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V1.0 iRA
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V1.0 iRAS

Parameter |Description Setting | Comment

sist This flag indicates motor stand still in each operation | /1 Status bit, read only
mode. This occurs 2°20 clocks after the last step pulse.

TPOWER This is the delay time after stand still (stst) of the |0_255 |Time in multiples of 2*18

DOWN motor to motor current power down. Time range fou
is about 0 to 4 seconds.

TSTEP Actual measured time between two 1/256|0. Status register, read only.
microsteps derived from the step input frequency | 1048575 | Actual measured step time
in units of 1FCLK. Measured value is (2*20)-1 in in multiple of gy
case of overflow or stand still

TPWMTHRS | TSTEP = TPWMTHRS 0= Setting to control the

- stealthChop PWM mode is enabled, if |1048575 | upper velocity threshold
configured for operation in
- dcStep is disabled stealthChop
TCOOLTHRS |TCOOLTHRS = TSTEP = THIGH: 0. Setting to control the
- coolStep is enabled, if configured 1048575 | lower velocity threshold
- stealthChop wvoltage PWM mode s for operation with
disabled coolStep and stallGuard
TCOOLTHRS = TSTEP
- Stop on stall and stall output signal is
enabled, if configured
THIGH TSTEP < THIGH- 0. Setting to control the

- coolStep is disabled (motor runs with
normal current scale)

- stealthChop wvoltage
disabled

- If vhighchm 1s set, the chopper switches
to chm=1 with TFD=0 (constant off time
with slow decay, only).

- If vhighfs is set, the motor operates in
fullstep mode and the stall detection
becomes switched over to dcStep stall
detection.

PWM  mode s

1048575

upper threshold for
operation with coolStep
and stallGuard as well as
optional high velocity step
mode
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V1.0 iRAS

WRM# 2 )5, Stallguard Value ZUfE %4k, VER: Stallguard Value(77 {7 #% Ox6F SG_RESULT)

(1) A BB RT S bR AR A AR J A e, g A2 A 78K I, Stallguard value UE Bd% i

F 0, Stallguard threshould EU{E /NI #R R B Stallguard Value #4%1T T 0 ;

2RI Stallguard Velocity threshold HE A E 0 IR %, 1456 H 72 K 2I{E Stallguard
value %51 0 [, ULBSEHLZ BHBEIE.

Stallguard Velocity threshold #2 J& 51 [H 2145 1 ¥ B2 IR 2408 58 R Jb 0k A T8 P38 P g 4%
Stallguard Value=0 [l HIHLA =1k, HMENA1F1E.

SatllGuard Velocity Threshold H VCOOLTHRS 0x31 Hit &

= A e e P e A e e e T T A T L e L T P

stallGuard2 CoolStep TMCL

e RESE

StallGuard threshold: 2

RUN current, 3.3 = 0585192 4

StallGuard welocity threshold: 0lpptl [ = |

Restart motor: [ﬂ Reset Stall

Standby current: 3[0.31 = 00575315 A
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kA0 ¥ S R O, PP K S T DO SR U Ry O T o O e B PRt 1y B0

StallGuardz Coplstap TMCL

u D Filter enable

— Run aurrent: 23 L] [ o 0585152 A
StallGuard threshold: =

StallGuard velocity threshold: 1000{ippt

Standby current: 3 [0.31] —: 009753194

| AP1ET (0.8388096)
Restart motor: i g Reset Stall |

GO7F FFFF

VCOOLTHRS_MZ (3l

VCOOLTHRS W 007F FFFF 0lppt]
Unsigned

| of £7LY clocks
This is the lower threshold velocity for switching on smart
energy coolStep and stallGuard feature. Further it is the upper
operation velocity for stealthChop. (unsigned)

Set this parameter to disable coolStep at low speeds, where it
cannot work reliably. The stop on stall function (enable with
sg_stop when using internal motion controller) becomes
enabled when exceeding this velocity. It becomes disabled
031 again once the velocity falls below this threshold. This allows
w 0xE1 23 | VCOOLTHRS | for homing procedures with stallGuard by blanking out the

stallGuard signal at low velocities (will not work in
combination with stealthChop).

VHIGH = |VACT| = VCOOLTHRS:
- coolStep and stop on stall are enabled, if configured
- Voltage PWM mode stealthChop is switched off, if
configured

(Only bits 22.8 are used for value and for comparison)

HAE 2% %5 1) dataSheet
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V1.0 iRAS

Parameter |Description Setting | Comment

SGT This signed value controls the stallGuard2|0 indifferent value
threshold level for stall detection and sets the
optimum measurement range for readout. A lower
value gives a higher sensitivity. Zero is the
starting value working with most motors. A higher
value makes stallGuard2 less sensitive and
requires more torque to indicate a stall.

sfilt Enables the stallGuard2 filter for more precision of |0 standard mode
the measurement. If set, reduces the measurement |1 filtered mode
frequency to one measurement per electrical
period of the motor (4 fullsteps).

