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LT R RpD to GND or to VCC_IO 60 100 140 KQ
s R T N eak /ol s VML ERTE IO 1 1 uA
i AR voL ILOAD=5mA 0.4 v
e L Z - LR VOH ILOAD=5mA Vs
PRHIR LS RSP 5 VIHgL EEPN 0.9 \4
RHE FiL s FEL PR VILsLEEPN 0.6 \%
SLEEPN FHzfii A RPDs| EEPN 0.8 1.5 MQ
e
2%
fi L 3 P LR RonLS Full scale bits = 10 0.11 0.2 0

Full scale bits = 01 0.15 0.28

i 1 38 PR BEL A RonLS | Full scale bits = 00 0.28 0.54 Q
Y 53 L L RonHS 0.12 0.22 Q
R ILEAK 5 5 bA
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TMC5240

WA (RF4E)

36V 3Amax & R A oD Bt B 5 ] 2%

(VS = 4.5V to 36V, RREF = from 12kQ to 24kQ , #B{E {515 TA=25C and VS=24V, Limits are 100% tested at Tp =
+25°C. T B 3 FBIANAH O e 50 FE R 30 1 %) PR 1] R e vH AR R ORAE . BT “GBD” [ AAR B R THRIIE, R4 =K. D

¥ el #AHEH BoME  BRME BOKME | B
Slew-rate bits = 00 100
o SR Slew-rate bits = 01 200 Vius
' 7 Slew-rate bits = 10 400
Slew-rate bits = 11 800
Full scale bits = 10 5.0
Over Current Protection -
ot Tro e = . A
Trrashold i o ocP Full scale bits = 01 3.33
Full scale bits = 00 1.67
iR Y Blanking Time TOCP 09 15 23 us
VS Lff) UVLO MIfY UVLO VST % 3.75 3.9 4.05 v
VS i) UVLO BIfH UVLOHYS 0.12 v
VCC_IQ st UVLO VCC_|O falling 0.9 1.5 1.95
UVLO R1H
KRB
VCC_10 RE8uE UVLOVCCH 100 mv
i E
AR TSD 165 o
BRI H 20 o
LAY
IREF 5] 5 Fhy L 35 [ RREF 12 60 kQ
IREF it HL % VREF 0.882 0.9 0.918 v
R B KFS  [IFsS=1A 11.75 A*KQ
LR IR B KIFS IFS = 2A 24 A*kQ
R KIFS IFS = 3A 36 A*kQ
S5 T e ek
HLIRL TR L DITRIP1 | ITRIG M 7% %] 100% FS, RREF=12kQ -5 5 %
THERFThRE
PRHRHT [ tSLEEP SLEEPN=0%] OUT _ tristate 50 us
MR PR I 1) TWAKE SLEEPN=1 to normal operation 2.5 ms
— TEN | M DRV_ENN B RSN BT 15 us
P TEN | A DRV_ENN SIBTHI SR X 6 us
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TMC5240

AR (RpBRD

(VS = 4.5V to 36V, RREF = from 12kQ to 24kQ , #B{E {515 TA=25C and VS=24V, Limits are 100% tested at Tp =

36V 3Amax #

e SR D HE DR 5 475 1) 4%

+25°C. AR B2 i [ AR 5 B il B 1 90 BB O B 6 e e oH AR GRAIE . AR “GBD” YAt e iHRIE, REAE Bl D

ET | #= | S IEEH | moME ommE gk | B |

CLOCKE4#
P IR S5 fCLKOSC 11.9 125 13.2 MHz
SIS BRI fCLK 12 16 20 MHz
AR b 5 2 B tCLKL 40 60 %
A s Ao ) ) A 4 8
P8 FCLKOSC JE 1)
AN RS A e S AG 12 16
I B A 0 6K AT R

fCLKLO 4 MHz
SPI 7
SCK 7£ CSN H ¥ Bk

tcc T
ZJEHAR SCLK ns
CSN High Time tCSH 4*ToLk ns
SCK Low Time tcL 20 ns
SCK High Time tCH 20 ns
SCK#i% fsck 10 MHz
SDI setup time before
SCK rising edge tbu 10 ns
SCK _LFHiB &1 SDI &
P tDH 10 ns
SCK T K fm K s tDO VCCIO = 3.3V 27 40 ns
A AU [A]
SDI. SCK 1 CSN . .
eI B AR I ] trILT TR B 10 ns
mALER R
s 2B
fCNT oLk CLK

A/BIN Fiy N HL P (7] tABNL 3t02L0K + ns
ABIN A5 1] tABNH ok ns
A/BIN 2214 % I [a] tFILTABN | FFHVERIT RS 3teLk
ADC | BN | BE
ADC 73 13 Bit
A L VAIN 0 1.25 v
BRI NI R U AlNleak -1 1 WA
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

AR (FF8R)
(VS = 4.5V to 36V, RREF = from 12kQ to 24kQ , #Z{ER1% TA=25C and VS=24V, Limits are 100% tested at Tp =
+25°C. T B 3 FBIANAH O e 50 FE R 30 1 %) PR 1] R e vH AR R ORAE . BT “GBD” [ AAR B R THRIIE, R4 =K. D

2% e #EER BAME  BEE BKE | AN
LEPEIPNCTES fAIN 70 kHz
FELYR R R 5 5 %

f,
ADC EFEZ fsample, ADC CLK 204
5| e X
TMC5240 TQFN 5 iz X
<C <C om o
TOP VIEW cE & 8 E
2 33 2 ¢ 3 3¢
AR
sLeepN [ 25 vep
csniap2 [ 26 ] CPO
SCKIAD1 [ 27] cPI
SoiAD0 | 28 | 5240 ov
spomao|[ 29] DIAG1/SW
cLk [30] DIAGO
REFL [31] UART_EN
REFR [ 32 ] [9] orv_EnN
PR HE Ry

w =z o© Z om0 <
g £ 222 8¢9
&= a o o =2 =z =
A < o wuw uw
> >
TQFN
5mm x 5mm
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u]

i e Bl

At

RER A

A

36V 3Amax

TMC5240

TMC5240 TSSOP &| il sE X

PRELIMINARY CONFIDENTIAL

=
w
=
o
[}
2

1d0 & [ JJ 2 |AO
N[ T Uu ) 2 |msnovia
o[ =~ Joovia
on[ & [ e Ingiuwn
N[ & 2 |NNTAMa
sa[ & T |vona
amno & 2 |aona
anod [ & S |Non3
gzino [ & S o = Joroon
sa[ | g 5 S Janov
veino [ 8 = & > |enaan
anod [ = Y
viino [ Y
sa 8 | o Jusmy
N[ S| [ o ]
Nd33Is [ 8 [~ ]on
zavnso [ 8 [~ o
N[ & , nn |~ ]ownioas
awios [ 8| ) [~ Joawias

TSSOP38
4.4x9.7mm
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TMC5240 36V 3Amax 4 fe 5 al U B IR B 4% | 2
5| B BH
gl . REF
TQFN32 TSSOP38 Gl e SUPPLY TYPE
4 10 AGND B, EREEZ . Wz
FELATL HRLYA EE P . RO E D R ST S 5] AL I
17,20,21,24 | 25,29, 33 VS 54 2 5B A K A HLJE IE
W 1.8V Fa L8 da . K 2.2uF B0 KK
3 9 VDD1V8 EHRAERRSEIES P AGND LIS R EN Supply
fito
AL . fiF] 1.0uF BEERS| VS,
F R I s E R 52 VS S AL E, L
16 23 VCP T G FLJER A v
15 22 CPO FE o] 2 FE A AT B
14 20 cpl | ETEMAA. 1] 220F 50V s B .
#| CPO.
B BRI N o R 200K P SR i BE 3] GND
30 3 CLK SRR (RO BT B A3 I B L T VCC_IO ———
IEAMRI B S 5 E K.
31 5 REFL FHT IR R A 3 ) 22 BR AL TN VCC_IO eI
32 6 REFR FHT R R A A A R VCC_IO =i
(DTN
SPI kN (147%0 (UART_EN=0) ok UART
26 36 CSN/AD2 | Bist ittt A 2 (+4) (UART_EN = 1) VCC_10  Dl(pd)
SPI & 178 A (UART_EN=0) 5% UART 4
27 38 SCKIADT | ¢ (UART_EN=1) FIHEILAIA 1 (+2) VECI0  PDllpd)
SPI ¥ N (UART_EN=0) Bt &i A O (+1)
28 1 SDI/ADO FIF 442 1] (UART EN1). VCC_10  Dl(pd)
SPI ¥#f#it (=4 (UART_EN=0) ok #2%
29 2 SDO/NAO | %11 (UART _EN=1) [ F—A-Huhl-4i VCC_10  Dl(pd)
(NAO) .
) ; REF | AT RRAHNBEBSELA. RIABURI [ oo 0 fmma
Bk .
10 16 UART EN | SHCIERS, SPIEEHEE . VCC_10 DI (pd)
Ly E i, UARTE: 5 H .
SER LR o
7 13 ENCB Sl 28 B EEHIA VCC_IO DI
8 14 ENCA Gl 28 A BRI VCC_IO DI
6 12 ENCN i 32 NI IS RN VCC_IO DI
9 15 DRV_ENN | e A, 241% 5] BIBEORE) Jy s s RS, ThER% VCC_IO DI (pu)
F oM I L g I .
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TMC5240

SR (82

36V 3Amax & R A oD Bt B 5 ] 2%

PIN

TQFN32

TSSOP38

ey

Thke

SEHH

TYPE

11

17

DIAGO

Z Wi DIAGO.

rhR Y Ok BN R SR Rl g STEP fardt,
TAMEERE A5

FETFIR AR B A1 L LB

FERFELORE T, B3R EZRAL, Lhr s
Pl S Heos L&A

VCC_IO

DO

12

18

DIAG1/SW

Wik th DIAG1.

i B LR EOR B W2 3z 45040 DIR fat, AT
S ERIREN A5 o

FETFIR AR B A1 L LB
UART HiUT L 170,

VCC_IO

DIO

25

25

SLEEPN

AR LA g LN AL

PR B SR R T B2 N AR AR 5
SLEEPN 1 — &8 B s
WERAVE ATERER] VS B VCC_IO (X2 — ik
D .
—E1C AHERRME /R A, B TR E
A RERHIE N o EREAR BN A S 74 N

EEHACE IC I, FBUBARMEH DRV_ENN 28]
TR IR BN 2% .
FTH TMC5240 L4/ F $i 4 N U) 3 31 SR F
K, LA VCC 10 LM HLR TS #E.

ANERAE e F LI R A A

VS

Al (pd)

19

28

OouT2B

FELLLE B it 2

VS

18

26

ouT1B

RLLZL R B fai i 1

VS

22

30

OUT2A

RILZR P Adr il 2

VS

23

32

OUT1A

FLZR P A i 1

VS

>\ > > | >

EP

EP

GND

MR R R R4

Rk O A R LS4 E] GND i
AU T RE L AL FL LR IR %8 5] GND T
Mo FAEDDA AN A 58 i B e 51 A

37

4, 21, 24, 34,

NC

WA WAL ORRRIL S| T B B0 F i 3
GND BLSE R AR

NC
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TMC5240 36V 3Amax & RetE i b Bk ok B 5 ) o

SR (82

gﬁ\ I’ ﬁ!é = N TYP

AR B B s R R fE o s . GRARIT
PE) o EENEAE FUE RSN MOSFET RABR i
FRAE . FEANEE L. B ADC B3

13 19 ov VCC 10 DO (OD)
folk 1 2048

/

%ﬂ%’a?ﬁ/‘)\uiﬂ
2 8 AIN P 12 f7 ADC SN 0 & 1.25V VCC_I0 Al

TS SPI/UART $REUH .

5 ¥ VCCIO [ s it LA 207 10 AR, 1152 X
g 10 WP, REAMIL SN LT ERG | VCCI0 Al
LR,
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TMC5240

Thee

36V 3Amax & R A D HE K B 5 | 28

TMC5240
— o
T 2
F F = itk h
VCC_IO RTSwiah RefCurrent Vs
e SWIICI
Unit
VCP l HB1 ]ZOUT1A
Charge ISENSE
CPI IREF
cPO Pump P \ Step & i
Linear 8-Point [— Direction
Ramp pulsg
VDD1V8 18VLDO |— Generator generation % J OUT2A
. TENﬁL
- 17@ JREF
CSN/AD2 DRV_ENN,| C:I;:Te];t DAC e
SCK/AD1 /\/ Chopper
SDIADO rorace s Ff°r?"t°' | config modes
SDOINAO nieriace eg';er —Sine table
4*256 Protection
UART_EN entry & Diag current DAC I
comp
L -
IREF
4I; +— CoolStep™ @
DIAG1/SW INT &
DIAGO Diagnostic +«— StallGuard2™
ov Output
+— StallGuard4™ HB2 2 OUT2B
vV
HS DcStep™ ISENSE
AN ADC  LEmP i s
N B R
CLK L, Encoder Unit HB1 ouT1B
CLK
Oscillator A B N ISENSE VS
< m =Z [m) =z =
9 29 8 3 & &
w w w a -4 w [
= @ §
O
o

Figure 1. TMC5240 block diagram
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

TR LA

BAERH

2T BN K B ] 2%

TMC5240 12345 i FIOKA 8 72 CPU AP ik AL [ 4 R Re D2 ook I APk i LI #4058 10 &% 7£ TMC5240
oo BN AT ] - R E RO H R B RIT . TMC5240 i85 BREh 23 A6 35 (1 A | RS it 1 ¥ 2 3R 11
WERThEE. TMC5240 1))\ S RH & £ 2348 ] StealthChop. DcStep. CoolStep il StallGuard H Zhfltft &4 HHLIZE) .

- X RRef
T 5 g .
100n = Qoo i 1 .
— F F = spike filter hd o "
Rl Ref Switch RefCurrent " :
T_{ VP Li“'t < :t B OUTIA
[ [ IREFl ISENSE
i /—\ Step &
an Linear 8-Point — Direction
18VLDO Ramp geﬂ’iiﬁon HB2 OUT2A
VDD1V8 O+ 1. L,
Generator — A_/
’ ﬁ 2 phase
p_ ) stepper
_ motor
17@ IREF
e
current § @

t
Se 4*256 Protection
entry & Diag current DAC I

SDOINAO Register = fie table
UART_EN

T I__% ‘IEEF

+— CoolStep™

CSN/AD2 . DRV_ENN,| oomp DAC |-
SCK/AD1 Control /\/ Chopper
ONLroi
SDI/ADO Interface I config. N | modes A~

DIAG1/SW INT &
DIAGO Diagnostic +— StallGuard2™ w—\
ov Output
«— StallGuard4™ HB2 ouT28
‘ls ISENSE
™
ANG— ADC  fTemP + DeStep
- f
OUT1B
optext oy Encoder Unit HB1
clock »————0O— CLK — Vs
12-20MHz Oscillator A B N ISENSE
= S
=

o7 =
Ol o
=

1000 +Vu

GND (EP)

AGND
SLEEPN
DRV_ENN

& 2. il A el A AT TMC5240 — =

www.chiplinkstech.com Analog Devices | 19

AVILNIAIANOD AAdVNINIT3Ad


http://www.analog.com/

TMC5240 36V 3Amax & R A D HE K B 5 | 28

TEHE
TMC5240 323! T ADI-Trinamic = A K Ihee. XEFrEAE B F 2 S LS A se B R S ks . e
PR, EE N, B S sh Ak e B R AR

ToME T T I R B B S DL LAE B I I e 5. o YPEL StealthChop ™ 5 B8 bR 1) FE LN 3 Flskid 745
StealthChop2™ | StealthChop #™ J& S 11 FEAL FLIR «

SpreadCycle™ | ks EZ RIS, AT Ll B 250

StallGuard2™ | AL G JE R U A UHK 51 3800

StallGuard4™ | TRk Bl F fr 1 285 T 0 78 ra LI B A B i o

CoolStep™ | M StallGuard BB AL ALHLILE, LASEHL i LA 28 L K ARG A

DcStep™ EE N T B R f . RLLUR AT RESR AR S, MR R

B TR LEPERENY 9 2 5h, ADI-Trinamic HEALARKZ) &5 5 3 O/ 5735 it R AS I AN B 1EJ B A 1 o Ay HOT B . S AN R R A O
DASR i 22 A PE AN B 4 R 2

BEHlEO

TMC5240 557 #: SPI %10, W30 Fr5E T UART BIBL 3 A CRC /86, SeBri% 44 Kk #2813 UART_EN 3] 4
SERLHT, MR PR R R RE, %5 AT DAE B2k 2] GND = VCC_IO.

SPI # IO &— A5 R A P AL AT O ST AEL BN IER R L MNE AL, B — AR AP ZE S 3
Hlo SPI EHLAT TMC5240 MALZ A B E M A B KiE— 40 f1fr 4 FARHZIL—A 40 fDIRAES T . #ekB O i XUa
BB, B A LR AR HEUARTYR S . TR AC B IR,

S FRIE B R 2

HUIRI) 32 REIE ISR B S BB FARRLEL, SRMAE] R . FTAIGE) B H T LA, B i S
ST AT /N 058 55 A3 AR 8 DL 2 R 5 2L K e 0 1 e o R 5
(50— RS = D R R B . B fo VIE S M LRI L M 28, WU T Seramp REREWRADHIE) . Sz
R 352 A HUB S5 T S A B 3 K StallGuard2 Al StallGuardd (19 RIIR 5z

1%+

TR T LA ) B8

AR LIP3 Rk 70 VS 8 L8 = 2

AT AR ) S A4

R IE S 8 S 2 R

B3 1L R

1 3 R R P AT LR SRR A0 BER . HIEAT D Bl — L TS AT RERB IR EI K2 25% . 1L s,
SR IR 2 0T DU 7 Rl e RO

ST 1 E 25 A LR ML AT, W3 LR LD RERR %, IR R AR L Pl )
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

ot ML

Standstill flag (stst)

Current Levels

IRUN
IHOLD
|
t
IRUNDELAY standstill delay ~ TPOWERDOWN IHOLDDELAY
power up ramp 2120 / 218 clocks power down power down
time (faststandstill) delay time ramp time

K 3. FHEAINIE R H) E 5B LR

StealthChop2 Al SpreadCycle X33

StealthChop & & T~ LUK BT R R B . BRE A ARIE 1 FNLIE B L AMB IS S vp 20 2, B 1 VR BB AR P A (e 5 2 Ak
5 A o BT 2 R [F], StealthChop2 AN BALMICE . &S HHUG E—AshfEdh g ah ) R E, HEE
A fErpdt— PR E . WRITILE RIS U T a3 E . vlikhh, W65 E S 8T LU A7 s A
StealthChop2 ik 37 RISt AL B2 1) AR A HE PR S B, SEEIR BT i Bl s 4l

T E R A, SpreadCycle J& StealthChop24Mi 73— 4Nk T,  StealthChop2 A SpreadCycle 7] LA7E4H A i B
FEIRE A, DR A ERMIR: StealthChop2 M T M & ik # & PR L& £ BE, SpreadCycle LAH i)
PSR ANAS, FEARIREN N 1k B e V(AR

SpreadCycle & — Fi S 3k 132 Ji W B e 55X o B AR ) iz I B R 47 28 Y [l PN B (L P R ) B 4 RN R 4 1 SRR B o
SpreadCycle ik #% /7 % H 2h 5 AR B PR 0 A 1, AGRIE T it 0 R

th#:
i PR AR FETLB 35 SO TR 1 e
HLIZ AT 1A i

0 I JE MR LA LIRS
U/ UM AR 2 e L A

StallGuard — HLi 51 HA 0

StallGuard2 R ERf I & AL AR . & n] T Rk i DA K FE IS T3 B ML S 1) 673 R i HC At A&, 9140 CoolStep H AL
BUE N RS WA . XM T A RIS M E AR, AT IR B R s AL 2 i DRk . StallGuard2 5
SpreadCycle #i #:AH45 4, 1M StallGuard4 i IR F R ¥ 5 StealthChop 454 -

CoolStep — HLiit Hi&E M 571 3R K3 H
CoolStep VAR IXEN L. & fd ] StallGuard2 =% StallGuard4 7k & 15 B B AL FEIR T 28 B sEBR 6 815 0 T s 1
B /NI . X AT BLAT S BRI AR RN R . (T CoolStepF & N S 4 i 3h 2 Ry 545k, 59 M i i
50% HAEfif & IERAHEL, 328 T LR .

th%.
o IHFAEAN, FEHEFFKT75%
o HNLFAEMEE D
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

SR

SREUD 74 1D B LA 50

PR At

A BLEFE SN HL, B b AL B
[T 5 O e MO LR, F L S

DcStep — 85 B i& M £ 13 i)

DcStep fo ¥ FMLAE FL 47 kA0 FRORT 3 FE A R B i AT, AR &2 A2 E45 . IS s bl AOMLIR S 38 n 21 & S 80k 45 1 1
W, WS HEHNBHEEE, DUEETIRTT LIRS k. A IIEE, VUG KIEARSRT . BT ERAREE N8 s
b, BRI AE 6 38 1 T s RO 20, DeStep B3 S RBER A= A8 5E e, BV Hy THUAR S ks om iy 75 ZE R A1 P
LR, HREZNA HARfIE. DcStep Af LA G MIA 10 580 2 3SR, MAS HIUTARD . @it fith s ik
BN RIEEhEE, SLIhRed— iR E TR R AR .

th #.

FLWLZE S 31 i AR 2B

N FE R AT e b T4

SR BE S R

K R N 5 T A A

A% FH #E5 IR Bl 9 R 4% B K RT g FE LR

A5 P 255 6 B £ R R AT 2 4 f K 280

e

TMC5240 Jy5h s o i 25 ST i i 2545 1 o Z i s 7T ) FI2 s hl S 10 Ah (AT T 25 01K) DURAE S it 2 1 B
AR A L A B (B AT RIS — B i A . TR FE T s SC VRS D a0 HF R 5 L A IE . JRfit T — A 32 i
gt as it Hs .

SPI 0

SPI $IEREH

TMC5240 ffi[f] 40 iz SPI™ (S AFAMHE L, SPI BB R RIAR) BRI S M f 3l G . AT SPI ffcs
SRS 8 A AU BT IS . A 1K CSN £ ZFE R 1A% 400 0 AN SRS I ) AR5 R (IR EE MR HSF)
% BV A IR B S0 o — Nk 5 AU O 7 R 3 fe VP 5 2 A7 S AT BLBE MY 32 A ¥ds Tl fs
TANAr s aliE 32 MR Ui, BME B AR T 32 4.

TR WL, BN A AF RS — N I

o XP TV, Huhk T A AN 0.

o XTTEYii, HUhET A R A AN 1.

BT e el R nr iy, HAp K 2is, —SeHsk, —55 1 k&R (Flin GSTAT 74 -

& 1. SPI HEik 54

MSB (4t k) 40 bit bit LSB (iR /5 Ki%)
— o 39...0
5. 8f e o
S 8 i SPLIRE PRI 32 LA
39 .32 31..0

www.chiplinkstech.com Analog Devices | 22


http://www.analog.com/

TMC5240 36V 3Amax & R A D HE K B 45 | 28

F 1. SPI BIEMEH (48

54
RW + 7 bt
I =] 8 bit data 8 bit data 8 bit data 8 bit data
817 SPIIRAS
39/38 .32 31..24 23 .16 15...8 7.0
w | 38...32 31..28 | 27..24 23...20 | 19...16 15...12 | 11..8 7.4 | 3..0

BNERE % (WRITE_notREAD)

L5 B kT MSB (SPI #1928 39 fi7) #5148 0 Romikviml, 1 KRB . Brel, &8 W BIAL
&/ WRITE_notREAD #Hi1. & B P 805 A2 bk =35 1) MSB. Rk, 2AZ50K 0x80 s il Sl Mkl A" 5e kAT 5 v 1) -
SPI E: UG ZAS BRI B EHL, 5 W AL, A4 A E0E 2 5 AT — A e R — e A i s i S edhs SRkt
(U7 I BRI ) A o A SR SR U I 2 5 0 i), 0 [l 52 ) A e S i Rl 1) 5 i o DRI, e I A0 5 5 I 2 ) fg X
BITET, v M AR A AR S S AR, MR U bEE, I B 32 MEERALR L, JEH, B NORMEES Ui

Rz [a] RT—ANEEECE T Ak 3

W7 5 SR AR A R 005 Hcdfe

NRFAER o

RO I B S (S AT AR B AL R, AT RARARIKR Oy A

£ TMC5240 2805 AN BB, R Bl MSB #L4 SPIIRA. SPI_STATUS /& /\ /Mg @ RS &,

#I 7

XY 0x21 MR A e (XACTUAL) B, fESERUG A2 |, Hhk 5 b 2 B o 0x21. X T2 fF 4% (VACTUAL) (115

Mok 75 L AR E O 0x80 + 0x22= 0xA2. Xf TV, Hfafi vl ERAIEMME (-). ik, ATRLREATREN 0.

% 2. SPI /B R/ B fE

Action Data sent to Data received from
read XACTUAL 0x2100000000 0xSS & unused data*
read XACTUAL 0x2100000000 0xSS & XACTUAL
write VMAX:= 0OxOOABCDEF 0xA700ABCDEF 0xSS & XACTUAL
write VMAX:= 0x00123456 0xA700123456 0xSSO00ABCDEF

NSS: WAL SPI_STATUS ff) di i 7
FABERERAER SPLIRAA

TRIPRAS (3 BAERR U W 45 RN R AE, 36T T F— 7k SPI L4,

T3 3. SPI_STATUS - &k SPI Vi KRS ENL 39 & 32

Bit Name Comment

status_stop_r RAMP_STATI] — 1: (5547 LA RIS (UBRIZBhI=HIE)

status_stop_| RAMP_STATI0] — 1: (£ 5= 1L EFF RRE (IXFRIZshIEH]23)

position_reached RAMP_STATI9] - 1: 2lis HFrfr B 55 ((BRE3HEH

velocity reached RAMP_STATI8] — 1: B3| HAnd FEA5 5 (XBRIZBh# )

standstill DRV_STATUS[31] — 1: BHLFFILE S

sg2 DRV_STATUS[24] - 1: 15 5 StallGuardz & #iE

= [IN|[w|l~hfOO[O|N

driver_error GSTATI1] = 1: IkshAER k41 GEdEEE GSTAT &R
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# 3. SPI_STATUS — £k SPI Vi {5 K IRASFRENAL 39 2 32 (48)

[0 | reset flag | GSTATION - 1: S (5% Cilid i GSTAT i) |

HAERME
A BERE AR TF . —EHFARRRENS (D) H, —SREBEE (AR5 Ry b, s Reis /)i
NI AL .

SPI 55
TMC5240 L [JSPLE B I AME 5

SCK — R £k 4t N

SDI — HATEHRE N

SDO — HAT R i

CSN — ok \ (IR 20)

WAk CSN A B~ WAL AT SPIE . Atk 5 a8 SCK [F25, MALIE SCK I L FHE8if7 ok A
SDI ¥, e TG BB IREI ] SDO. B KERS AR . 5 TMC5240 8L H 52 /FHFE 40 4~ SCK
e 4

AR SR ARSI Bk L 40 A, WAL SDI (IARSMAE 40 AN B GEIR 5 i 3 R AL 27 A7 472 SDO Bt . XA LA
HIAEHETT SIS DT

FERA B AALWIN, CSN LAUARH. 25 CSN ARy H TN, AR AR A A5 A7 4% (1 A 28 R BiAT 21 P 42 ] 3 47 4
o, IR N B BB A A 4 AR R 40 Az, WA AE CSN ETHY Z AT EIR) B J5 40 Al

e

SPI i ¥

The SPI 5 KA AE10 MHz. SCK A7 T R G I Bhopie, 1y ME— Bk I B i 2 80 iy CSN iy BN TE) . Al
SPl inputs are internally filtered to avoid triggering on pulses shorter than 10ns. The figure shows the timing parameters
of an SPI bus transaction. Timing values are given in the EC table.

The SPI interfaces uses SPI MODE 3.

CSN

[€—tcc —>| €— tc. —P€— tcH P [€— tcH —Pr€—tcc P

@ bit39 bit38
—> ’47 too —> tzc

Figure 4. SPI Timing Diagram

N
.

f

;

SDI 55

UART Single Wire Interface

The UART single wire interface allows control of the TMC5240 with any microcontroller UART. It shares transmit and
receive line like an RS485 based interface. Data transmission is secured using a cyclic redundancy check, so that
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increased interface distances (e.g. over cables between two PCBs) can be bridged without danger of wrong or missed
commands even in the event of electro-magnetic disturbance. The automatic baud rate detection makes this interface
easy to use.

Datagram Structure

Write Access
Table 4. UART Write access datagram structure

each byte is LSB...MSB, highest byte transmitted first
0...63
sync + reserved Sal:il(tjf;:\;e rez‘inslt::a?ilctir 32 bit data CRC
0..7 8...15 16...23 24...55 56...63
Reserved (don’t cares but register data bytes 3, 2, 1, 0 (high to
Top1o included in CRC) SLAVEADDR address L low byte) CRC
o|1]2]3] 4 | 5 | 6 | 7 |8 ..|15] 16| .| 23] 24 | .. | 55 |56]..]63

A sync nibble precedes each transmission to and from the TMC5240 and is embedded into the first transmitted byte,
followed by an addressing byte. Each transmission allows a synchronization of the internal baud rate divider to the master
clock. The actual baud rate is adapted and variations of the internal clock frequency are compensated. Thus, the baud
rate can be freely chosen within the valid range. Each transmitted byte starts with a start bit (logic 0, low level on DIAG1/
SW) and ends with a stop bit (logic 1, high level on DIAG1/SW). The bit time is calculated by measuring the time from
the beginning of start bit (1 to O transition) to the end of the sync frame (1 to 0 transition from bit 2 to bit 3). All data is
transmitted byte wise. The 32 bit data words are transmitted with the highest byte first.

A minimum baud rate of 9000 baud is permissible, assuming 20 MHz clock (worst case for low baud rate). Maximum
baud rate is fck/16 due to the required stability of the baud clock.

The initial slave address SLAVEADDR is selected by CSN_AD2, SCK_AD1, SDI_ADQ in the range 0 to 7.

The slave address is determined by the sum of the register SLAVEADDR and the pin selection given above. This means,
that a high level on SDI (with CSN low and SCK low) increments the SLAVEADDR setting by one.

Bit 7 of the register address identifies a Read (0) or a Write (1) access. Example: Address 0x10 is changed to 0x90 for a
write access.

The communication becomes reset if a pause time of longer than 63 bit times between the start bits of two successive
bytes occurs. This timing is based on the last correctly received datagram. In this case, the transmission needs to be
restarted after a failure recovery time of minimum 12 bit times of bus idle time. This scheme allows the master to reset
communication in case of transmission errors. Any pulse on an idle data line below 16 clock cycles will be treated as a
glitch and leads to a timeout of 12 bit times, for which the data line must be idle. Other errors like wrong CRC are also
treated the same way. This allows a safe re-synchronization of the transmission after any error conditions. Remark, that
due to this mechanism an abrupt reduction of the baud rate to less than 15 percent of the previous value is not possible.

Each accepted write datagram becomes acknowledged by the receiver by incrementing an internal cyclic datagram
counter (8 bit). Reading out the datagram counter allows the master to check the success of an initialization sequence or
single write accesses. Read accesses do not modify the counter.

Read Access
Table 5. UART Read access request datagram structure

each byte is LSB...MSB, highest byte transmitted first
sync + reserved 8 bit slave address | RW + 7 bit register address CRC
0..7 8...15 16...23 24...31
0| 1|0| Reserved (don't cares but included in CRC) SLAVEADDR register address 0 CRC
ol1][2]3] 4 [ s 6 | 7 8 | .. | 15 16 23 |24].. |31
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The read access request datagram structure is identical to the write access datagram structure, but uses a lower number
of user bits. Its function is the addressing of the slave and the transmission of the desired register address for the read
access. The TMC5240 responds with the same baud rate as the master uses for the read request.

In order to ensure a clean bus transition from the master to the slave, the TMC5240 does not immediately send the reply
to a read access, but it uses a programmable delay time after which the first reply byte becomes sent following a read
request. This delay time can be set in multiples of eight bit times using SENDDELAY time setting (default=8 bit times)
according to the needs of the master. In a multi-slave system, set SENDDELAY to min. 2 for all slaves. Otherwise a
non-addressed slave might detect a transmission error upon read access to a different slave.

Table 6. UART Read access reply datagram structure

each byte is LSB...MSB, highest byte transmitted first
0........ 63
sync + reserved 8 bit slave address | RW + 7 bit register addr. 32 bit data CRC
0...7 8...15 16...23 24...55 56...63
10| 10| reserved (0) OxFF register address 0 data bytes 3, 2, 1, 0 (high to low byte) CRC
o[1]2]|3[4]5]6][7] 8| .. | 15 | 16 23 24 | .. | 55 |56]..]63

The read response is sent to the master using address code %1111. The transmitter becomes switched inactive four bit
times after the last bit is sent.

