ZK)ZTLE49SR
HPWM/SENT/SPCIZ I Z- B iZta 2 A E L 228

afineon

Z7X)% TLE49SRCS TLE49SRPS TLE49SRSS
XENSIV™ & (i B 1% %25

5

« EEZEUAREN

¢ ERERANAELRS

+ 360° HENE

 AIRERER

« PWM. SPC. SENT (&7 SAEJ2716-2016) ¥

. SMD £ @ rors

¢ RAEFEREGIEETERN +/-1° BERAEIRE -

« BEEMRFEE AEC! oo

¢ 1411 360° LA _EM4E3Y A E(E BT i Him ISO 26262
« AFEEECERY EEPROM (FIANZMAE) MFFHEE D compliant

¢« FFHI1S0 26262 ERVIRII R B IT, ZIFASILC(D) FRLELEK
¢ BIERFZRAEIRENTIER (GIGNFLER)

+ SPC MZRHL

 FH S ERYE L SIc RiEEO

¢+ FFE ROHS B, TRERBE

BENA

¢ [ RESELRES
¢« BRI E TR
¢ PRIER RS
« REfAft R

o« MRIIE FR%ER

fd-T- L g 114
FamIAERFSAEC-QL00ATAEE R, ERTFAENE,
R

TLE49SR B— R E T EREANZEEHIZRERE AEERIS, AT NE 0° E 360° SCREINNESTHEMNE, FRkE
HEFEmBIED, TEMBR (1) L2ETTERENERETHESSIHIEBRR, ERETAIXZEHT#ITIAME
ME, ZfERR2FZHF PWM. SENT #1 SPC #5, FHIBIE 1S0 26262 trEF AR HITHF Ko

x1 TEHF R

Product Type Marking Ordering Code Package Comment
TLE49SRP8 49SRP8 SP005398929 PG-TDSO-8-1 PWM Interface
TLE49SRS8 49SRS8 SP005398931 PG-TDSO-8-1 SENT Interface
TLE49SRC8 49SRC8 SP005398933 PG-TDSO-8-1 SPC Interface

ZHIEFHIEX EFRIES, HGEER, & CEERTIEX, BFIEEERG#EATHHNIR, & ETFFRIDEXAERHIE. F905iA
BB, 1558555/ infineon.cnEZEFHIEXIRE (FZHIXEE) -

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Rev.1.1.1
www.infineon.com 2024-03-13


https://www.infineon.com/

S
BB TLE49SR ( Infineon
HPWM/SENT/SPCIE N EIFR B A EE R

B
B=R

3.1
3.2
3.3
34
3.5
3.6

4.1
41.1
4.1.2
4.2
4.3

5.1
511
5.1.2
5.2
521
5.2.2
5.2.21
5.2.2.2
5.23
5.231
5.23.2
5.233
5.24
5.3
53.1

5.3.2
533

Datasheet

B R ceereiriiiiiiiiiininnnnnceeieeetttteeannsssssssssetstsesnnsessssssssssssssassnnssssssssssssesssssnnssssssssssssssssnnnnnssnnns 2
BEEE .ooeveeeeeeereeecreeecsseessseesseessseesssessssessssessssessssssssassssassssessssessssassssessssessssessssessssesssssssnassnnes 4
GBI ET R ... veeeeeeeerrreeeereeeessaeeeessneeessaeeesssneessssesesssasessssesssaesessassessssesssssesessassessasesessasessnnnes 5
P R R I E v veeeeireeeirreeeerreeeesrteeeesaeeeessaeeessaeeessaseessaasessnaeesssaesesssaeesssaeeesssaeesssaessssaeesrasanen 6
b O =g - = | OO 6
EE0=2Yi5 G2k T 0 = ORI 7
R BITRRIRIE ...ttt 7
EEz e er I g3 OO OO 7
TBETEEL. ..ottt ettt e ettt s eassans 8
111 OO OO 9
FEEREIIE cvveerreeerrreerresieessressseessseessanesssessssessssessssessssessssessssessssessssessssesssassssassssassssassssassns 10
B L= 22 5 OO OO 10
FAFERBIE ..ottt 10
FEIIBT R ottt sttt sttt e et e et a et n et entenae 10
B AT ettt ettt ettt s et et a et e st et s et et s et sanaetans 14
PG-TDSO-8 FUTMEBERER ...ttt sttt ettt as s sas s ssas s sa s aesassaseenas 14
ELREIRITBA . .ceeeereeeereeeerseeecseeeessseeesssaeessssesesssseessasesssssasessasesssssessssssssssssssssssssssssssessanasns 15
TEBIIIIBE ...ttt sttt ettt a et a ettt ettt et et s et n et s et s et naneas 15
LT mu e IO OO 15
R R IIE SR oottt st e st en st ees 15
2 I OO 16
PWM BT oottt sttt st s sttt s et s st et as e et e s s ae s s et e s s et esesansenasaesnas 16
SENT 3B oottt sttt a st as s st a st e s s s s s s et s aetesssae s s sstesasaetesasaesesanaesanansans 18
SENT T IEIIE ...ttt sttt sasnanes 21
SENT BRI oottt ettt sttt st s et s et et a et s et a et st nanae 22

Y TG - OO UO TR 24
SPCIBERTETN ..ottt ettt enes 26
SPC M UBR IR R ...ttt bbbt s et sstae s e et e 26
SPC AEME ottt ettt ettt 27