+1.. +63 | less sensitivity
-1.. -64 | higher sensitivity

Status Description Range |Comment

word

SG This is the stallGuard2 result. A higher reading |0.. 1023 | 0: highest load
indicates less mechanical load. A lower reading low value: high load
indicates a higher load and thus a higher load high value: less load

angle. Tune the SGT setting to show a 5G reading
of roughly 0 to 100 at maximum load before
motor stall.

In order to use stallGuard2 and coolStep, the stallGuard? sensitivity should first be tuned using the
SGT setting!

6.22.1 SW _MODE - Reference Switch & stallGuard2 Event Configuration Register

0x34, 0x54: SW_MODE - REFERENCE SWITCH AND STALLGUARDZ2 EVENT CONFIGURATION REGISTER

Bit | Name Comment
11 | en_softstop 0: Hard stop
1: Soft stop

The soft stop mode always uses the deceleration ramp settings DMAX, V1,
D1, VSTOP and TZEROWAIT for stopping the motor. A stop occurs when
the velocity sign matches the reference switch position (REFL for negative
velocities, REFR for positive velocities) and the respective switch stop
function is enabled.

A hard stop also uses TZEROWAIT before the motor becomes released.

Attention: Do not use soft stop in combination with stallGuardz.
10 | sg_stop 1: Enable stop by stallGuard2. Disable to release motor after stop event.

Attention: Do not enable during motor spin-up, wait until the motor
velocity exceeds a certain value, where stallGuard? delivers a stable result,
or set VCOOLTHRS to a suitable value.

TRINAMIC H1[H] 18718930691 limin@jointwel.com.cn
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U v B O H bR 2 5 AT LR R U S 40 Stallguard threshold SKACE /M 75 B % /b )
AR LAE AL IR a2 A Stallguard value=0
TEINE—#E A[F Stallguard threShold [ Stallguard value( 5 € #l 28 5 v 4035 S48

TR A BN

CoolStep & StallGusrd

stallGuardz CoclStep TMEL

[] Fiiter enable

stallGuard threshold:

Run currart:

acrual motor current vs. time: 23 gu— —
stallGuard valuz v tme: 1022 < — e —
welocity: 50119 560
B2
&3
3 TER
i I
a 640
76
i 4B
738
0 220
5k
19z
T O LY i L e B i o T s
=
I

[
2303 |

0585102 A

Stallguard threshold=12

CoolStep & SwllGuard
acTual moter current v, time: 23
StaliGLard valee us, tme: 144
wvelodity: 50 119 950
o E9n
26 B32
4 TE8
270
20 540
18578
i6 512
4 428
2564
T4 330
B 256
-
o
+
0o
StaliGuand2 CoalStep TMCL
u [ Fitter enabre
d Run current: B O3 . 0585192 4
stalGuard threshold: “'

K] stallguard threShold=2 1t H E 4h 5 e i 2> V8 71 AL 2 45 18 CERN SRR 1)

Stallguard value B £212T 0) &

Stallguard ZhAE T DASEHIAN 5 24 AR 00 T IO i, betn s o dai], Jofe asnl

T AL
~F

o

o

TRINAMIC [
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V1.0 A A

8. Coolstep BLE  FHILUWMES P BHLRIERIKS), N T AEBEILED, AREKsiE
WM E R G, XFERHRIIFELLIROR, LA G K, 755 7 AT RE 305 7). Coolstep
SR T AL S F A BN ATt R, SO B FIR B B0, BN R B LA
Hah T, AHEAESRERLIRS Coolstep TILATT 4 80% I HE R o

Coolstep #&7E 171 4 Stallguard [12E Atk bR EC B 1, 75 2 1 /ol & SGT Stallguard threShold (77
17-9% COOLCONF_M1  O0x6D sgt)
8-1. @It NI 1-2-3 WEMIEE, AR US4 StallGuard threshold 77 {748 0x6D
Kl 2

&, TMCL-IDE 30259 = a =

|3|e Toak Cptiors Visws Heip |

7oy ¥ [ Q@

8 v pa
e il o e Ao AL 4l ot o B L GOV T == e
- =]
[
‘ LA e ﬁ einciy rade @ TMIS M1 -EVal 4] <1 st motor of = (Land ungsnnamscae] . ‘~

-
v @ i
et o .

1 | vcmmose o

| resieon moe =

L. ..

~ it gash -
B P e AP [l B ;

Velorlty s =

o WM
i o8
g 4
Mt ke
sGuEd: | CooSep ML
etz ve ooy ] CrE [ reerenacie

M o ;
3 : i i
St Gusrd threshnid =
v [B] e — _
( .