Address %11111111 is reserved for read accesses going to the master. A slave cannot use this address.

CRC Calculation

An 8 bit CRC polynomial is used for checking both read and write access. It allows detection of up to eight single bit
errors. The CRC8-ATM polynomial with an initial value of zero is applied LSB to MSB, including the sync- and addressing
byte. The sync nibble is assumed to always be correct. The TMC5240 responds only to correctly transmitted datagrams
containing its own slave address. It increases its datagram counter for each correctly received write access datagram.

CRC = x8+x2+x1+x0
Serial calculation example

CRC = (CRC << 1) OR (CRC.7 XOR CRC.1 XOR CRC.0 XOR [new incoming bit])

C-Code Example for CRC calculation

void swuart_calcCRC(UCHAR* datagram, UCHAR datagramLength)

{
inti,j;
UCHAR* crc = datagram + (datagramLength-1); // CRC located in last byte of message
UCHAR currentByte;
*crc = 0;

for (i=0; i<(datagramLength-1); i++) {  // Execute for all bytes of a message
currentByte = datagramli]; /I Retrieve a byte to be sent from Array
for (j=0; j<8; j++) {
if ((*crc >> 7) A (currentByte&0x01)) // update CRC based result of XOR operation
{
*crc = (*crc << 1) A 0x07;
}

else

{

*ere = (*erc << 1);
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currentByte = currentByte >> 1;
} 1/ for CRC bit
} // for message byte

}

UART Signals

The UART interface on the TMC5240 comprises five signals. In UART mode the slave checks the single wire pin DIAG1/
SW for correctly received datagrams with its own address continuously. The pin is switched as input during this time. It
adapts to the baud rate based on the sync nibble, as described before. In case of a read access, it switches on its output
driver on DIAG1/SW and sends its response using the same baud rate.

Table 7. TMC5240 UART Interface Signals
DIAG1/SW Data input and output

CSN/AD2 Bit 2 of initial UART address increment (+4)
SCK/AD1 Bit 1 of initial UART address increment (+2)
SDI/ADO Bit O of initial UART address increment (+1), tie to NAO of previous IC in chain

SDO/NAO Next address output (NAO) pin for chained sequential addressing scheme (reset default= high)

Addressing Multiple Slaves

If only one or up to eight TMC5240 are addressed by a master using a single UART bus interface, a simple hardware
address selection can be used. The individual UART addresses are set by connecting the UART address pins (SDI, SCk,
CSN) to VCC_IO and GND.

If more than eight slaves need to be connected to the same UART bus a different approach must be used. This approach
can address up to 255 devices by using the output NAO (SDO) as a selection pin for the bit 0 address pin of the next
device. Proceed as follows:

e Tie all address pins as well as SDI/ADO of your first TMC5240 to GND.

e Connect SDO/NAO output of the first TMC5240 to the next drivers address[0] pin (SDI/ADO). Connect further drivers
in the same fashion.

e Now, the first driver responds to address 0. Following drivers are set to address 1.

e Program the first driver to its dedicated slave address. Note: once a driver is initialized with its slave address, its SDO/
NAO output, which is tied to the next drivers address[0] pin (SDI/ADQ) has to be programmed to logic 0 in order to
differentiate the next driver from all following devices.

e Now, the second driver is accessible and can get its slave address. Further units can be programmed to their slave
addresses sequentially.

www.chiplinkstech.com Analog Devices | 27

1VILNIAIINOD AYdVNINIT3dd


http://www.analog.com/

TMC5240 36V 3Amax & R A D HE K B 5 | 28

SDI/ADO : Slave #1 i SDI/ADO & Slave #2 i SDI/ADO ] Slave #3 L
L . ' SDO/NAO b ' SDOINAO h T500NAO
1 1 1
+VCC_IO o o o
> > >
@ Q @
RipLE 1%} @ @
Master CPU TXD = = =
N ul
(uC with UART, [ * o o ®
software switches E
TXDtohi-Zfor  RXD
receiving) RipLE forces stop bit level in idle conditions,
3k3 is sufficient with 14 slaves for example
Example for adressing up to 255 slaves:
Addressing phase 1: address 0, NAO is high address 1 address 1
Addressing phase 2: program to address 254 & set NAO low address 0, NAO is high address 1
Addressing phase 3: address 254 program to address 253 & set NAO low address 0
Addressing phase 4: address 254 address 253 program to address 252 & set NAO low
Addressing phase X: continue procedure

Figure 5. UART daisy chaining example

StealthChop2

StealthChop2 & —FiHE & 2 (20 2 LIS 1780, ‘& /2 T B AR A PWM. 78 1B AR 1500 R, B AL A AT fr] gt
F. Kk, StealthChop2 Wz bt NN AIEFEEENNFKEMH . BIAEKESITN 2R EIR). #H
StealthChop, AL HL SR fH FH HE A PWM K85 2 A 2% i s IX 3l 1 26 P b R in . f B35 1) StealthChop2, XzhfE
FEShiERN N AT SRR MR EFEL2AE . AR E Rk T REEE, 808 E3EN SRR B YIS
. T 56 Va0 EE 24, SpreadCycle 5 StealthChop2 45 & # H .
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/& 6. /] StealthChop HIH HI 26 /& IE % ik (B IRHE =)

H3hRE

StealthChop2 & 1k T — /1~ H sh R T (AT), ‘&0 LA H 3 18 % 5 8 2217 S8 LE M L. i ik iX Fp o7 5,
StealthChop2 R VFE HALANAS, FECRRRE LN IR EAREUE . N TSRS IS R, AT ML 5 shnf il
T IEIRES faﬁtﬁj‘mﬁﬁﬂi%/mﬁﬁﬁﬂ] SATHLAISE (AT#1) . DL S R L, B0 /F N 2t #E i — 5840
(AT#2). TIEPH’J/EEIJZTTIHL LR

% 8. StealthChop HzhiE%E AT#1 1 AT#2 HIPRHIFAIE K
E S I LR A

PR | 3% R R e
AT#1 | PWM_ o MHLTHEIIIRE, WELIFHIRZE (CS) Hiz | <2/20+2*2M8 teLk,
OFS_AUTO 7 LI (IRUN) AT < 130ms

o WURREF T AL, AR R LT s sem | (B e
BKIEATHIE, B0 IHOLD #2E  IRUN.
o Sl VS &b THEHURE .

AT#2 | PWM_ o Di—wmEEBI N, FPEKE &I H AT +-1 BT 8 N 4ab
GRAD_AUTO PAIE B 4B 4T HL I 5 S T-# HE L PWM_GRAD_AUTO IRAE(ETE
e 1.5* PWM_OFS_AUTO * (IRUN+1) /32 < 50 BRUA T, 3 MERIAE O TFUGHT 5
PWM_SCALE SUM < 4* PWM_OFS_AUTO * 400 A He 1)
(IRUN+1) [ 32

e PWM_SCALE SUM < 255,
Fe~: M FHAE 60-300 RPM.

R
EL GBIV A 130 R B AP

fEH] PWM_GRAD #1 PWM_OFS (¥ i 5E £ B A [ 1 st AT 4 an L LASR A an 1R B S 4
15 AT#2 I TEE I B2 PWM_SCALE_AUTO HBL N EHa %, X R HRERY) .

BEE:
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FERAT 2L 3G 2 B (5 0L T 1E StealthChop H3& 47 7T E 2 5 Esd R R iR e L AR =, JEHR AR R B B LA
PROE BB IS DL T o 4% 0 A Bl 18 8RR A8 DAl RO A B DA 2 8. i U ) 4R 1E DR i B PWM_OFS Al

PWM_GRAD, X2 AT E 1

&k GLOBALSCALER 5 VS k2 fif A s IE L R R R 2T —A> AT# B BLz i, LRI oEAME
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FA . HELELUS EAE R 2 AT# F1ATH (6, B BhiIE st 2@ BRI 214

AT#1
ik

Ready

PWM_GRAD_AUTO 7% [ 1
A RTH e

stealthChop2ifi 15 £z 47 Hiifl, IF¥
25 A7 4% FIPWM_OFS_AUTO( i %
1E>130ms)

R (F) —A
Tt I A AL, Dy HL
HLE L LIS 17 dLif

PWM_
GRAD_AUTO #CUP #4517

N
\ 4

R L, BT 5
BAE—MEER, AR
FHEE

v

StealthChop /15 BIFRFR LI IF AL
PWM_GRAD_AUTO (f:/RFE S 1 #5228
AL, B EIGHEEILE M)

A 4
A

StealthChop 1% & CLifL 16 !

StealthChop #£ Ji7 4518 2l Fil i 11 34 1)
AR RS, USRS

IR .

i TR 10

—>

#4 PWM_GRAD_AUTO 17
fiti %) CPU A LU
L SUR

/& 7. StealthChop2 [ 5/ 4
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StealthChop %5

N7 K AL IR R IEAN K, A 40 PWM B R 2R 4 SEBr LB BEBEA T 407 A JLANEAMI R 5 252 LU H Ax B

UK FALRT 5 R K BALERE, B back EMF (B 5 0 s IE b)) LA R Ak A R R 1R SEBR/K . S2 A5 R PWM

TR A BRI B 3R (AT) (pwm_autoscale= 1, pwm_autograd = 1) F1 R 4% 38 B 4% 41 B
(pwm_autoscale = 0) . i 153d 5 4 il 455 QAN 2 06 FL 5 H S (1 2R Ah B H AL R S 2 S At s v, (B it T AR R AR 1
HLIEE. BT BT EA LA ETFER . SHEVEEEF R AR, xRS0 wEm. AR B 3018

W, BRAEERRIETIES E 0 TAEZ M4 T AL N .

U AR N I0ERIE S A, TS IR ASRI IR R . AN, BT BB, DN S AR tE, dnEHL

R FAER L R AR

JEH B (pwm_autoscale=0) SALTE AN L HURIERAE 2610 T8 8. EXMIEILT, 58l e DA dgmfe. 5%
1EZ% PWM_GRAD F1 PWM_OFS A1 7T LATE H 2 i 3 X T i e 1A 1E -

N T A A A% IR R R, T Ay DU BEk ¢ StealthChop PWM 4% . 20-50kHz 3t Fl P9 11 3 B3 FH Tk 22 3w
o BFH TR RSN K 0 mE M B S s S Tk

% 9. StealthChop i) PWM #i%i%#FE CHik = #5)

INEADTES PWM_FREQ=%00 PWM_FREQ=%01 PWM_FREQ=%10 PWM_FREQ=%11
feLk fewm=2/1024 fcL K fPwm=2/683 foLk fewm=2/512 foLk fewm=2/410 foLk
18 MHz 35.2 kHz 52.7 kHz 70.3 kHz 87.8 kHz

16 MHz 31.3 kHz 46.9 kHz 62.5 kHz 78.0 kHz

12.5 MHz (4 &85 81h) 24.4 kHz 36.6 kHz 48.8 kHz 61.0 kHz

10 MHz 19.5 kHz 29.3 kHz 39.1 kHz 48.8 kHz

8 MHz 15.6 kHz 23.4 kHz 31.2 kHz 39.0 kHz

StealthChop HJ Y 28

{£ StealthChop HiJE PWM B30, H 3146 i TA% (pwm_autoscale = 1, pwm_auto_grad = 1) 4 Ha ML L3 18 5 51 57 75 1)
I E . HENAE B BB AR (AT) —35, JEH TR SRR S EIN AR . SRE) 75 BT i 35 v il 2
HUEL IR, - L 1 5 2% 5K 8 55 PWM_SCALE_AUTO, Lifii B HLE S H AR B ULEL, PWM_REG S iZ i 45 85 1 Lk
Bl Bt B b, e KA AZRATREN, DLIRAE AR AR A AT R, BE A AUE SR, DU KN 28 A s bRk i N
HL H A5 B A 5 R (10 VREF 7RG o TEWIGE TR DR AT#2 1, PWM_REG IS #M AL B (132 4E, o
Ub, 7EATH2A 8] 0 NG 75 B0 = PWM_REG W B o 3 1141348 4% (0] 225 B OISR, R 1 B0 1 o/ 15 B0 o il
% T (PWM_REG=1). PWM_REG¥ & FiZA W BT 75 1 S PRI s FH sk s 3% 8 (LA fa T 2 ) o
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/& 8. StealthChop2: PWM_REG R 471 &

/& 9. StealthChop2: # ATH2 #j/i] PWM_REG /1% & 4

WR BT, EINE R B I B L R, AT LR A AT#2 BBt PWM_REG B 15 &A1 5 1 E 2h gy (sl
PWM_OFS 1 PWM_GRAD [(JIEHZIXE)
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Motor current
PWM scale
Velocity A
PWM reaches max. amplitude
255
RMS current constant
Nominal current
(sine wave RMS) g& 'oé
Qg\ Z
) \ 6,;)
N %
R Current may drop due to high velocity %
Stand still PWM scale
0 -
0 Time

& 10. 2w E PWM_GRAD(_AUTO) #il PWM_OFS(_AUTO)

A TR

R 4E pwm_meas_sd_enable 11X &, StealthChop HiLii i 7 #5 i EE G ML EL GRS 7 F R . BT A8 §ir ik 1 1)
(Chopper on) &£ B H7% (pwm_meas_sd_enable=0) , Fo¥F&k B3 (i Nk S a5 e TBL & a8 (i

(AN A B2h . AL, 7E StealthChop HBN4a U T,  HINLA & 1 f /N2 el PR It 2 i A HHL Y P AN A i i

M Tt o BAR 7 B H] (blanking time) o V755 A8 9 H 3t BR AR 1 7 i 2 PWM_OFS_AUTOR 5 22 AT#1 F (I8 1T HLif

GLOBALSCALER FI IRUN #B7E 3796 Bl )9« BAKM A (Blan, BT RN &5 T PWM_OFS_AUTO #l

PWM_GRAD_AUTO H&ISzHLRI IR 4G, 70 75T PWM_OFS A1 PWM_GRADHI B A 3F H B R 4E k. [ ek ik

T VT LN E

StealthChop2 H 3h &1 1 HHLZEFE i R (pwm_meas_sd_enable = 0):

Vv

M
I —— * fowm ¥ B——
LowerLimit = ‘BLANK 'PWM RcolL

Vm N HALHEE L, Reoll A HLHL 2R 8] FLBH .

ILower Limit PT EAME A SR/MEFRI IRUN BB B . W s T BRAS & LUA B T ZoR 1 W el  IXshFE - XA 25 B8
ATH#1 H USRI AR E A

fepwm MBS, i EPWM_FREQHfiE. TEAT#1H, W&l — N EARAI(RA—FRAER), LA ok Eik
o WERAEF RS NG SIRAS, Wb CS=IRUN. i FH B ik sIf FRAIG, X2 — AN B %)

5 FHLZR B HLBH5Q, fEH L E24V. TBL=%01, PWM_FREQ=%00, tBLANK 42444 3, fPWMA2/(10244N ik
HA):

o . 2 .24V _ 24 , 24V _
ILowerLimit = 24fcLk 102415k 5Q 512 5Q =225mA
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BN, BEINEMHKE, HRER RN EARETRALIUN 225mA BUE K. X MR AT BRI EH T8
GLOBALSCALERf{S B LML HLI
B
BT ESE, 2B RE H R RS .
IRUN = 8: IRUN f L W BART 8 A& T A BhifE.,
ILOWER LIMIT: #R¥E pwm_meas_sd_enable {7 (fEZ7 1725 PWM_CONF[22] #) W% E, HTE3HEE, SFRIKLE
HRBR . B B AT#1 o A E AL F IR A 0 B (R AR PR il o 115 ILower umim BR A F IR BRCL &S . )
FIEshAEE, LA ESIRUNFIIHOLD, ¥ HEHLAE T B e rer Em s B T F MR .. ER T RBES T
IRZ) 2% % GLOBALSCALER 7454k, [ [ fig

HL Y T BR L PR 41 7 IR 3 28 % GLOBALSCALER ARk #1037 g

B AR RIR, % E pwm_meas_sd_enable=1. X fYF IC 7E18 EM BOATAN I & 45 8] HEL 7

T3 B AR B

55 i 1 45 TRORR 90 53 5 N5 22 18] BRI T 45 Ji StealthChop B, ENJEF TSTEP, DLRHep I IIMIE . XM FEA
AFEEBERNE, FAAHEFGEE. RA2Y%% Epwm_autoscale = O, A AT DL i 4 752 Sz B0 AR 1 3 T 38 1% (bR
SE o FEASBAEE ST IK SN H bR IR LT 7 B A TR AL, PRI E A — e R R, R E - E R
Mg R Sk P AR F A A I=UR BRI H bR RZLE R, U 2% PWM BB BRIEEE, B 458 E. el
 PWM_OFS (T4

PWM OFS = -7+ ReoiL " lcoi
_ 7

VM N HLEYE L, ICOIL N HAr RMS Hik
R E| 8 ALy PrE Al 248 IESZ R VE(E, Sibr PWM IR EE A 20 PWM HJE UPWM (1/SQRT(2) x UEfH) 45 R BN
PWM_SCALE:

UPWM = V,,* PWM SCALE . 248 « 1 _ , « PWM SCALE

M 256 256 \/2 M 374

BEEFEALEE RIS, LS B R B Bh AR . AR IE S BEYLER RIE . E R T A 208 f AL
B PWM HLH, PR8N . TMC5240 $24E 58 AN FE A OC AT (PWM_GRAD) SRSt BLdk A7 a2 . fEIX R,
A4 R PWMIE{E (PWM_SCALE_SUMHM RS AR EH shit- 5

fe
PWM_SCALE_SUM = PWM_OFS + PWM_GRAD * 256 * %

FSTEPJHI 4 T 256U 4 HER ISR, TOLIKIEHR (A 3 58 I B IR o 5 P4 K.
A8 — A, R hsh s MR R &, DR AR N o IKRE, LA SEHH PWM_GRAD B 15—
AL ,

= oy " 146
PWM_GRAD = CgemF

Vyy* MSPR

rad

* *
G | 2m

CBEMF A& FHENLII S BN AT, AR AR E D,
MSPR &5 1/256 054> P S AR S A6 b4, it %F 1.8° HibL, 51200 = 256psteps Ll 200 fullsteps.
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Motor current
PWMscaiing A
(PWM_STATUS) PWM reaches max. amplitude
L T -
“@?\P‘e |
o \
Constant motor RMS current |
%% (79
Nominal current | %'9’70& ’Q’fqos
(e.g. sine wave RMS) Ker
| @ o,
4
\
\
|
\
PAMAMPL, e e ssnoerenysie S
|
\
0 |‘ g
0 VPWMMAX Velocity

11, BT PWM A3 5E (pwm_autoscale=0)

PWM_OFS 1 PWM_GRAD f#{& mJ DLE k{3 F 75 i 88 1 00 B I AR Sk BR B LB R BRI . B, H BRI & X
Beff, I H AT PWM_OFS_AUTO fil PWM_GRAD_AUTO HiZHUE ],

T RN R B AR RSB FEHCE L DL — e R AR R R . B AR R A SR E X AME, BoAE
A LA LR A 2 B A0E B i A 3. AE SI AL, BN 2L Ceevr MEUE 55 H B EUME AR . filtn,
HHON 1 Nm/A I HEHLE B 1Virad/s Ceemr. LA 1rps (1 rps = BF 1 # = 6.28 rad/s) ¥ XFE LS 4
6.28V (MR HBHAWE. Fit, RHEHFHE LT DI EN:

C _V | — HoldingTorque[Nm
BEMFirad | = 2" IcoiLnomlA]

S

ICOILNOM A& F5 R DRIFFAE T HUNL KA A HLR

HoldingTorque & LA & AR R4, BIPIANZRIBILE Icoinom ALIA BRI EESE . FHA A7 8 [Nm], ' 1Nm = 100Ncm
=1000mNm,

HLEAE AN LB RMS R A 201, FUEX A APt 2, BRI E — N e B &,
PR B IS AT
#54& StealthChop F1 SpreadCycle

TR E IS E R, SpreadCycle 7] g2 AR i (118 LV Bl A i R BE AR g (I8 4T . A TR M S 1817 S s sl A1
REMIZE &, TMC5240 FeVriRHise i R {E 41 & StealthChop il SpreadCycle. £ 11X/, StealthChop (X 7EAKE I %L
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Chopper mode
stealthChop : :
spreadCyce option | | option
| 1
A | | | [
* | I l o
I I ! [
| | | [
| : : [
. I 1&1
g g 0§ 12512
8 k- | 5 | & E 2%
- g g E 181218
TSTEP < TAWMTHRS™16/16 —-—-E—-—-I—- - -—E—- : l g -l - —E—-— _I_é_lg‘_lé
R E TTE TR TR
TSTEF > TPWMTHRS _.___._.__+. S— R | 4._.__+_._|.__
| R
| [
| [
0 | | >
| 1l
current ‘ | | | l
I_RUN l A |
| N
|_HOLD | |
I O R
| =6
VACTUAL % %
~1/TSTEP RMS curent g %

& 12. TPWMTHRS /H 7 7] #£) SpreadCycle

B, WP B BT S B . FETR 2B, A Z E R . 1, StealthChop 4 HI TSI
BN, T SpreadCydle ¥ I Tizh#Nizs. TPWMTHRS HiE UIHad i . 75 R385 DI FE 3 Y TSTEP, 4% 254l R 18
A5 PRI ) 7 5 e P58 DRt B V1) e st L B 50

W HF TPWMTHRS.
TE S = SpreadCycle:

TE D e 2 IR, UM AL R EN S (B BT 2 S L R AT BN R 2 (8] 77 A2 &k 90° 1)
AR . Bk, M7EHEE PWM FIHLE PWM B )7 g LIy, X Rt s e ok mnd ksl £ 2 n] e = A4
PN RS CBOR T LR R D o ZEMREE (il 1 F)JL 10 RPMD T, KZE ML e ZE. Fik, #
SpreadCycle 1 StealthChop Z [A VI IRANFE T, 15 ELS). @i TPWMTHRS K&l B s )nt, Sxah#n] Ll
{# F] StallGuard4 KHfi e MLk E 2l B R 3h. et SpreadCycle it inAHFEIIARRS, LR RIVERBRME LT . # B rE

SG4_THRS.sg_angle_offset LLJ3 AL ThAE .
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0 54 R 488 StealthChop, i#5:# TPWMTHRS % & N%E .

U B 3 R S A StealthChop #CE,  HLHLA AL T 5% IR R S A AT IE S I PR Y . 24 IR 3h 2% LA sk
[ZV)4: 3 StealthChop I, StealthChop 1245 4> f7i i f (K TR VA 1T B, B 3 ML R B BB GHRE . SXFE, MR [E
PRGBS, A EA TR A, ME StealthChop H B F . Bk, 78457 B U4 B A [R5 2 I B 4 )
5 )R EL Y PR R AN 2 R AR B R AR AR, TR S U L RT R 2 A0 BB A Hh 3 T Rl v A

FEL B 2 o8 PR AL P2 1) AR A8 (b ] 6 5 S50 s s A T 1) B 8t N L B IR AR A, BV . B IR EIEAE
TR TS S ALK R B R A

TEE— IR IT)E StealthChop B WF IR B B AL, HAEHAT R 2/ 128 AN, LT StealthChop HEAT V146
1R .

StealthChop & 5 &

HiF StealthChop i I B A =00K S, 2T RN E RS S Em RS, KB 3850 BI T I 3035 1 2298 A8 40 il 42 iR
B, B LS .

7£ StealthChop 1217 8] ALK BUZ B AR5 1L AT R S EGS I 0l AR Z RUMTHNLIRR, DAL, B2
EWINEALER, R 10 =R, MERE T, REIH R HEITHEER—/NE, AaflR H BN k.

{§i ] StealthChop B, VHEARMIDK A I FORTIN DL 22 4> il 5 LR o T 38 G N IR R 5y Ve (F HL UL o

Open Load Flags

7t StealthChop x0T, RA(E 5 WY1 SpreadCycle faANH . #ridi OLA A1 OLB 27 B it i 15 I8 B P AN 28

HIFRFR LA

o Bk OLA Bi OLB I fig & th T~ FALE BB ) 22 77 K K.

o TR HLML 2k Bl 2 T B BB 1) 4R S 0E R T B A bR

o IR IR TR SRS LA TE K N R RE T TBOR B 56 8 H bR B i (PR B LB st PWM BRED )
— B MR A TS BIRES.

R, 15 SpreadCycle ¥rik#eidt 4% M A B, FAE iRt 2 4R . {[FH StealthChop, AJ LM #E

PWM_SCALE_SUM Ll 1k iff (1) £& &l Fa B

PWM_SCALE_SUM &R EBHIRE

I PWM_SCALE_SUM, Wl B 348 BORS A X BNRESIE R . BT ESH0Ux 7 IK3) B bx B LT
FHISEPREE, EHRTJLAEE: Byl ndk. LB, BEREMEREE. Bk, 4 PWM_SCALE_SUM {E]
DUk 25 AL TAE fe A FIRAE (1023) I, AR 28 W0 eV 4ERE LI iR, B0 B THR AR s TR .

EHEMYSIH B

StealthChop RIS LS4 1 AN A0, X ek AT LU DR 1k AL IHOLD B E 8% R /]l FREEWHEEL W&
HPEFT R IR S . BT & 5iE TPOWERDOWN H1 IHOLDDELAY #& & fi (8] B S s FH . — FLi L H bR BN
%, R RS RES, DB RIRIE S 3. 8RR, AT DASEIL A F RS . Bl sh A R R i AL
3y, EVHAERIRERTD, BFUONBCA B RIKEIRIZ e . SR, AROINESLHAE R, sl SR v L gz g R Sl
K% StealthChop I, 7ER KN HIFE S #RAE B, AisAT HLBR 0B Fa LI BRI & ST, DR e mT DA Ik FALERT 25 3K
I AT e A AR IR 355 1T 2R3
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StealthChop HXZ%
TRABEE StealthChop Hrifk#s#5 XAH KL I FTE S50
% 10.
StealthChop X2 %
Parameter/ % Description/fifii& WHE Comment/#%7E
en_spread_ StealthChop KIZXH] (%1722 GCONF). 1 AN ] StealthChop
cycle 0 StealthChop {ifiE
pwm_meas_sd_enable | 7512 52k B2 i il & 0 IAEFE B (OND il
.
2Rik=0 i FH L R IR,
1 TN S Yk B B A4 1
FEL 3 DA IR L R BR
pwm_dis_reg_stst (P38 TOT A S35 B e L B0 ) AT AT O M 0 HR AT IR A TT A .
BRIN=0 1 2RI E RN T N AN
T IRUND 25 H] B 1
5.
TPWMTHRS a5 StealthChop F 5 /EHIHE LR ZHULFTHR FIBIEEEY)#H: |0 ... W TSTEP K T
B, FN TSTEP 330 (FAMECE Z M) . 1048575 | TPWMTHRS, |
StealthChop# 24 /1]
PWM_LIM M SpreadCycle V)43 StealthChop i B il L7 2k o R il 4 . 0...15 | 8 PRIy DU AL
P/INZAR AV FL i Bk B o (BRiA=12)
pwm_ S P P E 0 ) 1 B LR A T 0 FETF T EPWMER &
autoscale BRI, UM T FEEPWMAR 52 A 1 ] MR 2 B
X
pwm_ Ja Fl PWM_GRAD_AUTO ) [ 3hif % 0 B, EHEFFRRTm
autograd PWM_GRAD 1{#
1 s
PWM_FREQ PWMIZ 48 . A FH 5% 150 B T 3R 19 R AP R . 0 fewm=2/1024 fcL k
TR TR 2840 H AL 15 FATUR A2 ST I 3 AR f PWM (1 — 1 fpwM=2/683 foLk
* 2 fpwm=2/512 fcLk
3 fewm=2/410 foLk
PWM_REG FIF5E SCH PWM IR SR STER P R4 1...15 PW/I!I_SE@_LE_AUTOreguIa
4 pwm_autoscale=1 Iif, ¢ 118 2 FECHRS BRI tor GRPFL 05 H 755
PWM_OFS F P LR PWM IR (mfs ) T3 T3 R M4 ioR T 0...255 | PWM_OFS=0 2t 5 F
HZhiH% PWM_OFFS_AUTO HI¥IHEILIE . FEL 37 152 T I 2 vk P
Jd
PWM_GRAD R 5 SO PWM MR CRREED P28 T 3 B (M 48 oR 0...255
T E3hH% PWM_GRAD_AUTO HIHIMELAE .
FREEWHEEL AL BB % (I HOLD=0) I pih ki 1. A ZE S 0 IEF
StealthChop 7] i,  freewheeling [ H1 i 4 KL 5 T #5250, 1 Freewheeling [ H fie#%
T P A2 Bl B R T S B T i shkl 3 5 S IR e 2
3 THIT IXST] vy O ot 2 P
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% 10.
5 StealthChop M2 % (£74E)
PWM_SCALE [F1 355 PR L 1R T 288 52 1 S B StealthChop HLE PWM Zi & -255 ... (R 7£ SpreadCycle
_AUTO 1. VSRR E T 0. 255 BEUERT, SHTBUEAR NGRS
PWM_GRAD _AUTO | o ¥tz B shiA# e e PWM_OFS fil PWM_GRAD HI#)4k 0...255 | (read only)

PWM_OFS AUTO .

TOFF 16 5 1 1 (0 7] | A MLIRAN S8 G — e o, SEBR{EREAM StealthChop 0 A L A
1...15 | IRZh#AfHRE
TBLIRFEERIF T H | el o2 (AR, o TR, 66 1 2 kB, T |0 16 toLk
Pt ] ER A, TR 3 . RIEIEE A StealthChop | 1 24 toik
4 0 24 B LT 2 36t
CLK
3 54 tc1 K

SpreadCycle F1Z: #LET I 2%

StealthChop & —fh fEL JERE 2 PWM 24| K947k 2%, T SpreadCycle & —FhiZ A M AT 26 . Bk, &7 LUK B AL
T FE 5 ML 97 R AR A R AR R R SR o A T g R I B A FR LR BB R . BT S A O TAE . PRI R
TANE BT A AR o

+VM +Vm +Vm
lcoi ) ) lco ) Icoi )
...... —> —> —>
%RSENSE %RSENSE RSENSE
on-phase: N fast decay phase: N slow deca} phase:
LI F AR FLR T TR P CA S b AU S B 7 T 3l L PR R

113, LB = mhT B

JAE AT DA F A T MR TE SRR AU 5 FRIAL, LA A T o T I/ AL ) R SR A R R ST AR 2 12 3 g BUA 5
e RIS RIS HOh IR, JFRE TR N EIR . R PR A HIA IR At — MR R A B B S 2 P R, (H
TEGENS TN BN & . AR 298 B b h I @280k o 20 20 F) RIAT A B F AR B URS EEBER Zh Sl AR L. PR T
JRRBT B AT B AR Bl ) — N E I g2k

LU N, 26 RDSon (¥ HLIATIN 2 o T 77 A F g 0 7 FERUBCHL T B OR U o AR BIRF TR] P, 3E  — B P
. HRIENE . Blanking i B2 B i LE 8 as R A\ AR I 28 R0 F I ] o
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A PR E BT AT . — R SpreadCycle (181 8 P B8 47 ik B3k R — P 28 3o 36 1IF (0 52 G 7 F 1] 27 386 A5 5
18 58 S I ) 2O IS = AN BRI : T PR ATE E . SpreadCycle #l Lt UM B G : IT)E . 185
VPR T AT B 1 T R

BT AR BT LIRS BRI — AN EE S KR ] GES = RN 15 WM o 50 m AR 23 BRI rEATL 1) L R L
B, ABASRI m T RE SIS INRERE . AL, DRS)RR P 1 T AR AR B A AR S i, xR RN TT SRR R R 2 1,
MM N SFER Bk, FFERIBTR TR, KEECBN SRS TIEMRIEE 16 kHz 2 30 kHz.  Hrif g 2 £
SRV B DA AL BT LR ERL S 1) B

$&/~: {Ef#H SpreadCycle i, 25 kHz % 40 kHz i [ P 4T i 48 40 2 060 R 2 B Lok Ui & — MR AFIZE . B i
H o FHEUE NI S BFE.

