‘
3 and try again

K4 DL 32 < Hall B #& 31 Hall A, Hall C #2%1] Hall B, Hall A #& %|Hall C

g 3 B R s e Hall 262 Jm i R

# Wizard - X
7 como9/Serial/id1/TMCM-1630 [A0] BLDC hall wiring wizard (2/¢
Hall sensor g
32712 Aciual commutation angle ;
For a check of the hall sensor connections, the motor must be rotated with a controlled 26176 = = \
commutation angle, a defined force, and no load. 19640 \ \
13104 \controlled angle
6568 all en& \
X i
Associated settings 32 A Y
- -6504 3 - —
Torque [MA): 1500 5] \
-13040 \
[ Hall sensor invert 19576 \\ = =
save settiogs) 26112 . '\ = -
-32648
o W
3) Please select the picture, that fits your actual hall sensor signal
1) Turn the motor now? at best:
s (el
- 4) Update hall wiring and

the following two questions:

How often crosses the blue, the red line?

How is that behavior of the two lines to each other?

2) To check wiring and settings for the hall sensor, please look at the actual angle signals and answer

s B IER S =Y 2 i B E/R KA

’A)i% Hall sensor invert J5 152

IEE/RRBHES WT

settings as follow:

Toggle the hall sensor
invert flag and try again.




7+ Wizard
% COM9/Serial/id1/TMCM-1630 [AO]

- P
BLDC hall wiring wizard (2/4)

Hall sensor assignment

For a check of the hall sensor connections, the motor must be rotated with a controlled
commutation angle, a defined force, and no load,

Associated settings

Torque [mA}: | 1500%]

1) Turn the motor now?

st (siop)

2) To check wiring and settings for the hall sensor, please look at the actual angle signals and answer

32608
26166.6
19635.2
131038
6572.4
40.9995
-6490.4
-13021.8
-19553.2
-26084.6
32616

Actual commutation angle

2
cyntrolled anglg
hajlangle

3) Please select the picture, that fits your actual hall sensor signal

at best:

4) Update hall wiring and

settings as follow:

How often crosses the blue, the red line?

the following twe questions:

How is that behavior of the two lines to each other?

FERBLE SE L, FdiNext Step
B B FAT LR AR 0T %

/- Wizard =
% COMS9/Serial/id1/TMCM-1630 [A0]

3

(=} bed
BLDC hall wiring wizard (3/4)
Hall sensor resolution

To drive the motor with the correct velocity, it is necessary to know the hall sensar resolution of the motor.

Thereby, the following hall counter, can help you to find the correct number of mator pales. Turn the motar to a goad position, clear the hall counter and try ta turn the motor for
exactly one rotation, slowly. Afterwards, check the determined motor poles, set the correct value in the field "motor poles®, and save it.

0
0>

Hall counter:

Slear

Determined motor poles:

Associated settings

Maotor poles: 25

(save moton poles| 2

[E-8)

rintro: © rHall alignment: © »Hall resolution: @ »Test drive: O
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Wizard

- =]
% COM9/Serial/id1/TMCM-1630 [AC] BLDC hall wiring wizard (
Hall based test drive
1 Velocity
0.8
0.6
04 target velocity [rpm]
s actual velocity[rpm]
1.49012¢-8
-0.2
0.4
06
0.8
A
I >
Velocity ramp control Velocity control
Commutation mode Max. velocity [rpm] | 401 7| Actual vel. [rpm] 0=
@ Enable velocity ramp Targetvel.[rpm] [ 0%
Accel.[rpm/s] I;M | E E ET—I m E
7~ Wizard - = X
% COM9/Serial/id1/TMCM-1630 [AO] BLDC hall wiring wizard (4/4)
Hall based test drive
1529 Velocity
1367.9
1206.8
1045.7
8846
7235 >
562.4
4013
240.2
791
-82
Velocity ramp control Velocity control
Commutation mode Max. velocity [rpm] m Actual vel. [rpm] o981 &
B Enable vesnm Target vel. [rpm] E
g
7 Wizard - X
“% COM9/Serial/id1/TMCM-1630 [A0] BLDC hall wiring wizard (4/4)
Hall based test drive
1528 Velocity
1259.6
990.2
' - e
4514
182 >
874 T
-356.8
-626.2
-895.6
-1165
T =
Velocity ramp control Velocity control
Commutation mode Max. velocity [rpmy] | 4000[3] Actual vel, [rpm] -1000
B Enable velocity ramp Target vel. [rpm] E‘
e