PRAIE 38 K A7 K B Stallguard value (77 /7 4% Ox6F SG_RESULT ) N¥4, 7% /Ni Stallguard Value
Tt

Wi Coolstep & StallGuard @TMC5041-EVAL [Ag] <15t motor of 2> (Landungsbruecke) : COME-Id 1 - @

CoolStep & StallGuard

actual metor current vs, time: 23
stallGuard value vs. time: 86
velocity: 50 000

P S S W P

StallGuardz Coolstep TMCL

D Filter enable

Run current: 0.585192 A

stallGuard threshold: 5

TRINAMIC H 18718930691 limin@jointwel.com.cn
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8-2
Y)#eF| Coolstep ¥~

actual motor current vs, time: 23 | EE’Qt{E
stallGuard value vs. time: 149 | = N

velocity: 50 000 mﬁ{a : ::

StallGuard2 Coolstep TMCL

Current minimum: CoolStep velocity threshold:

Current down step:

Deactivation threshold speed: 0

Current up step:

Slow run current: 0
Hysteresis width:

8-2-1
Coolstep Velocity threshold % Coolstep JJREACAE R IRIME, 450 Fnid B m T BUE M
I} Coolstep AEEANEH, X775 H1 0x31 VCOOLTHRS i 5E

CoolStep velocity threshold: 0 [ppt] :

TRINAMIC H1[H] 18718930691 limin@jointwel.com.cn
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To write value Functiot I

W Active registers

G7E FEFF

VCOOLTHRS_MZ (3l

VCOOLTHRS W 007F FFFF 0lppt] .
iUnsigned

i H wi B AL A 50000 24 Coolstep velocity threshold KT 50000 i} Coolstep ANiEEAE

8-2-2  Current minimum W E M ER/ME CHRECNIRME BIRBEMEUE VR K HE
W 1/2 5 1/4)

StallGuard2 CoolStep TMCL

Current minimum:

Current down step:

Current up step:

Hysteresis width:

Hysteresis start: 2 !_:_..!

Current Minimum BT B (27 /785 40K 0x6D-seimin

W Active reglsters

v (X) CcooLCONF M1 0x6D W 32 0200000000 0x0000000¢
semin w 0008 00eF 0 — minimurep off
seup W 0000 0050 id: 0 m 1 Currens value
semax ¥ 0000 OFOO 0 — stallGnergy.
w 6000 i . Curren'

abee

1 1/4 of current setting

&N Current minimun 24 1/2 1 1/4 /N A

TRINAMIC H [ 18718930691 limin@jointwel.com.cn
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CooiSiep 8 Sl

TS PROLOT CLOTENT YR thimes 11
e vkt e time: 215 i i
kit 56 000 3 e
uz = =
e =
e i
s i
=
P A AR LA e AL AU R A Yt LALLM L An;‘m;[r""uﬂ,.,‘r._\.ﬂF"-l-l,f-,ﬁ]']'ﬂ"'-}.- et AL AR * =

StgiGuin: CooSiep TREL Sl Coosten TMLL

et i CoofSiep ve oty threshoid: oioet) | 5 current misimum: 4t i.: I CoiSep veicedty threshakd: O] Fo

8-2-3: current down step: LA N BA I FE MR
Current up step: F, it b T+ o)

StallGuard2 Coolstep TMCL

Current minimum:

Current down step:

Current up step:

Hysteresis width:

Hysteresis start:

Current down step Xif M. ] %7 /7 %% N COOLCONF_M1 - 0x6D-sedn U1~

W active rvegisters

v (X CoOLCONE Wl Ox6D 0500000000

Current up step X M. ] 27 f£ %% 4 COOLCONF_M1 - Ox6D-seup @1 T &

TRINAMIC H 18718930691 limin@jointwel.com.cn
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Vo heive registers
v (& cocccown osn

0000 0geF

semin

0068 GH06 80
f@ea Baeq idi 0
887F eaee q

¥
L
*
L 6E08 OFeg L]
L
¥
¥
T f188 G806 i4: 0

8-2-4: Hysteresis Start:24 Stallguard Value(77 17 %+ Ox6F SG_RESULT ) I B i {2 Hh 281 T Z £l
(147 B0 EEL 18 0 2 e K FRL VAL o

StallGuard2 Coolstep TMCL

Current minimum: Coolstep velocity threshol

Current down step:

Current up step:

oW run current:
Hysteresis width:

Hysteresis start:

Hysteresis Start X J3; [ %5 47 %% 4 COOLCONF_M1 - 0x6D-semin 41~

TRINAMIC H 18718930691 limin@jointwel.com.cn
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To write valus

0=00000000
0086 0eagr

WV 0008 0060
semax W 0000 eFe9 0
sedn w 00P0 GO0 id: 0
. . 1 Hex:
seimin W 0000 see id: 0
sgt w 0O7F 00O 0
sfilt W 0100 00O id: 0

