ERTEAR, TEERE TEEIRERENR,
TAREIRELENR, PCBIR EARE®BIRIER

]

33 i o .

3t SPi1_nCSi 32 §i=
—827 SP12_Sck | SPI2_risD 26 @a=
B 25 SDI2_CSNI | SPI12_CSN2 26 @

23 Cixis [SPl2_Csne 74 g
Z1 Dioi2 |
—$8:9 2io8 1
§17 DIOS |
1= AN

23 DIoS
11 9103

ILasLa ey

— . TE&¥#H TMCL-IDE 344 https://www.trinamic.com/support/software/tmcl-ide/
TR STEMEE TN T RGELR

TMCL-IDE
3.0

ERANEZBNET FRERAER MTE TMC5160



https://www.trinamic.com/support/software/tmcl-ide/

A TMCL-IDE 3.0

‘File Tools Options Views Help

Connected devices x

. COM8: USB port
v ID1: Landungsbruecke [V 3.03]
Dire
v Stepper motion controller driver IC
v & TMC5160
H Register browser
[ Datagram mode

¥ Direct mode )\
L\

I® Flags view

v Motor 1
B Motion calculator TR I N A M I C
b+ CoolStep & StallGuard
MOTION CONTROL

X Current settings
v Control mode
Velocity mode
Position mode
+ Info graph
1 Velocity graph
\ Position graph

mode

= ZEBEHER
RIBEFTEZEBNNBREREIZITER (motor cutrrent) F{EIEER (Standby current)

Connected devices x

vI8: USB port
v & |ID1: Landungsbruecke [V 3.03]
¥ Direct mode
v Stepper motion controller driver IC
v & TMC5160
B Register browser
Datagram mode
¥ Direct mode

I® Flags view % :
<1st.
v Motor 1 Current settings @TMC5160 [Aa] <1st
B Motion calculator current Set e

bt CoolStep & StallGuard
bt Chopper Settings

- Current settings

Sense resistor voltage [ ] vsense

()  RMS
v Control mode w A —
Velacity mode / Motor current sy 0.40 A
Position mode
v Info graph : : : : : : —

L Velocity graph S RMs
L Position graph / Standby current jop 024 A




M. EERR

Connected devices x

USB port
v |D1: Landungsbruecke [V 3.03]
¥ Direct mode
v Stepper motion controller driver I1C
v % TMC5160
B Register browser
Datagram mode
¥ Direct mode
[® Flags view
v Motor 1
& Motion calculator
i+ CoolStep & StallGuard
bk Chopper Settings
¥ Current settings
v Control mode

Velocity mode

Position mode \

v Info graph
= Velocity graph
» Position graph

Target velocity 250000 [ppt] =/ Acceleration 794 [ppta?]/=

BERAEENINEE

ho #EER

vl v
v |D1: Landungsbruecke [V 3.03]
¥ Direct mode
v Stepper motion controller driver IC
v 3 TMC5160
& Register browser
Datagram mode
¥ Direct mode
I™ Flags view
v Motor 1
@ Motion calculator
b CoolStep & StallGuard
bt Chopper Settings "
¥ Current settings
v Control mode
Velocity mode
Position mode
v Info graph
- Velocity graph
= Position graph

Stealthchop B#Z1RTILETRE,

0.0 10.0 102 1‘03 110“ 10° 108
\ i t i ﬂ 1

Actual velocity [ppt]  -250000

Motor player

4

[] meas. velocity

]
'N

—

L]

I

m >

bld Chopper Settings @TMC5160 [Aa] <1st motor of 1> (Land...@

Thresholds

vellpps

250000

StealthChop

256000
0

SpreadCycle ~ High Speed  * »

Current speed: 250000 [ppt]

Values and visualization in this tab
are valid for 256-microstep resolution.

-Speed use current speed ]
Activation vel.: 1048574 [ppt] |+

[] coolStep Use current speed |
Activation vel.: 1048575 [ppt] a

aIthChOp use current speed ]
Active below : 256000 [pps] |~




b1 Chopper Settings @TMC5160 [Aa] <1st motor of 1> (Land...@

Thresholds  StealthChop  SpreadCycle  High Speed l@

Current speed: | 250000 [ppt]‘

Values and visualization in this tab

vellpps are valid for 256-microstep resolution.

Activation vel.: | 1048574 [ppt] @‘

peed |'Use current speed | ‘ I'
oL

[Jcoolstep  |use currentspeed |
250000

256000 Activation vel.. 1048575 [ppt]

0

e

—Jstealthchop |Use current speed T\\

I\\ Active below : \_‘ 256000 [pps]g“ ,’I

.//

AP 186 (0..1048 575)

EXRERTENER SRR Stealthchop BE)

bli Chopper Settings @TMC5160 [Aa] <1st motor of 1> (Land...E

Thresholds  StealthChop  SpreadCycle  High Speed L@

ey V] Enable stealthChop

User def. amplitude (offset): ‘ 60 [0..255] @‘
User def. amplitude (gradient): ‘ 1 [0..15] Eﬂ
PWM Frequency: "111024 fclk ;‘