3
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iR [8] 7 T 8. 47BLDC encoder wiring

# Wizard
. |

Modules

Device | COMS/Serial/id1/TMCM-1630 «

e b

BLDC

hall w

BLOC hall

CRTINP N7

2 Wizard
? COM9/Serial/id1/TMCM-1630 [AQ]

BLDC encader wiring

- X
Select your module and a wizar

Free Wizards

| BLOC oid 1w

= a X
BLDC encoder wiring wizard (1/4)

Connecting the wires

At first, connect the motor conntections U,
V, W (phases A, B, C) with the TMCM-1630
module.

Then, connect power supply of hall sensor
and encoder, if available. Please be careful,
do not exchange ground and supply input!

Afterwards, try to connect Hall1, Hall2, and,
Hall3, as well as EncA, EncB and, EncN
accordingly to your motor and encoder

datasheet.

Inadvertent reversed connections can be
resolved in the next steps.

A
TRINAMIC

IM-1630 V1.1

s

rintro: ® rEncod

7 Wizard
% cOM9/Serial/id1/TMCM-1630 [AO]

it O »Encoder resolution: O »Testdrive: O

a b
BLDC encoder wiring wizard (2/4)

Encoder connection

For a check of the encoder resolution and direction, the motor must be rotated with a controlled
commutation angle, a defined force, and no load

Assaciated settings

Torque [mA]
Encoder steps per rotation: [4000 3|
[] Encoder direction

save)

1) Turn the motor now?

san  siop

100
80
60

Actual commutation angle

: 3) Solution:
2) The values changes in the same direction? Please choose.

different direction same direction




H5e W B Torque HLAR{E M Encoder Steps per rotation 4 {542 Jo BIEUE WHENImIDEZk
Ho2 1000 2k ARULACEUEICA 4000

Associated settings

Torque [mA]: T 1500

Encoder steps per rotation: |4000

[ ] Encoder direction

Save
# Wizard - a X
¥ COM9/Serial/id1/TMCM-1630 [A0] BLDC encoder wiring wizard (2/¢
Encoder connection
100 Actual commutation angle
80
For a check of the encoder resolution and direction, the motor must be rotated with a controlled 60
commutation angle, a defined force, and no load. 40
20
o
-20
-40
Associated settings -60
T A [1 b
orque [MA]: ! i
Encoder steps per rotation: |4 000 5| T o
[ Encoder direction
[ 3) Solution:
\5ave, 2) The values changes in the same direction? Please choose. Fs
NO ——
il i Encoder Direction
|ag— VES
1) Turn the mator now? [
\SErL' Stop \
A
different direction same direction

HAEMHIE TE

same direction
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different direction

PR K5 5 AN SRR BB ASAR R, I8 75 28 5 e b 4 7 1)

Associated settings

Torque [MA]:

Encoder direction

/

1) Turn the motor now?

startj  stop

I B D 0 R L R R 2 B i 2 K

/- Wizard
¥ COM9/Serial/id1/TMCM-1630 [A0]

Motor poles and encoder resolution

- x
BLDC encoder wiring wizard (3/4)

For an estimation of the motor poles of your mator and the resolution of the encoder, the motor must be rotated with a controlled commutation angle, a defined force, and no load.

1) Start the motor now

s siop

2) Clear the estimated results at a motor position which is a easy to remember and then read the estimated number of motor poles after exactly one revolution. For the number of encoder steps a

longer measurement is recommended.