T E TR 2 stallguard Value ¥ 2R (KT Hysteresis Start ¥ (b Y i, RoRFMT AR
K HRHSHNFARRKNE Do RAMBIFE aathZiis.

staliGuard value vs. tima: 0
valocity: 50000

StallGuard? Coolstep TMCL

Current minkmum: Coolstep velocity threshold: | U“]JDEI P |
Current down stap: A
Deactivation threshold speed: T e B
Current up step:
Slow run current: =
Hysteresis width:
Hysteresis start:

Hysteresis width: >4 Stallguard Value(Z7 17 #% Ox6F SG_RESULT ) I &5 & th 2 2% T 5l TiZ B0l
CHE AL TITID  BIRHE B 2 5 3 R B2 /N RAE .

TRINAMIC H[H 18718930691 limin@jointwel.com.cn



��e�u�1XM�d��Ħ�G4�S


V1.0 iRA

SR UG VaiUE Wh, UIFIRC 2210
velodiy: 50 000

StallGuard2 Coolstep TMCL

Current minimum:
Ccurrent down step!
activation threshold speed: 0

Current up step:

Slow run current; o
Hysteresis width;

HYSKErESES 28

Hysteresis width X B[] 25 /7 %% N COOLCONF_M1 - 0x6D-semax U1~ &

y-3 RegIsTer browser (TMCS041) @TMCS041 -EVAL [aal <150 motor of 2> (Landungshuecke) ; COMB 1 l—@ x|
Yyeo |

OXG6 (8] || XLATCH M2

Teenioa):c) | ML [V dctive cegisters

onet (571 [ ] MsLUTIN v @ cowcosE o e ¥ az 00000000 | T OOORGE
ouEZ (28] |;| MSLUT2] S -
63 (39 [ | MSLUTIS]

Q64100 [| MSLUTIY

owES (104 [ ] MSLUTIS]

g6 (102 [ | MSLUTEE]

06T {103) : MSLUT[7] DB7F Doog

onss (104 [] MSLUTSEL o 0100 0000 i 0

OMES(105) [ | MSLUTSTART

oxEA(106] [ | mMsCNT_

%68 (107) [] MSCURACT M1

ox6C(10@ [ | @ cHo. M| |2

treT {102 COULENE M i

OuEE(10) [ | DOCTRL MY

EF (111} [ | DRYS.US a1

O 122) [| MSONT M2

OHTB(12) [[| MSCURACT M2

o028 [ @ cHo. w2

oD (125 [ COOLCONF M2

o7E(126) [ | DocTRL Mz
(] orvs.us.mz | 000 B
E eralifZnard? huctaracic walia . Ifrha cralliZnard ™ vacnlt ic annmlta ar ah e FICCANMACCARAVLTI® 2D tha

1R B2 Stallguard value =T 8025 T Hysteresis width GBS (R TR 30 ) R AR 71 3R/,
BERT FL 2 H B T B R /N R
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V1.0 A A

TRINAMIC [

actual motor current vs. time: 5
stallGuard value vs. time: 264
velocity: 50 000

I8 E%6
2E 832
24 768
2z 704
20 640
18 576

16 512

StallGuard2 Coolstep TMCL

Current minimum: 1-1/4
Current down step: 3 - very fast +

e ” Step:
B -

Hysteresis width:

Hysteresis start:

0~ R MR YE Stallguard MUEE OSBRSS 51480 B 3R AL,

CoolStep velocity threshold: [)-l[ppt] :

Deactivation threshold speed:

Slow run current:

4

18718930691 limin@jointwel.com.cn
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V1.0 A A

velocity: 50 000

actual motor current vs. time: 23
stallGuard value vs. time: 119

INRERTIRAYREARYE

0 e e
T

StallGuard2 CoolStep TMCL

Current minimum:

Current down step:

Current up step:

Hysteresis width:

Hysteresis start:

9. Stealthchop B &

1 14 CoolStep velocity threshold:

3 - very fast *

3-large *

Slow run current:

TRINAMIC ()% 35 57 Stealthchop I H Bl —3:4 2 18
FLH) TMC5130/2100/2130/5041/5072 52 5 —fX Stealthchop

2 J5 # TMC5160/5161/2208/2209/2160/2225 & 55 — AR, X A2 — A Stealthchop 7] EA

H #h i & AUTOTUNING

(1) ZE—4K Stealthchop
Stealthchop & HLJE I 8T i n SR, P ARIg AT .
R AR 48 8 AS ) F 3 2 SR S B, VCOOLTHRS(0x31) 7 77 28 FH ke b =X,
ZSHUEHRE Coolstep MR E(E, J&fHfE Stealthchop [ =y id E {H

15 Coolstep Bt & 11524 VHIGH > |VACT SEZF7i# & | > VCOOLTHR i Coolstep #2/F

H

TRINAMIC [

18718930691 limin@jointwel.com.cn
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This is the lower threshold velocity for switching en smart
energy coolStep and stallGuard feature. Further it is the upper
operation velocity for stealthChop. (unsigned)

Set this parameter to disable coolStep at low speeds, where it
cannot work reliably. The stop on stall function (enable with
sg_stop when using internal motion controller) becomes
enabled when exceeding this velocity. It becomes disabled
031 again once the velocity falls below this threshold. This allows
w x5l 23 for homing procedures with stallouard by blanking out the
stallouard signal at low wvelocities (will not work in

combination with stealthChop).