Y Lol 7 23 OO 28
T EATIE oo et a et a s a et e a st ettt s st enans 29
BEEFNZEFLZR (LUT) oottt st se s a st sassassssss s sassassans 29
1= == OO OO 31
EEPROM ..ottt ss s s st s s ss et e s s s ss s s saess s s saessessassssssssassssssnes 32
FEFBIE R cveereeeireeiressseessaressseessseessanesssessssassssessssessssessssessssessssessssessssesssassssassssassssassssassns 33
- =1 USRI 36
BITIETR cvveeerrreeirrteeesreeeeesseeeesseeesssseeessssesssssesssssssssssasesssssssssassesssssessssasssssasessssesssssssssnnnes 39

2
Rev.1.1.1

2024-03-13



FKFETLE49SR
HPWM/SENT/SPCIECOMZEBUIHIR R H EE RS
BR
GaBR TR . ceueeeeeeeeeeeeseeesseessssssssssssssssssssssssssssnsssnassnans
Datasheet

(infineon

Rev.1.1.1
2024-03-13



=== N\, /
HPWM/SENT/SPCIE N ZFEIFR B A EE R '\_/
11EE
1 EE
Analog Digital : _H:I
Clock Regulator Regulator Protection VDD
DSP Interface
Sin A
_.<> @ D SENT
i 4TP i
F Neos A CORDIC o
& @ D ] /0
PWM
Temp Filter
Sense M A
U D EEPROM || ROM
Stress X
Sense
-L_[|:I GND
1 TLE49SR MYTHEEIEE
Datasheet Rev.1.1.1

2024-03-13



Ol
HPWM/SENT/SPCIE O N Z BUZ 12 62 F FE Z R8s '\_/
2 5|ACE
2 S|HECE
%I |?| |%| I% Center of Sensitive
. Area
|
| /
—_——
|
@) I
ORERERS
B2 SIHECE (TNME)
=2 5|MECE PG-TDSO-8-1
PIN number Symbol Description
1 I/O PWM/SENT/SPC /
programming interface 1/0
2 CBUF Buffer capacitor pin
3 GND Ground
4 Vbp Supply voltage
5 n.c. -
6 n.c. -
7 n.c. -
8 n.c. -
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3.1 BN RAIMEE
R3 BN RATEE
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Maximum VbD_max -21 - 26 \Y max. 1 min @ T,=175°C or max. 1 h @ T,=100°C
supply
voltage
Maximum Vio_Max -18 - 19.5 v max. 40 h
voltage I/0
Voltage peaks  |Vpp_peak - - 30 v max. 50 s, no current limitation
VDD
Voltage peaks  |Vio peak - - 30 v max. 50 s, no current limitation
I/O
Maximum Veguf max |03 - 5.5 \Y max. 40 h
voltage CBuf
Maximum pin-  [Vpp max - - 26 v for neighboring pins
to-pin voltage
difference
Maximum Ipb_max -75 - 45 mA max. 40 h; current <0 means short to Vpp
current VDD
Maximum lio_max -130 - 130 mA max. 1 h; current >0 means short to GND,
current /O current <0 means short to Vpp
Maximum TA max -40 - 125 °C max. 1000 h at T,=125°C (not additive)
ambient
temperature
Maximum T) max 40 - 140 °C max. 1000 h at T,=140°C (not additive);
junction maximum exposure time at other
temperature junction temperatures shall be
calculated using the Arrhenius-model
Storage & Tstorage 5 - 40 °C for dry packed devices, relative humidity <
shipment 90%, storage time < 3a; see Infineon
temperature Application Note: “Storage of Products
Supplied by Infineon Technologies”
6
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3.2 B EBTINE

rRa FRENEMNE

Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.

HBM ESD VM - - +4 kv Electro-Static-Discharge voltage (HBM)

immunity according to AEC-Q100-002

CDMESD Veom - - +0.5 Y The product withstands the specified

immunity Electro-Static-Discharge voltage (CDM)
according to AEC-Q100-011; for all pins
except corner pins

CDMESD Veom - - +0.75  |kV The product withstands the specified

immunity Electro-Static-Discharge voltage (CDM)
according to AEC-Q100-011; for corner pins
only

AR HTERSMEIE. RAFAEC-Q100-04 B X1l 2o

3.3

FECTRENM
RS TIHRF S 150 11452-8:2015 MK ZHELR v MU AR EMN T ZE8U7TIE, WK 5,

RS FEUZR M
Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.
Stray field BEXt_DC -8 - 8 mT -
robustness
DC
Stray field Bext_Ac -1.25 |- 1.25 mT according 1ISO 11452-8:2015
robustness AC

A

3.4 RS AR
K6 fER &l = A EHE
Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.
Operating top._life 15k - - h max 1000 h at Ta_max=125°C (not additive)
lifetime
Total lifetime | tot_life 19 - - a additional 3a storage time
Ignition cycles | Nignition 54k - - during operating lifetime top_ire

7
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Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Operating T, -40 - 140 °C max. 1000 h at T,=140°C (not additive);
junction maximum exposure time at other
temperature junction temperatures shall be
calculated using the Arrhenius-model
Operating Ta -40 - 125 °C max. 1000 h at Ta=125°C (not additive); Grade 1
ambient qualification
temperature
Operating Vbp 45 - 55 \Y -
supply
voltage
Output pull- Vpull-up 3.0/4.5 |- 5.5 \Y the 3.3V pull-up voltage is only valid when the
up voltage 3.3V bus capability bit is set in the EEPROM
Output IOUT Leak 20 - 120 IJ.A Vop=5V and0< Vpull.up
leakage
current
Supply voltage |Vpp siew 0.1 - 108 V/s the slew rate is the maximum voltage
slew rate change per time and relates to the
application circuit
Operating ) 4 135 16.5 mA -
supply
current
Angle range a 0 - 360 ° -
Angular RES 0.022 |- - °/bit -
resolution
K8 TE#IHER
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Operating Bop 20 - 90 mT magnetic field based on differential field,;
magnetic magnetic field component orthogonal to
field package surface
Extended Bop_ext 10 - 20 mT magnetic field based on differential field;
operating magnetic field component orthogonal to
magnetic package surface. In extended operating range
field (between 10 to 20mT) a warning bit is active ¥

1) YV EEEA, BTEREMERIER, HEE—2 T,
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B_op [mT]
=}

-5 4

-10 7

= B_0p hW-58
B_op ne-sw

0 45

90 135

léO
Angle [deg]

225

270

315 360

B3

+®o

T {Ftk7 3B
BEE

Parameter

Symbol

Values

Unit

Typ.