Estimated settings

Motor poles: 0%

Encoder steps: O

3) Update and save the associated motor and encoder settings.

Associated settings

Motor poles: [

Encoder steps: [ 4000 :7

Save sellings|
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# Wizard

o [} x
3 CoMo/Serial/id1/TMCM-1630 [AO]

BLDC encoder wiring wizard (4/4)

Encoder based test drive
100 Velocity
80
60
a0
20
[ »
-20
-40
-60
-80
-100
=
Velocity ramp control Velocity control
‘Commutation mode Encoder init mode Max. velocity [rpm] [4 0003 Actual vel. [rpm] Diw
2 ‘ " W Enable velocity ramp Target vel. [rpm]
Accel.[rpm/s] | 2000 ey e 2 f e
il ) ) |2 oy
@ rintro: O *Encoder alignment: O »Encoder resolution: QO »Test drive: @ I;ﬂ.l
N
3.3 PID 5
& Wizard - X

¥ CcoMo9/Serial/id1/TMCM-1630 [A0] BLDC pid tuning wizard (1/3)

Pl regulation overview

This Module provides three modes of operation that are build on each other modes. The fundamental mode is the torque mode. On this basis a velcoity mode, and a position mode are operating. By
this means, the Pl-parameter of the torgue mode have to be configured first. Then, the Pl-parameter of the velocity mode have to be configured, At that point, basic settings are nearly complete and
positioning in position mode is possible after adjusting the P-paramter of the position mode. Please switch between all modes of operation te meet your needs.

t S t
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- Wizard

“ COM9/Serial/id1/TMCM-1630 [AO]

Torque Pl configuration

u] X
BLDC pid tuning wizard (2/3)

The configuration of the PI parameter for the torque regulator can be done in two steps.

1) Set the values for P and | to zero. Choose a low target current (€.g. 500mA or 1000mA). Hold the motor during the test and try diff
the target current can be reached by the actual current, shown in the image on the right.

erent values for P until 50%-60% of

R
; R =
2) Now, calibrate the | parameter, which sets the gradient to reach at least 100% of the motor current. When the actual current in s
your test looks like the first image, the | paramier is too low. In the second image the | parameter is good.
[ENERER —
Torque
1 9
83 Con mode
56 . W
28 target torque.[rpm] Torque Pl parameter
actual torguelrpm] —
02 B cginaial P 300/%]
25 [ 300 %]
2 Torque control
79 Actual cur. [mA] 0I5
-10.6 Target cur. [mA]
133 ot i L) )
-16
i Lo
[=-N) el el
> S D
R PR
2 Wizard - o X

“ COM9/Serial/id1/TMCM-1630 [A0]

BLDC pid tuning wizard (3/3)

Velocity Pl configuration
For a first configuration of velocity P| parameters turn the velocity ramp off. Then set P and | to zero. Try different jumps for the target velocity, e
alternating e.g. 0 to 1000RPM or -1000 to T000RPM, and increase the P and | parameter together. If the actual velocity behavior looks like the first
image, the parameters are too low, Increase them until the regulator behavior looks like the second image. :
; Velocity
08 Velocity Pl parameter
500 [%:
" el i
1] 500 (=1
0.4
:‘tguzt‘ [[Ir,‘;x]] Velocity ramp control
0.2 Max. velocity [rpm] I 2]
E Enable velocity ramp
1.490124-8
0.2
Velocity control

-0.4

Actual vel. [rpm] s
0.6 Target vel. [rpm]

-
-0.8
-1

= -
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Commutation Motor  Encoder  PID

Commutation mode

OC (controlled
Block (hall sensors)
FOC (hall sensors)
FOC (encoder)

FOC (controlled)