[VHIGH = |VACT] > VEOOLTHRS:]
- coolStep and stop on stall are enabled, if configured
- Voltage PWM mode stealthChop is switched off, if
configured

(Only bits 22..8 are used for value and for comparison)

4 Stealthchop FLE I , |VACT SEFR#JZ | < VCOOLTHR I Stealthchop A21E H
£ 370 Fr 1) datasheet 263 Quick Configuration Guide 5L A V4 41T i& 2 it & Stealthchop
F Spreadcyc

14 Quick Configuration Guide

This guide is meant as a practical tool to come to a first configuration and do a minimum set of
measurements and decisions for tuning the driver. It does not cover all advanced functionalities, but
concentrates on the basic function set to make a motor run smoothly. Once the motor runs, you may
decide to explore additional features, e.g. freewheeling and further functionality in more detail. A
current probe on one motor coil is a good aid to find the best settings, but it is not a must.

CURRENT SETTING AND FIRST STEPS WITH STEALTHCHOP

stealthChop

Current Setting Configuration

Check hardware £ E
SeiEs dne T set pwm_autoscale, set
RMS current UM GRAD-S,
PWM_AMPL=255
CHOPCONF PWMCONF
set vsense for max. select PWM_FREQ with
3 L
low Cuirsent range? e 180mYV at sense resistor regard to fCLK for about
[0R15:1.1A peak) 35kHz PWM freguency
N
Y Make sure that
Set _RUN as desired up Set |_HOLD_ DELAY to1 e I:T sk
to 31, |_HOLD 70% of P to 15for smooth =

I_RUN or lower standstill current decay I
CHOPCONF
Enable chopper using basic

Set T_ZEROWAIT up to config.: TOFF=4, TBL=2,
65535 for delayed HSTART=4, HEND=0
standstill current
reduction *

Move the motor by
slowly accelerating
from 0 to WMAX
operation velocity

Configure Chopper to
test current settings

Select a velocity
threshold for switching
to spreadCycle chopper

and set VCOOLTHRS

9-1: ¥ VCOOLTHRS 0x31 #A 1700000  [X| itk K A5 S Frid FE K T+ 1700000pps Stealthchop A
EAEH .
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W jetive registera
w (¥ vocoutams w1 0wdt
oostTHE
> () covcowmwl  C=n

Hex: | 0029810 @

Dec !1?uDDoLppﬂ .

| 060 0010 1001 1000 0001 0000 |

9-2: t'® PWM_Autoscale

19 |- reserved Set to 0
18 | pwm_ PWM automatic 0 | User defined PWM amplitude. The current settings
autoscale | amplitude scaling have no influence.

1 | Enable automatic current control

Attention: When using a user defined sine wave
table, the amplitude of this sine wave table should
not be less than 244. Best results are obtained with
247 to 252 as peak values.

# PWM_Autoscale %A high

i g TD Hife "'al.uE F.1J'[-1Ctil:m

W  Active registers

HOA0- 8001 0 —
HOH0 GO 0 ﬁ

PWM_AMPL
PWM_GRAD

wm_freg 0003 boLe “L 0 | 2/1024 £ CLK
lpwm_autoscale 0004 0600 _@&; : = ble-alues.
S
pwm_symmetric 0003 0000 low | | Setbit 19 ' The P~ cycle

0030 boLe id: 0 Normal--ration
Choice

9-3: fic & PWM_GRAD ILALTBEE N 3

PWM_GRAD |Global enable and 0 | Do not use stealthChop
regulation loop gradient when pwm_autoscale=1. |1 . 15 |stealthChop enabled

= =l=flm = =

freewheel

¥ Active Tegisters
v (& emicovew  0x10
RN AUPL

C00040300 0200020300 |

v sutoacale hizh
pem_symmetTic 0008 Deoe low
freewhes] 0630 pEoe id: @

Qeee peae

EE: 24 PWM_GRAD=0 [l {% Stealthchop ANEEAEH

TRINAMIC H 18718930691 limin@jointwel.com.cn
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V1.0 A A

9-4: fit & PWM_AMPL f T-Hic & Stealthchop % & 254k ik H T~ H 5 ik 2% B i 5 SR 1) H e

it

7.22 PWM_AMPL for Using stealthChop and spreadCycle

When combining stealthChop with spreadCycle or constant off time classic PWM, a switching velocdity
can be chosen using VOOOLTHRS. With this, stealthChop is only active at low velocities. Often, a very
low velocdty in the range of 1 to a few 10 RFM fits best. In case a high switching velocity 15 chosen,
special care should be taken for switching back to stealthChop durning deceleration, becuse the phase
jerk can produce a short time overcurrent (Refer to chapter 7.4 for more details about combining
stealthChop with other chopper modes.)