# 11. F F#:#] SpreadCycle 1 Classic Chopper S

SH iR wE A
TOFF WE NS IEIRT F] (off time). %1 BIR BRI T f KBTI A E 0 chopper off
1...15 | off time setting
il StealthChop #/ERT, AT ILSEL, HFEZERMEEHEN. 7E{UEH StealthChop NCLK= 24 +
PRAEMIE LT, B AR E AT DL 32*TOFF
(1 K7E 24 /N
HHSHRENT SR EEHTERE, JEHBN LA h%s). B /NS T
8]~ TAE)
TBL PRIE R WO O ZEAF A (] 1 3 L 3 8% 25 (A [A] Blank time.  IXANE A Bz o E SV | 0 16 tcLk
FAFFIIRES PFFEERT B . W TRZHNH, WEN 182 BInf, XHTEate a4l 1 24 toLk
P 8% R BR A, TREEULE N 2 5L 3, 5 6t
CLK
3 54 tcLk
chm AR 0 SpreadCycle
1 classic const.
off time
SpreadCycle 37

SpreadCycle (&A1) Hrigt# 522 —Foks il B 2 TR AOHricas B, T 8 3 58 PRk T A 1 i AR I TR R . RV
FEERANIE T, SpreadCycle th RSt sUBIIROL BT . A LS ER] T80 B AL BT &5
AT AW TT R BB 1Bk B PR DR BRI 58 S S U B AR R . AN IR S BT R 1 0 S D R A
FU RO BT R B 7 R S8 520l BOE R & i R S A ) 30%-70% /i, W TR LA SRS &3 DhAE AR # &
=,

18 LI 7] TOFF A4 {E i 5ol :
o HipHrifassize: 25kHz,

o BB PSRN B REURR R U o A i T IR TR 50%
e topr=1/25kHz*50/100*1/2=10ps

o X TOFF #%#, iXEWk: TOFF = (torr * fork - 12) /32
o XiT 12 MHz 4, X35 TOFF=3.4, X & H TOFF =3 5t 4.
o XfT 16 MHz i, X4 G TOFF=4.6, X% % E TOFF =4 5 5.

FE B L B A I 25235 T4 TOFF 8 R 1 8 2 4% TBL B~ 1 5 0.
IR B B B AT IR 2K /N B I BRSO BN B LR Pl . IR S AT T E L o R e BELATURE B R R 20, LA
PRA AR 45 R
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XK SOV AR B 6 E bR FELUAE IR b TR ARG B b R T LA . K IR SO 5 N HLATL 2 BT T 1D R 1 L 2 PR AR
PRI, 850 (i ) v B 3 BRI AT B . AL FRURE PR R ) B 28 BR B FE L FBIR AR I B 0o IS, s BRI R
IR R 32 T ] 20 201K TV B Blanking Bt a1, Bk FELE AR A 72 B A IR e 25 1 o

A DR B AW B 7 R R MR R E (Bl HSTRT=0. HEND=0) JF4A3F1n HSTRT, E R sEHEMREKE T
PROBAT o B E FH H IR S I B L R R A X — o A A P 1 IE SZ I E A e 2 M BoR— AN &,
PAB i Je B ORI FERAEHE T (EPEEFD 100 2 400 N85 , KA G 3B 2 S BORNLI G S S AR . o
e PRI 5 B B 2 T BT IR R B ISR A s e A S, AR S B P AT AT U AL

SIS s, WE SEAMAL T HAL, R R A B L B A AR A 2 B r B . R, iR I PR B h A5 Y BR
WE (i, FROBH =4) WEESRKZHNH . 77 LEE S LT RISk A B BB KRS FBUCD F %
I, 176 E K o 2 S BT 38 e AN LD RE G N o 2 PRI S Dt () LU RS T A, B iRt WA DUA ),
TR LAY SR A ) 1

AR R BRAE S LS LR 2 BT AR ARSI, i, 42k B PHS 0t R i R B RN o SR DL I B o AT
A E (HSTRT+HEND) f45 i & (HEND) kit . H 3R (HDEC) @it & 16 M RG g PR 5, EM
TP B 2 [AHEATIEE . FERE TR A ITT A, AR W DR IR (E A 45 RAE 2 A1 (HSTRT+HEND) HIMETT4R,  Jf 78 J& 51 a) i
W BRI RS R EGRE S HUE (HEND O 2iA. 1XFE, WIRARAG KA, Hrisse iR st 2 e e 76 sl 5 A s g
HUR AT LT o IR AT DL IRE G 4015 0K 31 T Wy L B

1A

target current + hysteresis start

target current + hysteresis end O
S 4 — D —" -
target current - hysteresis end

target current - hysteresisstart

on sd fd sd t
/& 14. SpreadCycle H#7 5EBanHrl as i A 1] 926 5] i
% 12. SpreadCycle #XZ¥
2% i wE B/UE
HSTRT | Bikishig . i 470 HEND ffi . 0.7 |HSTRT=1.8
AN
5 HEND
HEND | Bt dri B 7EBIs s i S 4R, HSTRT+HEND 2 AL 4116, 3.1
FERCRI I RE N30 CHIEREIRE240) , SRR SN R A
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Table 12. SpreadCycle mode parameters (continued)

3 0: zero
HEND
4..15 |1..12:
iF
HEND
EI{fiZf HSTRT=0 Al HEND=0 i}, TMC5240 th 3@t A4l s ik 5 B — e /M I
fil5-
TP 4 M5 . WA RE Y E AT A S SR, TEIX RN E
HEND=6 (W E— MR R 2H 6-3=3)
HSTRT=0 (W E /NG, BT 1:3+1=4)
T R AAS G, AT LUE R 3 BN HSTRT, Bl 4, R 1 BERMSE d . AR B S8l
HEND=0 (BB A R AAE -3)
HSTRT=6 (Ve B IR i 45 R A G AR 1A +7: 7-3=4)
5 H AL RE 6 A I [R) B 2%

20 P AR E S WIS E) i e 2% 52 SpreadCycle %5 77 58 o 18 5% PN 8] H7 ¢ &3 48 BN TR B Be 2z Jm A T 5 I 1) BR 3
Uok o (RN 338 i B R 35 ST 1) £l e LA AR A 2, PROERIN [A) 7 BB, DARHINAD SR ERIE 1L 52 1 T B, (HASRLR
1K, DL SN IR SO AN DB Ko 3] A 3% 8 2 B il AN (R38R R B B AL AT 8 . — AN AR a6 1 2
AL T8 S IR [ e BRI PR S DRI [ 4 AR AL o

I A

target current + offset

mean value = target current

\\\\\\\\\ \\\\\\\\\

on fd sd on fd sd t

K15, 22 7 28 KM ] fhi B2 7 24 FE] FE D HY T T B
B PR BRI 1)), MU B A ASEBITI I o TR AL, DR PRI D B AL AL AL A0 4 X ELAR T A LA
(ZWTED o WRFMEIIAC, W BHE B T2 EE L. R ERERKE, e EERIHD.
WIS B E A RESEILECT AR IR
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/ Target current A Target current

Coil current Coil current

2R A B A R AT FI bR LIRSS IE D2 Pl v i ) B AT AR

I 16. [E/HZEATTH a5 B3 E R IE 5% B i RS I

R 13. | E e Wi 8] i iR S

¥ ik we | &x
TFD 0 A
(FA38& | M frbn BT3B, 5 CHM=1 if, (82t A P B A e B A5 15 | BRI ER
HSTRT) FFLEI
OFFSET | [EZ0fike, CHM=A M, Iehrifl ERl . EfBR EL 2%, 0.2 | it
(HEND) 3.1
3 Fhiis: 0
415 | il
1...12
disfdce | e T F i e bR o B ). I T T P s, Mmbiiib Bk F9c | 0 o T 0
R E AR A0 BRI & 2 b B o B
1 I o
SRR (ICS)

T ARRERCR AR . ST REVE R I REIE R R BRSNS T R A AR . AR T AN AR I R B A N A LE
ICS R&ETH 1AM AIHE.

WE EL B
£ 14. BHI B BERISH

Parameter Description Setting | Comment

IRUN AT IR A . A0 E AR IE X R A B i e . X T Es B bLE/E, | 0... 31 | scaling factor
A 16 B 31 Y A B AT EL I BT, R DA 2 A 206 s R AL 2 30 e A5 o AR LR P IR 1/32,2/32, ...
AREGCP . ik Eik$5H CoolStep 1 & M K HLIRE . 32/32

[HOLD 5 IRUN A, {EA T RALZE R A 1
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& 14, ZH RN ERNS . (R

IHOLDDELAY | fiF WIS AT HL R B AR LI APV LI R P . IHOLDDELAY LA 2M8 AN By 1w i [N
fill7E TZEROWAIT Jg5 FAALHLTE T BRI 80 & 5L - O=WkIA] N F%, 1..15: LA 2M8 ANA IHOLD
BRSBTS IR D K B IR PR TR . -

.15 | 1%218 .

Bl 2448 IRUN=31 fil IHOLD=16 i, 7% 15 NEFUE R IRAF R, Fit, 15*218

IHOLDDELAY ¥ & N 4 £ S HUF BRI ] 4*15*2M8 ANt A, BIZE 16MHz I k%) RN

= 36 PR IR
B

IRUNDELAY PRSI 38 J 2 J5 FRATLE FR P e e B I 5
RYFE MR ER IR (IHOLD) FZ 4T B (IRUN) IZEN T A “FIg i & . BaR b IRUN
AT ST S R A LR AR BT, (H—/NBE IR B 1AL B T b e 1 -3 A FEL YR PR 15 | ®AEGHES
IES eI KHIZEIR, DL

IRUNDELAY f#]

a8t

512 AR A
wEHEERRTEE

AR F AL — AN S 5 FLBH A DRV_CONF Zpf7as i) 2 fskikde. wIRCE 3 MAF 2 A F iRt

JuREL DUERA R AU AN o 32 75 252 - B0 (1 ML A A R 7 22
PRltk, £ IREF AT GND 2 a4 — A HH, DL E R YT ORI IFs.

DRV_CONF # {785 iz 1.0 58 3 1 XAl st 8 S Im e, FFAR e 4150 o BELE — 252 ) o B RV

AR T ERR IR S ERES S IREF (1) RREF 73 HLFH AT DRV_CONF #F A7 4500 B B 1 B EUR R o
EL] £ KIFS BT ik iil B A2 ¥ B (DRV_CONF Zif7ashz 1..0) , AMEHIEE RREF FIVE AT LA7E 12KQ 1 60KQ

Z 18],

Irs = Kirs(KV) | Rrer(KQ)
# 15. IFs HERZE (Rrer = 12KQ HI5RH])

R o ‘ 47 Rds ON
KiFs K FS&HE Rl + D Notes
DRV_CONF bits | (A*kQ) ol o+ Ak
1.0
» % A 0.230 AL TR R e I 36 i 3A FS.
10 36 3A 0230 AL R AR B VG B =ik 3A FS.
o1 o ” 0270 (Pl 2AFS, R
=R B
BEVE SN E 1AFS. U EAERK ER N3G
00 (default) 11.75 1A 0.400Q BRI .
FEF IR AR A
TMC5240 o VFEC & AN B T 2 A R BV E R 50 DL S BG4 10 s L) . AR IB L0 3R, T AL A R = DA SE B A1
PSRN RS B B A B el N R .
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CoolStep =k StallGuard2 2 J& ] —LETh REAE A B AT FEVE Il AR Yo 1 20 38 B2 B0 90 VIE 75 2 50 3 12 ¥ BBl 1) 2 rp

AR EAER
TMC5240 36V 3Amax & fefE sl UP Ik B 5 il 4
i [ | [
stealthChop ) | ] .,i
spreadCyde option ! ! option E 1 option
const. Toff option i option i i option i option
| I | |
. A | | | |
| | | |
| | | |
VHIGH*A | | . | . 1.
iy e oo N - —.- jEns e B
- I e
VCOOLTHRS+ s | | E 1213
il e i — e — e I — o — = =it —'“'-]—E"I.ﬁ-'
VCOOLTHRS ._.._,*g_._,.j _____ o _§_|_g’['§_
VPWMTHRS+A - EE———— 0 —.D\ ISR — B E
s T T O N N mimimim i =i
| |
| |
| |
0 I
| | | | | | | | t
O | | I I | o
: | | | —_ |
: o T— | | S— | | N
|_HOLD | | | | | |
i i i i i i f -
| | | | | kF——k—
I | | | I |
S s
VACTUAL % ‘%“
~1/TSTEP RMS current coolStep current reduction & =

BT . BRI

SR T BT A T BT 5 ) VPWMTHRS . VHIGH #1 VCOOLTHRS % B TPWMTHRS. THIGH #i
TCOOLTHRS i 5€ - 18 & 8 30 455 5 A 25 10 ik o 22 1) RO Bt 10 () B TSTEP SRR o 31X 7o 14076 48 F A5 Bk b I et 80 o S0

TSTEP 47325 L1 256 6 Afrife. 1XFE, ZWOD R R AR, BB AAN AT %

BRI K PR, 5

Wb E IR . TSTEP S {EMLE. 1/16 TSTEP [Wif)5. 24 TSTEP & L BLEBhT, NMHA 1/32 TSTEP Ll 4

bhr ds R iEEE Y 4.
StealthChop Ml fti TPWMTHRS 4 5.
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EALLEEE VPWMTHRS < VCOOLTHRS . iR4E1F1EFRE stst, AT LUK EEBLHLI I IS AT MR FF KT

5 F B S R T DA B N Ry U@ N AN R T E Y il . CoolStep S5 DI RERE 58 & R 7 B R EN SN AT vh e 31X
F—k, —HZH, ENHA K EE AT #eE B8UF H -

Parameter Description Setting Comment
stst BN BHEG AR N RS IR s — ki s 2020 AN | 01 WEAL, Hik
B,
TPOWER XL LS (stst) B BN HLIA T BRI ZEIR I [A]. WAV 20 0 1 4 | 0...255 | WAy 2M8 FIfk 4k
DOWN o BWE 0 NLEIR, 1 R—MNEHEEMER, #— B EE 2M8 it
AR AR E EOR K .
TSTEP PN 1/256 b Z [ S bRl S 1], JEE, Bkobf AsiZe, BL1#CLK | O... WEFER, Rik. bRl
A, i B IR (2420)-1. 1048575 | gy kit 1], LA tCLK A1 %L
Fm
TPWMTHRS | TSTEP =2 TPWMTHRS 0... % & LI HI7E StealthChop
e JifH StealthChop PWM s (1 AL E) 1048575 | rpigf7 i 1-FR
e DcStep 2%
TCOOLTHRS | TCOOLTHRS = TSTEP = THIGH. 0... & & LIz #i4d ] CoolStep Al
e CoolStep LU/ (f LA E) 1048575 | StallGuard £ 1 i 55 i
e StealthChop HiJE PWM #ixt 4% BIE

TCOOLTHRS 2 TSTEP
o JFMKEMmMIES (WROKE) PLESMEEHE 2N

THIGH TSTEP < THIGH: 0... % LI CoolStep Al
e CoolStep HAEF CHHLEAIE % B4 HUET) 1048575 | StallGuard #fF i 4 i}
e StealthChop HiLJE PWM £ 45 BB LB PSR F 0 A
o Uifvhighchm # %, Hid 24 V1% #) chm=1 H TFD=0 ({{H N

BB E E K IR ED .

e chopSync2 X[ (SYNC=0)

o IR vhighfs #7i 2, BHERBHRANIZAT, IF BRI
F| DcStep A .
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small_ Sy T TSTEP CTRREEBE) Fl (TSTEP*15/16)-1 0 Hysteresis is 1/16

hysteresis (TSTEP*31/32)-1 (_LRRGEFZBIMED HD B LR 5 1 Hysteresis is 1/32

vhighfs I VHIGH, %475 VI B BOP B AAE 45° L EdtT V). & |0 WA V)R BB L
5 H RS FISR B 45° 408 Hies 2 B s 1 AN ) e 2 e A

vhighchm MR VHIGH B, iZA e D)4 3] chm=1 fl fd=0. ix#¢, mJLL 0 Hrg s A A
SEHLE B . WP vhighfs=1 £5& . R wE, N 1 T 5 N P 2 B S
TOFF B fE midia 7 e [ Zhinfs, DLsE G iz m s . R

en_pwm_ StealthChop Hi/E PWM JEHbrE (BURTEEBRME)  EF A |0 4% i StealthChop

mode K PRSI IR 1 W EEEVPWMTHRS BL R

StealthChop 1 /3

RSV T AR B H AR iz sh. &R I AR L B E H B it iz s iz, TMC5240 £ 1 —
ol 7 2R 08 e A
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SRR RBAR L, e dt 7RISR\ SRR AR & S0 VRN 38 R R I I 13 R BTL PR R A 2
E MR BN By s =F A R RO s B, AT Res ML Sl .

S fR B e e
TMC5240 1 F He A & BRA AR I 115 5 A e A BB AR IR T 225 . RIBE, AT Tal . S FEAIRIE fE Be B B fok NS
%o NPAEEERCEMEMATE R VE, @SN L R IE I 3, BB S 4R LI B 5

Para%éﬁlﬁv L ZVA ARSI
foLkHz] [Hz] TMC5240 i i [Hz]

s [s] second

us ustep

FS fullstep

ustep velocity V[Hz] | usteps /s | v[Hz] = v[TMC5240] * ( foLk[Hz)/2 / 2423 )

ustep acceleration usteps /

bl tro a[Hz/s] = a[TMC5240] * fo k[HZ]*2 / (512*256) / 2724

USC microstep microstep resolution in number of microsteps (i.e. the number of microsteps between two

counts

count fullsteps — normally 256)

rotations per second | rotations | v[rps] = v[usteps/s] / USC / FSC

v[rps] /s FSC: motor fullsteps per rotation, e.g. 200
rps acceleration rotations AT — A

alrps/sh2] / sh2 a[rps/s™2] = a[usteps/s*2] / USC / FSC

rs = (V[TMC5240])"2 / a[TMC5240] / 278
usteps microsteps during linear acceleration ramp
(assuming acceleration from 0 to v)

ramp steps[usteps]
=rs

TSTEP =fc Lk / fsTEP

LR The time reference for velocity thresholds is referred to the actual microstep frequency of the
Txxx_THRS r _ _

clock input respectively velocity v[Hz].
Ramp generator fuppaTe = foLk / 512

update rate [Hz]
VACTUAL updates with this frequency.

R DBUIE T, I AT IR v AE2 PR &N R, B0, 24 TAF 5 PRSP 40 ol m L 3h 2 B AR L. N TR
AR NG RN EE, A ARSI 404y, % B CHOPCONF &3 intpol=1 fil MRES=%0001 {3 1 73 FE % B T K sALE
TN, DR RN A B s . (UL E, ALK EA MRS, B E PR,

BB £k

BETT A

WFERIEN ], TS PR B AR

R A AT AR LS B S (P2 0Y

R
AR AR SRR = BOME AN = B R ¢ A S BIA  mT e 3 sh A LB L

===y

VT
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WERAMER, Bl B EAE

WERAMER], T LUK IR i B BRAIE (100 BiFEZE 100 .

EREIRZR VSTOP W E N5 Tl T VSTART. Xk 1 B R ARG A8 ) th BEAE H Anfr B s 1k
FTVMAX % B N0 KEE ] Sk o,

AR R IECGE AT AE AL A PR VA R V2 SEVRAE = I A 5 B () BEAT 3 A R D). RO RE S
WU AR B s BN T R, 7R 6 g IS 205 vk B 6 P R PRI ST ok {24 5 P AR G v (R BRI, ARBAR, R 5
Ky e /7 BB RE Aotk AT, FEVF 22 B o ol DR D LA B B e IXRE,  FULAE I [) R ™ 1) B - (K38 4T
LR KA.

PRI F A AL B AR 2 BmT DAAE Sz sl il A v B I B O S s 42 ) R A 28 Al de i (et 75 B is B b, R add <y Y P
BEMANR. KW RER K EEsge AafFil, dab)E iR . XS IR bR S second_move #Ric.

R SR 0 SR A BB ], JER P AN B BEERGE B B, ARGEVUREN SIS L, L s ] e 4
S A] (TVMAX) PR E 8 5 B RGE Fi Be 2 B B

v . ?ﬁr | acceleration phase | | deceleration phase i | acceleration phase
| | | I
VIV AX | b ok | |
V2 | | |
| il
| IR
| .
V1
| I
| |
VSTOP | |
VSTART |
3 / y -
| e | F - t
= I

o] '

VACTUAL e g |
[TT]| .

E | K

[

I 18. FIPIAL: a5F E TR J Y 92 77 T 5
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A | |
e
torque | | |
| high deceleration | |
| "2 cx |
| iy reduced decel. |
|
W 001 torgue [ ;
_|
= v high acceleration
My | 2 |
- |
o
; reduced accel. |
Mucne ‘< Torque available for acceleration A1 £
& Torque available for
= AMAX
MFRICT - =
| =4 Torque required | é
% for static loads < =
velocity [RPM]
Merer  Portion of torgue required for friction and static load within the system
My  Motor pull-out torque at v=0
Muycne,z Torgue available at V1 resp. VIMIAX
Motor torque used in acceleration phase Overall torque usable for deceleration
E— -

BI19. TR 75 (L 1L B AL R

FrasFfE 1 E

A S AP T AR A R BRI, RIS, B A AH ST R A 5 it 5 VSTART+VSTOP AH [E (AL, A
ALE VSTART .. 1T AR BETCIEER X — ki, 57T L@ 5 B TZEROWAIT BB 2:R8 s I (Al AEIR « I8 BT R I [A]
Hibr& t_zerowait_active #1Thric. — HiAB|HFRAIE, 3k position_reached Hio i o

I\ RFHE

AN ISR AN B RS T CLLAP A7 S S AR A e ok P AR RO I LA R, B A
TN B B R — AN s B s OO EEARAG) o X T jerk fRALHEIE, #H A1, D1. AMAX F1 DMAX ¥ &
iR T A2 1 D2 ffE. KT jerk My mi/2 MINE B RE A I, BOAREBL BLAAE B ARAL B SRS I T MR
Uy IPESIpO R

N RPN, 8 ki IB 2l 2 2E s FU VIR T d /N BURFSEIN ) (TVMAX) S AT 1R 3 B Rl TR A A2
TR SR PR R B), 1155 BRI VMAX (VMAX ) I F T4 B, B/ VMAX™ 5 VSTOP #[A]
DAz o 10 S TIC B A A R BLALAS (45 RIE L i 26
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v A rzf;;r | acceleration phase | | deceleration phase | |
VM AX | | | | |
| N |
W2 i i |
| |
| |
| |
| |
V1 | |
VSTOP | I
WSTART |
g 5 !
P - 1 t

= =

g 3

VACTUAL = %

i

B 20. /1 FHEB T TR AT VMAX 19 8 55715

A motor

A | | deceleration
acceleration phase
stop

1

v | | phase ]
J

]

W1

VETOP
VSTART

WACTUAL

TWM M:[
TZER OWAI']E
-
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Kl 21. fdy THEE LG AKBE V2 AT AMAX 7l DMAX B B¢
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V1

VETOP

'\JSTART S 5
0

. N
e e ————

T X

VACTUAL

TZEROWAIT

& 22, iy THE BT AL Z V1

|
|
Vi |
VSTOP |

VSTART b------ - o
0

| R

TZEROWAIT

WVACTUAL

& 23. TVMAX 1 T BT AR BT
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Mew target (increased
A e | l distance) |
stop | |
WIMLAX I |
Re-Acceleratio
LV e i ....................................... 1. ....... .I } ...... .
L
| | | L
I I | |
.I'!“I - -
I < I I |
| ew target (reduced | | |
distance) Mo re-acceleration if
Vi | / I | | '::Txﬂ"“ additional distance
R covered before TVM AX
VSTOP | Oy =w I | | éj .
VSTART | | | |
0 | I ' | »
f e 3 * e g t
. :
VACTUAL = i

& 24. # #2025 HER 7 22177 8-Point Ramp 7~

HEER

RNOTEAE A, EEERIE S A AR IR AR B . 8 R R R E VMAX T AMAX. TEIXFIBEER, R
R RS AMAX B BGsE ) VMAX .

N T AEEBREE R, R EH VMAX W B AZRIA . brd vzero R N TEIRIRS . i Hvelocity reached —HA
55, RPCOLET HIREE.

RET & L&
TP LS KRG B IEOLT, FLe b HRE P 7 ZAE 2IE B AR E 2 i is o PR B 58 5 k& iz ).
6§ FE Jn 3o 8 L ok 4% 138 B ) T
1. DI R, K VMAX=0 Al AMAX 15 B h BT i 9808 AR . S0k {8 B 26 b4 1R L o
MM F L, %8 VSTART=0 il VMAX=0. 7ZEXFEN FAEH VSTOP. R aha% K AMAX #1 A1
CeHH V1 #E) DLB B
2. XSFFIEf# A DMAX. D1. D2 f1 VSTOP #4745 1k, @itk XACTUAL E %] XTARGET K fil & WoEM Bt . #
TZEROWAIT % B J 2 8K DL vF CPU TE UL A A E 47 H0H 28 T . IX B 2 P i 2845 T ok . A FHIE T a) 51 b) 7
TZEROWAIT I} 8] Py &8 1) S b i A28 138 3
3. s —/MEIb . XA LUE I R R TR, B A8 A R B B BT T O . R AN A A A N O
¥ REFL 1 REFR 46 & 2| [& 2 2 °F, %8 f1E1-3h 88 (stop_|_enable. stop_r_enable) 3fff F & A1 Th &
(pol_stop_I. pol_stop_r) KA FF G 12 1k
4. FIFHESMSEIEIFX (VIRTUAL_STOP_L. VIRTUAL_STOP_R) . fi&tt#: (X _ACTUAL VIRTUAL_STOP_L/R)
4 AF N H fo 2 452 11

www.chiplinkstech.com Analog Devices | 52

AVILNIAIANOD AAdVNINIT3Ad


http://www.analog.com/

TMC5240 36V 3Amax & R A D HE K B 5 | 28

R BYFTiEH

fFAZshiEd 8] AR L S RGNS N R SERPATF a4 LU P o SRR B B E LI, BARRE A s A ik iz

AEBEBHHMEHTER .

SEIR R GAT 32 1

1. i A B AR ORI RS B 7 AT EIE s AR R

2. T UCABHINZEVSTART Al AR 1 f Aok B Va2 (A& 2 VMAX. 78 VSTART=0 I+, #ta] DL % & VMAX=0 (%
125, BafiEd s B B VA #E 10 A1 AT AMAX SRIE B0 8 A0 o 153 %

3. MBAMEMINERE, N EHEESXTARGET, BXVMAXEIH,

4. DMAX. D1. D2 1 VSTOP {X1E &} 42 il %5 (i T 200k HAn AL B i sl i A, 8538 24 B AR B SO TR 1RAH I )
77 i

HERME

R R A SRR AL 590 PRIE R VACTUAL AHES A 10 2 AN 88 RE . AN [R)Y0 1 o vk B WL gm R A e D b A XL 2R 18 L it
FNEE R E . KBNS HAFENGRE, EEN ETUHEFTA#. VHIGH 1 VCOOLTHRS %77 4% THIGH Al
TCOOLTHRS #i5E, LAH7EAS FH A &6 Bk IR IS 58 3 % . TSTEP 55X Lo AT HL iR . W5 8 41/16 TSTEP. 1/32
TSTEPH T#EGETSTEPIIE R ARSI, LR RAESE Y. EIRIFIGHEE L 116,

A3 BB A BIME B ) 1/32. StealthChop {8 TPWMTHRS K &ox. &7 L& 7E VPWMTHRS < VCOOLTHRS
.
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. 8 1 ==
| | ||
VMM ........_..] ........ | .] :E..;.-T..
v 1N
VHIGH | _:;'_’," i JE | ;i?}j;
B : i EpEngs
1||I||"2 .._.:'E. _| % -E:.:.- %l. .E...l E. |--IE
r o= ‘o R L
S o o o « |5z
EE i M = .El £ { me
Vi o .E.. . E .._EJ.. E .E.. E-E
VCOOLTHRS | | £ Fo==fen S
VSTOP R .
0
2l
| | | Y
current A || | | |
I_RUN . T,  EE——— N_
|_HOLD |
L L SR
->||<— =
1= | | |
=L =L i
m % i
3
= g T
&
VACTUAL = RMS current coolStep current reduction TT::
25, FIHEKR A BT I L #)
N R T; a AE sUAN TE A% I3 R E R PE I R B RV S5 B Al TSTEP 22 18] (B[R] AH 5B

BHIFR

FEMRBN G IE R B AT 200, AR E —ANEXISHA E . AT DU AT DO I g i M 5225 TF S Aer I L 2 L SR 3k 31 2
EE.

FEELWENMTEI T, AMFBEEYEsEE. KW PUES R A A 2% TR T IRk MR R H oL, Kk, R
KAER N, SW_MODE #7485 H I B 12 M k. A PIAE IE ALI T 1

o HTFRPUMANS, HALAT AR IE . XA R SUHILAIE T StallGuard fIAAHIRA .

o HHALMEAIRIEEE (DMAX. V2. D2, V1. D) K HHIEISEIE .

Pz
2 PTFRFESIRANT, FF AL EXACTUAL B2 (71575 17 isXLATCH,  A] LU 22 TF AL B HIAG 7T o
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+VCC_IO +VICC_IO

I )=

_____ 1
REFL G:TE—’—O s=———» REFR
| nF |
B S - (Y. 7

I I | Megative . Positive

| direction direction

| Optional RC fitter | Traveler

l[exampi&] |

K& 26. [E/HZHTTK Crp))

3 G AT AR Mk Bk % BT o F PG L, AT DA T BUHE P T 9% o 5 PATT SROR T SR 12 14 v B A e s R 1
AR T 2R A -

HUBIT 5%
T HR IS, BY
TR R

THE I AT A I MTT R RIS T R R
WARHEAE, NIFE TMC5240 225 M NI Al REF ZEASMK RC SIS, NI — > RC R &% o0 B AR PR e 24 e e 5
IEHRAECFRIA NG, EEBn—EREE, XNi%% g N+ .

- BRIRFALIT R BB, B0 LI 8 LT K.

It 5] %7 3o
1
2

I

- AR BT SR S I 0 A B BUE IR AE BT T RN R AL (B0 fF1k. 3T StallGuard F A A7 75 A8 A A 15 1

(en_softstop=0).
£ B R i A R AT 2 sl
R L.

e RO A2 2 DI B QR 35 O o S BIUE (7 B 5 S P L B 2 T 22 5. X T2k StallGuard Y37 i fs A A% 52 1E I
XACTUAL 2Rz /e S5 R AL B, DB Z 5% (0).

PR R

FERBE=ATFRER A

— LB A BN R ROTT %, 2T RS T AU A FRALTT %1247 . TMC5240 (4 &3 D) e v BBUE 1R 4t 17—

SRR e FVFE AT N JEIE S B T TR R B S R PO SR XACTUAL, s AR . 1% Zh R IL 1R fk iy
Bt o

1.

BOEBIEThAE (ENCMODE: # & ignoreAB. clr_cont. neg_edge B pos_edge fll latch_x_act) .
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—BENEIFRALE, A EMSEBUE, Bk, SR ShREE VACTUAL Bl & vzero iifs ik in 45 2

W ZE S NSEhR A B4 IAE, RS TER . BRI E O Ko B HURE it [o] B J5 ST o4k . o i
StallGuard A Tl J5 &, % RAMP_STAT iU i 2% StallGuard {5 1E 344 event_stop_sg H14 AL T 1E 5%
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SR G BAEThRE T DAfl& th T e (CM7E DIAGO &b b5 S i), @ik 52 ENC_STATUS H1#) n_event K7D
2. A N IEIEFFRFTE T RS 8. QSR sALZE RSN 21 S5 50T 5C 2 mTREBIBR A7 77 5% (REFL 8¢ REFR) , RFZIZF)TT [ o
3. — B PmE, ZEXLATCH. B4 H 7T E .
4. KMBITRFHME, SRR, IR SEERAE 2 XLATCH. (35 5 R (K VR4 5 B 78 T A [ JB e i A )

ERSHETFR
TMC5240 SCHFFEM S H TR, LSRR 1 AN BA 251K (StallGuard [B1%) [N AT, L% SR #1922 2h v
il

s bR LA B (XACTUAL) 75 IE M2 3h )42 1 VIRTUAL_STOP. R sk 7E 1 230 W1 T VIRTUAL_STOP_L B,
R IETT S iE . 8L 1% B en_virtual_stop_| B¢ en_virtual_stop_r3k 8 iU I TF 5%, AN M (R IT oo BH 1k
) AH N7 [ R I2 3

A, AT CADIH R L DA IR RIS A AL B (X_ENC). Zik$t, ¥ E virtual_stop_enc.
FEAS FH B A5 VL R, Kbl 1k (VIRTUAL_STOP_R. VIRTUAL_STOP_L) M ¥ & N 56 %5 32 frig 3t Hl 1

R R A R IR, LAV LR

Negative Positive
direction direction
Traveler
a1 Limit for virtual Limit for virtual a1
-2 stop left VIRTUAL_STOP_L XACTUAL VIRTUAL_STOP_R stop right 2
- e s | | e | . | |
=7 I I | I [ |
Soft Stop Soft Stop : Soft Stop Soft Stop
g ; Motion Range : /
deceleration range deceleration range deceleration range deceleration range
FH 4R X #F STEP/DIRKIIRZ) 2%

TMC5240 fu ¥ F A A 3 2 A 28 ok Fs il 4 STEP/DIR 3X5h2%, % TRINAMIC TMC2590. TMC262 st TMC2240,

AT KPR . EXMEE T, NEIKshaaE s A, HEaT IESNBIREh 4 5Ll F A, B/ 2% & Bl

[5G I8 17

it % B GCONF #ri& diag0_step #1 diag1_dir 53 F§ DIAGO #1 DIAG1_SW %t LUF T STEP #l DIR %l . 76 pLAs

O, HAh IS # D68 (40 DeStep M H S EHLERTIEHD AT, FONAMTIsh a3 &5 E] TMC5240.