Commutation Maotor Encoder PID

Motor settings

Max. current [4000 [mA] tﬂeak}?
Start current 1500 [mA] (peak) =
Motor poles 25

Hall sensor invert

["] Hall interpolation

Commutation Motor Encoder

Encoder settings

Steps per rotation

Encoder direction | 03]
sineinitmode | 13

Comm. offset 0

PID Commutation  Motor  Encoder  PID

Torque Velocity
P 5003

1 [500%] P30

Position
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__— e

@VE"O i @TMCM-1630 [Aa] <1st motor of 1> : COM9-1d T‘f—g!
Velocity control I Settings

"" Actual vel. [rpm] [543 Max. velocity [rpm] 4000 %

"\ Targetvel, [rpm] [ of] Enable velocity ramp «
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target torque [mA] (peak)
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Select parameters
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Type Name
0 target position

1 actual position

2 target velocity

3 actual velocity

4 max velocity

6 max current

no item

I8 Paramel \eter display @TMCM-1630 : C“.u'
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9 motor halted velocity
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25 thermal winding time constant
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27 litsum
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() overcurrent (O Module initialized
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O Overvoltage (O Torque mode
O Overtemperature (® Velocity mode
(®) Motor halted (O Position mode
O Position end
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() Hall error
) Driver error

O Init failed (O Brake active
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Global parameter

(3l serial baud rate
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serial heartbeat

CAN bit rate

CAN send ID
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EEPROM lock bit
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serial host address
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program memory protection

CAN heartbeat
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TMCL Instruction Selector

Manual Instruction Input

Answer

Datagram: 010000 00 00 00 00 00 01

WM

[ TMCL creator =
~ AxisD Instruction: HW‘ Address: | 1% Hest o
£¥ Settings e Qusdoniicaces Instruction: | 02| Targe: [0
1™ Flags =] Staws: |0
e [ oF
w Control mode Motor: W g : ,, Instr.: o
[ Torque mode Value: 10007 Watoe | 9}} Vallie: [0
] velocity mode Answer: |0 Value: [ (1S e —————
(& Position mode : |00 00 00 00 00 00 00 00 00

[« ess)

£ Direct mode B 7] LLIE id Copy FATILITES LURZ AU A A M 2o
AT LLED S S, o DRI TR KRR L4 SRR A4 )

TMCL Instruction Selector

Answer
Instruction: | 1 - ROR rotate right ... Host 0
Type: 0 sdontit care> Target \0
Status: \0
Mator: M
Instr.: ‘0
Value: 1000 |2} wise o
Answer: 0

Datagram: ‘00 00 00 00 00 00 00 00 00
)t ram: ‘01 010000000003 e8¢

WM\%A

T HFE BT DS BALE1T, BESH, @R FTiEfFEnE 4
TMCL creator K845 HMAET, WA

02 H % 6% [zl
[New File 11 @

ROR 0, 1000

i #d Copy to

¥ 00030

Instruction:

Type:

Motor:

Value:

Answer:
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« Ram debug
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/TMCL disassembly

THCL disassembly at 10182016 21:24:20

FoR B, &

WATT T1CKS, ; 10
s

1

SGP 77, 0, 1//iZ%IEANEF HBNEIT

SAP 253, 0, 8
SAP 6, 0, 4000
SAP 177, 0, 2500
SAP 250, 0, 10000
SAP 251, 0, 1
SAP 249, 0, 1
SAP 241, 0, 200
SAP 254, 0, 1
SAP 4, 0, 4000
SAP 11, 0, 2000
SAP 146, 0, 1
SAP 7, 0, 500

SAP 10, 0, 5
SAP 172, 0, 1000
SAP 173, 0, 0200
SAP 234, 0, 1500
SAP 235, 0, 1500
SAP 230, 0, 1000
SAP 159, 0, 7
ROR 0, 0

WAIT TICKS, 0, 10
MVP REL, 0, O
STOP
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SAP 173, @
SAP 234, @
SAP 235, 0, 1500
SAP 230, 0, 1eee
SAP 159, 0, 7
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STOP
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