To avoid a short time overcurrent and to minimize the jerk, the initial amplitude for switching back to
stealthChop at sinking velocity can be determined using the setting PWM_AMPL Tune PWM_AMPL to a
value which gives a smooth and safe transition back to stealthChop within the application. As a
thumb rule, 3 to % of the last PWM_SCALE value which was valid after the switching event at nsing
velocity ean be used. For high resistive steppers as well as for low transfer velodties (as ser by
VCOOLTHRS), PWM_AMPL @an be set to 255 as most universal setting,

Nete

The autoscaling function only starts up regulation duning motor standstill. After enabling stealthChop
and setting all parameters, be sure to wait until PWM_SCALE has reached a stable state before starting
a motion, Failure to do so will result in 2ero motor current!

In case the automatic scaling regulation is instable at your desired motion velocity, try medifying the
chopper frequency divider PWM_FREQ, Also adapt the blank time TBL and motor current for best
result

X T BEAR T F AL PWM_AMPL T DL B A
255

?  Active registers

W 0000 FFO8
pwm_freq W 2003 0oee id: 0
pwm_autoscale w 2004 o0 hlgh
pwm_symmetric W 0008 QoDe low
freewheel W 0030 PoeR id: 0

To write value

113111131

9-5: M E %M T EIFLE CHOPCONF  Xf 1% 47 &% Ox6C
Y
CHOPCONF
Enable chopper using basic
config.: TOFF=4, TBL=2,
HSTART=4, HEND=0
|

9-6: FEIXZ HTE PRAE ML B IR .

FEI1R Stealthchop FARRHE J5 U 5 15 B — M/ ek B2 28 )i 1218

TRINAMIC H1[H 18718930691 lImin@jointwel.com.cn
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V1.0 iRA

EVAL [Aa] =15t motor of 2= (Landungsbriscke) : COME-Id 1

\

/ \

A\
v AMAT M1 026 L 32 00000006 |4
AWAT v Qo048 FFFF 100ippza*l]
v & wew 0x27 7 32 02000000C3 /
LY (] TE FFEE - t3
v (¥ veoouTaRs M 0x51 W 32 0=0007A120
VODOLTHRS ¥ QO7F FFFF 500 000Ippe]

(2) 55— Stealthchop H TMC5161 KM, WA Z&A4F FI1E B & — A IR Sk fE

RIR B 2 Pl r i, A3t

CURRENT SETTING AND FIRST STEPS WITH STEALTHCHOP

Check hardware
setup and motor
RMS current

Set GLOBALSCALER as
required to reach
maximum motor current
at [_RUN=31

v

Set{_AUN as desired up Set|_HOLD_DELAY10 1
1031, |_HOLD 70%of ——  to 15 for smooth
[_RUN or lower standstill current decay

y

Set TROWERDOWN up
1o 255 for delayed
standstill current
reduction

Configure Chopper to
test current settings

stealthChop
Configuration

GCONF
set en_pwm_mode

v

PWMCONF
set pwm_auroscale,
set pwm_outogrod

v

PWMCONF
select PWM_FREQ with
regard to fCLK for 20-
40kHz PWM frequency

v

CHOPCONF
Enable chopper using basic
config., e g.: TOFF=5, TBL=2,
HSTART=4, HEND=0

¥

Execute
automatic
Tuning
procedure AT

¥

Move the motor by
slowly accelerating
from 0 to VAMAX

operation velocity

Figure 22.1 Current setting and first steps with stealthChop

TRINAMIC [

Select a velocity
threshold for switching
10 spreadCycle chopper

and set TPWMTHRS

18718930691 limin@jointwel.com.cn
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V1.0 iRAS

FH B I AR S AT 0 R AL 28 P L 8 T R L R T G0 28 — AN R I B R 7R Stealthchop %A 1 1t
U, HEAE IR EGE A RE A RIS, Aol R AT . T E W After Tuning &
Stealthchop BC & B 5 1 R o

Before Tuning After Tuning

BLE DRI T -
(1) B8 En_PWM_mode >4 High X} 0x00 FLEH TR

_m

%  Active registers
v (&) ccowr 000 RY 32 0x0000000C 0x0000000C.
recalibrate RF 0000 0001 [ | low [ ] set bit 0
i Ry 0000 0002 [ | Set bit 1
m

multistep filt 0000 VD8

Enable-- source

(2)f#fHE PWM_autoscale FIl PWM_autograd A High *f . 0x70 #4748, 41 FK

v (x| Pcor 0x70 RW 32 0xCA0C001E 0xC40C001E. |
PYM_0FS RF 0000 0OFF 30 S il User d-RUN).
PIM_GRAD RF 8000 FFOO 0 . — Veloci- _GRAD.

o £ RIf ge05 oaa0 E00- £-=2/410

pr_autoscale i 0004 0000 M hisn @ seeh .
pwm_autograd RF 0008 0000 Lok Set bit 19 Attt
— i
freewheel RW 0030 0008 0 & l Stand - ivers.