Max.

Note or condition

Angle speed n

- 10000

rpm

Angle speed
total error

An -3

%

for constant velocity at room temperature

Angle speed n
RMS

noise

rpm

+F10

REREESEM

Angle
speed
mode

val

vaz2

va3

va4

Unit

Measurement
range max

+1000

+5000

+4606

+180000

Signal Resolution

12

12

16

16

bit

Latency time

1.0

1.0

1.0

0.5

ms

3.6

&11

#Ba

|

Parameter

Symbol

Values

Unit

Min.

Typ.

Max.

Note or condition

Thermal
resistance
junction
to
ambient

Rthua -

108 111

K/W

Measured on 2s2p PCB board
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4 RS
4 ol
4.1 Thak 5 Be

4.1.1 BAERE

EEAERECEENEREENAEIRE, TEEIMNEEAE, NIMAENHEAERIBMAEIR
%, BAlEd4in % RREHITHMES.

+12 RERE
Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.
Intrinsicangle |AE;\. - - 0.8 ° including offset, sensitivity mismatch over
error temperature assuming an ideal magnetic field
Intrinsicangle |AEn ext |- - 1.25 ° including offset, sensitivity mismatch over
errorin temperature assuming an ideal magnetic field
extended 1)
magnetic
range
Intrinsic angle | AEqyif - - 0.2 °
accuracy
lifetime drift
Output noise OUToise 1k |- 0.05 0.1 ° for LP-Filter setting 8, 20 mT magnetic induction

1) HRERREFHERAMIRERR.

4.1.2 EORFE

PWM ZO

TEERPWMIZEORFR S, REFIERIBEENTENBIFERITESIER. K5, TG PWM D2
WBRIARA, Wi EP AR A I XTIZEURHIT R, EX—EEAHRA (ML FERE18E) , FH CORDIC
BATERE, HASERAELRIE. X, AEEEXTPWMEIRILGEREIMERFAE,
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]
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|

|

1

< Data Filtering ><
1
]

I
| i
! Bg + Lnnech ! Sampling of raw H tiR + tnotch ! Sampling of raw
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Els SENT 2O FHE 4

SPC EOBFF

TERRT M SPC EMOR FHFIRRIZON FHE R,

FIBEMBY SPC iR 28T, BB TEARITIZIIEHITRIE. BT RHRY TED
ENAETENRRDINENLE, ZMINTER— SPC MANEZ KA ZE% Ho

EHBVEER BB R RIF Ao

FRIGEHIRIRIBECE RS R S P TESIS R TEUR
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Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Jitter delay titter -1 - 1 us not including interface transmission
time
Signal filter tir - - - us filter setting delay, see Signal filter time
delay configuration
Notch thotch - - 4.8 Js
filter delay
Latency time | tiatency - - 9.8 us for LP-setting 1, see Latency time description
K14 ESRENELE
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Filter setting1 | Kfilter1 - - 4 Us 49.2 kHz
Filter setting2 | Kfilter2 - - 6.2 Us 32.5kHz
Filter setting 3 | Kiilter3 - - 8.3 Hs 24.3kHz
Filter setting4 | Kittera - - 126 Hs 16.1 kHz
Filter setting 5 | Kiilters - - 16.8 Hs 12 kHz
Filter setting6 | Kfilters - - 25.4 Us 8 kHz
Filter setting 7 | Kfilter7 - - 51 Us 4 kHz
Filter setting8 | Kfilters - - 136 Hs 1.5 kHz (default)
Filter setting9 | Kittero - - 204 HS 1 kHz
Filter setting 10 | Kritter10 - - 272 HS 0.75 kHz
Filter setting 11 | Kfitter11 - - 409 us 0.5 kHz
Filter setting 12 | Kfilter12 - - 546 Us 0.375 kHz
Filter setting 13 | Kfitter13 - - 819 Us 0.25 kHz
Filter setting 14 | Kfilter14 - - 1.64 ms 125 Hz
Filter setting 15 | Kritter15 - - 2.18 ms 93 Hz
Filter setting 16 | Kritter16 - - 3.27 ms 62 Hz
Filter setting 17 | Kiitter17 - - 4.36 ms 47 Hz
Filter setting 18 | Kfilter1s - - 6.54 ms 31Hz
Filter setting 19 | Kfilter19 - - 8.72 ms 23 Hz
Filter setting 20 | Kfilter20 - - 13.1 ms 15 Hz
Filter setting 21 | Kfitter21 - - 26 ms 7.8 Hz
13
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4.2 SR

R15 S

Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.

Power-on time |tpoy 2 - 198 ms time until the sensor is ready for operation after
start-up or reset; configurable with a resolution
of 192ys steps

Internal clock | Af ok -3.5 - 3.5 % including temperature and lifetime

tolerance

4.3 PG-TDSO-8 USSR EBER

=16 PG-TDSO-8 K94 EBERB&

Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.