DIAG1_SW _E M 0] B T 1E 7 [l il ik (XACTUAL 3801, i FSEd BT 407 1A i fikrf (XACTUAL 382b)

AlEFRANE STEP 15 5 (PN % I -

1. WL (GCONF.length_step_pulse = 0). STEP #ij i [ & IR V)3 # XS B — ANk . DIR /04287 1 A CLK B
. B RAMTREFEF L) dedge ThfE LAVLHL.

2. HiYs (GCONF.length_step_pulse > 0). STEP #i i b i 4AE AN 1E ik b X6 B2 — AN kb Bk vk K BE i CLK A 391 v i)
length_step_pulse #%ffil. DIR {55 R &R Bt bkph 2 M8 4k, FAE T — B Hbbkih 2 BT R FF S5 STEP Bkyh K /& AH %%
(1) de /N BB ] o

ZIReIE v T AN B AR D B RS S, i il & .

Position Compare Functions [adapt]
[TBD]
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fir & i

JEL S A B EE RIS W

StallGuard2 i £l &

T A R B LI R T %, TMC5240 $2AEF Fh StallGuard Jofk B 7 kil 77 28, a6 T PR R AR 57 i e i =
StallGuard2 7£ SpreadCycle #:1E " T./E, 1M StallGuard4 415t StealthChop #:EiE4T T4k
StallGuard2 R #Eff I & AL . AT FH T SRR I DA R AR T R L RS ) £ 38R i FeAth F i&, %40 CoolStep 13K
G AT . StallGuard2 IS E /1R 8 10 F k. B A i BV ) R AR A . R KL, AR
FEEAT & o X T 28 B R R - P (3 2 1T 90° Skl . X B PTG S5 R i RIIE AT A
¥oR: N7 H StallGuard2 71 CoolStep, M Jcffif SGT W HE ¥ StallGuard2 R &% !

1000
StalGuard2 900
reading
800 Start value depends on motor
_______ and operating conditions
700
600
_______ Moior stalls above
500 this point.
_______ StallGuard value reaches zero and Lofd angle ?XCEEdS
- R 90°and available
400 indicates danger of stall. This point is torcue sinks
set by StallGuard threshold value SGT. ’
300
200
100
: : : : : : : : : —
0 101 20 ; 30 1 40 1 50 60 ; 70 80 1 90 : 100
motor load
(% max. torque)

/& 27 StallGuard2 1557+

% 16. StallGuard2 % 2%

B8 ik #WE &1
SGT A S E A I 1 StallGuard2 BIE /K, FF3 B s S YE R . (R, 0 indifferent
REPIEHE. FREHTRZHBEIEGEE. KERES %K StallGuard2 KR, value
He T B K LA SR % AR T +1... RBUER
+63 1%
-64

www.chiplinkstech.com

Analog Devices | 57

AVILNIAIANOD AAdVNINIT3Ad


http://www.analog.com/

TMC5240 36V 3Amax & R A D HE K B 5 | 28

% 16. StallGuard2 HHXSH (H4)

filt J5FA StallGuard2 48 IR I B A . IR, I B AR A B LA A A S | O R
W (4 A) E—.
1 Rk
fﬁ
REF ik JiE #5
SG_RESULT | i% /2 StallGuard2 ffJ 45 5. AU F U St . BUR SR R s, Mk | 0... 0:
FORBEIEAT . V% SGT W, LT ALACH AT ISR 713 F 8% SG_RESULT % | 1023 | #k
K217 0 ] 100, &1H: &
it
B
U

A% StallGuard2 i SGT
StallGuard2 {f SG_RESULT 5z H i L4 2 41t AN 45 2 S 38R B R M . TRIE, o4 s FETL 2R RN 48 4 41 1
# StallGuard2 BIfE SGT & & F /7 15 A 7E SL b b Fh AT 28 B A3,

A% StallGuard SGT HI¥ItEd &

1. LU AR 7 1 1% 12 AT s 4T AL E % SG_RESULT.

2. XTEUME NS N NI S 3. IS NIE SG_RESULT A3 Z 2 Fif= 1k, MK SGT. Wkt SG_RESULT 7& Bkl %k
SSENEEIE, MHIN SGT. RIFH) SGT #iAE AE. SGT RAMTH, Frblen LA f{EeiE(E.

3. Bl )E H sg_stop FHfR BHLEE KB Rl e fE 1k . AR mpIESH A A BT, BN SGT. iMil4kH sg_stop Bk
75kk RAMP_STAT 27884 17 event_stop_sg (B NG REFE3IHENL. A H SPI_DRIVER £ i

4. *4SG_RESULTTEHNUZIERIAA, BEE a8, 760 ~ 100/ 40, AR E, 3 H SG_RESULT E&E
RN 100 B, A ZHFH F, SGT o] LI X RANE ) fF 2L [0 A i . WX B —ET
Bl (9 T 7 P 1) 80% 2] 120%) DA KM i AL AF (AR AN e i PR B D R AT 58 LA

RVFBE ST SGT Hywl kil 2

SGT ¥ & 155 A AR —ANE T, &AM StallGuard & () AL &6 E PP FE . FEE AR ARAE B, AP0 e

VLA E A EERE, FRANMY R R T E. WMidxF X, SGTAT LAIEHET T I % B AR EIRA .

TR ) TR R AR TP SGTHET I, LIRS A Z IR LA B i i i 45 R

1. Pl <10 RPM FME CEPEERDJLEIJLEEAE ) A1 H bn TAE B A B Y B 38 AT FE ML BN E T Y, SG_RESULT
LA EEA K, BN S A B R s . ik, MU AR S 45 587 A R KR .

2. FFE sfilt . IAEH SGT M 0 FFENF|—/Mi, SG_RESULT H44 EFt. WHRSGTH &, SG_RESULTH k73
KA. HUOR N B Rl , i SG_RESULTIRFF/EQ.BIAE, SCTHEMR ATREAHIMILE, ¥ FEFISG_RESULTLL
BRI IO, e R A I

166 FH IH 5 4D 2 ARG N 1) PR S P ph s P e e, b U s A R R, kD I N LR R R AR R

%

LHPLAARS, SG_RESULT & 5%, 7 H Al Ll 75 SW_MODE 15 /] sg_stop XS #I4 K4 #8174, LU
KHEFE I L. 3B TCOOLTHRS LAVLALD StallGuard #24 [ I 45 B (M I B RI{E, LAMEEH sg_stop.

RGN PR 2 NISG_RESULT . X Ttk REZR AR, WA FH A1 0 (ARG R I o FELURE FL st 2 S
SG_RESULT, [l if ™ 8F, Hfi sk if
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SG_RESULT MR A A, A JUMI7%mr A m L Aema vk, a0 i i s 2 irid

HEEAN T
MHEPENTT, HSRE 24 Eh R B . B oCEgfes, 520 H%ZE AN002 - StallGuard2 1
CoolStep frIZ$i1k

T 8 i) 3% B FR {5 TCOOLTHRS #! THIGH

BT AR SCGT WM LN SCT WE W A THrE iR EVEH . EIiEE 4, "Rk 22 SR 2 J5E, I
H CoolStep FJRg A 2h 45 R .

FEVFZ R, RERS I () HOAE B AN S AL BT AT R, AR E RN T SRR T — MR — N
FA T R SR VTR IR A o SR SdAS I FE B 5 W41 55 2 ANAE R, flan 726 TCOOLTHRS 4 & NGRS, 7E AL RS IA4r
R HT N B . THIGH AT AR E —NEE IR

FESCEEN T TR, A A0 SO RO PSR X SGT EBEAT 53 A M B 1R T

A good operation
s range with -E.mgle
SGET setting
stallGuard2 soo 13
reading at no
foaid 300 16
oa
700 14 o ®
optimum SGT 800 12
setting
500 10
400 a3
200 &
200 4
100 2
o o 50 100 150 | 200 250 300 350 400 : 450 500 550 600 | =
o ! ! T ! :
lower limit for stall back EMF reaches supply Motor RPM
detection voltage [2{}[} = motor}l

B28. HIF—1HIFHEPL FHIRESGT i & #iStallGuard2 52K

HA R HE RGBS AE R /N L
HA s 2 1 LRt StallGuard2 Ml &6 SG_RESULT 172 Ak B & H AL H IR 1 A8 A TR 19 0, A5 ) 2 2E 41K H I
o X TIXLE L, MIAG A AR S P LASRAS i 4 R

PR ALk P R B FROAR B AR SR 1

E il LV B AR s ML RT RE 5 ZEIR AR A, DR A AL Pl P B 2 Bt i P T i 3 n o I w] DA O SG_RESULT £
IR LT I (2 PE P ARREAT AL AL, RO LR B A
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StallGuard2 JI| & K HEFER T ES 1%
EAFEIREE R, WREA SEAE R A A — P e ISR A [E 2 i SGT . StallGuard2 I & 1) K2 0 5 ot 2 [
EZ5R R SR HIE A ZiE RN, StallGuard2 il &% 2= —— R BT g Hih S H R Fifa g —— UK E

StallGuard M &% % = +/-max(1,|SGT]|)

StallGuard2 5 H R ALy

StallGuard2 Ml &=1H SG_RESULT & FidE ALK — A2 BB DT E . X8 LA i 2] 58, R 2 38 2 =k
EFEERNUAN NS, bR A, EZEM CoolStep I, TGN ET RELL EHEAN B SHEERE, HA
WU ARG A S A — AN BE R T — AN BRI AR . 0T X B 8RR, sfilthr i ] 7 D/ ki & it Je Th g . 245
FERE RN, MNIGZ)RRLIEes. BAME T ENEW R L, BIIE T AMS B BRI HET &R . M
XS ) A AR A T P e B, AR I e AR, IR StallGuard 3RS ToAL jsEs Bl A s g5 R .

o AL R IE

N A REAR N, HEAMH] StallGuard 1§ (sfilt=0) HIEHL T TAE. Oy 1 224kl il g, 0o Z0Ufs 4 e 1Y
SGT W E KM E KIEBAE . Bk, 75 ZHE BHLAT DL A R KO0 N I8 oK . [, M9 0k 58 1
SG_RESULT f#, fi#1 0 %] 100 N AZEAME .  REREN ZR D % eEREEE A E, URFSHmE. 1F
SGTix B N0BIZ T O (MR 4 Y 145 5 B (1 — LEM 2 A2 T DA e K ORI A A SG_RESUL T . B INiZ &R 2
D008 LE I ZE S, IXNZEEAME K. MRS LAIER T 50 B SGT {8,  BIER ML TN i ILELEL 0, W] LA E skl
IR LR Mk pUT I fEP R SERP A, BAREEC AT . KD, WL IR RoR R SG_RESULT
(558

{# /] StallGuard EIE &

HLIEEN ) R 2 AT E R T MR8 . T StallGuard 8 —EKIEEZ A fe T/E (1 TCOOLTHRS & &) ,
IR e A DR B S R 1 R e,  DARRBLINIE N BT R EE . & & SGT Ml R AR A7 285, A shilfs 177 M i
B IHEE IS IR (FF SW_MODE thi% & sg_stop) . —HARMF| %, AR 8E1LIEE) % VACTUAL B X
%, MIiMifEIEfHL. DRV_STATUS i iJtrE StallGuard thigmiZ IoRE . 78 ¥ B H 2 502 5 AR 1E A L7 B S8
B, StallGuardnl LAL#i2EH], 24 8l iBNRAMP_STAT H ¥ {fi i EHl. RAMP_STAT "] event_stop_sg r & i
R BR D REK £ TZEROWAIT 2IAJS EoH g shsabl, ARGz sh Z50%a siis k.

StallGuard2 FI#/ErR %I

StallGuard2 JoikrEM & B HLE B T fEiEfr: JEWMRIBEIUEE G T2 B0k, SRARI—5) 74k HE)
PARMG, FMEATEE, FHFHBURTIRESMA GRES . FHEEARK B shAEEFE iETaME. HAihE Rt 5%
SGT WHEL K, MEH SG_RESULT X HHLAE MR N A « AEW S K ELEE, Tk 523 1 15 5% i IR 5 B s LR
B, o FEOM N X DL FE Bk B H YR T N ARE

StallGuard4 7 #E &

StallGuard4 & A5 StealthChop 45 & I E . EIRELEN AW ERNE, TR FRERN . AEAmT DL
CoolStep 1% HiE M HAIAT . StallGuard4 I EABIEAR e 0 3. SR H i B B Vo N 228k, il 14.1 Fios.
ML KN AN, ZE TR TRV B E . XXM T28 B i3 5% 7 i 2 181 90° 13k /A .
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X AL RE R R RIB AT A5
N TR StallGuard4, i H & HBLAEIL A2 AF T 1O RBUE .

StallGuarddreading A
SG_RESULT
500
450
400 AR I BB
LA TAE
SG_RESULT A FIHF M, a5 %it/E
350 ,/ fo. s distallGuard BIfSGTHRS i%
b4 .
300
100% load value
250 depends on motor,
operating current
and velocity
200
Stall detection 150
hreshold SGTHRS™2 \ Motor stalls above this point.
Load angle exceeds 90° and
high 100 available torque sinks.
Stall Output
low 50
>
0 10‘ 20‘ 30‘ 40‘ 50‘ 60‘ 70‘ ao‘ 90‘ 100
motor load
(% max. torque)

/& 29. StallGuard4 ##1Ef#E =

#£ 17. StallG

uard4 FxS¥

e iR wE A
SG4THRS ZAE G AT I 1) StallGuard4 BIE /K. BT LLRME VLB 458 e M 4% 0... Rz S
BRI, (EHiE, RBUEEE. BOSFE StallGuard4 R, IHHH 255 SG4_RESULT AT
S IEIVED = ST E8
W SG4_RESULT
T ObAE, WL
I3
REF iR Ja &
SG4_RESULT | ix/ft StallGuard4 454, ¥l s NI i Bt/ . BRI EcR R | 0...510 | 1RMA: s fidk
Fak, P RE I SR . A RS R T4 (SRR e ) Bl /AR
FIFE MG (i1 VCOOLTHRS) JJ:. 4 ZH4E SG4_IND_x I &t i 5073
HYBR, N LA SIS B (RS AL StallGuard2 ARV F
SG4_IND_3 FOMUNEIZ S A T F#(SG4_IND_0) / EFH(SG4_IND_1)ftid i mi R . BT 0...255 | fi&fH: HmfiEk
SG4_IND_2 W(SG4_IND_2) /- TH(SGA_IND_3)A . 3o 2 7T LI gk P 2/ P i R/
SGAIND 1| (g4 fit_en=1). SG4_IND_ORLf AMUEHIA F 957 471(sg4.fit_en=0)
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Table 17. StallGuard4 related parameters (continued)

sg4_filt_en 0: R IERHEAE, SG4_RESULT ¥itifa N #5 8 #— 1k 0 0: e
1 1 R ERE,

1: i JE#R{E, SG4_IND_0...3 7], SG4_IND {# 7]
SG4 RESULT 4 i /5 UU4~ SG4 IND x JIHEH 735118

sg_angle_offset | tt5 & 5 ] StealthChop #1 SpreadCycle 2 i KAL), 0 0: TLHRFRIE
WA f# T SG4_RESULT #i5E StealthChop H fHIAHALI 5 1 1: fi4L. StealthCho
FETESpreadCycle M\ H 4 il U] 46 21 H 37847 i 4 AE I fMEEAF A7 BB 24 D) 36 1] %u SoreadCycle ‘leﬂ
StealthChop I, HIRE i 5 44 17 3 FE VG 32« Al

StallGuard4 vs. StallGuard2

StallGuard4 %%} 5 StealthChop HJ#fEidi4T 7 i, H —{X StallGuard2 &5 SpreadCycle —#2ffif. el P&
PR AL — AN ERA, AR SR (1 S B v S B RS . 7E StallGuard2 Hh i % 2 58 O] Filr % 2K 25, StallGuard4
5 LA B SR e A SRS ASTI T A 2l B F M SR A% Bl e 4

¥ StallGuard4

StallGuard4 {8 SG4_RESULT 57 B MU & 45 RN Gk, 2 Pl H A0 RO E 10 s N R SR sz o [RIDk, T 4 s BRI

RIMHERAE 261 H % StallGuard4 1l SG4_THRS Y fi 81 77 2 A& AE S fom B FH rhidh 4722 T R .

4 StallGuard SG4_THRS AL 2

1. LUESEMN A M IER BT EEETHENIF RS i SG4_RESULT.

2. NFELRE NS N HLR R . FEHRNLE D 2 BT T SG4_RESULT /M. Kb FfE SG4_THRS 45 1E

(ERAZER—F) .

3. H{EiEd DIAG it ifs StallGuard #iiH {55 (IEWACE, [FH %% TCOOLTHRS LAVLHLIE AT (IEE FIR) F7EHM
N EE Bk b AL SRR NLRE A b, WL R R AR FT S R, BN SG4_THRS.

4. Mz SRR B R IR R AR BT 7R DIAG Zb7r=A: — Nk By, BlARIRERE. KZHIER T, SG4_THRS 1]
DA X6 HEANIZ 3 38 B0 B YE R AT R . B R B — s YE R P (B BT 3 FE 1 80% | 120%)  BA K Bl ity AL 2%
AR AN R & AR D R AT 58 AR,

24SG4_RESULT/TF7SG4_THRS//, StallGuard &M XDIAG %7 — 1Nk, "E1XFE StealthChop #:XN T E M, FHY

TCOOLTHRS = TSTEP > TPWMTHRS I & FH .

WIRTFTRE, HMRIE ] 3 RO 4 1k LR REX AN k. 15 B TCOOLTHRS LAVLAC StallGuard #i it R 1725 SR IF R Ik 8
ERR{E .

SG4_RESULT Jl& R A E 75, HLFZ54 i LUSEE R, 0 F IR s

StallGuard4 3 id &

StallGuard4 il & SG4_RESULTREH LI — AN 52 BRI . X2 L A AT T, RO RS 2 ks £ R
PN SE B0 IR

StallGuard4 $2 {t i F il =12

1.) sg4 filt_en=0: By E, EHNEDEEH, SENEDER PSR A G2 SR i B, RN
SG4_RESULT 4% £k Pl ik (B BAL S 56 4 0. Rk, B s A 1 B B A 400 1) Al

2.) sg4 filt_en=1: fEXFRIR T, £ AP BIHIE S SG4_IND_0 724 %0¢ (2B A) T 0 i )2, SG4_IND_1
TERGZIH LA O PR, SG4_IND_2 7EIEZ 0 (261 B) 17 % 0 i JEHT; SG4_IND_3 7 iF %0 FFH 0 L JEHT.
SG4_RESULT [szbnfE & Bty T Ul & (- F34ME, B TH—IR. IXFE, Ak s R m 1 25%
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AR AR & SR KBS 4, BAEASKEHA 1 H L B {E ] CoolStep. 7ERtIEMEAT, MR CRALRERLES (1
TR RE BRARG -

R IP ST

N T LA LR, A2 45 E 1) SG4_THRS ¥ B AR 3 I FKLIZE 5 B0k P2 v FE DR A A8 SR BRI ek, HLML
R EA —E R, —BE 1R, AARENS. B, 20058 AL AT DIAEA S B 5 5L 3R 30 5 R 78
RIS, FEIXANECT M SGA_RESULT . SR BB N %2 AR 3R 1R IR A I — 2 aefit, UIRVFSEUWE .. SRRVl
BATEEXT SG4_RESULT (ARl th S B, 1T AN 5 [ 5 BRI HEAT PO o 20K HEBR A L R i 268 X (L AR 20

StallGuard4 #{E i R 41
StallGuard4 7EA% & I HEAUEE FIE 5247 ERIREVEE GFFF2 Brskil, AR ) &7 4K H
B, HNEARE, FABGRTREZMF GRES) . HAENBs FENEE SG4_RESULT X HUAL 7 2K 1) B A
. ERSEAEE, HAE A e B EZ R IRE B AL T, o SRR A . 13 5 5 1 LR AR A R
WL HL Bl A I H R

CoolStep #1E

CoolStep #&—FhdE T LALIR F1 21020 2 L B 20 RE s A, B RE . AR SEhrrik #5430, CoolStep 2 H 3l
7 StealthChop H#i f] StallGuard4 fi#ill & 45 %, Bi#E SpreadCycle Wi StallGuard2. (B4, 4t Hh—AuiA
AT IR . — RO RN S T T R A

% B CoolStep

CoolStep tHZ AN H ¥, HA A SEOT T HMH TAE 5B 2 0 E 2.

% 18. CoolStep XS ¥

Parameter | Description Range | Comment

SEMIN WE THRBMEM 4 67 L7584 inH SG_RESULT (K T-ttH{E, CoolStep &1 0 disable CoolStep

IO BB B iR . 4 7 SEMIN B4 32 PAZE 75 10 7 SG_RESULT 1{H a1 1...15 | threshold is SEMIN*32
TR . (WSBEMLFREET smartEnergy, ‘& CoolStep [ H-#1&ZFR. )

SEMAX P R B 4 7 /588 Wk SG_RESULT KIME & T o T e, 0...15 | threshold is
CoolStep 2 WAL B 7. R EIME A (SEMIN + SEMAX + 1)*32, (SEMIN+SEMAX+1)*32

TEER T CoolStep FIHRAE X 42 :
o MK SG_RESULT il &1H.
o ERINHEINR LI HIAR 3K
o LRI N LR P 1) LI

LI ne, SG_RESULT f&F SEMIN, CoolStep N it. XM/, SG_RESULT LF+%| (SEMIN +
SEMAX + 1) * 32 Uik, HLFIN.
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A
o motor current  =—
§ = mechanical load
=3
oL ourénf redictort red —current setting /_RUN (upper limit)
SEMAX+SEMIN+1 —
1\
SEMIN —
AL ’ — Y2or 4 [_RUN (lower limit)
motor current increment area
0=maximum load -
stall pogsible t
load é E %’ § B
ange |2 ® load angle optimized = E| load angle optimized
optimized §§ g e
B =3
/& 30. CoolStep 1 H HlH Jiad v 11
& 19. CoolStep MBS HEMREER
Parameter Description Range | Comment
SEUP WE R RS . AR T R R R & StallGuard2 {8, i | 0...3 | step width is
38 1,2,4,8
SEDN ¥4 StallGuard2 BHU AT ¥ B Oy AL B IR RN T 75 1 _E R B 0..3 | i StallGuard2 W& K
.
32,8,2,1
SEIMIN I IRUN HI 1 B R B CoolStep #:fE K HIHLHUA T IR 0 0: 1/2 of IRUN
1 1: 1/4 of IRUN
TCOOLTHRS | JFJ& CoolStep DhREHIBACHE L HE. KT HLI#E CoolStep 2. & | 1... WK R E S TSTEP #
[ StallGuard2 $72 Az & 45 5 it G R 2020-1 | 47 BE e R B ST BOIR

CoolStep i# &
FEn: I E NS VMAX MR, BT DL EE /e I doR s s b B 2

AVILNIAIANOD AAdVNINIT3Ad

FH CoolStep.
THIGH CoolStep FI_FBREF R . A8 I#E CoolStep K4z . &M 1...
StallGuard2 $2fitf e 45 R AE B u E . 21201 | EHI AR TRE, Flan)
L
REF Hiik JE | &vE

CS_ACTUAL | MARZS{EIR AL CoolStep f i fSbR IR ELE] . iZ{E EJFEI IRUN | 0...31 | 1/32, 2/32, ... 32/32
R F2 th SEIMIN 4572 1 IRUN #45

% CoolStep

1454 SpreadCycle 1% CoolStep 2 i, & 45H% StallGuard2 R{H/KF SGT, X4 fisk il &l SG_RESULT i)
6 [l . CoolStep ffi HH SG_RESULT 7t +90° ) #x £ £ 4 M M 12 /7 B Hl. CoolStep 5 StealthChop 45 & i H
SG4_RESULT. fEXF#ET, it SEMIN AT .
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R R AE SEUP thisE, MR SEDN e, e LR, FOVENThA RS, X
S AT R T AN AU R, XS S YA A0 VLR P PR I I b DS 2, RO T R — AN B E A, AT
R RIS . A SR SRS, HINLATRE R . ML R, Xt b BB 1R 92 0 e S VA B AR D
L2 5™ 21 XU o

CoolStep 7£ HLt ¥ B 251 IRUN F seimin 74z il (1) PRl 2 [A]32 17

M SN e ]

9T R LA B I A EATL G, T KR r A D SEUP. IR ML B A S, AT DU PRI R HL A
KR ARG . AR T e sfilt 325 AP & D000 5 3 3 R 5k P 2 PR AR DO i

L BRH LA B 9 & 2K CoolStep T S 1 AR ¢ H AR AR g B2 s, IR 48 b e B RS BRME . 1 TInask AN jakogtis
WNAZARR, EAVR 7 W LRI, T T eI RS [, AT AT

fREMAFHLERAE

1T CoolStep JoiZfE L AR IR A HEE T I E AL, IR B 3R 0 T BRI R . e % s BN
— NP E I BRME . KT b, 85 IRUN B¢ IHOLD #EATIIEH B B B A 2. VHIGH W E R T —A FR
BI{E. fF7y StallGuard2 H#SFERIZR, XA BI{EHATT LA E.

W

DIAG #rh 2t — Mr B LEAES, LRV HflR /N Z 8, fl—A R E S, DUlR 2158 sh AL ) i e 41k, w]
PUERTFR (IREEPFERD MihES RO, sim P it iG-S .. MRTFRAHE, ar oG 2 AN IK8) 8 4 s
SHHATBIEH . TFE—A 4.7kQ E 100kQ 6l A I 4MEE LR HBH . DIAGO 7E &AL 4 N A K, {22, 7ELbAd
B, ANREEE WA DIAGO K A H453, A event_pos_reached tr:&fE AL AR VG SIRES, BEIAER
L&A 5 R R . N T e tifie S 0054 1F, @i SPI AR A7 A B i AR AT 2 A2 A ARG Fr 2 L H .
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-4 Power-on reset

diag0_pushpull
DIAGO !

[] <4 Toggle upon each step
L event pos_reached
diag0_step -4 event stop_sg
[——= event stop_r
. -4 event stop_[
Interrupt-signal LS
-4 deviation_wamn
N_event
diagl_pushpull Directi
———& Direction
DIAG1

e 1 ]
J diagl_dir Position compare

XACTUAL = X COMPARE

DcStep

DcStep /e A #E LA —F B S fiat. R EODE s bLAERE NI 8k, B 8 R VFIKEh S42 IR R A2 8 1048 & DU H Ao
JEigdy. A—mild B, Eamdg R el S ALY DUIRE) k. XA, BRI A SRR, JEHTEUR
Al AR IR A E AR AR W] AR ST S (AR, 0 B RAR B R AR A A, T DAMEN U AR (. — B
Pl edist, RIDIREE S

DcStep & B

TEEIN S, BEX IR T 5N RS TS s KA . T RIA 50% MM L4 RE, DAMEA AT T f
WIE(E . BT IRV G2 S BN HIAE L. DcStep Ui i R ALAH A LI HIA . 3 F EAURT R B KA i =T LA
TR = R B A, A BB LR R GRS . {4 DcStep, ARFRRH AT LAY B S, (2R
FH X S5k PR F) 22 Ao B PR AR G LT DLAR LM s AR ) o BbAh, 50K P 33 B AT DA vy 1) Siz o AT 2k 1 ) H L
.
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A

microstep E dcStep operation - no step loss can occur
operation | additional flywh eel mass torque reserve

torgue

MM.-U(

M P T
NOM2 'T‘ ST |
| deStep extended e application area |
Mucms } e e
< : ; =4l
o | Classic operation area |
2_ | with safety margin T=
= B~
0 | ='<= "
velocity [RPM]
Mycor: Nominal torque required by application
Mysa: Motor pull-out torque at v=0
Safety margin: Classical application operation area is limited by a certain

percentage of motor pullout torque

K 31. DcStep 7 & M/ 2/ FHEE X1

HFEATT
LI FA ], IES 5 24 3 I HOE I B 75 -
B RIFAMALESLFE, 152 A% 7] ANOO3 - DcStep

DcStep 532345128 I AR

DcStep R R EJIANWE. & HEK B3I A R R AR, e nT LR E R EZsh /i, BMERNA T B
FREEAREIT 3. DcStep EHD R T AR A 2L 8% H AR B VACTUAL E1T AL, BB Lt 2k, )DL A
BTN, BHEERER/NEITEEVDCMIN. VDCMIN % E Ny DcStep AW A SE 46 M lALIZ AT M B ARBAT E)E .
BrAE B HLEI 2 2T VDCMIN g%, S0 LKA S0 . R T1ZE, — BRIk, myLgEE 30,
AR S oA (%8 sg_stop) . LA 1 StallGuard2 43t .
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v A k— dcStep active

| |
VIMAX ] i-\
| @P‘* | overload j
Lo | N\
J N
"|u|'1 ..... | ...........................................................................................

| |
| |
|/ < |

Vg ¥ T1 0 S M S I —
J |

o) A | =
t

Mominal ramp profile Ramp profile with torque overload and same target position

K 32. XL FAG IR E SE 2

DcStep ZLR IE 540 HI #1787 1% 7 MSCNT JE /% 768 £/ 255 P4 71, ## 256 £ 767 /4 %51, REWIEM 0 F] 511 44
AUNIE, M 512 £ 1023 iRt . AHFE 1 2T DeStep #fE. Fik, FUEABRIANEIE. A RMERABRINRKIILS
o, B2 IELBEERERET.

DcStep T i S i il

S DeStep BRMETEIS #m (F LIRS, (2 TIERE e A ERIERE L T A B R . — Bk P, B0 B s 3|
T USRI B NE S, fEXFE T, BEVEREARE 2 e, BATRES s ED . AT 2Rt
WG EBPLERES, TRURH gL (RERE sg_stop) o FEXFMEM T, —HHEMMEL, VACTUAL sk ® N
F. L RAMP_STAT IREMREZ R, B—HRFFIRE. & event_stop_sg Wox T E31F L%, 7E DcStep
B AE WML T DEH] StallGuard2 gk . fH 1 ya bk BRGI7E 0 $] 255, fEXELeif il N2 Lk 511. AT /EH
StallGuard, &7 2% TCOOLTHRS # & A5 5T VDCMIN 3 & VMAX (133 A X R o

HRA S LA R S, XA A SR A I T e 2 T SRR T R s A

S8 i el | &
vhighfs T A DcStep #1E 1 B CHOPCONF H )X Sbaf i 2 fic Bhr & . — B 0/1 &N 1 FT DcStep
& VDCMIN, Hrigk#tmh e Ul s) 84,
vhighchm
TOFF DcStep il 52241 T- CHOPCONF H# hn i < Wind 1) {E . Mz ik g >2. 2...15 | %&E 8..15 5% &
8 HT DcStep #:1E
WA ATATIX 5
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VDCMIN | 3R A3 N BRI ZE @I DoStep #RAE K& T IRBIE. T ULRE, BAHLLIEHER) ... 0: %:H] DcStep
HHRIc1T. 1€ DeStep #fErf, HHLLLR /N VDCMIN 817, BB se4pibise. 5 | 2"22 | ¥ &) DcStep
DC_TIME & & —#eifi%. R B3 FE T PR,

4% StealthChop x4 DcStep.