(3) BC&E T 2 Marfeas

PWMCONF
select PWM_FREQ with
regard 1o fOLK for 20-
40kHz FWM frequency

¥

CHOPCONF l

Enable chopper using basic
config., e.g.: TOFF=5, TBL=2,
HSTART=4 HEND=0

I
(4)FF46 AutoTuning
TEHMUE IR (REBEVIASHLUE O TS 130ms)

v A i T NIOREel - = 3 50 % & 5/

TRINAMIC H1[H] 18718930691 limin@jointwel.com.cn
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0089 FEFF
32
007F FFFF

I 0x70 BW 32 -
g BHM_OFS RF 0908 OOFF Hex: | 0x0032
g PWM_GRAD RF 0000 FFOO =
pwm_freq RW 6003 0608
pwm_sutoscale R¥ 0004 0008 |7I

. b = 0x00000032 —W—I
w

€000 FFFF  50[ppta’]
2
OB7F FEEF
32 0xC40C001E

0. 00000008

RF 0000 OOFF 30
PWL GRAD RF 0008 FFOO 0 _
T e BF  ©003 0900 HEX | 0x000004

T
pwm_autoscale RW 0004 0000
pwm_autograd RW 0008 0008 S 10[[}53?] _
freewheel RF 9030 0000 0 . -
T = ArAR ARRA B | 000 0020 PO06 OGO 0000 1010

fE NIz Fhid B AL PWM_SCALE_AUTO %-F 0, W 52T 0 (1% PWM_SCALE_AUTO 24
H 35 N PWM_GRAD_AUTO
| pwn_sutograd R 8008 0000 [v/| hizh |v| Set bit 19 Automa-otion.|

freewheel W 0030 0008 1] d
PWM_REG RF GFD0 2000 4 q‘
—— -

PRM_LTM RF  FOPO 0809 12 —
v (%) emiscae 0:71 B 32 " 0:00000020
PIM_SCALE_SUM R 0000 0OFF " 32
| Pwu scale avTo R 01FF 9080 0 1

R 5 185 $EA R AE B Vmax FTEE E Al PWM_SCALE_AUTO

~ R
BO7F FFFF
RW
RF B0 POFF 30
RF 0000 FFOO 0
RF 0003 0000 0 Hex | oxo14c0D @‘
prm_sutoscale RF 0004 0999 high ; )
pwm_autograd RW 0008 0000
freewheel R¥ 0030 0008
PYM_REG BF  OFGO 0000 4
PM_LIM BF FO0O 0000 12
v (X ewscae 0471 R 32 " 0x00000050
PWM_SCALE_SUM R 0000 0OFF 80
PIM_SCALE_ AUTO R O1FF 00RO 0
[ E—— === = | ——

HEMEMFENEE SRS BRI, M3 Eh E S TSTEP 806 H & & 3
TPWMTHRS Z7 4725, HR2)#Z Spreadeycle 1\

facii

o onnd aonn

987F FFFF

0000 DOFF 30
0000 FFOO 0
0003 0900 0 Hex: | 0x014C0D @‘

¥

0004 6000 high

pwn_autoscale

i
RW
RW
RW
RW
_autograd RF 0008 0000 [v/| high = 25005(ppt]
freevheel RF 0030 0000 0 T
— e : ﬂ 00O 0001 0100 1100 0000 1101
PRM_LIN RF  FOOO 0000 12 e ——
v (¥ ewscae 0x71 R 32 " 0s00000050
PM_SCALE_SUM R 0000 00FF 50
PFM_SCALE_AUTO R O1FF @000 0
P i i _ - L —

o] LAERRRIT LIRS FE 5E B AUTO TUNING.
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�}�m�v��l�������x�t���

10. Spreadcycle /& /= iH iz TR
4 stealthchop 1 Spreadcycle — ¢ FH [¥117%, il i VCOOLTHRS SRV #e, i Jd i {3 ] Stealthchop
i F Spreadcycle xR

This is the lower threshold velocity for switching on smart
energy coolStep and stallGuard feature. Further it is the upper
operation velocity for stealthChop. (unsigned)

Set this parameter to disable coolStep at low speeds, where it
cannot work reliably. The stop on stall function (enable with
sg_stop when using internal motion controller) becomes
enabled when exceeding this velocity. It becomes disabled
0x31 again once the velocity falls below this threshold. This allows
w 051 23 ||VCOOLTHRS | | for homing procedures with stallGuard by blanking out the

stallGuard signal at low velocities (will not work in
combination with stealthChop).