Line capacitor |C. - - 13 nF for SENT/SPC protocol according configured
unit time between 0.75us and 1pus

Line capacitor |C. - - 2.2 for SENT/SPC protocol according configured

nE unit time between 1.05us and 2us

Line capacitor |C. - - 3.9 for SENT/SPC protocol according configured

nF unit time between 2.05us and 3us

Supply Cs - 100 - nF TDSO-8

capacitanc

e

Capacitance at | Cgyp 57.8 68 78.2 nF TDSO-8

CBUF

Pull-Up resistor |Rpy pwm - 50 - kQ TDSO-8, for PWM protocol starting with falling

PWM edge

Pull-down RPD_PWM - 50 - kQ TDSO-8, for PWM protocol starting with rising

resistor PWM edge

Pull-Up resistor |Rp senT 10 - 55 kQ TDSO-8, for SENT protocol

SENT

Pull-Up resistor |Rp spc 1.45 2.2 10 kQ TDSO0-8, for SPC protocol according configured

SPC unit time

14
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5 R&ERA

5 B IERI% BE
5.1 W Thiae

5.1.1 Hsi%i8 HSEE
RSB HIEESEE, RS BIRENEBEESFFETHINESUABES.

5.1.2 RENIEFH
®17 REMIEFRMHF
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Undervoltage  |Vyy 3.2 - 4.1 \ below this level no protocol is transmitted
detection on
VDD
Overvoltage Vov 6.5 - 7.35 \ above this level no protocol is transmitted
detection on
VDD
Undervoltage |tyy - - 50 us time below threshold for the sensor to initiate a
reset time safe reaction
Undervoltage | Vyy_hyst 300 280 500 mv -
hysteresis
Overvoltage Vov_hyst 100 160 300 mv -
hysteresis
Overvoltage tov RrT - - 50 us time to react to overvoltage condition and
reaction time disable output
Overvoltage tov - - 50 us time after overvoltage condition to enable
recovery time protocol output
Undervoltage  |tyy g - - 50 us time to react to unvervoltage condition, and
reaction time disable output
Undervoltage  |tyy g - - 50 + us time after undervoltage condition to enable
recovery time filter protocol output
delay
15
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5.2 O

5.2.1 PWM#EO

PWMEOR— M ERAEO, AEEEREIEEMPKER. AEESHEMENSTHRIEL. S5Ehig"
SEF "NES5RARKEZLITE, AEEK, 4THHEX, 0o AENSGTH&/N. PWM Y EVEEIAIZE
AI4RIE N EFHAS TR, RN EFEREE (REBFEEFD) , WEE—THEBEMHE, ST TES
(GEBFER) NBEEMS, WATER ERIBHE, ZMRBH /AT REEE.

R'PWMSARAE" FIH T 4HIE PWM ESARMEEENEFRTUHNAE,

PWM TSGR A FE AR I h4RINRE, ZINEEE ERTREMEERIZIN A, ZIHEERR 360° BNESEEL!
7379 90° & 120° WEVIVER (BRAREENEEE) , BERRFRREES.

HiRfER

AT B TR AL RESHIE, PWM BYRIH B LR EIRRS, EMEHT S==EEA £ S=LEEREA,
NMeHEVMNAERER. Bk, 2O ERERTHIRIETR, HAZLS5TRHES=ILEERBREX S
k. THIEHEFIREA:

v RERBREIMBEE
v REMRRSEN

icE

PWM ORI LIBCESRR. EXEIESTICER UL ST HRNRENSE. 4708 ERRIREEERRE
ESTISEES AT RENSERES

—MRIRERVE MECE R

v BUELTLEE: 12.5%..87.5% 1 12 (U AEESZ ST LRI

v ZETATLE, KD 5% AT EREHRENEREIRIEISH ST, #EIEER TLE49SRPx B2 F
fifto

v ZHIETH, & 95% ¢ BFIEREMEXBIRNEIZET ST, FEIEER TLE49SRPx R F
fifto

HEMIESTICCEMBTIZMNTYE S LAY PwM EOME"PWMIED, SFECEEM EFSBFFE"FR

To
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T PWM/SENT/SPCIZ OO EIH R 2 A E T R2B
5 BFRRIEA
PWM out
A
Tewm = 1/fewm
Duty cycle range for angle
| value transmission |
| | —
| |
| |
I I
I I
I I
I |
' /
t
\J\ 7 >
Reserved duty cycle range for
diagnostics
E 8 PWMEO, S=HSEEIM EABRFLE

BT PwM OB —MEIANIN, Eitb EAF TR E R A FNE S S B TR E RS A B =X
MENEZLEFERM, ASFETINMIBEIRE, ZIRERVERM (WR,. CW. MLHEF) HWARME
o XREFEREEABIREE XFo

®18 PWM EOS%
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
Data resolution 12 - - bit -
Output fowm 200 - 3000 Hz configurable in steps of 1Hz; frequency
frequencies depending rise/fall time inaccuracies result in
additional angle error
Output PWMreq tol |- - +5 % -
frequency
tolerance
Maximum data |DCgata max |5 - 95 % configurable, the 12 bit angle value is mapped
duty cycle to this duty cycle range
range
High DCliag high |75 - 99 % high time to period; f < 2kHz PWM frequency
diagnostic
duty cycle
(REELTm......)
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T PWM/SENT/SPCIZ OO EIH R 2 A E T R2B
5 BFRRIEA
®18 (%) pwMiEOSH
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
High DCiag_high,> | 85 - 99 % high time to period; f = 2kHz PWM frequency
diagnostic IKHz
duty cycle (f=
2kHz)
Low diagnostic |DCgjag tow |1 - 25 % high time to period; f <2kHz PWM frequency
duty cycle
Low DCdiag_tow,> |1 - 15 % high time to period; f = 2kHz PWM frequency
diagnostic IkHz
duty cycle (f=
2kHz)
Minimum data |DCgata min |29 - 71 % high time to period; f < 2kHz PWM frequency
duty cycle
range
Minimumdata |DCqata min> |19 - 81 % high time to period; f = 2kHz PWM frequency
duty cycle range | 5k
(f=2kHz)
5.2.2 SENT 2