DC_TIME | tti% & ¥ DcStep fk IS H Ik GefE . A% B BRI e | O... BEEIT IR
BATHEATHRAY o R PR AE 90 VAt v 0 AT R Ao PO BB, RC AR R R VRIZ 4T 31 e 1023 | tBLANK (i TBL &
VDCMIN ¥ & H R 3 X0, B EE +n
n 7E 1 %] 100 )38
KB ARRR TR RO B 8, IEEM TAE S R BB (o e A i Bl P ot U f
HUE . e ML AR e R LR . R L) . Ml
DC_SG | i E#iiil DeStep Bl RN . 20 R L. 0 YENE T

255 DC_TIME / 16
IR AR A— AR, UK B — AN 1. 5 Fsg_stophr, 7EJE
BH Rl XA, — BB ST 1B 1T.

£ DcStep #AEHME L FREHLEE

A0SR AL H T AU IR T H AR, DcStep REWSFEIRHNUESE . VACTUAL SEnfIf R % H b . EA%
DcStep M. A AR HE AL B i %id XACTUAL Jll & DcStep &

PRI, AR PR IS TR 22 500 A7 BB T A a2 AT 7 I PR A -

; ; 24
_ XACTUAL(time2) - XACTUAL (time1) . 2
VACTUALpcsTEP = time2 - time1 . foLK

Bl7:

£ 16.0 MHz I §H 455, 0.954 F (1Il & (A FF K Bl ™ R {H,  9.54 AP AOMIE A4 4k 1/100 [ Fr DcStep i
i

DN 7R AT RERE B M AR (] (]RSO IC FFAAEAE I XACTUAL ff&%amT, #RXSvhif 282t T8k .  F T SPI &4 NCS

1 L THE SR T R AE I R 25,

EEZBEERR

TMC5240 f& Bt TAF Rl IR A AT g AR A R . BOAEIL T, 2R N IE5Z0, X2 K2 HUD HE LI R4
e K REH AN HAUREE 0BT AT LR A SO oy, JCH AR R SA LI o AP 4 Ao -

b — (il R RA LS 2RO it

LR I X e B LK
JIE — WD WSR2, S e
AL 3 - S 8 B IE 5% AR SR % oK B ALK el T r LA S B 3 2 22 51 AEE P e 5

bR

N T BORBR B e 7 1 A A AT g R (M R i, Al T DU 2 — M. ARG R WU A 0° 21 90° IIRE .
EXFRHIGE 2] 360°. LR 10D T B asMSCNTHULE 5E 29 R IGR . iZR DG ETT Ft, DKM AL,
PRl A 75 % 256 fir (ofs00 | ofs255) AP 7r 2 — . XLy 3] 8 4> 32 ey fras. M7ERMK DT BE— RPN,
A ofs ArfEil iR Wx 8 Wxe+1 B3 . 24 Wx 0 I, R SEPrfob L B # 1 AR T ES]) R — e in—".
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T BB AT e T 1, BRI AT BLAE A DY 23 22— A 2208 DU AN 5% R ] 4R BORE SR AU Wx e oh -1, 04 1 8 2.
XHE, RS A T B AT BASERL . PYAMBURE B A B A A A X B X3 Ffi . U B 0 BB A E 0 B X1-1, LA
FHT WO 4%, 55 1 BoA X1 B X2-1, FCEUf WA 3], DA HE.

B BCBIN, D AE R OR 2 DU S 2y RO AN I B RRE R . RO ER S R B -248 F) 248 K TEH
W, DASR b A, (RIS DR T S BT IR A B s 1] DL I #2

y A
L 5 |3|5] s
N Xl =
& R A =3
248
Ve 4
START_SIN9O
( >
0 X1X2X3 255 256 12 768 0
MSCNT
™~ START_SIN
LUT stores )
entries 0 to 255
-248

K& 33. LUT 4ifatl

MOP B P AAER AT, BT RO B LR B 1 SEBR A, AR B A 74 CUR_A f1 CUR_B. A
M, WERLFEELAFYGL, THEESMB R BN, Bk, J% MSCNT #id %, maviisit CUR_A A
CUR_B.

HHIE 5 FHLICR

PN B A7 A 4 ) SR A T AR 4R 1H

o MTFAMEIBEA—ER 0 (MHE 182 , Fibal I EmAERRIE S 72 START_SIN #,

o [EH, FEWE BB MBI/ START_SINQO FH. %2717 B3 A7A% 9 A FEAL 90° AHRZ &5 IR %
%B. NTENHBEIEZ, HBETLM 90° (256 Hb) By 45° B 135° Z MIWMEEE, Fik&TE -127 B +127
JEE R —MEeP mts (/74 OFFSET_SIN90) . HHIAZWFEGE IAE, mL OS] 10 2. fiH
StallGuard4 #.4~E SG4_IND &8 m#z &, " UIRBIMTRNRIERER, BEIWANLE S HRRIEER.
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256 ——

28 —
4 Defaultwéive

START_SIN90
for shifted wave

Wavg/shifted via OFFSET_SIN90

\j

0 255 486 512 768 1023

MSCNT
START_SIN

OFFSET_SIN90 —> ¢
(here: negativeoffset)

-248

/& 34. i OFFSET_SIN9O FEz)R %0

BOARRE —MRIFRBE . XD RABOACE RRIR R B

MSLUT[0]= %10101010101010101011010101010100 =0xAAAAB554
MSLUT[1]= %01001010100101010101010010101010 = 0x4A9554AA
MSLUT[2]= %00100100010010010010100100101001 = 0x24492929
MSLUT[3]= %00010000000100000100001000100010 = 0x10104222
MSLUT[4]= %11111011111111111111111111111111 = OXFBFFFFFF
MSLUT[5]= %10110101101110110111011101111101 = 0xB5BB777D
MSLUT[6]= %01001001001010010101010101010110 =0x49295556

MSLUT[7]= %00000000010000000100001000100010 = 0x00404222

MSLUTSEL= OxFFFF8056:
X1=128, X2=255, X3=255
W3=%01, W2=%01, W1=%01, W0=%10

MSLUTSTART= 0x00F70000:

START_SIN_0= 0, START_SIN90= 247

AT AL B, 1 StealthChop 1 DL 45 1 Ji iz 47 A HLJF BL B sg4_filt_en = 1. I #AR ALl £ LALULBC A #H
(SG4_IND_0+SG4_IND_1) % B # (SG4_IND_2+SG4_IND_3) ] StallGuard 4 #5%.

WE A KM > B A, W% OFFSET_SINQO, 5. 58 EHFHRIRIFHITK. 558 START_SIN9O i IE
MrME. T -10 ) +9 [\fmFe, 1 START_SIN90=247; ik -17 5 +17 {81 f] START_SIN90=246. START_SIN
2N 0.

ABN @& EEO

TMC5240 fic# FF ABN 4if a3 I8 B gmidde i 0. M@ TFWEIELFES CEFmEA N AR B) MIR5ES
BEEMAANNRRE, ZRRE, I RREI) SHME.
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NS

N {55 0] H T iE B AL B i B sl & fh 3. Bpae s N B il ok Zmiig se o BiE ek BBUE, HPRis N @EE
, wEARE clr_cont. B, TLMYUKT T —ANmidas N S FAME R, HEE — NESFHMF Gr& cr_once)
2 JG B sh A i 807 B 1 R BiF . X TR R BN, FONmIDSEE —BmeaH — kX /Ms 5.

— LA 28 A T AR E ) A A B B MR B RISIE N /55 . XA L@ ENCMODE 254785t i pol_A F1 pol_B #5&3k
el B0, 24 pol_A Fl pol_B #B B, {NAE A Al B IEIE K m iR eI A 3523550 N Fi4E

NTAER T —ANEEI N S5 R gmiL 247 5 ENC_POS, ¥ ® clr_enc_x =1 # clr_once = 1 & cIr_cont=1.

A; : : : : : : : N
Position 4321 0123 4567
S I T I S A I O

/] 35. 118 5157549 ABN 155 A

45 2% EENC_CONST
FERE B AL 2% 0 IE AT 55 AB IR M AR I, 4wt 2% %0 ENC_CONST #75 In E1) i #1 K 28 5 4 5 2% 1+ B o o
2. i a B ENC_CONST RE —NA 175 1 E 8L (16.16),  LAZHE LRI g ih 25 2 [A) (138 B TG T o 6 - 22k )
T, K 16 AiRoR 0 3] 9999 2 (AT, X FHC &3 i gm bt 2% 10 E L, [ 307 R on vl LR 38 B AT 240
tho RO, FTLURZS 5% EENUALE 525 B . B ENC_CONST HIFFS S0 SUks 1807 1) LAUT IE B LA 25 A 25 05 1)
HI7
o JmiLge 7% 1.0 ENC_CONST = 0x0001.0x0000 = FACTOR.FRACTION
o Zifi#t A% -1.0: ENC_CONST = OxFFFF.0x0000. iX/& 0x00010000 ) il #Mi%. "E%F (2M6-
(FACTOR+1)).(2"6-FRACTION)
o HEHIMAIRIL T 25.6: 00025.6000 = 0x0019.0x1770 = FACTOR.DECIMALS (DECIMALS=/NIIHT 4 £i7)
o kIR g ig A 7240 -25.6: (2716-(25+1)).(10000-6000) = (2716 — 26).(4000) = OXFFE6.0x0OFAOQ.
o EH TSR AT E: (28M6-(FACTOR+1)).(10000-DECIMALS)

DT X_ENC

YRiD 2R T3S X_ENC fRA7 4 a1 gD 20 B AMIHZE . R TAHES A B F N A EAR S & T AR w0 25
R BE RS ARG S . EL2HESE 6.4 Wi asmss.

%775 ENC_STATUS

1775 ENC_STATUS {RFH X N liEF5 LRI FEREHIPRE. 73 ENC_LATCH 7% N {5554 L 1sLhs
YRR AL E .
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KEmGSIFEN

I 1. KA ENC_LATCH 2 BA . ©M 0 G, FFAESE O RIEsl A R kB N S0F g idas it 8. 3%
Beliekl, R BRI IE, F RS KRR .

I 2. ASE W R ARG I EAEA R P i 2 R U .

THAELR ENC_STATUS SHFin S T 180 mdiifeifl, BONEIHAT I ECE AL 4% N SRS OL T, 12 S (R
Wenkr, HHEER.

¥ B Ym S 2% DAL AT AL 3
LS H I miD e npl i E: USC=256 usteps, 200 fullstep motor
Factor = FSC*USC / encoder resolution

# 20. B 256 351 200 £ BRI RIS BRG] B

GmADa PR P % B gD 2 R 3 #TE
200 256
360 142.2222 AT g FE AU !
= 9320675.5555 / 216
= 1422222.2222 / 10000
500 102.4 5t R e A UL
=6710886.4 / 216
= 1024000 / 10000
1000 51.2 5T ECE e AU
1024 50
4000 12.8 5T HECE e A LR
4096 125
16384 3.125
#I 7

YA i B A AL AR S R R Ay 51.2. AL, wE
ENC_CONST =51*2"+ 0.2 * 10000
B, ZRNEIERE S

BaELE

KB AP T — MK PR 5 I DRV_ENN L2z 2 5C AT A Th 2% MOSFET .. X Vil bl B thi%sh. ok, Joitf
B ARG MR ST IE, BRI SE A, JELEN T e R B KN 9 B T B A LA R R B
I ABCRAS . X W] LLE K 51 ENCA $fe b b2l Thae sk sl %% GCONF 45 stop_enable DU Ik
I, B ENCA b JF H R Z e RFrm i, L& RS (IR N AIRES, Wil id IHOLD. IHOLD_DELAY Al
StealthChop 5 1L AL & .

AR S AL IR BRAR

A AEEAR KR B SLEEPN 3] iz .

SLEEPN _ERpELm i) >30ps (KKt & FECG A B AL (FEi2 Wi p T 1) .
<30us MIRRAE K BEIERR AN 2 xH AR A R

40k SLEEPN R/ GND, W IC #E NMRINAEAFHURE (BRI o i i B s IR R G M
FEXPIMIEHL S, AL A B2 17 S (e A E B AT B T W B O LB, JF H I MR M.
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£ LB T MRS A R AL R IR, 7 R B A A7 4%

FEEHACE IC W AFas i, WA DRV_ENN ZEH Dt tl o 16207 L i (A H - B9 R HTL S A5 1 fE
ARES RIS T L HERAVEE S 4% 8] VS B VCC_IO G — ANk s D .

RIS IS W
TMC5240 Biah 842 — B ES Wi IR IR, 14t GND SLEGARY" R AL . FF B SUBA P ORI SC VIR L2k
P B TR T ARTRAR(E ., 752 0L DRV_STATUS #1784,

B TIRZSFREAL, TMC5240 i o ¥ B AN B Fr I DL M S i e LA S I B

AT R ARG A AR B AR, TMC5240 A8 — /i Ik ELE 28 Al — M R it OV, BASE il 438 5 LB 11 FEL IR
L FE

JUR/ RS

RARY (OCP) AR ¥ & 53 VR EL CREYA B AEEH) fldHt (OUT1A. OUT2A. OUT1B. OUT2B) 2 [alff)4H
o

OCP BMEEUA T Frik i 22 B IRVE B AE S EC 3R T WA N 1K B E -

{#Ff DRV_CONF 2472841/t CURRENT_RANGE Sk 5 E AR Tu .

U SRS H FIAR S T OCP B F s 18] K T 2o et 18], DA 2 OCPEEA .

LA F] OCP FEAFI, NISZEPIE ] H .

AR B bR E (DRV_STATUS %7748 s2ga. s2gb. s2vsa. s2vsb) Zfll, 4RI <2k 3 Wk, Jf s
FrE AR

G AT AL TERBPIRE IF R VF S B AR -

BLEH A TN, D AUEHMDRV_ENNS| .
B — AR R AECHOPCONF H < A TOFF=0f1 T %, 4RJ5 B H B FHHTOFF>011Th .

PRI RSl

TMC5240 B A3 #7451 TR .

WS F R 165°C CILAYED , &5 R ke R AT iR E (DRV_STATUS it ot) , FHIKSISBAT =5,
HPNERKSE ca. 145°C (MLAUE) . 2 )5, WP REH A .

B4k, TMC5240 273 T ADC () 7] it B #A T % 2% 5 . X 7T LAfE Fl 2% OVERTEMPPREWARNING_VTH 7£ % 17 #%
OTW_OV_VTH H T RC & . ADC Blbes B - R20R 5, MR Ehay R mT g s+ 38 s iR . X &8 T #8 € TMC5240
AT PAE AN BGEWIRAS, IF HLEME R B oG, WA REA Sk i, $E RSl LIk s 42, IF HAERET SN i N
ESHLE T AR A . 20 X GND AL ES AR 1T, 8 e 1 IK shmosfetis #4 1 SCE 5 . TEVFZ N 1, R UK $5 R
SEEIBATIE DL, VRT3l A P T al PG L R A T R it . IO R R N 2 i, ROE R BB kiR TR
WK

BENE
TMC5240 A5 A F8 Fr 5L Al e LI B B Th B .

XL WD REA B T M3 F s PCB I DU BLIEL RERBIN TR AR 4K, DA i R G A fi 1 SO SR A J2 AEAT Tt ok
Y.
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O AR E

B 1 AT AL AR B S, R AR AT LUE A ADC_TEMP #5475 1] ADC_TEMP ZHCK 1 5E -
AT UASE T BATR 24 3 5 DA BB DA A7 ) 5 24 B

ADC_TEMP =7.7 * TEMP + 2038

TEMP[° C] = ADC TEMP7—72038

P LI 5 W

PWM_SCALE %172 i7r StealthChop 1 1EHSZhr F25 . Xt T4A e RN, o525 LR T s b AR F B
A S A, Rtk PWM_SCALE A] F Tl 5 S B LR B - Wa % B LI 2 B

I TR (AR o 3k A 0 A U 7 B 1 SRS R S IR T . @R ESL R, BALREA

SrRiE AL

T E R oV

S RE LN 27 AR B R A R, RO S L R RO R SR AL R

% HU T IR 2 A 2 1 3 r R AL

X T M ) NEMA7 BRI, BLREA 29 R BTR A/ B, SRBHRER AT REROR, Rk ) A 2 A LI
THFEA L LUK FL PR OR R 8 L RV TR A

N T AR IR A FERE () FL K, TMC5240 BA i A I AN (R4 HL .

OV #irth VPR — AN A ThR B (HIZNHEFD 1) NPN 3 MOSFET, L2 RIFRERH 6k BRI+ .
i AR B LUK L) 3-4 kHz I Bk CHBGR T i), DURE B U5 DR REAE BR B VG FE Y

L YR EL R B Y ADC 4l %

A] LU Fi 2% OVERVOLTAGE_VTH fE %7 47%% OTW_OV_VTH it & 45 5 S ) I8 B L R

AT LU 75 /748 ADC_VSUPPLY_AIN £y 2% ADC_VSUPPLY 2 AL il FE I 1 SE2B% ADC {H .

OV #irth 51 BB 7R ik T W 4% 28 1 S PRIR 765

H# ADC_VSUPPLY #Z15 KT 54T OVERVOLTAGE_VTH, OV %5l ist &2 N =&/Z .

OV it 5 ARSI M. TNEIER T — ARl il 2h ik 245 i .
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+5V +VM

4k7 Roump

oV
I:_I | Logic level
| - | MOSFET

K 36. #5155 EE R ]

ot Hb JE 2% OR 4P

TMC5240 Ty 2 2 il A/ &7t =l MOSFET [ sk 1k R AL s B i . X — AR S, Iﬁk%&%u&% LA
L H S A B e SRR I, 9 2 Ak B E R B R G T s A I o R A I T 7 1k R AR Ak, i dn @ ESD i
B, 7ESRMHNLZ BTEIR 3 K.

— B A AT I B R RS UL, AR SRS Rt 2 95, JF H s2ga Bl s2gb FraE i, v T EFT R SEAL, )T a0
I AR AN R S AR Eh 88 0E AT T MR, SRS ORI A REOR ST R GERN Th R GG USSP A P BE RO AEL B <A1
PUMRL IR SR AL AFER, IF H TR KR A INBALAF 2% o AL, I HEASTRE b i o

TFERZ W

LA P T AR G I LB B, 9 I R 2 [ A NN . TMC5240 3l 1 K 252 75 77 LU 2P 5 (1 B L ZR 8] vl
TURALMIT B8 O BAG I IZXHE, RIBSEAF L L B B R B A 2% At AT RE S Bl R BT B AR A5, Rl AT
RN T RE 2 BIREMT . AEHBLEF RN, BRI IR R, PONERIB R4 T REA A T HL .

N T A N P W I 2R JE 4, 15 7E SpreadCyle HizAT, F AU IR B AR AR L ATLIEE J5E A1 £ B AN 7 1) _E DL 52 b
DRI/ IE B BT IF kbR . (B0, ola F1 olb dREMNEIREUEE, A5 RIKEFE T TR

R B8 & fRIP
TMC5240 EA %% VM. VCC_IO Fl Hifaf 42 i R R 852 f19 (UVLO).

VM L] UVLO % AHEMRT 4.15V (RORAED Ik .

VCC_IO L1 UVLO ZAFTEMET 1.95V (KA I filik o
B 22 (1) UVLO 251t fl R 70 EBAT 22 H IR SR OGN AlOR: , il B 4R I A ME

A LANEFFSE GSTAT izl —4 VM UVLO %41 At5E& vm_uvio. ZIrEEEFRIRE. LHATHEEN 1 15
e

£ VCC_IO UVLO #i[i], Joikty IC 4Tl 5. DIAGO I RHK B~ A 2% GRIRITERD ©

ESD B
2 RN 5| L EE N ER ESD /4.

MRS (VM 5D BRI S 1R 5585 A SR, TMC5240 HHUR A5 t 51 IE B h 32 21 ik 8KV
HBM R4
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TMC5240

T, X LSRR AT BRI R
i Bh IR 2% 5 PR

A5 P A BB
R EAE R ARSI B IR A, ELEKE CLK A 51 i

5 RS R B

AR b ET N, B UE A 12 MHz & 20 MHz B4R D3k
BN T B P NI () (3 RS RIAT

A ph AN 50% I, fE Al 20 MHz.
Elra =R T Ein
WA CLK 5 3R ANt o, k23 J5 P AR I Bl g N

36V 3Amax & e i bt

EFEE] 1C T GND.

R ETERE -

IX B )

I BRI G A PR AN, 200 2 51

TR ORI B JR AR BT K CMOS i th 3248 B~ R BE U (R

A A7 4% IOIN F AL ext_clk AT LAS 54 Al LEAE A A RN IR B (1 = SRR 8D o
J3—HMERI P BB B R P, N BRI Bl BRI, LAR IR IREN AR U

ERF RPN F A RE R
ARG T T A AR 0 — A

- H R wAF s L WA RIS S, 12 WA AR 7)o

-BRAERE U, BWTE FASE LB EAA 0.
- % 0x80 s hnF|Hudlk Addr LLHATE 7 ) !

R 21. FHESPHEE (8

>

AIAT 4% }‘Eéi;

T i B AT A XA
o ERNLE

o AfIRERE
o ORE

o F/OESHE

G AT AR T R A7 A
HFERPAR

PR

[ERDA

i

H bR E {

R R A AR B Eh Pt & A7

RPN S TT RIS

ZHIF S StallGuard2 FEAFFLE

ZAAE AR I T A A
IRz B

LA SR IR BN G4 1) A7 A7 AR 2H

¥ & CoolStep 11F i 4

BEE AR B U A
BLH DcStep #AEHIBIE

HEBAA A

A IR T B R P A U A A 2%

CTIER e e o

G A AT A7 a SRR AL IE ) ABN 2T SRR 1F T il BT A 27 A7 4%

ADC 17

ZATAE A AR A A AR ORI AN Y & ADC

www.chiplinkstech.com

Analog Devices | 77

AVILNIAIANOD AAdVNINIT3Ad


http://www.analog.com/

TMC5240 36V 3Amax & R A oD Bt B 5 ] 2%

R 2. FHEBPHBR (FFE2)

ZHEGFRERBUTHFEE

WE/ B &kt 5 E

MR BAR ERE

CoolStep ## StallGuard BE
DcSteplic &

B StallGuard & Fn IR 3 & 45 1247 &

AL S & 7 A4

.....S\iﬂ
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4 : >, SNl = - e
TMC5240 36V 3Amax B fE 8 il a0 HE SR % ] 4
TMC5240
Huhk | 27 MSB LSB
TR E A A
GCONF[23:16] length_step._pulse[3:0] d"ggg—m
diag1_po | diag0_int diag1_np
0x00 GCONF[15:8 stop_ena small_hy scomp_p | _pushpul - - - oscomp_
ble steresis ;
ushpull | dir
. diag0_ni en_pwm | fast_stan
GCONFI7:0 nt_step - - shaft - _mode dstill -
0x01 GSTAT[7:0 uv_cp drv_err reset
0x02 IFCNTI[7:0 IFCNT[7:0]
0x03 SLAVECONF[15:8 | SENDDELAY([3:0]
X
SLAVECONF[7:0 SLAVEADDR]7:0]
I0IN[31:24 VERSIONJ7:0]
IOIN[23:16] - - - - - SILICON_RV[2:0]
0x04 , ADC_ER | EXT CL | EXT_RE COMP_ | COMP_ | COMP_ | COMP_
IOIN[15:8 R K s peT | OUTPUT | Bi B | A1 A2 B A
I0IN[7:0 reserved UAT\IT—E ENCN DRY\TEN ENCA ENCB REFR REFL

X_COMPARE[31:24]

X_COMPARE[31:24]

X_COMPARE[23:16]

0x05

X_COMPARE[23:16]

X_COMPARE[15:8]

X_COMPARE[15:8]

X_COMPARE[7:0

X_COMPARE[7:0]

X_COMPARE_REPEAT

23:16

X_COMPARE_REPEAT[23:16]

X_COMPARE_REPEAT

0x06 | [15.g)

X_COMPARE_REPEAT[15:8]

X_COMPARE_REPEAT

7:0

X_COMPARE_REPEAT[7:0]

DRV_CONF[23:16]

DRV_CONF[15:8]
OxOA DRV_CONF[15:8

DRV_CONF[7:0

SLOPE_CONTROL[

1:0]

CURRENT_RANGE]

1:0]

0x0B GLOBAL SCALERJ7:0]

GLOBALSCALERJ7:0]

AR B A

IHOLD |IRUN[31:24]

IRUNDELAY[3:0]

IHOLD_IRUN[23:16]

0x10

IHOLDDELAY[3:0]

IHOLD_IRUN[15:8]

IRUN[4:0]

IHOLD_IRUN[7:0

IHOLD[4:0]

0x11 TPOWERDOWN][7:0]

TPOWERDOWN([7:0]

TSTEP[23:16
0x12

TSTEP[19:16]

TSTEP[15:8]

TSTEP[15:8]
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TMC5240

36V 3Amax &

Py

He

il

L R B 1 il 4%

Ak HR

MSB

| LsB

TSTEP[7:0

TSTEPI[7:0]

TPWMTHRS[23:16]

TPWMTHRS[19:16]

0x13 TPWMTHRS[15:8

TPWMTHRS[15:8]

TPWMTHRSI[7:0

TPWMTHRS[7:0]

TCOOLTHRS[23:16]

TCOOLTHRS[19:16]

0x14 TCOOLTHRS[15:8]

TCOOLTHRS[15:8]

TCOOLTHRSJ7:0

TCOOLTHRSI7:0]

THIGH[23:16

THIGH[19:16]

0x15 THIGH[15:8

THIGH[15:8]

THIGHI[7:0

THIGHI7:0]

R REREFTE

0x20 RAMPMODE[7:0

RAMPMODE([1:0]

XACTUAL[31:24

XACTUAL[31:24]

XACTUAL[23:16
0x21

XACTUAL[23:16]

XACTUAL[15:8

XACTUAL[15:8]

XACTUAL[7:0

XACTUAL[7:0]

VACTUAL[23:16

VACTUALI[23:16]

0x22 VACTUAL[15:8

VACTUAL[15:8]

VACTUAL[7:0

VACTUAL[7:0]

VSTART[23:16

VSTART[17:16]

0x23 VSTART[15:8

VSTART[15:8]

VSTARTI[7:0

VSTART[7:0]

A1[15:8

A1[15:8]

0x24
A1[7:0]

A1[7:0]

V1[23:16

V1[19:16]

0x25 V1[15:8

VA[15:8]

VA1[7:0]

V1[7:0]

AMAX[15:8
0x26

AMAX[15:8]

AMAX][7:0]

AMAX[7:0]

VMAX[23:16

VMAX[22:16]

0x27 VMAX[15:8

VMAX[15:8]

VMAX][7:0]

VMAX[7:0]

DMAX[15:8
0x28

DMAX[15:8]

DMAXJ7:0

DMAX][7:0]

TVMAX[15:8
0x29

TVMAX[15:8]

TVMAXJ7:0

TVMAX[7:0]

D1[15:8

D1[15:8]

0x2A
D1[7:0]

D1[7:0]

VSTOP[23:16

VSTOP[17:16]

0x2B VSTOP[15:8

VSTOP[15:8]

VSTOPJ[7:0

VSTOP[7:0]

0x2C TZEROWAIT[15:8

TZEROWAIT[15:8]
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TMC5240 36V 3Amax B fE 8 il a0 HE SR % ] 4
it 2K MSB | | LSB
TZEROWAIT[7:0 TZEROWAIT[7:0]
XTARGET[31:24 XTARGET[31:24]
0x2D XTARGET[23:16 XTARGET[23:16]
XTARGET[15:8 XTARGET[15:8]
XTARGET[7:0 XTARGET([7:0]
V2[23:16 | V2[19:16]
0x2E V2[15:8 V2[15:8]
V2[7:0] V2[7:0]
A2[15:8 A2[15:8]
0x2F
A2[7:0] A2[7:0]
0x30 D2[15:8 D2[15:8]
D2[7:0] D2[7:0]
FHEUR 4 28 RS 3 Th Be 42 ) A7 2%
VDCMIN[23:16 VDCMIN[14:8]
0x33 VDCMIN[15:8 VDCMIN][7:0]
VDCMINI[7:0 reserved[7:0]
SW MODE[15:8 virtual_st | en_virtua | en_virtua | en_softst sg_stop en_latch Iatch'_r_i
0x34 SW_MODE[15:8] op_enc |_stop_r | |_stop_ I op _encoder | nactive
SW_MODE[7:0] Iatg{;;;_a Iiﬂi}g‘ Iatgtt;;é_a swap_Ir poI:?top pol_stop strc:gglre_e str?galge
. status_vi | status_vi status_s | second_ | t zerowa position_ | velocity
RAMP_STAT[15:8] rtual_sto rtual_lsto g move it_active vzero reached | reached
0x35 eveprEr po =
RAMP_STAT[7:0] s_re:che e;ﬁits_g st evg;i?st evg;iTst St?élrjwi?la st?(t:t:]sjla staot:j_st steg;j_st
XLATCHI[31:24 XLATCHI[31:24]
0x36 XLATCHI[23:16 XLATCHI[23:16]
XLATCHI[15:8 XLATCH[15:8]
XLATCHI[7:0 XLATCHI[7:0]
DR T
ENCMODE[15:8] ednecarsneallr Iat(;rtlix_ cIr_inc_
0x38 -
ENCMODE[7:0] pos_neg_edge[1:0] | clr_once | clr_cont lgnOée_A pol_N pol_B pol_A
X_ENCI[31:24 X_ENC[31:24]
0x39 X _ENCJ23:16 X_ENCJ[23:16]
X_ENCI[15:8 X_ENCI[15:8]
X_ENCI7:0 X_ENCJ[7:0]
ENC_CONST[31:24] ENC_CONST[31:24]
OX3A ENC CONST[23:16] ENC_CONST[23:16]
ENC_CONST[15:8] ENC_CONST[15:8]
ENC_CONST[7:0 ENC_CONST[7:0]
0x3B | ENC _STATUS[7:0] deviation | '\ o ent
_warn
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0 A b ¥ e [ETE)
TMC5240 36V 3Amax 7 feg 4 e U i3k X sl s )
it 2K MSB | | LSB
ENC_LATCH[31:24] ENC_LATCH[31:24]
oxsc | ENC_LATCHI23:16] ENC_LATCH[23:16]
X,
ENC_LATCH[15:8] ENC_LATCH[15:8]
ENC_LATCHI7:0] ENC_LATCH([7:0]
]ENC DEVIATION([23:16 ENC_DEVIATION[19:16]
0x3D  I"ENC_DEVIATION[15:8] ENC_DEVIATION[15:8]
ENC_DEVIATION[7-0] ENC_DEVIATION[7:0]
L'RTUAL STOP_L[31:2 VIRTUAL_STOP_L[31:24]
VIRTUAL STOP L[23.1 VIRTUAL_STOP_L[23:16]
Ox3E 6]
;"RTUAL STOP_L[15:8 VIRTUAL_STOP_L[15:8]
VIRTUAL STOP L[7.0] VIRTUAL_STOP_L[7:0]
VIRTUAL STOP R[31: _
o VIRTUAL_STOP_R[31:24]
VIRTUAL STOP R[23:
VIRTUAL _STOP R[23:16
Ox3F 16] - R ]
é’RTUA" STOP RI15: VIRTUAL_STOP_R[15:8]
VIRTUAL STOP R[7.0] VIRTUAL_STOP_R[7:0]
ADC FEF3%
ADC_VSUPPLY AIN[3 ,
1:24] ADC_AIN[12:8]
ADC VSUPPLY AINI2 ADC. AINT0]
3:16]
050~ 5C VSUPPLY AINM
oo - - - ADC_VSUPPLY[12:8]
&DC VSUPPLY AINIT: ADC._VSUPPLY[7:0]
ADC_TEMP[31:24] | RESERVED[12:8]
o | ADC_TEPI23:16] RESERVED[7:0]
X
ADC_TEMP[15:8] Z Z =] ADC_TEMP[12:8]
ADC_TEMP[7.0] ADC_TEMP[7:0]
OTW OV VTH[31:24] | OVERTEMPPREWARNING_VTH[12:8]
oy | OTW OV VTHI23: 6] OVERTEMPPREWARNING_VTH[7:0]
X
OTW_OV_VTH[158] _ - =] OVERVOLTAGE_VTH[12:8]
OTW_OV_VTH[7:0] OVERVOLTAGE_VTH[7:0]
LIRS 3% 2 2%
MSLUT_0[31:24] MSLUT_0[31:24]
oo |MSLUT 0i25:16] MSLUT_0[23:16]
X
MSLUT_0[15:8] MSLUT_O0[15:8]
MSLUT_0[7:0] MSLUT _0[7:0]
oot | MSLUT_131:24] MSLUT 1[31:24]
X!
MSLUT 1]23:16] MSLUT 1[23:16]
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TMC5240 36V 3Amax & fefE sl UP Ik B 5 il 4
it 2K MSB | | LSB
MSLUT_1[15:8] MSLUT_1[15:8]
MSLUT_1[7:0] MSLUT_1[7:0]
MSLUT_2[31:24] MSLUT_2[31:24]
ez | MSLUT 2123:16] MSLUT_2[23:16]
MSLUT 2[15:8] MSLUT_2[15:8]
MSLUT_2[7:0] MSLUT_2[7:0]
MSLUT_3[31:24] MSLUT_3[31:24]
s | MSLUT 3123:16] MSLUT_3[23:16]
MSLUT_3[15:8] MSLUT_3[15:8]
MSLUT_3[7:0] MSLUT_3[7:0]
MSLUT_4[31:24] MSLUT_4[31:24]
o6a | MSLUT 4123:16] MSLUT_4[23:16]
MSLUT_4[15:8] MSLUT_4[15:8]
MSLUT_4[7:0] MSLUT_4[7:0]
MSLUT _5[31:24] MSLUT_5[31:24]
g5 | MSLUT 5123:16] MSLUT_5[23:16]
MSLUT_5[15:8] MSLUT_5[15:8]
MSLUT_5[7:0] MSLUT_5[7:0]
MSLUT_6[31:24] MSLUT_6[31:24]
ee | MSLUT 6123:16] MSLUT_6[23:16]
MSLUT_6[15:8] MSLUT_6[15:8]
MSLUT_6[7:0] MSLUT_6[7:0]
MSLUT_7[31:24] MSLUT_7[31:24]
o7 | MSLUT 7123:16] MSLUT_7[23:16]
MSLUT_7[15:8] MSLUT_7[15:8]
MSLUT_7[7:0] MSLUT_7[7:0]
MSLUTSEL[31:24] X3[7:0]
MSLUTSEL[23:16] X2[7:0]
0x68
MSLUTSEL[15:8] X1[7:0]
MSLUTSEL[7:0] W3[1:0] | W2[1:0] | WA1[1:0] | WO[1:0]
MSLUTSTART[31:24] OFFSET_SIN90[7:0]
oo | MSLUTSTARTI23:16] START_SIN90[7:0]
MSLUTSTART[15:8] - -7 -7 -1 -1 -1 -1 -
MSLUTSTARTI[7:0] START_SIN[7:0]
oxgA | MSCNTI15:8] | MSCNT[9:8]
MSCNT[7:0] MSCNT[7:0]
MSCURACT[23:16] CUR_A[1:0]
0x6B | MSCURACT[15:8] - - - - - - - CUF;TB[
MSCURACT[7:0] CUR _B[7:0]
CHOPCONF[31:24] diss2vs | diss2g | dedge | intpol MRES[3:0]
06C | cHoPCONF23:16] TPFD[3:0] Vhiﬂ?‘:h vhighfs - TBL[1]
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TMC5240