PWM automatic amplitude sc:

Freewheeling: ‘Freewheeling a‘ (

Set IHold = 0 before for options
other than normal operation.

f#8E Stealthchop 18T\ 4/ 4A5 1B TMC5160datasheet



bls Chopper Settings @TMC5160 [Aa] <1st motor of 1> {Land...@

Thresholds  StealthChop  SpreadCycle  High Speed “j

Enable spreadCycle
(otherwise classic chopper)

Off time: | 3][0..15] %]

Hysteresis: ‘ 0 [0..15] ~ ‘

Random off time: L] Enable random modulation

Blank time selection: ‘36 clocks +J

{#8E Spreadcycle 183,  EH/N L4588 TMC5160datasheet

| bl Chopper Settings @TMC5160 [Aa] <1st motor of 1> (Land...@

Thresholds  StealthChop  SpreadCycle  High Speed ¢ ‘j
High Speed enabled

Lo

Switch to other chopper mode in

High speed chopper mode: ] high-speed velocity range

High speed fullstep mode: [ Switch to full-step in high-speed
(| velocity range

ESTartImoror: A KESEL DIdNT |

HESEEN



= USB
~d ID1: Landungsbruecke [V 3.03]

¥ Direct mode

coolStep & stallouard

M CoolStep & StallGuard @TMC5160 [Aa] <1st motor of 1> (Landungsbruecke):. [z

actual motor current vs. time: 1

stallGuard value vs. time: 0
velocity: 0

v Stepper motion controller driver IC
v % TMC5160

B Register browser

[#) Datagram mode

¥ Direct mode

™ Flags view

v Motor 1
& Motion calculator

S0 Bt

Fhere—>"
CRSSANSE

— |

M
stallGuard2  coolStep  TMCL

CoolStep & StallGuard
4 Chopper Settings
¥ Current settings
v Control mode
[ velocity mode

3 [0.31][
Standby current: |1 [0.31]%

Filter enable Run current:

stall guard threshold:
stall velocity threshold: 03

Vln%) I;&:::.;i-'nn mode Restart motor: \ﬂ Reset Stall
1 Velocity graph
1 Position graph
Stallguard #RECE (LA NIERM) S% datasheet  Stallguard /MR

bt CoolStep & StallGuard @TMC5160 [Aa] <1st motor of 1> (Landungsbruecke) :.

coolStep & stallGuard

actual motor currentvs. time: 1
stallGuard value vs. time: 0
velocity: 0

[STTTIN)
ORI EORI B h 0D
~J
o
=]

TMCL

'0 -1/2 A Threshold speed: 16 [pptl|>

O 3 N 00 = = 2 P

\\

stallGuard2  coolStep

Current minimum:

[

Currentdown step: |0-slow  + Deactivation threshold speed: e
Current up step: 0 - tiny “ =
Slow run current: 0~

Hysteresis width:

— |
4

Hysteresis start:

&

Coolstep IRELE (B AMAEEINIET) S% Datasheet M43



v USB

v i ID1: Landungsbruecke [V 3.03]
¥ Direct mode
~ Stepper motion controller driver IC
v & TMC5160
B Register browser
Datagram mode
¥ Direct mode
I® Flags view
~ Motor 1

it CoolStep & StallGuard
i Chopper Settings
¥ Current settings
~ Control mode
Velocity mode
Position mode
v Info graph
1 Velocity graph
1 Position graph

TTHEARIEE

~ Stepper motion controller driver IC
v & TMC5160
B Register browser
Datagram mode
# Direct mode
™ Flags view
v Motor 1
& Motion calculator
W CoolStep & StallGuard
s Chopper Settings
¥ Current settings
~ Control mode
[#] velocity mode

~Info graph
= Velocity graph

() Detached (® Online

(4]

TMCL axis parameters

Velocity: [ppt]

Fullstep Frequency [ppsl:
Velocity [RPS]:
Velocity [RPM]:
Time to reach velocity [s]:

Fullsteps to reach velocity:

S

Microsteps to reach velocity: |

System parameters

Acceleration: [ppta?] 794
Microsteps: 8(256x) System Clock [MHz]
Physical units

Motor Full steps / rev.

0.00000| Acceleration fullsteps [pps?]: 361.06940

Acceleration [RP52]:
Acceleration [RPM/s]:
[ o.00000

[ 0.00000

0.00000

1.80535
108.32082

@ Accelerate with trapezoidal ramp

Accelerate with sixpoint ramp

ove by [51200%] )

Alternating move by [v] % .