ZAE REST AT S SAE J2716v.2016-04 FrfERY SENT (BBIG¥FFT5{E5H) &0,

SENT #1035 FR

SENT #ZO2— MrERI R EEEDIN,

SRUFREKENFFTHE. — M HFFNEE 4158

B(uftia (UT) MFFHREBFHRETEE, XHEATLURDBEMERNKE, {EBETEaELGH
TRERYEl, AAHRARDGH TIRISEIRS®R, UEEERERRETIEIREERET,

£ 19 SENT EZE &%
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.

SENT unit time |UT 0.75 - 3.0 us default 3.0us, configurable steps (0.75, 1,
1.25,1.5,2.0, 2.5, 3.0), tolerance given by clock
tolerance

SENT nibble tiow 3 - 5 uT including the fall time of the edge.

low time

PRESR RS

AL TN EFTHERR
o —NEFER (56 UT)

v TN 1227 UTHIRSHFFT, URALERESRITIRXER

o 3T4N 12227 UTHEESHE ST, RHAEENAERE (7]7£ EEPROM HELE)
o ELE2NBEFEFET, 81 12-27UT (AJ7E EEPROM HECE) o
o ENE1227UTEY 1N¥EFT (4D RehitinEs

Datasheet
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HPWM/SENT/SPCIE N EIFR B A EE R

5 B{XIERIEEE
¢ — PN 1227TUTHICRC HFT

v ANEEREERK

| Synchronisation | g0 ¢ Nibble ! Data Nibble 1 ! Data Nibble 2 ! Data Nibble 3 !

nialaVa'aVav

56UT 12..27UT 12 .27 UT 12..27 UT 12 .27 UT 12..27UT

B9 SENT 1R EESE
B—Re AR
XTI EF AR

+  [AFHKH (56UT)

v 122TUTHORESHEFH

o 3D 1227 UTHEIBHEFT, T R UAERE
v HBESIRNTHERERN 2 N EFT

v IMNEFTDEARENE 1 NMEIBEFETD
v —N12-27UTHICRC HFTS

o HERkR, XZEALED, FJLUEH

o BRITREEIRY, XERNAW, nILUER

Synchronisation Inverted
15y I Status Nibble ! Data Nibble 1 | Data Nibble 2 Dala Nibble 3 Rolllng Counter jRolling Counter Data Nibble 1 l CRC I

BYa's'a'a's's's'a's

56 UT 12 .27 UT 12 .27 UT 12 .27 UT 12 .27 UT 12 L27UT 12 .27 UT 12 27 UT 12 .27 UT

10 SENT B2 —R 21

SENT 3= T3 {f B8 T B )

4 (R T At A LABCE 9 3UT Y 5UT. X B UGERERE MK E, {{ETIEEiE DL T rE
i8], FEUbAARIDEH TEEIRBR, WEERENREFREIRIAZMERTF (SENT BEEESEK [EC-
=D o

P 3UT H9FEFE B IEE-FATEIF1F & SENT %7/ SAE J2716 JAN20100
| Sync::::mzatlon : Status Nibble | Data Nibble 1 | Data Nibble 2 § ! Data Nibble 3
tlow
11 SENT ¥ F (B IFAY ]
19
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HPWM/SENT/SPCIE N EIFR B A EE R

5 R&ERA

infineon

m

16 bit data, temperature, rolling counter, CRC

SYNC STATUS D1 D2 D3 D4 TEMP1 TEMP2 RC CRC
description description description
MSBs Temperature (optional)

status information

description

MSBs Data Payload

2 temperature nibbles: 8 bit

description

CRC calculation
for all nibbles

seed value: 0101

e T | S | Pt
1110
0000 End value
12 bit data, temperature, rolling counter, CRC
SYNC STATUS D1 D2 D3 TEMP1 TEMP2 RC CRC
12 bit data, rolling counter, CRC
SYNC STATUS D1 D2 D3 RC CRC
16 bit data, rolling counter, CRC
SYNC STATUS D1 D2 D3 D4 RC CRC
16 bit data, temperature, CRC
SYNC STATUS D1 D2 D3 D4 TEMP1 TEMP2 CRC
12 bit data, temperature, CRC
SYNC STATUS D1 D2 D3 TEMP1 TEMP2 CRC
16 bit data, CRC
SYNC STATUS D1 D2 D3 D4 CRC
12 bit data, CRC
SYNC STATUS D1 D2 D3 CRC
] 12 SENT fiiie I
20
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T PWM/SENT/SPCIZ OO EIH R 2 A E T R2B
5 BFRRIEA

5.2.2.1  SENT N ¥iE

*E#ET\IEEI’\J&E, ¥

ERERARNTMARRESNAERERE .