36V 3Amax & R A oD Bt B 5 ] 2%

Mk HR

MSB

| | LsB

CHOPCONF[15:8

TBL[0] chm - disfdcc fd3

HEND_OFFSET[3:1]

CHOPCONF[7:0

HEND_O
FFSET[O
]

HSTRT_TFD210[2:0]

TOFF[3:0]

COOLCONF[31:24]

| it

COOLCONF[23:16]

0x6D

- sgt[6:0]

COOLCONF[15:8

seimin sedn[1:0] -

semax[3:0]

COOLCONF[7:0

- seup[1:0] -

semin[3:0]

DCCTRL[23:16

DC_SG[7:0]

O0x6E DCCTRL[15:8

DC_TIME[9:8]

DCCTRL[7:0

DC_TIME[7:0]

DRV_STATUS[31:24]

stst olb ola s2gb

s2ga

stallguar
d

otpw ot

Ox6F DRV_STATUS|[23:16]

CS_ACTUAL4:0]

DRV_STATUS|[15:8]

fsactive stealth s2vsb

s2vsa | - |

- | sG_REsULT[9:8]

DRV_STATUS[7:0]

SG_RESULT[7:0]

PWMCONF[31:24

PWM_LIM[3:0]

PWM_REG[3:0]

PWMCONF[23:16
0x70

pwm_me
as_sd e
nable

pwm_dis
_reg_stst

pwm_aut

FREEWHEEL[1:0] ograd

pwm_aut

ool PWM_FREQ[1:0]

PWMCONF[15:8

PWM_GRADI[7:0]

PWMCONF[7:0

PWM_OFS[7:0]

PWM_ SCALE[23:16]

PWM_S
CALE_A
uTOI0]

0x71
PWM_SCALE[15:8]

PWM_SCALE_SUM[
9:8]

PWM_SCALE[7:0

PWM_SCALE_SUM[7:0]

PWM_AUTO[15:8
0x72

PWM_AUTO[7:0

PWM_OFS_AUTO[7:0]

0x74 SG4_THRSJ7:0

SG4_THRS[7:0]

SG4_RESULT[15:8]

0x75

| SG4_RESULT[9:8]

SG4_RESULTI[7:0

SG4_RESULT[7:0]

SG4_IND[31:24

SG4_IND_3[7:0]

SG4_IND[23:16
0x76

SG4_IND_2[7:0]

SG4_IND[15:8

SG4_IND_1[7:0]

SG4_IND[7:0

SG4_IND_0[7:0]

Register Details

GCONF (0x0)
LR AR S
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TMC5240 36V 3Amax & fig 8 i I\ HE JX B 4% il
BITAL 20 19 [ 18 | 17 16
AR length_step_pulse[3:0] direct_mode
VISHE 0x0 0x0
glﬁl%ﬁ Write, Read Write, Read
BITHL 15 14 13 12 1 10 9 8
AT small h diag1_posc . . .
_hyste diag0_int_p diag1_npos
stop_enable resis Omp_uF|>|UShp ushpull - - - comp_dir
IeeE 0x0 0x0 0x0 0x0 - - - 0x0
gﬂ;@ Write, Read | Write, Read | Write, Read | Write, Read - - - Write, Read
BIT 7 6 5 4 3 2 1 0
AR, diag0_nint_ haft _ en_pwm_m | fast_standst _
step - - sha ode ill
YIhME 0x0 - - 0x0 - 0x0 0x0 -
?ﬁﬁfﬂ%‘é Write, Read — - Write, Read — Write, Read | Write, Read -
BITS DESCRIPTION DECODE
g,
X cDriver: length_step_pulse =0: STEP
length_step_ 20:17 MR EF—2 V) length_step_pulse =
pulse 1..15: STEP 5| B s~ [a] CLAR e i
D)
0x0: 1E##1F
Ox1: FEATLER ] FE AN M I S B AT e D L e
274 XTARGET (0x2D) & E #7475 (LB A H
et e o i (f1.8..0) FZilE B it (fir 24..16) . fELLAE
direct_mode 16 IBRL H AT £ SO EL B LR AT, Wi IHOLD % B 4.
StealthChop & T8 & 1) H I R T 7E LB =0 R AN mT
F. H3h StealthChop HL A E FH TR Bt
WLESE .
SN 0x0: 1E % #1F
TS IhREE o - o .
op_enable 5 | IR Ox1: B Ll ENCA {5 KA 5 I 1L A
- BT B/APATAAT S, LR R
) .
small_hyster Ox0: & HEAAE LA IR 2 1/ 16
esis 14 Ox1:25 BT LU BT JE o 17 32
diag1_posco P 0x0: DIAGT AL AR # it (RSP R0
mp._pushpull 13 DIAGY it RALHC H. Ox1: i /il DIAGH Sttt (i P20
0x0: DIAGO_SW AL R B i (RSP
diag0_int_pu 12 DIAGO #i th K it 3
shpull HHRAERCH. Ox1: Ji il DIAGO_SW Hefiitty (e P20
. n 0x0: DIAG1 i th fi & L85 5 0x1: JF H
g';?aﬂposc 8 AL UART B DIAGY fithiFeE DIAG1 {f Jy51i STEP/DIR SE3iFR: ) DIR
B i th
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TMC5240 36V 3Amax 7 e Al U i3t IX Bl s i s
BITFIELD BITS DESCRIPTION DECODE
0x0: DIAGO % th rh i (55
diag0_nint st N Ox1: ~4hi STEP/DIR Hk5h#% 5 i DIAGO 1
ep 7 DIAGO #iHiic & STEP #it A, XL ik 5%
length_step_pulse I HI#E! = 0)
. g 0x0: BRIA ML A
shaft 4 AR B LT R/ 77 Tl bR
Ox1: [ [ HHLIZE B) 77 )
0x0: stealthChop < 4]
0x1: & ] StealthChop HiE PWM 3 (U T3
en_pwm_mo 2 J& FlstealthChop(TM) #x, N

de

FERME) o XFEF L H IHOLD= IRUN HLjEES 4 7]
LA R LIRS DI BT R RS o

fast_standstill

ARRPATHI, BRI RS

0x0: Normal time: 2”20 clocks
0x1: Short time: 218 clocks

GSTAT ‘0x1[
L FRER &
(F“1" 07 55 LATE BRAH B AR )
BIT 2 1 0
Field uv_cp drv_err reset
Reset 0x0 0x0 0x1
Access Write 1 to Write 1 to Write 1 to
Type Clear, Read | Clear, Read | Clear, Read
BITFIELD BITS DESCRIPTION DECODE
vm_uvlo 4 1: VM B RS BLE R AR
register_rese 0x0: [ERIEAT
t gister_| 3 Ox1: FoRAIEama O EE . Jra 40 B oias
i A ALE.
0x0: IEHIZAT
uv_cp 2 FEL ] 28 R IR A Ox1: FR/R BT R R R o IRBNARAE R R IR EE A o
bR SR BT LR IUE B .
0x0: IEHIZAT
q 1 IR AR Ox1: R/ UKA 245 DAL ik A bt i v v S P
rv_efr BRI DRV_STATUS UABREUEZI S . JA 2435 B UG
TR A e IE R i br &
reset 0 - 0x0: IEHistr
Rfirks 0x1: 7 IC A fY.
IFCNT 10x2[
BB Es .

AR A ORI UART #0507 W iy . mf LS & DU B SR AT e 5 R8RS A S s A .
T M 255 ] 0.

£ SPI P45 H] .
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

BIT 7 6 5 a | 3 | 2 1 0
Field IFCNTI[7:0]
Reset 0x0
Access
Type Read Only
BITFIELD BITS DESCRIPTION
B OGBS . AR BRI UART DS U5 Rl T 1 . w]
IFCNT 7:0 et e MG A R AT AR S BB . B AN A A
78 SPIHEEHAE . HH4a% M 255 #[A] 0,

SLAVECONF (0x3)

BIT 11 10 | 9 | 8

Field SENDDELAY[3:0]

Reset 0x0

Access

Write, Read
Type

BIT 7 6 5 4 3 2 1 0

Field SLAVEADDR[7:0]

Reset 0x0

Access

Type Write, Read

BITFIELD BITS DESCRIPTION DECODE

0x0: 8 bit times (A FLVFA £ 4> Wil
0x2: 3*8 bit times

0x4: 5*8 bit times

SENDDELAY 11:8 SWUART MHLECE 0x6: 7*8 bit times

0x8: 9*8 bit times

0xA: 11*8 bit times

0xC: 13*8 bit times

O0xE: 15*8 bit times

SLAVEADDR:

X J\ A7 5 B UARTH: el . HR3E
SDI. SCK. CSN 5 X, HihbkM 1 3m3
7.
CSN, SCK, SDI

000: +0

001: +1

SLAVEADDR 7:0 010- +2

011: +3

100: +4

101: +5

110: +6

111: +7

JuFE: 0-254 (ANEHT 254)

AVILNIAIANOD AAdVNINIT3AEd

IOIN (0x4)
BRI TN SRR, JF D 7393k [A] IC 23T R
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TMC5240 36V 3Amax ! it 8 il 2D Bk BK B 4% il 4
BIT 31 30 29 28 | 27 | 26 25 24
Field VERSION[7:0]
Reset
Access Read Onl
Type y
BIT 23 22 21 20 19 18 17 16
Field — — — — — SILICON_RV[2:0]
Reset - - - - - 0x0
Access
Type - - - - - Read Only
BIT 15 14 13 12 1 10 9 8
Field ADC ERR | EXT clk | EXT-RES_| qyrpyr | COMP_BI_| COMP_A1_| coup g | comp A
DET B2 A2
Reset 0x0 0x0 0x0 0x1 0x0 0x0 0x0 0x0
?;;:ss Read Only | Read Only | Read Only | Write, Read | Read Only | Read Only | Read Only | Read Only
BIT 7 6 5 4 3 2 1 0
Field reserved UART_EN ENCN DRV_ENN ENCA ENCB REFR REFL
Reset 0x0 0x0 0x0 0x0 0x0 0x0
‘.?.;;:ss Read Only | Read Only | Read Only | Read Only | Read Only | Read Only | Read Only | Read Only
BITFIELD BITS DESCRIPTION
VERSION 31:24 0x40 = 38—hi 1C A [l I3 5 REWR A S A B e 1
SILICON_RV 18:16 TER A5
ADC_ERR 15 1: &7x ADC TAEAIER G S . AZfEH ADC DRe.
EXT_CLK 14 0: Wﬁﬁ#ﬁﬁ%&)ﬂ?iiaﬁﬂr%v (12.5 MHz).
1 SNTRG A T AR B E 5 .
EXT RES_DET 13 1: REF fu Gle Z JE] (R HL B
0: AP 2 4148 i BE.
Wit 51 UART_EN {##8 UART F SDO 51 It 4am etk . H R H 2%
OUTPUT 12 SDO ):Hﬁ; NAO —F#/I\ﬂﬁﬂjﬁﬁ)ﬁm'fg%, ):H:J:%/l\ IC E/‘]%Iﬁ?iﬂ:o Jf%
Reset Value vy 1 FfE NAO BB L8E 1 F—4 IC
COMP_B1_B2 11 COMP_B1_B2 (StallGuard4 Lt#i#% B, T IC i)
COMP_A1_A2 10 COMP_A1_A2 (StallGuard4 LtEi#% A, FT IC k)
COMP_B 9 COMP_B (Friktbi#s B, T 1C M)
COMP_A 8 COMP_A (Friktbi#sA, HT 1C IK)
reserved 7
UART_EN 6 1= UART £ I0ffifig
ENCN 5 \FEBERNAN
DRV_ENN 4 IR ARAE F s FPIRES
ENCA 3 A EIERS
ENCB 2 B EIIRE
REFR 1
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TMC5240 36V 3Amax & fefE sl UP Ik B 5 il 4
BITFIELD BITS DESCRIPTION
REFL 0
X COMPARE §0x5[
BIT 31 | 30 29 28 | 27 | 2 25 24
Field X_COMPARE[31:24]
Reset OXFFFFFFFF
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field X_COMPARE[23:16]
Reset OxFFFFFFFF
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field X_COMPARE[15:8]
Reset OxFFFFFFFF
Access .
Type Write, Read
BIT 7 6 5 4 3 2 1 0
Field X_COMPARE[7:0]
Reset OXFFFFFFFF
:Ib_.ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
hr B T8, HIT B shfa bl ge o B i .
X_COMPARE & — /M a5$ 17 B .
fr B kbl £ %t SWP_DIAGT L3k15.
XACTUAL = X_COMPARE:
X_COMPARE 31:0 BHUESPP ChLB Rk 2.
SR B RILES, B 2R B PR
5 X_COMPARE_REPEAT >1, Il X_COMPARE 2 J& 34 {7 B i it i 42
BiA=E =
X COMPARE REPEAT (0x6)
BIT 23 | 2 21 20 | 19 | 18 17 16
Field X_COMPARE_REPEAT[23:16]
Reset 0x0
Access Write, Read
Type

www.chiplinkstech.com

Analog Devices | 89

AVILNIAIANOD AAdVNINIT3Ad


http://www.analog.com/
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TMC5240 36V 3Amax 7 e Al U i3t IX Bl s i s

BIT 15 14 13 2 | 11 [ 10 9 8
Field X_COMPARE_REPEAT[15:8]

Reset 0x0
:Ib_.ccess Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field X_COMPARE_REPEAT[7:0]
Reset 0x0
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
ZRFAT A AR BT AT EE R (T MRES iR E) .
RV E K >1, A RAT X_PDISTANCE psteps 5 #i45] &A1 B i
ik
X_COMPARE_REPEAT 230 [k, X_COMPARE %7 3 T X_PDISTANGE 5K iy v 01 5 i 8,
%A B O BN IE B T .
DRV_CONF (0xA)

BIT 21 20 19 18 17 16
Field - - - - - -
Reset - - - - - -
Access _ _ _ _ _ _
Type

BIT 15 14 13 12 11 10 9 8
Field - - - - - - - -
Reset - - - - - - - -
Access _ _ _ _ _ _ _ _
Type

BIT 7 6 5 4 3 2 1 0
Field - - SLOPE_CONTROL[1:0] - - CURRENT_RANGE[1:0]
Reset — — 0x0 — — 0x0
:Ib:ccess - - Write, Read — — Write, Read

ype
BITFIELD BITS DESCRIPTION DECODE
0x0: 100V/us
ﬁ'%ggEL—CO 5:4 Slope Control Setting#i 2 il % & 0x1: 200V/ps
0x2: 400V/us
0x3: 800V/us
ML S VIR B2 RDSon MR SHNLE | o 0. qa
CURRENT _ PTGV, ERRACKIN S Y LRI RAE | 0yq: 2A
RANGE 1:0 (T FLORE T . A SR P 0x2: 3A
0x3: 3A
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TMC5240

GLOBAL SCALER (0xB)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 7 | e 5 4 | 3 | 2 1 0
Field GLOBALSCALER[7:0]
Reset 0x0
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
AL R4 1ZEA LR FRLLG], DA IXS)48E DR 1 AL RS
MAZTE R ALY B 2 Ak RZAE, BoAE WS s . ZENET
TR AL R
GLOBALSCALER 7:0 0: WERE (B35 256) 1...
31: AN RVFERAE
32 ...255: 32/256 ... 255/256 ) KL .
FEon: R >128 LI IR ELER
IHOLD IRUN (0x10)
Test Reg
BIT 27 %6 | 25 | 24
Field IRUNDELAYT3:0]
Reset 0x4
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field — — - - IHOLDDELAYT3:0]
Reset — — - - 0x1
Access .
Type - - - - Write, Read
BIT 15 14 13 12 11 10 9 8
Field - - - IRUN[4:0]
Reset - - - 0b11111
:l-l}ccess - - - Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field - - - IHOLD[4:0]
Reset — — - 0b01000
:;A_ccess — — - Write, Read
ype
BITFIELD BITS DESCRIPTION
FEHIAREI 25 3 J5 LS sh R eh A A% . 0 RIS L 1..15: DL
IRUNDELAY 27:24 IRUNDELAY * 512 -8 [f) 5 HCA B A ) LI B0 K 4 IR
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BITFIELD BITS DESCRIPTION
Pt — BAG I B #8 1E (stst=1) I H. TPOWERDOWN F| 115 FALFLI7 T B
Bl IAEL. S IR S T R T BRI 1 LR B .
IHOLDDELAY 19:16 -
0: fiik 8] T B
1.15: DL 2M8 AN BRI A BT SRR LR A D IR A AE IR
HHLIZAT ML (0=1/32...31=32/32)
IRUN 12:8
FEov: (&) 16 Y 31 2 [i]17 1 B LI SFFF R (E R AE 1 BE
L B (0=1/32...31=32/32)
IHOLD 4.0 5 StealthChop KizUkIZE 4, VB IHOLD=0 ft i ik 545 i ki 25 M) i 2 LA £
FHLER L.
TPOWERDOWN (0x1 1 [
BIT 7 6 5 | 4 | 3 | 2 1 0
Field TPOWERDOWN]J[7:0]
Reset OxA
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
TPOWERDOWN ¥ & HLE: 15 (stst) 2 AL IR T A ZERI [A] . A
a2 0 F 4 #5.
TPOWERDOWN 7:0 M FHERPGERy 2 758 E5)1H# StealthChop PWM_OFFS_AUTO.
Reset Default = 10
0...((2"8)-1) * 2M8 toLk
TSTEP (0x12)
BIT 19 18 | 17 | 186
Field TSTEP[19:16]
Reset 0x0
Access
Type Read Only
BIT 15 14 13 12 11 10 9 8
Field TSTEP[15:8]
Reset 0x0
Access
Type Read Only
BIT 7 6 5 4 3 2 1 0
Field TSTEP[7:0]
Reset 0x0
A
T;:;:ss Read Only
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TMC5240 36V 3Amax 7 e Al U i3t IX Bl s i s
BITFIELD BITS DESCRIPTION
W~ 1/256 D 2 [ S Brl s 18], 8 B Bk AR, DL 1/FCLK N ELA .
i B L (2420)-1.
i 5 TSTEP AHSC R BB # 8 FH LLEAE T 1/16 WO 5 SRAME T Bh B0 i 40
K Elsl. A& small_hysteresis K JE & OB /IMOE 1/32,
(Txxx*15/16)-1 &%,
(Txxx*31/32)-1 FI{ERA LLBHE R 28 AN L BHE .
X ERE, BRI R EE TR AW E, (BRI o8 B i 5 3 E e
o
. Szshishlas—iR TIER, 4eEE V illE TSTEP fEVER N
TSTEP 19:0 (224 /V)< TSTEP <224/ V/ - 1.
7t DcStep #:0F, TSTEP A& BoR HLIISPIEEE, M2 R A ReD iR
B, XAREAFRE, FUta S BEUS T T H bR, WARER B LI SER
HE.
TPWMTHRS 10x1 3[
BIT 19 18 | 17 | 186
Field TPWMTHRS[19:16]
Reset 0x0
:Ib_.ccess Write, Read
ype
BIT 15 14 13 12 1 10 9 8
Field TPWMTHRS[15:8]
Reset 0x0
:;A_ccess Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field TPWMTHRS[7:0]
Reset 0x0
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
X /& StealthChop Hi & PWM #5311 BR %
TPWMTHRS 19:0 e TSTEP = TPWMTHRSStealthChop PWM #ixUJE Fl - Chn S Ie & 135
e DcStep 2%
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TMC5240

TCOOLTHRS (0x14)

36V 3Amax & R A D HE K B 5 | 28

BIT 19 18 | 17 | 186
Field TCOOLTHRS[19:16]
Reset 0x0
:;A_ccess Write, Read
ype
BIT 15 14 13 12 11 10 8
Field TCOOLTHRS[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 0
Field TCOOLTHRSJ7:0]
Reset 0x0
Access .
Type Write, Read
BITFIELD BITS DESCRIPTION
iX 2T 5 F BERE TR CoolStep #1 StallGuard DhRERT T BRIEJE .
WE LS H T TEREN 25 CoolStep, RAE LEATSETAE. JisfEILIhRE
CHSE P P 335 3 B8N T3 sg_stop J PR A 5 5 7E e ik g
JaH. 1Edk DcStep a0, — HEBERTZWHE, e HREEM.
TCOOLTHRS =z TSTEP = THIGH:
e CoolStep CLB A (I CALE)
TCOOLTHRS 19:0
TCOOLTHRS = TSTEP
o ETELEMIE, T I L L
o UNECE KNG, REMEHES (S5 (DIAGOM) & H
THIGH 10x15[
BIT 19 18 | 17 [ 16
Field THIGH[19:16]
Reset 0x0
:;A_ccess Write, Read
ype
BIT 15 14 13 12 1 10 9 8
Field THIGH[15:8]
Reset 0x0
Access Write, Read
Type
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TMC5240 36V 3Amax 7 e Al U i3t IX Bl s i s
BIT 7 6 5 4 | 3 | 2 1 0
Field THIGH[7:0]
Reset 0x0
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
DU B B B SRV A RIS T S 3 BN [ 0 B it 2 A QAN 20 DA S 41
MK, (/)
REHE THIGH BIME, JRE I TR 2064 2-3 ANEAER, DaMED %
R
TSTEP < THIGH:
THIGH 19:0 e CoolStep #i2xH (FHEMLLLIER B EFZIEIT)
e StealthChop H [ PWM#EE A 4 2% H
o NS E Tvhighchm, Hrig#vi#tsichm=1, TFD=0 (X EH &8 R
T8 E PR ED
o WMHLET vhighfs, NIENLTEEDHNFIEIT, I HARHK IR D) 2]
DcStep s .
RAMPMODE (0x20)

BIT 1. | o
Field RAMPMODE[1:0]
Reset 0x0
Access Write, Read
Type

BITFIELD BITS DESCRIPTION DECODE
0x0: BNz (fEFFTE A, D flV 350
Ox1: T AR 0 1IF VMAX (fd T AMAX &)
0x2: # E R 7 VMAX (il AMAX Jnig)
RAMPMODE 1:0 B S i 2 Ox3: fRFA I GBI, BArkA i
)
XACTUAL (0x21)

BIT 31 30 29 28 | 27 | 26 25 24
Field XACTUAL[31:24]

Reset 0x0
‘.?.;;:ss Write, Read

BIT 23 22 21 20 19 18 17 16

Field XACTUAL[23:16]
Reset 0x0
‘.?.ccess Write, Read

ype
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P2y X ) S B — e
TMC5240 36V 3Amax 7 e Al U i3t IX Bl s i s
BIT 15 14 13 | 12 | 1 | 10 | 9 8
Field XACTUAL[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field XACTUAL[7:0]
Reset 0x0
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
SEpREHALE CHRFS)
XACTUAL 31:0 FEo: X IMEE RN BEE R A I 2 ST 55, A BRI, 1R
PO S ey A/ B

VACTUAL (0x22)

BIT 23 22 21 20 | 19 | 18 17 16
Field VACTUAL[23:16]
Reset 0x0
Access
Type Read Only

BIT 15 14 13 12 1 10 9 8
Field VACTUAL[15:8]
Reset 0x0
Access
Type Read Only

BIT 7 6 5 4 3 2 1 0
Field VACTUAL[7:0]
Reset 0x0
Access
Type Read Only

BITFIELD BITS DESCRIPTION
ok F RN AL A B bR LR CERF )
SRS HEE TR . U5 BAE K XACTUAL HIiZ3).
VACTUAL 23:0 +(2/23)-1
[usteps /1]
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TMC5240

VSTART (0x23)

36V 3Amax & R A D HE K B 5 | 28

BIT 17 | 16
Field VSTART[17:16]
Reset 0x0
:;A_ccess Write, Read

ype

BIT 15 14 13 12 1 10 9 8
Field VSTART[15:8]

Reset 0x0
Access Write, Read
Type

BIT 7 6 5 4 3 2 1 0

Field VSTART[7:0]

Reset 0x0

Access .

Type Write, Read

BITFIELD BITS DESCRIPTION

RALSSIEE CEfFS)
JEH, BE VSTOP 2 VSTART. nHizzhEa S i LR VSTART Ik £
VSTOP, NIATEEIX i

VSTART 17:0 0___(2/\18)_1

[usteps / t]
A1 10x24l

BIT 15 14 13 12 | 11 10 9 8

Field A1[15:8]
Reset 0x0
Access .

Type Write, Read

BIT 7 6 5 4 3 2 1 0
Field A1[7:0]

Reset 0x0
:l-l}ccess Write, Read
ype
BITFTIELD BITS DESCRIPTION
VSTART 1 V1 Z A — & CEfF5)
A1 17:
0 0...(2"8)-1
[usteps / ta?]
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P2y T >, S B — g
TMC5240 36V 3Amax ' g5 D YR A 1 2
V1 (0x25)
BIT 19 18 | 17 | 186
Field V1[19:16]
Reset 0x0
:;A_ccess Write, Read
ype
BIT 15 14 13 12 1 10 9 8
Field V1[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field V1[7:0]
Reset 0x0
Access .
Type Write, Read
BITFIELD BITS DESCRIPTION
F—BrBonig [ R B R ERE RS
0: Z5F A1 0 D1 #{L, U AMAX. DMAX 0...(2420)-1 [usteps / t]
V1 19:0
AMAX (0x26)
BIT 15 14 13 12 | 11 | 10 9 8
Field AMAX[15:8]
Reset 0x0
:;A_ccess Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field AMAX[7:0]
Reset 0x0
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
V1 A VMAX 2 [R50 — QI 1% (CEFF5)
AMAX 170 I R S A AT A . 0...(2718)-1[usteps / ta?]
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P2y X ) S B — g
TMC5240 36V 3Amax & gefE il A IR B 5l 48
VMAX (0x27
BIT 22 21 20 | 19 | 18 17 16
Field VMAX[22:16]
Reset 0x0
Access Write, Read
Type
BIT 15 14 13 12 1 10 9 8
Field VMAX[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field VMAX][7:0]
Reset 0x0
Access .
Type Write, Read
BITFIELD BITS DESCRIPTION
SEEHRE HFRERE T2 B I VMAX 2 VSTART) (/)
XA HREE . E 0 AR 32 P B B o
VMAX 22:0 0...(2723)-512 [usteps / 1]
DMAX (0x28)
BIT 15 14 13 12 | 1 | 10 9 8
Field DMAX[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field DMAX][7:0]
Reset 0x0
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
, VMAX FI V1 22 8] s (455
DMAX 17:0 0...(2M8)-1[usteps / ta?]
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TMC5240

TVMAX (0x29)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 15 14 13 12 [ 1 [ 10 9 8
Field TVMAX[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field TVMAX]7:0]
Reset 0x0
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
DA 512 /i A 2o 5 6 J D )
0: 25 FH SRR WY B 1) i /N 282 6 (1] 1
>0: 5 I SRR 0 12 2 T 6 5 P SR SR R D, SR 2
TR, LA nin s
TVMAX 15:0
0...(2M6)-1 * 512 tcLk
R EAEEAAREIDRE T RE VMAX GBI A8 . Rl AR %
B TVMAX=0 LU 75 1) 46 [ R U ik TVMAX SEIR .
D1 (0x2A)
BIT 15 14 13 12 | 1 10 9 8
Field D1[15:8]
Reset OxA
Access .
Type Write, Read
BIT 7 6 5 4 3 2 1 0
Field D1[7:0]
Reset OxA
:l-l}ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
V1 1 VSTOP Z [ & (B9
R EBEUT
AEAE 0, B
D1 17:0 HV1=01
1...(2M6)-
1[usteps / ta?] &
BHEE =10
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TMC5240

VSTOP (0x2B)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 17 | 16
Field VSTOP[17:16]
Reset OxA
:;A_ccess Write, Read

ype

BIT 15 14 13 12 11 10 9 8
Field VSTOPJ[15:8]

Reset OxA
:;A_ccess Write, Read
ype

BIT 7 6 5 4 3 2 1 0
Field VSTOPJ[7:0]

Reset OxA

Access .

Type Write, Read

BITFIELD BITS DESCRIPTION

AL IR RS
PUR: WE VSTOP = VSTART AVFAIEE E AL
W EMBAIAEEE N0, @NEDEE N 10! 1...(2M8)-1[usteps / 1]
HERIME=10

VSTOP 17:0

TZEROWAIT (0x2Cl

BIT 15 14 13 12 [ 1 [ 10 9 8

Field TZEROWAIT[15:8]
Reset 0x0
:;A_ccess Write, Read

ype

BIT 7 6 5 4 3 2 1 0
Field TZEROWAIT[7:0]

Reset 0x0

:;A_ccess Write, Read

ype
BITFIELD BITS DESCRIPTION

TE SRR B E M R T8 T — g sh sl gy 1Al S B 2 AT S Rt 1) . I R] R 24
HNOF 2.