51200 left

~ Position graph

M EEFRI (BRANE)

e
Actual position |-204127 232 u“@
voreo| o0 |

Moving from -204 127 232 t0 -204 178 432

o

S P

-

| dsssaration phase

(O Accelerate with trapezoidal ramp

® Accelerate with sixpoint ramp =" @

Actual position | -204127232 E@

o

Moveto | 256003 | »
oveby [ 51200]
LB

Alternating move by [v| §

Moving from -204 127 232 to -204 178 432

51200 left

Sixpoint JNEFRIET

v "ﬁ"'.?;f | acceleration phase | deceleration phase | lacceleration phase
| [
YMAX S
1 r-r
| W [
X
| [
Vi I L
] | [
| [
VSTOP } ! :
VSTART
9 I
T 1
4 VACTUAL 5 kY’
51
A




N . BhEHRkE

v & |D1: Landungsbruecke [V 3.03]
4 Direct mode
v Stepper motion controller driver IC

[# Datagram mode
¥ Direct mode
I Flags view
v Motor 1
B8 Motion calculator
b4 CoolStep & StallGuard
s Chopper Settings
¥ Current settings
v Control mode
[E] Velocity mode
[E Position mode
~Info graph
1 Velocity graph
- Position graph

C5160 ‘

-

0x00 (0)
0x01(1)
0x02 (2)
0x03(3)
0x04 (4)
0x05 (5)
0x06 (6)
0x07 (7)
0x08 (8)
0x09 (9)
0x0A(10)
0x0B (11)
0x0C(12)
0x10 (16)

LOBAL_SCALER

& GSTAT

0x00
0x01

>

>

» @ IFCNT 002 R 32 Ox
> (J SLAVECONF  0x03 W 32 Ol
> (@ I0IN / OUTPUT 0x04  RD 32 0x3
> () X_COMPARE  0x05 W 32 Oxd
> (% OTP_PROG 0x06 W 32 Ox
> (X OTP_READ 0x07 R 32 Oxl
> (%) FACTORY_CONF 0x08  RW 32 Ox
> (¥ SHORT_CONF  0x00 W 32 Ol
>

() DRV_CONF 0x04 W 32 Ox

TMC5160
XML-Version:1.0

| v Expandall| Project|default

.| Main d--:rlpd?n

TANA: s

vhm 6l

FEX TMC5160 AERE 17 &

v Stepper motion controller driver |IC

v % TMC5160

£ Register browser

¥ Direct mode
I® Flags view
v Motor 1

v & ID1: Landungsbruecke [V 3.03]
& Direct mode
v Stepper motion controller driver IC

v & TMC5160
#' Register browser
Datagram mode

I® Flags view
v Motor 1
@ Motion calculator
s CoolStep & StallGuard
s Chopper Settings
X Current settings
v Control mode
2] velocity mode
Position mode
v Info graph
= Velocity graph
= Position graph

HiEEHEL

Type:
Motor:
Value:

Answer:

Request:

Reply:
® Read O Write

send

TMCL Instruction Selector Manual Instruction Input

Instruction: WM Address: 13
W nstcvorsl 0]
ﬂ—lllm 0 Type: oz
‘ 51200 2] Motor: ofs]
204076032 Value: 0]

Execute Datagram: [01 00 00 00 00 00 00 00 01
A > copy ]| Execute J

Answer

Host: 2

Target: 1

Status: 100

Instr.: 4

Value: 204076032

Datagram: 02 01 64 04 f3 d6 Oc 00 40

Stess)




8: USB port
v ID1: Landungsbruecke [V 3.03]
¥ Direct mode
v Stepper motion controller driver I1C
v & TMC5160
H' Register browser
Datagram mode
¥ Direct mode .
™ Flags view -—
v Motor 1
& Motion calculator
s CoolStep & StallGuard
s Chopper Settings
¥ Current settings
v Control mode
Velocity mode
Position mode
v Info graph
= Velocity graph
- Position graph

(B

I™ Flags view @TMC5160 : COMS8-Id 1

=]

| TMC5160 |

Cyclic® [] { Readout]

@ event_stop_sg

GSTAT

@ event_pos_reached

';: © velocity reached
=
:" © position_reached
% vzero
[ ) t_zerowait_active
)
= @ second_move

@ low © high @ high but cleared
Show toolbar

'Remove flags from toolbar]

\

Connected devices x

hq ™ COMBS: USB port
v |ID1: Landungsbruecke [V 3.03]
¥ Direct mode
v Stepper motion controller driver I1C
v % TMC5160
& Register browser
Datagram mode
¥ Direct mode
I® Flags view
v Motor 1
& Motion calculator
bkl CoolStep & StallGuard
bkt Chopper Settings
¥ Current settings
v Control mode
Velocity mode
Position mode
v Info graph

w4 Position graph

_ Velocity graph @TMC5160 [Aa] <1st motor of 1> (Landungsbr..

200000
180000
160000
140000
120000
100000
80000
60000
40000
20000
0

Actual speed [ppt]
Target speed [ppt]

coa b b b o Lo s a o L

5s 6s 7s 8s 9s

TR AR YIRE

ERAMTHEIANSHEE, EEFNIA

v Motor 1
& Motion calculator
__MaCoolStep & StallGuard—_

,

L bt Chopper Settings )
¥ Currentsettings

AV

2+ Position graph @TMC5160 [Aa] <1st motor of 1> (Landungsbr..@ ON

-204 070000
-204076000 ===
-204082 000
-204088 000
-204 094000

5s 65 7s 8s 9s

Actual position [usteps]
Target position [usteps]

-204 100000 >

-204106 000
-204112000
-204 118000
-204 124000

SRBIFBFRIENENSHR