THERXESHRNFAEASNBNANINEIERS. SENT# SPC HYAIREHEE,

(infineon

1 D1 E D4 PHMINEIERBRBFIAE, BFTAEERES (W ELEFR)

5+, BPIEE]

+20 90 ¥F I A EE
SENT/S| Data Bitfiel D1 D2 D3 D4 Angle
PC [LSB] d Bits 15014/ 13|12 11| 10| 9 6| 5 2 |1 Resoluti
data on
payloa
d
12-Bit angle 13:4 - 1312|1110 9 6 | 5 - - 0.088
value °/LSB
quadrant 1:0 1 -l - -] - - - |- -] -
info
16-Bit angle 13:.0 - 1312|1110 | 9 6 | 5 2 1 0.005
value °/LSB
quadrant 1:0 1 -l - -] - - - |- -] -
info
g2 120°5F LN R EE
SENT/S| Data Bitfie D1 D2 D3 D4 Angle
~ [LSBl |1d 15014123 ]12|11]10] 9 6|5 2 |1 Resoluti
data Bits on
payloa
d
12-Bit angle 134 | - 1312|1110 9 6 | 5 - - 0.117
value °/LSB
quadrant | 1.0 | 1 S N I I - |- - -
info
16-Bit angle 13.0 | - 1312|1110 9 6 | 5 2 1 0.007
value °/LSB
quadrant 1.0 | 1 S I N - - -] -
info
®22 360t HIA N AEE
SENT/SP Data Bitfie D1 D2 D3 D4 Angle
C data [LSB] lc.l 1514 |13] 12|11 10 6| 5 2| 1 Resoluti
payload Bits on
12-Bit angle 154 | 15|14 13|12 | 11|10 6|5 - - 0.088
value °/LSB
16-Bit angle 150 | 15|14 13|12 | 11|10 6|5 211 0.005
value °/LSB
21
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B KATLE49SR <|nf|neon
T PWM/SENT/SPCIZ (M~ BUH R B A B E KR8
5 RIKIERIEEA
+=23 B va1 B9 A EE (E (+-1000 °/s)
SENT/S |Data Bitfiel | D1 D2 D3 D1 Angle
PC data [[LSB] d bits resolutio
payload 15(14 |13 (12 (11|10 9 | 8 | 7 3 n
12-Bit angle 154 (11|10 | 9 8 7 6 | 5|43 - 0.488
speed °/s/LSB
16-Bit angle 11.0 | - | - | - | - (11|10 9| 8| 7 3 0.488
speed °/s/LSB
K24 B vo2BY £ IRE(E (+-5000 °/s)
SENT/SP |Data Bitfiel | D1 D2 D3 D1 Angle
C data [LSB] d bits resolutio
payload ; 14 |13 |12 |11 |10 (9 |8 |7 3 n
12-Bit angle 154 (11|10 9 | 8 | 7 6 5141 3 - 2.442
speed °/s/LSB
16-Bit angle 11:0 |- | - | - | - |11]|10| 9| 8| 7 3 2.442
speed °/s/LSB
K25 R va3Y A IEE(E (+-4606°/s)
SENT/SP |Data Bitfiel | D1 D2 D3 D1 Angle
C data [LSB] d bits resolutio
payload 1514 |13 |12 |11 (10 (9 |8 |7 3 n
12-Bit angle 154 (15|14 (13|12 |11 (10| 9| 8 | 7 - 2.249
speed °/s/LSB
16-Bit angle 150 (1514 (13|12 |11 |10| 9 8 7 3 0.141
speed °/s/LSB
R 26 BExvaatVFRIEEE (+-180000°/s)
SENT/SP |Data Bitfiel | D1 D2 D3 D1 Angle
C data [LSB] d bits resolutio
payload 1514 |13 |12 |11 (10 (9 |8 |7 3 n
12-Bit angle 154 (15|14 (13|12 |11 (10| 9| 8 | 7 - 87.89
speed °/s/LSB
16-Bit angle 150 (1514 (13|12 |11 (10| 9| 8 | 7 3 5.493
speed °/s/LSB
5.2.2.2  SENT$5i¥
|27 SENT RESFF T4
Bits Description
[0] LSB Error indication or sensor reset
[1] Warning bit (e.g. air gap warning or OV/UV indication)
[2] Short serial message bit (data bit) or 0 if SSM is disabled

(REETR......)
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BE KB TLE49SR <|nfmeon
HPWM/SENT/SPCIZOMN R BUIH IR R A E L RS
5 B{F1EIR A

%27 (4) SENTREBF¥FTLEM

Bits Description

[3] MSB Short serial message bit (start indication) or 0 if SSM

is disabled
P BXREE (AR ST EZIEE, 15Z/FTLE49SR B/ F -
REM¥FHFAER

REMFF T EIHIEFFTIN 4 (i CRC, WABIFERKEMNKREFEF T CRCEAZIIN x4 3 +x2 +1
8, MFENO101B. RE—MEIEFFTIERIRKIEN CRC RiX.

ER{TAEHRSC
ERITRER SR — 1M INIE T,

T
+ 4fISEID
o 8UEKIE

+  4fiICRC (1R#EHRC 1D MEIEALITHESEH)
REFFT 3] FHY "1 "RRBITERSCEIF I8, R TR 15 i, ZAFES—1"0"%
] 1D BT IRAIEREIN RS, FREBUREIILIMSB = LSB NIRFEIRSF F RIS (2] (e,

Rrhit e
R ERE T B RIRI MY,
52 ML RSB EE RIEN,

mEER

AILBRSEA, SITERsGED T 8 (UREE MR 52 (LA FME RS
ID, ERSFFTHREITIMER.
FA 16 ™ SENT MiZHAY 1 PNERITAEIRSC. EE SENT Wi, REFFTRIE 2] UfFa—UfER, HEm