TZEROWAIT 15:0 e 0 B TS i B, 10 AL VSTOP %] -VSTART. 0...(2M6)-1*
512 tCLK
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TMC5240

XTARGET (0x2D)

36V 3Amax & R A D HE K B 5 | 28

BIT 31 30 29 28 | 27 | 2 25 24
Field XTARGET[31:24]
Reset 0x0
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field XTARGET[23:16]
Reset 0x0
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field XTARGET[15:8]
Reset 0x0
Access .
Type Write, Read
BIT 7 6 4 3 2 1 0
Field XTARGET[7:0]
Reset 0x0
Access .
Type Write, Read
BITFIELD BITS DESCRIPTION
R EARLE CARS) « MEFFEESA— NN ERAE, DMEE
RAMPMODE=0 G Rtk A 2 BN, TEIb 2 iAa b Al . ik
FEa: % B VEEISE, Fi, XTARGET {8 ] LU FE W3y — 1N 175
XTARGET 31:0 Eon: BA A FEHIFEAR +/-((2731)-1).
FEa: EEI RIS V1. D1 B DMAX i, U1RHZE, kEa#E S XTARGET
LU R 58— N & B -
-2731...
+(2731)-1
V2 §0x2E[
BIT 19 18 17 16
Field V2[19:16]
Reset 0x0
AIccess Write, Read
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PNV = S - 22 [={a}
TMC5240 36V 3Amax 4 fe 5 al U B IR B 4% | 2
BIT 15 14 13 12 | 11 10 9 8
Field V2[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field V2[7:0]
Reset 0x0
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
i AMAX/2 51 DMAX/2 B g B i 5 VMAX [ 2 5 .
0: 221 AMAX/2 1 DMAX/2 #8147, 1244 Ff AMAX. DMAX
V2 19:0
0...(2%20)-1
[usteps / t]
A2 (0x2F)
BIT 15 14 13 12 | 11 10 9 8
Field A2[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field A2[7:0]
Reset 0x0
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
VA I V2 Z [ HINE R (EfFS
A2 17:0
0...(2"8)-1 [usteps / ta?]
D2 (0x30)
BIT 15 14 | 13 12 | 1 10 s | 8
Field D2[15:8]
Reset OxA
Access Write, Read
Type
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TMC5240 36V 3Amax B e il D HE XS ) 4%
BIT 7 6 5 4 | 3 2 1 0
Field D2[7:0]
Reset OxA
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
V2 F1 VA Z Ak
WE CERFS)
HE: BT
D2 17:0 AEREHO, B
ffiv2=0!
1...(2M8)-
1[usteps / ta?] &
BHIEAE =10
VDCMIN (0x33)
dcStep start velocity
BIT 22 21 20 [ 19 | 18 17 16
Field VDCMIN[14:8]
Reset 0x0
?;;:ss Write, Read
BIT 15 14 13 12 1 10 9 8
Field VDCMIN[7:0]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field reserved[7:0]
Reset 0x0
Achess Read Only
BITFIELD BITS DESCRIPTION
HahYl#: DcStep 7R VDCMIN  (CERF5) LL E#Ja
FEMARET,  SEBRALE H G A RS AT ) 8 IR R 154 XACTUAL. it ey
WL EGTE, VDCMIN W Es /N D . s R 1k (sg_stop) LA
K.
0: 25/, DcStep <M
VDCMIN 228 |VACT| 2 VDCMIN = 256:
o fi S THIGH ¥ &M F 5. .
e JF)H H3lh DcStep
e At 4 & DCCTRL 24 LI#:(F DcStep.  ({Xf7 22...8
HTEFIHEED
reserved 7:0 reads always 0
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TMC5240

SW_MODE (0x34)

Switch mode configuration

36V 3Amax & R A D HE K B 5 | 28

BIT 14 13 12 1 10 9 8
. virtual_stop | en_virtual_s | en_virtual_s en_latch_en | latch_r_inac
Field en_softstop sg_stop -
_enc top_r top_| coder tive
Reset 0x0 0x0 0x0 0x0 0x0 0x0 0x0
:;A_;::)::ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read
BIT 7 6 5 4 3 2 1 0
. latch_r_acti | latch_I_inac | latch_I_activ stop_r_ena | stop_|_enab
Field ve tive o swap_Ir pol_stop_r pol_stop_| ble e
Reset 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
:;A_;:;:ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read
BITFIELD BITS DESCRIPTION DECODE
FeilfE U (VIRTUAL_STOP_L A
VIRTUAL_STOP_R)
virtual_stop_ 14 0: SRMIR AL B XACTUAL A% B L1
enc 1+
1: 5Ymigasr B X_ENCAHHS I i il 1L
en_virtual_st 13 1 A A EAME 261 B B 3 Bz
op_r 1k
en_virtual_st 12 10 TEA BRI A2 R M5 1 240 TR R FH B B L
op_| fFik

en_softstop

11

0: fififZ 1k

1 A1k

A5 B XA 28 FH R R 5 . DMAX,
V1. D1. V2. D2. VSTOP #
TZEROWAIT /& 1Efibl. MEERS S
SEIFRABILE (REFL.
VIRTUAL_STOP_L HF#i# ¥, REFR.
VIRTUAL_STOP_R HT1E#E) J HAHMN
HIFF Az b ThEs g I, KR IR,

HEFEMURE L AT, e kB ) TZEROWAIT,

JEB: NEIGH IS StallGuard2 4 1E
M. X EdE T i StealthChop #E1FIF1E/T#
fZil. FEXFHER T, DAL, ]
N E B -G [0 )

OxO: i 52 11
Ox1: #fZ 1k

www.chiplinkstech.com

Analog Devices | 105

AVILNIdAIANOD AAdVNINIT3Ad


http://www.analog.com/

TMC5240 36V 3Amax & fig £ al A\ b 1 X B 15 | 2
BITFIELD BITS DESCRIPTION DECODE
ifd StallGuard2 5 F {51k (7£ DcStep #5230 F
WA o LSRR RN
TCOOLTHRS & & Jyf R i e I8 fE R
Fon: LA SR A i Stallguard, 4 0x0: disabled
sg_stop 10 B BT ERE T TR R AR D Oi 1 e:f:bls p
— ), MR StallGuard2 2B MR E 194 '
. WA/ TCOOLTHRS X/ 122 /E b e 17
G
en_latch_enc 9 1: FERAESHF R AR i 2507 B 10E 3
oder ENC_LATCH.
1: fE 4 BHE IR\ REFR L EEE1_ BT
latch_r_inacti 8 W O B AE F) XLATCH. &3 i
ve pol_stop_r 5 .
1: (£ B E I REF A 2 ETHS B
WL B 847 ] LATCH.
latch_r_activ 7 FEa: HiHatch r active LIH R
e status_latch_r KT T 1 113
1.
1. FEAEMSE I M REFL _ERIARS STy
latch_I_inacti 6 L AL E BB XLATCH. %3020 i
ve pol_stop_| & X,
1. ELEMSHI RN REFL _FRIA 0
_ O B B B XLATCH.
latch_|_active 5 JEn: LK status_latch_| %
latch_|_active LUARINIT 14 1R 15 11T
| 4 1. I S I A REFLA
swap_Ir REFR
W B G5 I R N B SR
O=d1k M, EHTH%: REFR L&
pol_stop_r 3 15 1 HpL
1= kM, KBEFAL: REFR FEKAF
1k AL
W B 75 52 I R N A R P
0=k M, = PHER: REFL L& HT
pol_stop_| 2 AL
1= M, KBEFAR: REFL LIKAF
1AL
1. ERIEASHE I M AR E H B 3)
stop._enab! 1 B L. R WREEIETF AT,

RIS EHTE 3D
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4 : >, SNl = —- e
TMC5240 36V 3Amax £ e f i D B IR B 4% i 4%
BITFIELD BITS DESCRIPTION DECODE
ctop_[_anabl 12 RIS B HA AR ] 13
e 0 BHUZLE $om: RAZIETF ST,
GIREE Y EEIR
RAMP_STAT (0x35)
RECRE I R FARE
BIT 15 14 13 12 11 10 9 8
Field status_virtu | status_virtu status s second_mo | t zerowait_ vzero position_rea | velocity_rea
al_stop_r al_stop_| 59 ve active ched ched
Reset 0x1 0x1 0x0 0x0 0x0 0x0 0x0 0x0
Access Write 1 to
Type Read Only | Read Only | Read Only Clear, Read Read Only | Read Only | Read Only | Read Only
BIT 7 6 5 4 3 2 1 0
Field event_pos_r | event_stop_ | event_stop_ | event_stop_ | status_latch | status_latch | status_stop | status_stop
eached sg r | r N r N
Reset 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
Access Write 1 to Write 1 to Write 1 to Write 1 to
Type Clear, Read | Clear, Read Read Only | Read Only Clear, Read | Clear, Read Read Only | Read Only
BITFIELD BITS DESCRIPTION
status_virtual_stop_r 15 WA SEI RS (1=80H)
status_virtual_stop_| 14 RS I RRE (1=80F)
1: ]\ CoolStep UKzhak DcStep Hot (WIREH) K H—AM%3s) StallGuard2 i
NE5.
status_sg 13 FEs: HIUGER SN, FRER L T (f—— BT sq_stop LUGHIR =
L F LT
1. TR AR R ENMRIT M3, Flin BT SHEK
second_move 12 51"k
t_zerowait_active 11 1: FoRHEHUE LS TZEROWAIT & . fERCHE, Bpll T bRE.
vzero 10 10 R SRl E Ny 0 {5 5.
osition reached 9 1. RoRCENL AR BIES .
posttion_ 4 XACTUAL Fil XTARGET ULHCR, iZ%b b .
. 1. RN CIE B HAREER{ES. 24 VACTUAL AT VMAX ILECHS, thbrd B .
velocity_reached 8
1. FoRCEIL AL BIME S (position_reached 25 NIEEIRA) -
event_pos_reached 7 CHNT" DU BRERERIR I ) i 5
Wik th {5 5 T EUE B .
1: KB R StallGuard2 15 IE 34 RIE S .
STAL AT A NG T B R TR 2 A I LA AR R 30ig 3, FRARiE sl o
event_stop_sg 6 Zlgik. (BN LISBRAR SRR %05 R 5 5 T ez
H.
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TMC5240 36V 3Amax & fig £ al A\ b 1 X B 15 | 2
BITFIELD BITS DESCRIPTION
10 7 IR SR BB RS 1E T 3 350 E A 1A R A S A
A LSS RAMP_MODE & & {4tk s sl i dy 4 [a) 48 S 7 Rl B2 30 K
B 1 S PE R W 45 1o 7E soft_stop B30T, &R IRFFA 2L, HEIR
event_stop_r 5 WU L L R B 7 83 . ZE A I R8s 1L Dh Re 25 b &,
(ELEYIRE T TG e
AL T A S AT ORI
10 7 B SR BB RS 1E T 3 3500 B4 1 A IR A S A
A LUS IS RAMP_MODE & & {4t s sl it dy 4 [a) 48 S 7 Rl 8% 30 K
BrAz b2 PR R T 2% 4 . 7E soft_stop BT, &R RFEA R, HEIE
event_stop_| 4 U IR IR R T 083 . RS IR R EUF LD RE B 2 TE FAr &,
(ELEYIREE TG e
AL T A S AT R IE .
1: Latch right ready
status_latch _r 3 (/] SW_MODE i #
- - latch_r_active B{latch_r_inactive
Ja F AL B AAE) (Write ‘1’ to clear)
1: Latch left ready
status_latch_| 2 (B} SW_MODE # &
- - latch_I_active 5¢latch_|_inactive
Ja F AL B AAE) (Write ‘1’ to clear)
status_stop_r 1 FSEF RS (=305
status_stop_| 0 EZHEIFIRE (1=0H)
XLATCH (0x36)
REIE R AR AR B AT
BIT 31 | 30 22 | 21 | 26 25 24
Field XLATCHI[31:24]
Reset
’;‘;‘;:ss Read Only
BIT 23 22 20 19 18 17 16
Field XLATCHI[23:16]
Reset
Access Read Onl
Type y
BIT 15 14 12 1 10 9 8
Field XLATCH[15:8]
Reset
Access Read Onl
Type y
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AVILNIAIANOD AAdVNINIT3Ad

TMC5240 36V 3Amax & e iz UD it A B 45 il £
BIT 7 6 5 4 | 3 | 2 1 0
Field XLATCHI7:0]
Reset
A
T;:;:ss Read Only
BITFIELD BITS DESCRIPTION
R A BRYAEALE, 7E W] gRFEIF R FAF I Bl A7 XACTUAL (il 1/
SW_MODE) .
XLATCH 31:0 JE: AL ATLL S XLATCH —#28& ) ENC_LATCH LU —E 1A
Z.
ENCMODE !0x38l
BIT 10 9 8
Field enc_sel_de | | in v act | clr_enc x
cimal
Reset 0x0 0x0 0x0
:;A_ccess Write, Read | Write, Read | Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field pos_neg_edge[1:0] clr_once clr_cont ignore_AB pol_N pol_B pol_A
Reset 0x0 0x0 0x0 0x0 0x0 0x0
?;;:ss Write, Read Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read
BITFIELD BITS DESCRIPTION DECODE
_ OXO: 2 i 85 T 73 At B 25 — b A =X
ma PORT) /65536
Ox1: 2 At 25 T 73 4 s 5 A5 3k il ABE o
CONC_CONST (FRACTIONAL PORT) /
10000+%%
0x0: 2£ 1
0x1: [ # XACTUAL £ ® 5 X_ENC —#E4E .
latch_x_act 9 BB E fYFEPOS_EDGEMINEG_EDGE#: £ fN;if i 3
PRI A7 R A AR AR A
0x0: &4 N kR, X_ENC 25 N7 H
" ENC_LATCH
lr_enc_x 8 G 3 07 AR E Ox: 75 N i PHI B AN i) 2
X_ENC
0x0: N EE AR R N FHZ0n0 a2 BUs i
Ox1: NIEETE E BdEAT NS SR A 2L
pos_neg_edg 76 NIE S R Ox2:NIEIE A2 AF I B N TR I A 2%
€ 0x3: NIEIE 7EE B A AETE B FIN T AR 2L
0x0: 2£ 1
clr_once 5 A7 B B AL E Ox1: FES V55 T — M4 87 s i b
X ENC
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2 + DTN — Yt [=1=]
TMC5240 36V 3Amax & fefE sl UP Ik B 5 il 4
BITFIELD BITS DESCRIPTION DECODE
0x0: 25/
o OX1: L7 B 3 LENSE PR BRX_ENG (f
clr_cont 4 1 B AL VCWERE— K, H UKL B SIS RN 4L
)
0x0: R fpol_N. pol_AFipol Bttt ICHCE;, 74>
) KAENF:.
ignore_AB 3 N .\
gnore._ Bl Ox: NIt 2 ARIBHE I
N N 0x0: | i
pol_N 2 TSN AR Ox1: high active
pol_B 1 XN T B A ot pe
pol_A 0 Required A polarity for an N channel event 8)):? ggg
X_ENC (0x39)
BIT 31 30 29 28 | 27 | 2 25 24
Field X_ENCJ31:24]
Reset 0x0
Access .
Type Write, Read
BIT 23 22 21 20 19 18 17 16
Field X_ENCJ[23:16]
Reset 0x0
Access .
Type Write, Read
BIT 15 14 13 12 1 10 9 8
Field X_ENC[15:8]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field X_ENCJ[7:0]
Reset 0x0
¢ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
X_ENC 31:0 Actual encoder position (signed)
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TMC5240

ENC CONST (0x3A)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 31 30 29 28 | 27 | 2 25 24
Field ENC_CONST[31:24]
Reset 0x10000
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field ENC_CONST[23:16]
Reset 0x10000
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field ENC_CONST[15:8]
Reset 0x10000
Access .
Type Write, Read
BIT 7 6 5 4 3 2 1 0
Field ENC_CONSTI[7:0]
Reset 0x10000
Access .
Type Write, Read
BITFIELD BITS DESCRIPTION
Accumulation constant (signed)
16 bit integer part, 16 bit fractional part
X_ENC accumulates
+/- ENC_CONST / (2*6*X_ENC) (binary)
or
+/-ENC_CONST / (10"4*X_ENC) (decimal)
ENC_CONST 31:0 ENCMOD_E bit enc_sel_decjmal §wit9hes between decimal and binary setting.
Use the sign, to match rotation direction!
binary:
+ [usteps/2716]
(0 ...
32767.999847)
decimal:
+(0.0 ... 32767.9999)
reset default = 1.0 (=65536)

ENC STATUS (0x3B)

Encoder status information
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2 + S p ey — . [=1=]
TMC5240 36V 3Amax ! it 8 il 2D Bk BK B 4% il 4
BIT 1 0
Field deviation_w n_event
arn -
Reset 0x0 0x0
Access Write 1 to Write 1 to
Type Clear, Read | Clear, Read
BITFIELD BITS DESCRIPTION DECODE
0x0: #A %
deviation_wa 1 Ox1: HIREAIRGFAER, NREERRIRERE. ¥
m ENC_DEVIATION # &4 0 LIAEH .
0x0: LHHfF
o event 0 Oxt: KOMUBSfh., TERIRALL, HIEMMRES
A1,
ENC LATCH ‘0x3C[
BIT 31 30 29 2 | 27 | 2 25 24
Field ENC_LATCH[31:24]
Reset 0x0
Access
Type Read Only
BIT 23 22 21 20 19 18 17 16
Field ENC_LATCH[23:16]
Reset 0x0
Access
Type Read Only
BIT 15 14 13 12 1 10 9 8
Field ENC_LATCH[15:8]
Reset 0x0
Access
Type Read Only
BIT 7 6 5 4 3 2 1 0
Field ENC_LATCH][7:0]
Reset 0x0
Access
Type Read Only
BITFIELD BITS DESCRIPTION
ENC_LATCH 31:0 O X & TE BT |
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TMC5240

ENC DEVIATION (0x3D)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 19 18 | 17 | 16
Field ENC_DEVIATION[19:16]
Reset 0x0
Access Write, Read
Type

BIT 15 14 13 12 1 10 9 8
Field ENC_DEVIATION[15:8]
Reset 0x0
Access Write, Read
Type

BIT 7 6 5 4 3 2 1 0
Field ENC_DEVIATION[7:0]
Reset 0x0
Access .
Type Write, Read

BITFIELD BITS DESCRIPTION
it 2T HEs I XACTUAL 2 [8] (1 B K5 U 22 FH T m 22 TR
ENC_DEV|AT|ON 19:0 éﬁ%f{ﬁ%ﬁ ENC_STATUS.deviation_warn 0=
TIReR M
VIRTUAL STOP L !0x3El

BIT 31 | 30 29 22 | 21 | 26 25 24
Field VIRTUAL_STOP_L[31:24]
Reset 0x0
Access .
Type Write, Read

BIT 23 22 21 20 19 18 17 16
Field VIRTUAL_STOP_L[23:16]
Reset 0x0
Access Write, Read
Type

BIT 15 14 13 12 1 10 9 8
Field VIRTUAL_STOP_L[15:8]
Reset 0x0
Access Write, Read
Type

BIT 7 6 5 4 3 2 1 0
Field VIRTUAL_STOP_L[7:0]
Reset 0x0
Access Write, Read
Type
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4 : >, SNl = - e
TMC5240 36V 3Amax ! it 8 il 2D Bk BK B 4% il 4
BITFIELD BITS DESCRIPTION
BT omit 28 BORHH AL E 1 B M B O AR AT S UL, SR — N b
virtual_stop_enc = 1:
X ENC <= VIRTUAL_STOP_L
virtual_stop_enc = 0:
VIRTUAL_STOP_L 31:.0 XACTUAL <= VIRTUAL_STOP_L
-2731...
+(2731)-1
VIRTUAL STOP R (0x3F)
BIT 31 | 30 29 28 | 22 | 2 25 24
Field VIRTUAL_STOP_R[31:24]
Reset 0x0
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field VIRTUAL_STOP_R[23:16]
Reset 0x0
Access .
Type Write, Read
BIT 15 14 13 12 11 10 9 8
Field VIRTUAL_STOP_R[15:8]
Reset 0x0
Access .
Type Write, Read
BIT 7 6 5 4 3 2 1 0
Field VIRTUAL_STOP_R][7:0]
Reset 0x0
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
TGS EIME LI R RIS, R —A bR
virtual_stop_enc = 1:
X _ENC >= VIRTUAL_STOP_R
virtual_stop_enc = 0:
VIRTUAL_STOP_R 31:0 XACTUAL >= VIRTUAL_STOP_R

2A31...
+(2431)-1
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TMC5240

ADC VSUPPLY_AIN (0x50)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 28 27 | 2 | 25 24
Field ADC_AIN[12:8]
Reset
Access Read Only
Type

BIT 23 22 21 20 19 18 17 16
Field ADC_AIN[7:0]
Reset
Access Read Only
Type

BIT 15 14 13 12 11 10 9 8
Field - - - ADC_VSUPPLY[12:8]
Reset - - -
Access - - - Read Only
Type

BIT 7 6 5 4 3 2 1 0
Field ADC_VSUPPLY[7:0]
Reset
Access Read Only
Type

BITFIELD BITS DESCRIPTION
ADC_AIN 28:16 ADC_AIN 5| FRHE(E CBEHO
ADC_VSUPPLY 12:0 VS ERYSBRIIEE (G EEIENRIEN) . THE: 5 2048 MG
ADC TEMP (0x51)

BIT 28 27 26 | 25 24
Field RESERVED[12:8]
Reset
Access Read Only
Type

BIT 23 22 21 20 19 18 17 16
Field RESERVEDI7:0]
Reset
Access Read Only
Type

BIT 15 14 13 12 1 10 9 8
Field - - - ADC_TEMP[12:8]
Reset - - -
Access - - - Read Only
Type
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4 : >, SNl = —- e
TMC5240 36V 3Amax £ e f i D B IR B 4% i 4%
BIT 7 6 5 4 | 3 | 2 1 0
Field ADC_TEMP[7:0]
Reset
Access Read Onl
Type y
BITFIELD BITS DESCRIPTION
RESERVED 28:16
ADC TEMP 120 igﬂ?/ﬂ%‘lg ({&@i}gy}i%ﬁﬁgy}i) ’ E%ﬁ%' /‘@20484\15[4’%:']
OTW_OV_VTH (0x52)
BIT 28 27 26 | 25 | 24
Field OVERTEMPPREWARNING_VTH[12:8]
Reset 0d2962
:;A_ccess Write, Read
ype
BIT 23 22 21 20 19 18 17 16
Field OVERTEMPPREWARNING_VTHI[7:0]
Reset 0d2962
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field - - - OVERVOLTAGE_VTH[12:8]
Reset — — - 0xF25
Access .
Type - - - Write, Read
BIT 7 6 5 4 3 2 1 0
Field OVERVOLTAGE_VTH[7:0]
Reset 0xF25
:Ib:ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
T B A AE 2% 0x51 >= 0x52
O\éERTEMPPREWARN 28:16 ADC_TEMP >= OVERTEMPPREWARNING_VTH
ING_VTH :
P fik R AR IR T (VI 4R G E - 0xB92 =120°C)
o o E B IR & PN

MSLUT 0 (0x60)

Microstep table entries 0...31
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

BIT 31 30 29 28 | 27 | 26 25 24
Field MSLUT _0[31:24]
Reset OxAAAAB554
Access Write, Read
Type

BIT 23 22 21 20 19 18 17 16
Field MSLUT_0[23:16]
Reset O0xAAAAB554
Access Write, Read
Type

BIT 15 14 13 12 11 10 9 8
Field MSLUT_0[15:8]
Reset 0xAAAAB554
Access Write, Read
Type

BIT 7 6 5 4 3 2 1 0
Field MSLUT_0[7:0]
Reset 0xAAAAB554
Access .
Type Write, Read

BITFIELD BITS DESCRIPTION

gsmma@ MSLUTSEL W F7ZH-& 1T, MIZEHZH x M H x+1 2R E
It

0: W= %00: -1
%01: +0
%10: +1
%11: +2

1: W= %00: +0
%01: +1

0, .
MSLUT 0 31:0 02](1) Ig

EAEE Nz — S %i%. CUR_A Al CUR_B HIEIARE Ak
START_SIN #1 START_SIN9O 1§ MSCNT {7 & 0.

ofs31, ofs30, ..., ofs01, ofs00

0fs255, ofs254, ..., ofs225, ofs224

reset default= sine wave table

MSLUT 1 (0x61)

Microstep table entries 32...63

AVILNIAIANOD AAdVNINIT3Ad

BIT 31 | 30 29 28 | 21 | 26 25 24
Field MSLUT_1[31:24]
Reset Ox4A9554AA
Access Write, Read
Type
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P2y X ) S B — g
TMC5240 36V 3Amax & fe s il A 1 DR Bl ] 2
BIT 23 22 21 20 | 19 | 18 17 16
Field MSLUT_1[23:16]
Reset 0x4A9554AA
Access Write, Read
Type
BIT 15 14 13 12 1 10 9 8
Field MSLUT_1[15:8]
Reset 0x4A9554AA
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field MSLUT_1[7:0]
Reset 0x4A9554AA
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
;é'ﬂﬁﬁjm MSLUTSEL W L H &, BN TREE x %k H x+1 Z %
0: W= %00: -1
%01: +0
%10: +1
%11: +2
1: W= %00: +0
%01: +1
. %10: +2
MSLUT _1 31:0 %11: +3
XRE—r2 —KMES MG, CUR_A 1 CUR_B MIECIA{H ZME1E
START_SIN Al START_SIN90 ) MSCNT 7% 0.
ofs31, ofs30, ..., ofs01, ofs00
ofs255, 0fs254, ..., 0fs225, ofs224
reset default= sine wave table
MSLUT 2 (0x62
Microstep table entries 64...95
BIT 31 [ 30 29 28 | 21 | 2 25 24
Field MSLUT_2[31:24]
Reset 0x24492929
Access .
Type Write, Read
BIT 23 22 21 20 19 18 17 16
Field MSLUT_2[23:16]
Reset 0x24492929
Access Write, Read
Type
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2 + T — Yt [=1=]
TMC5240 36V 3Amax B e il D HE XS ) 4%
BIT 15 14 13 2 | 11 [ 10 9 8
Field MSLUT_2[15:8]
Reset 0x24492929
:Ib_.ccess Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field MSLUT_2[7:0]
Reset 0x24492929
:;A_ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
Each bit gives the difference between entry x and entry x+1 when combined
with the corresponding MSLUTSEL W bits:
0: W= %00: -1
%01: +0
%10: +1
%11: +2
1: W= %00: +0
%01: +1
. %10: +2
MSLUT_2 31:0 %11: +3
This is the differential coding for the first quarter of a wave. Start values for
CUR_A and CUR_B are stored for MSCNT position 0 in START_SIN and
START_SIN9O.
ofs31, ofs30, ..., ofs01, ofs00
ofs255, 0fs254, ..., 0fs225, ofs224
reset default= sine wave table
MSLUT 3 (0x63)
Microstep table entries 96...127
BIT 31 | 30 29 28 | 27 | 2 25 24
Field MSLUT_3[31:24]
Reset 0x10104222
:;A_ccess Write, Read
ype
BIT 23 22 21 20 19 18 17 16
Field MSLUT_3[23:16]
Reset 0x10104222
Access .
Type Write, Read
BIT 15 14 13 12 11 10 9 8
Field MSLUT_3[15:8]
Reset 0x10104222
‘.?.ccess Write, Read
ype
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TMC5240

36V 3Amax #

Tl b BB 2 i 4%

BIT

4 | 3

Field

MSLUT _3[7:0]

Reset

0x10104222

Access
Type

Write, Read

BITFIELD

BITS

DESCRIPTION

MSLUT 3

31:0

Each bit gives the difference between entry x and entry x+1 when combined
with the corresponding MSLUTSEL W bits:

0: W= %00: -1
%01: +0
%10: +1
%11: +2

1: W= %00: +0
%01: +1
%10: +2
%11: +3

This is the differential coding for the first quarter of a wave. Start values for
CUR_A and CUR_B are stored for MSCNT position 0 in START_SIN and

START_SIN9O.

ofs31, ofs30, ..., ofs01, ofs00

ofs255, ofs254, ..., 0fs225, ofs224

reset default= sine wave table

MSLUT 4 (0x64)

Microstep table entries 128...159

BIT 31 | 30 29 28 | 27 | 2 25 24
Field MSLUT_4[31:24]
Reset OXFBFFFFFF
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field MSLUT_4[23:16]
Reset OxFBFFFFFF
Access Write, Read
Type
BIT 15 14 13 12 1 10 9 8
Field MSLUT_4[15:8]
Reset OxFBFFFFFF
Access .
Type Write, Read
BIT 7 6 5 4 3 2 1 0
Field MSLUT _4[7:0]
Reset OxFBFFFFFF
Access Write, Read
Type
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4 : >, SNl = —- e
TMC5240 36V 3Amax & e i\ B IK B % ] 4
BITFIELD BITS DESCRIPTION
Each bit gives the difference between entry x and entry x+1 when combined
with the corresponding MSLUTSEL W bits:
0: W= %00: -1
%01: +0
%10: +1
%11: +2
1: W= %00: +0
%01: +1
. %10: +2
MSLUT_4 31:0 %11 +3

This is the differential coding for the first quarter of a wave. Start values for
CUR_A and CUR_B are stored for MSCNT position 0 in START_SIN and
START_SIN90.

0fs31, ofs30, ..., ofs01, ofs00

ofs255, ofs254, ..., ofs225, ofs224

reset default= sine wave table

MSLUT 5 (0x65)

Microstep table entries 160...191

BIT 31 | 30 29 28 | 2z | 26 25 24
Field MSLUT_5[31:24]
Reset 0xB5BB777D
Access .
Type Write, Read
BIT 23 22 21 20 19 18 17 16
Field MSLUT_5[23:16]
Reset 0xB5BB777D
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field MSLUT_5[15:8]
Reset 0xB5BB777D
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field MSLUT_5[7:0]
Reset 0xB5BB777D
Access Write, Read
Type
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P2y T >, S B — 2
TMC5240 36V 3Amax & e i\ B IK B % ] 4
BITFIELD BITS DESCRIPTION
Each bit gives the difference between entry x and entry x+1 when combined
with the corresponding MSLUTSEL W bits:
0: W= %00: -1
%01: +0
%10: +1
%11: +2
1: W= %00: +0
%01: +1
. %10: +2
MSLUT_5 31:0 %11 +3

This is the differential coding for the first quarter of a wave. Start values for
CUR_A and CUR_B are stored for MSCNT position 0 in START_SIN and
START_SIN90.

0fs31, ofs30, ..., ofs01, ofs00

ofs255, ofs254, ..., ofs225, ofs224

reset default= sine wave table

MSLUT 6 (0x66)

Microstep table entries 192...223

BIT 31 | 30 29 28 | 2z | 26 25 24
Field MSLUT_6[31:24]
Reset 0x49295556
Access .
Type Write, Read
BIT 23 22 21 20 19 18 17 16
Field MSLUT_6[23:16]
Reset 0x49295556
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field MSLUT_6[15:8]
Reset 0x49295556
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field MSLUT_6[7:0]
Reset 0x49295556
Access Write, Read
Type
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TMC5240

36V 3Amax & R A D HE K B 5 | 28

BITFIELD

BITS

DESCRIPTION

MSLUT 6

31:0

Each bit gives the difference between entry x and entry x+1 when combined
with the corresponding MSLUTSEL W bits:
0: W= %00: -1

%01: +0

%10: +1

%11: +2
1: W= %00: +0

%01: +1

%10: +2

%11: +3
This is the differential coding for the first quarter of a wave. Start values for
CUR_A and CUR_B are stored for MSCNT position 0 in START_SIN and
START_SIN9O.
0fs31, ofs30, ..., ofs01, ofs00

ofs255, ofs254, ..., ofs225, ofs224

reset default= sine wave table

MSLUT 7 (0x67)

Microstep table entries 224...255

BIT 31 | 30 29 2 | 22 | 2 25 24
Field MSLUT_7[31:24]
Reset 0x404222
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field MSLUT_7[23:16]
Reset 0x404222
Access .
Type Write, Read
BIT 15 14 13 12 11 10 9 8
Field MSLUT_7[15:8]
Reset 0x404222
Access Write, Read
Type
BIT 7 6 5 4 3 2 1 0
Field MSLUT _7[7:0]
Reset 0x404222
Access Write, Read
Type
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NV TS —h s =)
TMC5240 36V 3Amax B e il D HE XS ) 4%
BITFIELD BITS DESCRIPTION
Each bit gives the difference between entry x and entry x+1 when combined
with the corresponding MSLUTSEL W bits:
0: W= %00: -1
%01: +0
%10: +1
%11: +2
1: W= %00: +0
%01: +1
. %10: +2
MSLUT_7 31:0 %11 +3
This is the differential coding for the first quarter of a wave. Start values for
CUR_A and CUR_B are stored for MSCNT position 0 in START_SIN and
START_SIN90.
ofs31, ofs30, ..., ofs01, ofs00
0fs255, 0fs254, ..., 0fs225, ofs224
reset default= sine wave table
MSLUTSEL (0x68)
BIT 31 | 30 29 28 | 27 26 25 24
Field X3[7:0]
Reset OxFF
:;A_ccess Write, Read
ype
BIT 23 22 21 20 19 18 17 16
Field X2[7:0]
Reset OxFF
:;A_ccess Write, Read
ype
BIT 15 14 13 12 11 10 9 8
Field X1[7:0]
Reset 0x80
Access .
Type Write, Read
BIT 7 6 5 4 3 2 1 0
Field W3[1:0] W2[1:0] W1[1:0] WO[1:0]
Reset 0x1 0x1 0x1 0x2
:l-l};;:ss Write, Read Write, Read Write, Read Write, Read
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NV TS —h s =)
TMC5240 36V 3Amax & e i\ B IK B % ] 4
BITFIELD BITS DESCRIPTION
LUT segment 1 start
The sine wave look up table can be divided into up to four segments using an
individual step width control entry Wx. The segment borders are selected by
X1, X2 and X3.
) Segment 0 goes from 0 to X7-1.
X3 31:24 Segment 1 goes from X7 to X2-1.
Segment 2 goes from X2 to X3-1.
Segment 3 goes from X3 to 255.
For defined response the values shall satisfy:
0<X71<X2<X3
LUT segment 1 start
The sine wave look up table can be divided into up to four segments using an
individual step width control entry Wx. The segment borders are selected by
X1, X2 and X3.
. Segment 0 goes from 0 to X7-1.
X2 23:16 Segment 1 goes from X7 to X2-1.
Segment 2 goes from X2 to X3-1.
Segment 3 goes from X3 to 255.
For defined response the values shall satisfy:
0<X71<X2<X3
LUT segment 1 start
The sine wave look up table can be divided into up to four segments using an
individual step width control entry Wx. The segment borders are selected by
X1, X2 and X3.
X1 15:8 Segment 0 goes from 0 to X7-1.
' Segment 1 goes from X7 to X2-1.
Segment 2 goes from X2 to X3-1.
Segment 3 goes from X3 to 255.
For defined response the values shall satisfy:
0<X1<X2<X3
LUT width select from ofs(X3) to ofs255
Width control bit coding WO...W3:
W3 7:6 %00: MSLUT entry 0, 1 select: -1, +0
%01: MSLUT entry 0, 1 select: +0, +1
%10: MSLUT entry 0, 1 select: +1, +2
%11: MSLUT entry 0, 1 select: +2, +3
LUT width select from ofs(X2) to ofs(X3-1)
Width control bit coding WO0...W3:
W2 5:4 %00: MSLUT entry 0, 1 select: -1, +0
%01: MSLUT entry 0, 1 select: +0, +1
%10: MSLUT entry 0, 1 select: +1, +2
%11: MSLUT entry 0, 1 select: +2, +3
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TMC5240 36V 3Amax & R A D HE K B 5 | 28

BITFIELD BITS DESCRIPTION

LUT width select from ofs(X1) to ofs(X2-1)

Width control bit coding WO0...W3:

W1 3:2 %00: MSLUT entry 0, 1 select: -1, +0
%01: MSLUT entry 0, 1 select: +0, +1
%10: MSLUT entry 0, 1 select: +1, +2
%11: MSLUT entry 0, 1 select: +2, +3

LUT width select from ofs00 to ofs(X1-1)

Width control bit coding WO0...W3:

WO 1:0 %00: MSLUT entry 0, 1 select: -1, +0
%01: MSLUT entry 0, 1 select: +0, +1
%10: MSLUT entry 0, 1 select: +1, +2
%11: MSLUT entry 0, 1 select: +2, +3

MSLUTSTART (0x69)

Start values are transferred to the microstep registers CUR_A and CUR_B, whenever the reference position MSCNT=0

AVILNIAIANOD AAdVNINIT3Ad

is passed.