IVHIGH > |VACT] = VCOOLTHRS:]
- coolStep and stop on stall are enabled, if configured
- Voltage PWM mode stealthChop is switched off, if
configurad

(Only bits 22..8 are used for value and for comparison)

U 2 B TAEAE Spreadeyc 1215
SIS, #1521 Datasheet 5 14 &5

spreadCycle
Configuration

PWMCOONF
Disable stealthChop by
setting PWM_GRAD=O

v

CHOPCONF
Enable chopper using basic
config.. TOFFs5, TEL=2,
HSTARTs(l, HEND=(Q

v

Mave the mator by
slowly accelerating
from O to VMAX

operation velocity

Manitor sine wave motor
«coil currents with current
probe at low velocity

A

Current zerg
frossing smoath ?.

CHOPCONF
increase HEND (max. 15)

Maove motor very siowly or
try at stand still

CHOPCONF
et TOFF=4 [min. 3), try
lower [ higher THL or
reduce motor current

Move motor at medium
welocity or up to max
welocity

A

CHOPCONF
decrease HEND and
increase HSTART {max.
7

Finished or Enable

ranaltan

TRINAMIC H 18718930691 limin@jointwel.com.cn
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11. PR R IR ETEC B REBEEI B S8 Mcu B2

A TMCL-IDE 3.0.259 - [Register browser (TMCS041) @TMC5047-EVAL [Aa] <15t motor of 2> {Landungsbruecke) : COMB-1d 1]

|;¢i"f-1°9€ Optons Views Heb

LETE
azsiEn (] v » @ BT bl '3
T VMAE_ MY > (X mor el L]
w2843 7] vemoe y (@ s ’
@ s ] VEDoLTHAS M1 » & o e B
@Az ] vHiGa M v (] noweas o0 ]
s [F] vDCMIN > @] rcpea  0ud L)
awazies) o] vacTUAL M2 5 (E rolamrea Gt ®
u3gEn [ vsTaaT e > (@ mueown ooz 4
s (53 =]I Vi i » () msTrE dnos L]
anargrny o] v mz Z| > () roswcs e o
txar 75 [2] veToe g i » (8w et e
@s1 8 2] vCooTHRS M2 5O wmmew me "
wa2iEy [ Hic Mz > & wan wa 4
53 AL %n‘DEMINJAI » @ ALt g ]
170 ; 1
Vo, mode s ekt > B i .
Lok .
3 .
PusiL., mMode \
>
w mfagranh >
»

ERHENNRER IR R

ORI FFEF

D 00E0000
DR
DxiHOE0000
Da00R0000
(L0007
Dx00E0000
04I3FF
DO
DxO0R000)
o]
Da00E000L
UeEFCETIE
DediEa
DolOHE0000
O
De00R0000

= Export/import

TMC5041: actual and saved writeable register values

L] MIELUTEA] w QFEFFFFEF =
(] RTRLLTES] W BT —
Db WELUTIR W (49295556 =
DxET MSLUTLT] W owo0404232 S
L2 MSLUTSEL w CoFFFFROSE e

Dx60 MSLUTSTART w (PR —
OwsC CHOPCOMF MI AW 00010043 D00010044 =T
MER  COOLOONF M L DO el
D6E DCCTRL MY w DO —
Ox7C  CHOPCOMF_ M2 RW  OxD0CIOIDS S
70 - COOLCONF M2 L OO e

7E DCCTRL M2 L D000 —

. Export conversion = [}

Export C: register addresses as #defines
Export C: actual register values 3

o
| Exportimpan Options
Wy
|

A | il e | (EXPRESSIONY | sl
il — )
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F R 4 AR E SR H Arg Mcu B i

LExport i register addresses as #defines

Export C: register addresses as #defines

This function generates C style defines of the IC register addresses. They may help during firmware development and make code more readable

1200
4 003
005
0x10
0x18
0x20
021
Ox23
Oxid
0x25
0x26
0x27
0x28

DxZB
OxZC
Ox?T
0x30

[

%,

B T g AR E 1 2 A 2 Mcu B

‘& Export conversian

l Expout C actual register vakes

Export C: actual register values

This function allows v generate C style SPwrite funcrion calls like:

FUNCTIONNAME (ADIRESS, WALUE): /¢ CoMMENT

Wirh the editable textfields irspossibbe to add a prefic, which will be the function name in this case. The suffis terminates the fundtion.

OxDON00A00]

OxpON00A00}
axpIN00a00} 5
)

IkDANN0AG)
Dm0

I
OxI071703) ¢
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