BRI XE =¥ E0E 0 FIEE, X1 EESAT1E ECU RIIER B R M

BERIDN 8 (I¥E, ZEULRSBERINEHR, XN -55°C E +200°C RYSEE, FEUbEHI{E 55 XM 0°Co
TRERTERSEREZERIMRET X R,

28 R EERIBREY

Junction temperature Typical decimal value from sensor |Note

-55°C 0LSB theoretical lower limit
0°C 55LSB

25°C 80 LSB

200°C 255LSB theoretical upper limit
ik

B EFRod, FEdHFes PR ADEERIEA.
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HPWM/SENT/SPCIE N EIFR B A EE R

5 R&ERA
A fER A N EER PR
v EEINEERKH
o PEED R UTHEESNE RS, LUBRI Yz BBV El R 1T Y Bl ERE
o R 12 UT BVERINE (FRKA, FRrAEMUSTURYEEEMIKH 312 UT

5.2.3 SPC [
RS 1E SPC (48 PWM RED) 120, ZIEOMS 1.0 FRimf, FHETIMILIRTHAS,

SPC 3t EH
%2 PWM X3 (SPC) @—FEIF EIE(E4, HT SAE J2716 FERY SENT il (BiOEFF5{E4) o SENT =
REESERINE, 528K, SPC MY R EEEKEIRETHISA HAVFEMALBOREA (ZiasidE. FiE
ARG BOP K EBUR TR REZES, FRBESEHEN. FElt, SPC RAIFE—FDLELER HIREZIX
M MERRES,
FF SPCiEM, FATRFITHINERIZE (HEREXNEREEFIREXTER) . EXMEEET, L=
B EAFTRERZERYZE, ERIEEGIRIEZE), SBEFRINS LR BEZRF. &1X SPC iRk /E, %
REESENHNIZWIER (ZSIER THOUTSIH) , SEFEKIIERMALES.

SEROPT ARG, FRSBAUFIT IR, HRSBHEFREIART TGN, BEIUREIIERRABT,
5 SENT —#¥, MMEETRAZEIMNEIEX TRE 0 E 15 ZEHFN 4 IHFFHHE, Ak, %5E6dEE
RTFREIEIRE. FraiEEREER AT E SR E Mo

SPC i

YA F 4R

v EN (RuEHIE) ALk RR, BohEiEER

«  [EFFEHEAA 56 UT

o — N 1227 UTHURESHEF T, AEFEmBITEIRX

o 3EAN 1227 UTHIEUREFT, FRAEEXAERE (/7 EEPROM FECE)
o ENE2NEE¥FET, §112-27UT (AJTE EEPROM HELE) o

o BENR1227UTEILNHEFT (41i0) Rohit#es

v 12227TUT B9 CRC HEH (‘I?‘ EEPROM HIFRE)

o £&F SPCfRIBVEE RO (12 UT)
| End |

Synchronisati
| Trigger Nibble | SYNCArONISation 1 gya,c Nibble | pata Nibble 1 | Data Nibble 2 ! Data Nibble 3] atee 1

RVaVaVa'aVaValav

0UuUT 56 UT 12 .27 UT 12...27 UT 12 .27 UT 12..27UT 12 .27 UT 12UT

uC Activity

Sensor Activity

13 HE 3 TMMUBEFTH sPC i
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HPWM/SENT/SPCIE N EIFR B A EE R
5 BRI IR BE

16 bit data, temperature, rolling counter, CRC

TRIGGER SYNC STATUS D1 D2 D3 D4 TEMP1 TEMP2 RC CRC

—

description description

description
status information MSBs Temperature (optional)

2 temperature nibbles: 8 bit

description
MSBs Data Payload m

CRC calculation
for all nibbles

description seed value: 0101
3 data nibbles: 12 bit MSBs Rolling Counter (optional) polynomial: X4+X? +X241
4 data nibbles 16 bit (optional) 111 Starting value
1110
0000 End value

12 bit data, temperature, rolling counter, CRC

TRIGGER SYNC STATUS D1 D2 D3 TEMP1 TEMP2 RC CRC

12 bit data, rolling counter, CRC

TRIGGER SYNC STATUS D1 D2 D3 RC CRC

186 bit data, rolling counter, CRC

TRIGGER SYNC STATUS D1 D2 D3 D4 RC CRC

16 bit data, temperature, CRC

TRIGGER SYNC STATUS D1 D2 D3 D4 TEMP1 TEMP2 CRC

12 bit data, temperature, CRC

TRIGGER SYNC STATUS D1 D2 D3 TEMP1 TEMP2 CRC

16 bit data, CRC

TRIGGER SYNC STATUS D1 D2 D3 D4 CRC

12 bit data, CRC

TRIGGER SYNC STATUS D1 D2 D3 CRC

14 SPC iR

RIFAFEINKE, ¥FT D1 E D4 FHIMUEIERARBERRARRE, BRTARAEEEE WLEEFR) 4, APEA
LLUERERA RS EMARIREERAEREEE,

ACE S SENT thiNEIEMER o

25
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HPWM/SENT/SPCIE N EIFR B A EE R

5 BFRRIEA
|29 SPC B {iBY[a]
Parameter Symbol Values Unit Note or condition
Min. Typ. | Max.
SPCunittime |UT 0.75 - 3.0 us default 3.0us, configurable steps (0.75, 1,
1.25,1.5,2.0, 2.5, 3.0), tolerance given by clock
tolerance

5.2.3.1 SPC B&LIER

WL RS TE S T T S H AT RS — % SPC &IREY, SRS MERSEHESEIMAILIEIRR, 1
SPC M AHE T TR SRR, SRFIEIIGERES 1D S ERESH EEPROM /Y, EINFTE 5SS TG EY
2" ID=0"

|98 4 L RAR R AR 8 T A S RIS MERSR, S MRE SR B TR R N —ME S, fihds
SRS KEDERENIERE 00 UT (IEEMEKE) HAT (ITMEKE) .