BIT 31 | 30 29 28 | 27 | 2 25 24
Field OFFSET_SIN90[7:0]
Reset 0x0
Access Write, Read
Type

BIT 23 22 21 20 19 18 17 16
Field START_SIN90[7:0]
Reset 0d247
Access Write, Read
Type

BIT 15 14 13 12 11 10 9 8
Field - - - - - - - -
Reset - - - - - - - -
Access _ _ _ _ _ _ _ _
Type

BIT 7 6 5 4 3 2 1 0
Field START_SIN[7:0]
Reset 0x0
Access Write, Read
Type

BITFIELD BITS DESCRIPTION
. Signed offset for cosine wave +-127 microsteps. Adapt START_SIN90 to
OFFSET_SIN90 31:24 match the microstep wave table at position MSCNT=0
. START_SIN90 gives the absolute value for cosine wave microstep table entry

START_SIN90 23:16 at MSCNT=0 (table position 256+0FFSET _SIN90).
START_SIN 7:0 START_SIN gives the absolute value at microstep table entry 0.
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TMC5240 36V 3Amax & ReE A D Bt X B 5 ] 28

MSCNT (0x6A)

BIT °o | s
Field MSCNT[9:8]
Reset 0x0
Access
Type Read Only

BIT 7 6 5 4 3 2 1 0
Field MSCNT[7:0]

Reset 0x0

Access

Type Read Only

BITFIELD BITS DESCRIPTION

WO A . Rom CUR_A TERUP R P b . CUR_B i /H 256 1w

MSCNT 9:0 = (2 HHEND .
FEav: HEERAE 1 MSLUTSTART 2¢ MSLUT A1 MSLUTSEL 2 fifs)#)
MSCNT X217 &.

MSCURACT (0x6B)

AVILNIAIANOD AAdVNINIT3Ad

BIT 17 | 16
Field CUR_AJ[1:0]
Reset OxF7
Access
Type Read Only

BIT 15 14 13 12 1 10 9 8
Field - - - - - - - CUR_BI8]
Reset - - - - - - - 0x0
Access
Type - - - - - - - Read Only

BIT 7 6 5 4 3 2 1 0
Field CUR_BJ7:0]

Reset 0x0
Access
Type Read Only
BITFIELD BITS DESCRIPTION
CUR_A 24:16 M MSLUT SEURELHL A B CRAZSD IOSEBRBUL it R4 O
CUR B 50 M MSLUT SEERHHUBL B A CIESZ30) HISKBRMub i CREMR4THO
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CHOPCONF (0x6C)

36V 3Amax #

e D 1 B 51 75 ] 2

BIT 31 30 29 28 27 26 | 25 24
Field diss2vs diss2g dedge intpol MRES[3:0]
Reset 0x0 0x0 0x0 0x1 0x0
:;A_;:;:ss Write, Read | Write, Read | Write, Read | Write, Read Write, Read
BIT 23 22 21 20 19 18 17 16
Field TPFD[3:0] vhighchm vhighfs - TBL[1]
Reset 0x4 - 0b10
:;A_;:;:ss Write, Read Write, Read | Write, Read - Write, Read
BIT 15 14 13 12 1 10 9 8
Field TBL[O] chm - disfdcc fd3 HEND_OFFSETI[3:1]
Reset 0b10 - 0x2
'.?.;;:ss Write, Read | Write, Read - Write, Read | Write, Read Write, Read
BIT 7 6 5 4 3 2 1 0
. HEND_ OFF . .
Field SET[O0] HSTRT_TFD210[2:0] TOFF[3:0]
Reset 0x2 0x5 0x0
Access Write, Read Write, Read Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
, B 0x0: VS K& lidr It I
dissvs 3| RS Ox1: #4/1] VS Bk {ad"
. ~ 0x0: X Hh s % Cr 4 H A
0 g 1A —
diss2g 30 of 4 % PR 2 Ox1: 2 Fi et b i B A
0x0: ?Tﬂé}ﬂ
dedge 29 J3 F RS o R ok v Ox1: FERANHERIAZE A FH B BR ki DA AR R
0x0: ToidfE
0x1: EPRHCE 2% (MRES) Wil % 256 4
intpol 28 T4 3 256 WP #, DASEILECPARI AT (ROEH T
STEP/DIR iz47)
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TMC5240

36V 3Amax & R A D HE K B 5 | 28

BITFIELD

BITS

DESCRIPTION

DECODE

MRES

27:24

%0000:
JR/E 256 TP BE . EEH L BE S N RIS
Szl —Ea.

%0001 ... %1000:

128, 64, 32, 16, 8, 4, 2, FULLSTEP
FRARRE Bk, JuH2 AT STEP/DIR ##
1E.

SRR H T RAN RIS 2 — R ECE R
The driver automatically uses microstep
positions which result in a symmetrical wave,
when choosing a lower microstep resolution.
step width=2"MRES [microsteps]

TPFD

23:20

Y By P R[]

TPFD =] LI PLHT P AIENR . BB
TS AT (1) 18 8 4 7 FEA AR P SO S A
NP PRTE R Yok B B 4R 282 6T (1]

NcLk= 128*TPFD

%0000: Disable

%0001 ... %1111:1 ... 15

vhighchm

19

TR AR

28 VHIGH B, %47 )3 FH U)#e 2] chm=1
Al fd=0. XFE, A LASCHLE mpiREE . wl L
5 vhighfs=1 g5 & /. Wit E, N TOFF
WETE SIS T WM A iR, LBk ST i AR
EInfE.

vhighfs

18

L VHIGH I, iZ608 Vsl
INAE 45° fr EREAT Y. AP F AR s AR
KHE 45° fr B IRE R K AR .

TBL

16:15

TBL /7 EIN Rk #%

%00 ... %11:

B Ras s AR R BN 16, 24, 36 5 54

ANt b

FE: KEHITEEFEE XA %01 2 %10
(EEHUE: OTP %01 2 %10)

chm

14

Hrppial

0x0: #rfEMiz (SpreadCycle)

Ox1: HL A PUs 2 kI 3] (Y145 E 5% P[]
IR FFRFR AT, PRI R (] 2 1k
TEURR A FIN S AR

PR
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TMC5240

36V 3Amax & R A D HE K B 5 | 28

BITFIELD BITS

DESCRIPTION

DECODE

disfdcc 12

PRI IR

chm=1:disfdcc=1 ZE/f] B )it H E#3HE/H LU 2K a1
R RE e A

fd3 11

TFD[3]

4 chm=1:
MSB Hu# = ith 5] i & TFD

HEND_OFFS

ET 10:7

with chm=0:

HEND = B4

%0000 ... %1111:

Hysteresis is -3, -2, -1,0, 1, ..., 12
(IZWE R 1/512 iR E) X2/ T
T s ST o (P R i o

with chm=1:

OFFSET = sine wave offset

%0000 ... %1111:

Offsetis -3, -2,-1,0,1, ..., 12

KA R RE, %A 1/512 i B4
N2 % JERUEACROEI-

HSTRT_TFD

210 6:4

with %000 ... %111:

HSTRT | (w8 1/512 Fimsl
hysteresis FEE)

start
value - .
added to B FA HEND+HSTRT

HEND | <16- .
o FE16 T PP TT—
Sy d=prt

chm=0 #1,2, ..., 8 IINENER M
& HEND —

with TR T il TR) 7R
chm=1 (MSB: fd3):

%0000 ... %1111:

TFD [2..0] | esgz it (0] & & TFD
fast decay | NCLK= 32*TFD (%0000:
time [V&353%)

setting

TOFF 3:0

TOFF % HI T MR ) 1 7

R VA e i) 182 42 A8 R B A R S
]

NCLK= 24 + 32*TOFF

%0000: MBI {ERERE I, FrAHi ok il
%0001: 1 - LT TBL =22

%0010 ... %1111:2 ... 15
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TMC5240

COOLCONF (0x6D)

36V 3Amax & R A oD Bt B 5 ] 2%

BIT 24
Field sfilt
Reset 0x0
:;A_ccess Write, Read

ype

BIT 23 22 21 20 19 18 17 16
Field - sgt[6:0]

Reset - 0x0
:;A_ccess — Write, Read
ype

BIT 15 14 13 12 1 10 9 8

Field seimin sedn[1:0] - semax[3:0]
Reset 0x0 0x0 - 0x0
'.?.ccess Write, Read Write, Read - Write, Read

ype

BIT 7 6 5 4 3 2 1 0

Field - seup[1:0] - semin[3:0]
Reset - 0x0 - 0x0
Access . .

Type - Write, Read - Write, Read
BITFTELD BITS DESCRIPTION DECODE
0x0: FrutfEz, StallGuard [t a] 93
Ox1: JEWMH, &FIUAN45FH—IK StallGuard
sfilt 24 StallGuard2 #! StallGuard4 i i 28 5 F 155, HTFAME BRI A 2
StallGuard2 {4
%A 755 H 5 StallGuard2 [ J<i# 44 H
VL FREREREONETE. EBE, R
FEiE . FREH T K Z BRI
sgt 22:16 -64 to +63:%% =i UE 2 StallGuard2 1 R
FERFAR, IF HL7 2SR B R 7m e
A 325 L ¢
seimin 15 B fi LA ) ) et/ BRI 0x0: Eﬁ‘m}xﬁﬂﬁ 1/2 (IRUN)
Ox1: ML AN 1/4 (IRUN)
LI T BTl
%00: 4 32 4™ StallGuard?2 1A/ 1
%01: & 8 > StallGuard2 & J 1
%10: 4 2 4> StallGuard?2 18 ¥k 1
sedn 14:13 %11: 4> StallGuard2 {& 51
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TMC5240

36V 3Amax & R A D HE K B 5 | 28

BITFIELD

BITS

DESCRIPTION

DECODE

semax

B HE RS HI ) StallGuard2 IR HEHE
i StallGuard2 45 4+ 5 & T
(SEMIN+SEMAX+1)*32, | ML HL AR /N A
fit. %0000 ... %1111:0...15

seup

6:5

B LR
FEANIAS1Y) StallGuard2 {E 1) H it i &0
%00 ... %11: 1. 2. 4. 8

semin

3:0

BB HEL AT AN R e HE S R B
StallGuard2 {&
5 StallGuard2 45 AL T
SEMIN*32, U] FELATL FELAE 2385 0 A sk /s
FRAL B 2k A
%0000: %4 fE i CoolStep <1
%0001 ... %1111:1 ... 15

DCCTRL (0x6E)
DcStep (DC) H sh#fAHRL & 27 47 #% (Gl 5] i DCEN 5t ik VDCMIN Jg H)

ferR: AR R0 0 PER siEd HIZ 5L, DeStep AI{RHLHE 4T StallGuard 55 . WA I vhighfs, DC_SG
PRARERCR, EE R E vhighchm.

fE VHIGH DL B AT . A

BIT 23 | 22 | 20 | 20 | 19 18 | 17 16
Field DC_SG[7:0]
Reset 0x0
Access Write, Read
Type
BIT 15 14 13 12 11 10 9 8
Field - - - - - - DC_TIME[9:8]
Reset - - - - - - 0x0
:;A_ccess - - - - - - Write, Read
ype
BIT 7 6 5 4 3 2 1 0
Field DC_TIMEJ[7:0]
Reset 0x0
Access Write, Read
Type
BITFIELD BITS DESCRIPTION
7£ DcStep X T i il DcStep StallGuard2 #4725 35 16 Il () i K
DC_SG 23:16 PWM HJa i a . (DC_SG * 16/fCLK) % E % =T DC_TIME/16
0=/
Y BFIY * L =N ke 2% SF I
DC_TIME 9:0 ?gY_M gt ] R (DC_TIME * 1/fCLK). % B i T 20 A I ]
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TMC5240

DRV_STATUS (0x6F)

36V 3Amax #

e SR D HE DR 5 475 1) 4%

BIT 31 30 29 28 27 26 25 24
Field stst olb ola s2gb s2ga otpw ot stallguard
Reset
Access
Type Read Only Read Only Read Only Read Only Read Only | Read Only Read Only Read Only

BIT 23 22 21 20 19 18 17 16
Field - - - CS_ACTUALI4:0]

Reset - - -
Access - - - Read Onl
Type y

BIT 15 14 13 12 11 10 9 8
Field fsactive stealth s2vsb s2vsa - - SG_RESULT[9:8]
Reset - -

'.?.;;:ss Read Only | Read Only | Read Only | Read Only - - Read Only
BIT 7 6 5 4 3 2 1 0
Field SG_RESULT[7:0]
Reset
Access Read Onl
Type y
BITFIELD BITS DESCRIPTION DECODE
SRR
AR E RN BAE R MR R AT AL T
stst 31 HRA . XRAAERE — ke R
2120 AMF 4o
0x0: IE#izfT
Ox1: BARA I ZIH RS,
olb 30 B AR 8 AR~ P X R R MRS BMRE. KSR A
REUTATATS) . PREE AR LT B2 R AR
Ko AAERE S EL R PR A
0x0: IE#IizAT
Ox1: AFAARLIN I ERAR S
ola 29 A HFF B SRR R K R — MRS B . RSN BRI
REEATATS) . Pod@sh R LN T RE 2 R AR R
e AAEAEEEE R PG .
0x0: IE#izfT
o Ox1: 7€ B ARSI %} GND 4%, UWRahasstH .
s2gb 28 BAH X AT BR i REAR B RIFESNIRES, BB IRENFE Pl i
(TOFF=0) 8% ENN #i NZEH .
0x0: IE#IizAT
o Ox1: 76 A MRS %} GND A% . UWRBhasstH .
s2ga 21 AR HO R AR S ARFRT AR, BBV R R

(TOFF=0) =, ENN HMINZEH,
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TMC5240

36V 3Amax & e kP

REBR B 7 1

BITFIELD

BITS

DESCRIPTION

DECODE

otpw

26

TR R

0x0: IEHIZAT
Ox1: R & E BT .
Tob PR o 50T 19 e 0 FH 7

ot

25

0x0: IEHIZAT

Ox1: CkBIRTERA] . IKShasHi2EH, HEF
otpw 1T IC AT IE R .

Tk R BT A FELR A

stallguard

24

StallGuard2/StallGuard4 IR 2

0x0: IE#IZAT

0x1: StallGuard2 (f£ SpreadCycle #1E) 435
Ko B b E ., 3T StallGuard4 (£
StealthChop #{E 1) B DcStep 4i# (1£
DcStep #AT)

CS_ACTUAL

20:16

SE b LB ERLIAL/ T RE AE B AU

PR E SR, T Ml A A A
COOLCONF 5 E Pl i) % B8 AR P L E
bi, BRI T HE A% E S HALE AR RE

fsactive

15

Bas BB RN

Ox0: A B E
Ox1: fEoRIRBNAE A EL VIR th B 25 A XL BN
T BE RE SO B D AR

stealth

14

StealthChop 7~ 8%

0x0: stealthChop ¥4 fiifig
Ox1: 3xzh%s T{ELE StealthChop iz 4T

s2vsb

13

B HH IR R TR A

0x0: TAR4H

Ox1: 7€ B AHRIN 3 YR A % . IREhAS AR . X
L TR e ) by o= A )V e 287 ¢ ad
(TOFF=0) B ENN i N25FH .

s2vsa

12

A MR TE BR 50 2

0x0: sk

Ox1: 7E AREAS IS e IR G 2% . IRBhASPHZEA . ixut
PrEREHESRG, BRI R
(TOFF=0) 5§, ENN i N2/ .
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TMC5240

36V 3Amax & R A D HE K B 5 | 28

BITFIELD

BITS

DESCRIPTION

DECODE

SG_RESULT

9:0

StallGuard2 255433l 4 StallGuard4 255 (1Y
T SERRETIE AR O A T BRI
HJSpreadCycle # 1EFIZZEA FIPWM )5 i
[&]

HLAE 7 250 2

StallGuard2/4 25 424t 7 —F4 I EAUK L
AR T Bm R E BWE BRI AR 7
#H. XT StallGuard2, &N 0 Fonim it
o fHRME SCT ®E, X2&ByLREm—
ANER. LRI SG_RESULT 5 0 3T
E LUK I 265 . SG_RESULT MH1E
CoolStep 12 {EHIHERY, WL IEH S A4 FE F
RAT FIRIETH . "EAER T StealthChop
A

StallGuard2 51 #/E DcStep F &
BUARE S EE 8

SpreadCycle X T (13 FE I & :

Er bRy, JBiE3R{S StallGuard2 45,
SG_RESULT 25942 BHL2618 A 1T 7%
ST ] (EREAS IR E WG AR ) 3]
TE RIS A B, R iU i 3% 4228 s 1]
KA AG T LIRS . B AR, Hek
Rl RH BT, ok asEsdm m N, Aok
StallGuard4 FIEAIE R, ESMH
SG4_RESULT.

PWMCONF (0x70)

BIT 31 30 | 20 [ 28 27 26 5 | 24
Field PWM_LIM[3:0] PWM_REG[3:0]
Reset 0xC 0x4
'.?.ccess Write, Read Write, Read
ype
BIT 23 22 21 20 19 18 17 16
Field pwm_dis_re | pwm_meas FREEWHEEL[1:0] pwm_autogr | pwm_autos PWM_FREQ[1:0]
g_stst _sd_enable ad cale
Reset 0x0 0x0 0x0 0x1 0x1 0x0
Access . . . . . .
Type Write, Read | Write, Read Write, Read Write, Read | Write, Read Write, Read
BIT 15 14 13 12 1 10 9 8
Field PWM_GRAD[7:0]
Reset 0x0
:;A_ccess Write, Read
ype
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BIT 7 6 5 4 | 1 0
Field PWM_OFSI[7:0]
Reset 0x1D
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
FF )5 5 PWM E h 48 Al 2 PR il
M SpreadCycle ¥]#:|7] StealthChop 1)
PWM_SCALE_AUTO i, %1t e Lk
[El i) B B IR AL 7 2 4 (LR, TTRL
) P B E AR T A StealthChop i 1A]
PWM_LIM 31:28
- P> IR BB
AL RE] PWM_GRAD &
PWM_GRAD AUTO fm#s &
(BRI =12)
R [l B R
24 ¢ ] pwm_autoscale=1 I}, F /& LA
PWM g AL R0, (1...15) -
1: 0.5 (HMEIHF)
2: 1 E
. 3: 1.5 5
PWM_REG T2 4 2R (EERAMD )
8 4 B
15 7.5 R (BT
_ 1= =Lk B i Ch T IRUND i
pwm_dis_reg 23 SRR . BT B 0 ) £
stst 46 5
BRiN=0; 1. 7E{Ru i B 9208 SR AR A Sk I &
o enable 22 o L 7 B G 0T R
VAN LA X
F ML % B AE (I_HOLD=0) i f) 1k 3k
i
EREEWHEE 21:20 %00: IEHIBAT

%01: H Hiz¥
%10: LBl LS BRh &% AL
%11: el HS IRE) 455 %
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BITFIELD BITS DESCRIPTION DECODE

0x0: PWM_GRAD ffiil szl (PWM_GRAD_AUTO

= PWM_GRAD)

Ox1: HaA% (X% pwm_autoscale=1 i)

(EEBIME) PWM_GRAD_AUTO #

pwm_autograd=0 #11t/F] PWM_GRAD #77#)]

Aott, H ST 5

[HlE/ s

1. PWM_OFS_AUTO £ Hzi#j#a . X 7 2Ll
FEFIRuNn {9157 11 L Ji #F4E>130ms, H 942 a)

pwm_autogra . . N b) 76 J9IRUNFLIE T S 45> 128%7
q 19 PWMH &) b S5 11 W RIIR ) 35 PWM_OFS_AUTO {13

-1 < PWM_SCALE_AUTO < 1

2. HiKLiZ47 1.5 * PWM_OFS_AUTO *
(IRUN+1)/32 < PWM_SCALE_SUM < 4*
PWM_OFS_AUTO * (IRUN+1)/32 il
PWM_SCALE_SUM < 255,

44 PWM_GRAD_AUTO Ji 5[]
AL +/-1 K2 8 M4k

AT DU R FAARR P 3T i A0 o 18] 2
PWM_OFS_AUTO.

0x0: JH /& XHIRTH PWM IERE . MR E IRUN
FI IHOLD %A Efu 5 ¢

FEER PWM IR (FR#HDY 0...255) h:
pwm_autosc SN PWM_OFS * ((CS_ACTUAL+1) / 32)

ol 18 PWM H 3l & 48 A + PWM_GRAD * 256 | TSTEP

Ox1: Ja Fl E sh e s (EEIRAMED

PWM Sl i

%00: fpwm=2/1024 fc| k (Reset default)
PWM_FREQ 17:16 %01:  fpwMm=2/683 foLk

%10: fpwm=2/512 foLk

%11: fewm=2/410 foLk

PWMITR IR ) LA DG

PWM_GRAD * 256 | TSTEP

AR INE] PWM_OFS DLFMs25 38 FEAH %
f AL FE 3.

{8 PWM_GRAD 124 B sh 48 TR I AT 4614
POtk B bR R, v, i
PWM_GRAD ¥ E N $55%E T MAFES

PWM_GRAD 15:8 fifE, FH pwm_autoscale=0. HEFEZ
J&, BEE pwm_autoscale=1. 5ERa/EH
StealthChop.
TN
W )E, TN PWM_GRAD_AUTO #

AVILNIAIANOD AAdVNINIT3Ad
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BITFIELD BITS DESCRIPTION DECODE
FH A€ LI PWM TR A% (0-255) 5 1kRES
R4 LT (CS_ACTUAL=31) tH%., (&
EHERIAME=30)
i PWM_OFS £ B 348 UMBI4a1E, LA
REZNRIELRE. SNk, % PWM_OFS #
BONWEN . e TSR E, Kb
pwm_autoscale=0. HEEZ 5, WE
pwm_autoscale=1. 52 /%5 JA StealthChop.
PWM_OFS = 0 #2511 i plL i 1% 1 147
DECT HPLFFE R IR, P 8N
AR E S N, B e e R m L
) TSRS EE 2, e R L 1 AL
PWM_OFS 0 VAL, (4 T LA 1A T IR
il
PWM_OFS > 0 70 F 3 i3 2 1k PWM 455
e, BEETHEEHTH R, X RVFEET
SEBR (ORER) HTARE (78
IHOLD_IRUN) #AT{% (k) FHiwE.
PWM_SCALE (0x71)
StealthChop HIRAFMLE R . XEE TN EH 3 PWM IR (255=f KB E) .
BIT 16
PWM_SCA
Field LE_AUTOI[O0
]
Reset 0x0
‘;\;;:ss Read Only
BIT 15 14 13 12 1 10 9 8
Field - - - - - - PWM_SCALE_SUM[9:8]
Reset - - - - - - 0x0
:;A_;:;:ss _ _ _ _ - - Read Only
BIT 7 6 5 4 3 2 1 0
Field PWM_SCALE_SUM[7:0]
Reset 0x0
:;A_;:;:ss Read Only
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BITFIELD BITS DESCRIPTION

PWM_SCALE_AUTO 24:16

Bits: 9...0: [0...1023]PWM_SCALE_SUM: sfx PWM 572 EE.  %MHH T 4874

MIESLB R U CUR_A R CUR B fH. 1023: A&z, ZHY R T
PWM_SCALE_SUM 9:0 PR (1,01, BASHUSE PR o 2 LU BHOR L. B 9.2 KPR SLE PWM %

HRXAAE R0 8 B

PWM_AUTO (0x72)

AT DL X 6 [ B2 B EME LU 52 PWM_GRAD #1 PWM_OFS KIERA/ LR E .

BIT 15 14 13 12 1 10 9 8
Field - - - - - - - -
Reset - - - - - - - -
Access B _ _ _ B _ _ _
Type

BIT 7 6 5 4 3 2 1 0
Field PWM_OFS_AUTO[7:0]

Reset 0x0
Access
Type Read Only
BITFIELD BITS DESCRIPTION
PWM_GRAD _AUTO 23:16 H s € B R
PWM_OFS_AUTO 7:0 B sh i 2 K mFL
SG4 _THRS (0x74)
BIT 7 | e | s | a4 | 3 | 2 1 0
Field SG4_THRS[7:0]
Reset 0x0
:l-l}ccess Write, Read
ype
BITFIELD BITS DESCRIPTION
1: 24 M\ StealthChop T)#:£ilid TPWMTHRS %) SpreadCycle i, T
sg_angle_offset 9
9-angle_ StallGuardé4 i) 1 ARt
sg4_filt_en 8 1: [fRESG4 JEY, 0: 28] SG4 JEI
JHAG I 1. StallGuard4 18 SG4 RESULT 5% B8 i WA 4T EL AL
SG4 THRS 7:0 MSG_RESULT < SG4_THRS*2H} £ fih . i3

AVILNIAIANOD AAdVNINIT3Ad
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SG4 RESULT (0x75)

36V 3Amax & ReE A D Bt X B 5 ] 28

BIT °o | s
Field SG4_RESULTI[9:8]
Reset 0x0
Access
Type Read Only

BIT 7 6 5 4 3 2 1 0
Field SG4_RESULT[7:0]

Reset 0x0

Access

Type Read Only

BITFIELD BITS DESCRIPTION

{¢ R StallGuard4 ) StallGuard 45 .
SG4 _RESULT fE#E1 55 BA EFHr, MrF TCOOLTHRS #/ SG4THRS. #

SG4 RESULT 9:0 o AR 2 7R LA PR FEATL AR B RN K AR A

- ) {3E T StealthChop #3. 25 9 (7 AI1ZE 0 AR iR EoR 0. 48CA 10 72 A
75 StallGuard2 % .
SG4 _IND (0x76)

BIT 31 30 20 | 28 | 27 | 26 25 | 24

Field SG4_IND_3[7:0]
Reset 0x0
Access

Type Read Only

BIT 23 22 21 20 19 18 17 16

Field SG4_IND_2[7:0]
Reset 0x0
Access

Type Read Only

BIT 15 14 13 12 1 10 9 8

Field SG4_IND_1[7:0]
Reset 0x0
Access

Type Read Only

BIT 7 6 5 4 3 2 1 0
Field SG4_IND_0[7:0]

Reset 0x0
Access
Type Read Only
BITFIELD BITS DESERIPHON —————————————
SG4_IND_3 31:24 =8G4_fiit en = 1:

Displays SG4 measurement 3 used as filter input
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NV TN —h s =)
TMC5240 36V 3Amax & B 5 il e SO A 17 i) 4%
BITFIELD BITS DESCRIPTION
When SG4_filt_en = 1:
SG4_IND_2 23:16 ) —
-~ Displays SG4 measurement 2 used as filter input
When SG4_filt_en = 1:
SG4_IND_1 15:8 ) o
- Displays SG4 measurement 1 used as filter input
displays SG4 measurement
SG4_IND_0 7:0 When SG4_filt_en = 1:
Displays SG4 measurement 0 used as filter input
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SRR P R

A L FH e B

PRI HLER A P A D BB AN o A AR ESR AU AN FRUIREAT IR . MU 75 N e s A SRS I e 80 . 22
WAEIRE) A5 I H] f/NO0UF A, DISRAFREVERE . R IR A48 v (0 R R ST HR R T R YT PA) 50 L BEL AN HEL G
J&. VCC_IO Wz th SRR AL L, BlUnfikE % 3.3V Fa k-

R A IE HL A S AT RESEIL AR R IC 51 BTAE . PTH GND JERAE A — N EE A3k GND. K VDD1V8 JEi LA ELIE
5| VDD1V8 51l VS JEBHEL K ESR HIEHIA

I_

+Vn
:l VS {
+Vio ECC_IO

100n :|:100p
= OUTIA B
+VmT_{ VCP 2 phase
1 cpl stepper
motor
CPO
22n
VDD1V8
ouT2B .
®
VS
@,

100] +v

100n

"

=

J

2.

N

[

IREF

12k

37. TMC5240 FrifER FH L%

KETHEHLEHET

MAEF LR FI27H, BT MOSFET H5 5 Hi L 5 80U 3K 5h 28 Th e FE U2 BB 200 iR B T o W SR AE 88 ey o5
FUTFIET, XMINFEHN S PCB #GE BT . X X FEIRS 2 — T a . =2 100°C &1
MOSFET HFH#INZ) 50%. 1X/& MOSFET FocfydaiigetE, Mk, & 5. BREE&H T, LOUF9n%5 ey
P, R RAE B RN AR . S R B A R ]

RIELIIEN], PCBH TR AT 5E7E 1.5AE L L FIRMS HENL R I AR5 2 0 B2, T S B M 2EK . iFidE, H
PHIhAERE A F LR IR P A TR . 53— T, X AR B ML B JAE AR /N AR T 2 5 1 2 AR B I
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SRR F LB (fF4E)

IRZ) BRI EME Hi 8%

— B FE D K R L LE AT SRS SR B A2 ESD S, RS IREN L H 4G ESD sk, {E1EIE T IR 4 ESD
FAEAT S SER LIRS S A B AR, BB T 1A R . o R SR I S R L3 R G A 2 5] 2 kV ()
ESD Hk. BUF IR mI i S LR HRILIAS) %8R PCB MLk sl F 5 s MBI fF ki 4 ESD H
TF. BeAh, DRENESET LALE— S RREE R BURY, i1k ESD HESUH rIE ML, X SE0E B A T B L%
PRSI T . — AN R 7 2R TR KB B8 A F HE 25 SR MC ESD HAE BRI dV/dt. BRI H A SR R T £ 6 T
ESD I AF AL, (HSTERRANST I I h P AR A IR, TR NSRS ThAE, SRR R T SR
FBUE——TE NI REAE 100pF Al AnF Z ISk, 3 75 3330 AT LU ARSI PCB. HLE 5573 4\ I i A 75
MR R . BT A7 A LC B S IR St 5 e LR B . R L - 0 0 S SRR BELY B T
HA B B AT R P e Fh P o T o b LA A B 1 %52 ESD HBL I B

stepper
OUTI1A motor
Full Bridge A> I oUT2A § @
E ? e

fmpF fmpF

__p»| Driver

- OuUT1B

Full Bridge B> I OUTZB

470pF E70pF

K 38. [ 17 ESD 15 # 1)
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SRR F LB (fF4E)

36V 3Amax & R A D HE K B 5 | 28

L l
=—470pF
500hm @ V1A stepper
100MHz motor
OUT1A ~ !
Full BridgeA> I ﬂ\w 3 @
r OUT2A _
500hm @ — ]
100MHz V1B
——470pF
___p»| Driver
L
——470pF
500hm @ T K@\\/ZA
100MHz
- outiB !
Full Bridge B> I ﬁvz
OUT2B ~
500hm @ l
100MHz 470pF V2B FRAEHLRE V1 Rl
1 V2 I ik
AR08 HEL Y PR A0 (1 22 P = = HLLR B .
I GER
SMD HLJEAE 5 e BE (1 HpL
LT A V1A, V1B, V2A.
V2B: fE R
ESD H4FI AR
B T3 fr .

& 39. FEAIHTE Y Fr ] (R
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Ordering Information

36V 3Amax & R A D HE K B 5 | 28

PART NUMBER

TEMPERATURE RANGE

PIN-PACKAGE

TMC5240ATJ+ -40°C to +125°C 32 TQFN - 5x5mm
TMC5240ATJ+T -40°C to +125°C 32 TQFN - 5x5mm
TMC5240AUU+* -40°C to +125°C 38 TSSOP-EP 4.4x9.7mm
TMC5240AUU+T* -40°C to +125°C 38 TSSOP-EP 4.4x9.7mm

TMC5240-EVAL

Evaluation board for TMC5240ATJ+

85mmx55mm

TMC5240-EVAL-KIT

Evaluation board kit for TMC5240ATJ+
ncluding Landungsbruecke interface
and Eselsbruecke connector board

ca. 85mmx150mm

TMC5240-BOB*

Breakout board for TMC5240AUU+

ca. 1"x1"

* Future product—contact factory for availability.
+ Denotes a lead(Pb)-free/RoHS-compliant package.

T Denotes tape-and-reel.
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Revision History

36V 3Amax & R A D HE K B 5 | 28

REVISION | REVISION PAGES
NUMBER | DATE DESCRIPTION CHANGED
0 02/22 Initial Release —
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