5.2.3.2  SPC E#Hfih & Bk

SPC EHIE It 3 B _E B9 MU BB R E R, BRNEHRET, BEATRTREw. — BBV, S
PRAK I AR, E"SPC EBhBTEE" BR T ENBORBIR RN o EAEER T ]t 0, T S22
BT SPC AR SR . MR ET (At JF"SPC ENLBHRETE",

fmtr
< L
!/
'. r/
SPC '
‘t
Vith, rising '
1]
Vin, falling — — =
trmlow

15 SPC ENLBkAHBETAE

£30 £ 228 sPC il R B8

Parameter Symbol Values Unit Note / Test

- condition
Min. Typ. Max.

Master nibble | tmiow 2 - 5 uTt synchronous m

low time ode, UT = 1.5us

Master nibble | tmiow 2 - 7 uTt synchronous m

low time ode, UT =<

1.25us
(REELTI.....)
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HPWM/SENT/SPCIE N EIFR B A EE R

5 R&ERA

%30 (48) %88 sPCitREH
Parameter Symbol Values Unit Note [ Test
Min. Typ. Max. condition

Master nibble | tmiow 8 - 15 uT addr.0

low time

Master nibble | tmiow 16 - 28 uTt addr. 1

low time

Master nibble | tmiow 29 - 49 uTt addr. 2

low time

Master nibble | tmiow 50 - 82 uTt addr. 3

low time

+&31 SPC EHBkAHSE

Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.

Threshold, Vth_falling - 35 - %

falling of

edge VDD

Threshold Vth_rising - 50 - % not subject to production test - verified

, rising of by design/characterization

edge VDD

Total trigger tmtr - 90 - uT for constant trigger length

time

Total trigger ttr - tmow™ |- uT trigger time in the sensor is fixed to the number

time 12 of units specified in the “typ.” column, but the
effective trigger time varies due to the sensor’s
clock variation for variable trigger length

5.2.3.3 SPC 4514

SPC IRAES¥FERH
584 spC HIEM—E A ZAPRSFE FTHIRMEEIRIET. MNRERSBONBNHEIR, MEERSHEFEZTHHE
N REENL, REBHEIRFEFE, RSEFTHRBENSEAMS EREIR, BELER—R,

32 REEFTLEN
Description
Bits
[0] LSB Short Serial Message bit (data) or bus mode ID LSB
[1] Short Serial Message bit (start indication) or bus mode ID
MSB
[2] Warning bit (e.g. air gap warning or OV/UV indication)
[3] MSB Error indication or sensor reset
27
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HPWM/SENT/SPCIE N EIFR B A EE R

5 R&ERA
br BXEZ WA RS WAIEZIEE, IFEFTLE4ISR [ Filo
BREMFFHFMAREE

REEMFF T EHIEF FTRY 4 (I CRCo ABIFFRZEMNRESFF T, CRCHEASIR x4+ +x2+1
W8, MFERN0101B, RE—THIEFFTEHREIEN CRC XX,

ERITREIRC

BITRIRX Z— 1 MINED, rTABRASER, BITREIRGE S EH 8 (UREEM K 52 i A ME K
ID, TEREFFTHHIREEAIMER,

FH 16 > SENT iZE R 1 NERITEEIRS . EE SENT AR, IREEFTIE [0] ifFR—NIEE, HEW
nr:

v 4fIERID

o 8UENE

v 4 CRC (HRIEIRX ID MEIRAIITEFH)

KEEFT (1] P "1 "REBITRIRXBF I, ETETERDN 15 MR, ZAEEE—1"0"

1|2 1D AFIRARNEIN SRR, FRrEEHEILIMSB £ LSB MIRFERESFFTRIE (0] (5

REpit s
RfitEEs it BEmpImiEs, SRRXEZEE00E 0 FHiEE, HiTHEESAT1E ECU RIS B Rk M
52 MRS EE RIEN,

mEER
5 SENT ET R INER, BSH SENT IMEETHREEERER.

sPc fiZe

SPC MZREIfE 24 FRZ- MERBRD NELXRBFE. WRLEMREFEEIN8E, HITRKREF 1D MARALE3 1D E
EEY, (FRSIEMAIOPEIENAEMN, NREFCE THELRRIFEINEE, S& LRFRE R RSHMIEME
PotaFieAENE, FHRHNELRFEEFHEST. IERIUNERETERE S L LA FIENE
£, HMBENAVERER D WPIRAVAL ORI, PR E T RSEFEIF M EH IR,

5.2.4 sicl iz

ELRIEO (SICl) |/TES PWM, SENT/SPC HittHEIBV I 5B _ESEERRY, =3O FH1T EEPROM 4Rig,
HbhESNVANEZEPIESEHE (BE. &KER. P ID) . I, BT —ESHREE. BEZIFER
SRR P F.
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HPWM/SENT/SPCIE N EIFR B A EE R

5 BRI
5.3 IRzt

&322 1D
ERREIE—NEBFEMHE D, UL EHITE—IRER

EFID
EPSESE, FlNE SR D rl@E SIc3Z05 N\ EEPROM,

SICI 45 %2 SPC
ERE— SPC BREALKBAME—HEIR L, RZX 4 NEAS5ERENERESHITRIZ. REXRBBH LS|
FEBEIUE, NZSIHLF=.

5.3.1 RAEMERE (LUT)
NTEFT, ZERREERE 32 MEEREAR 16 M BRI ES:

Output
LSB16

eepmpc_lut31 H———————————————

eep_mpc_lut30 | --—————— ——— — —

eep_mpc_lut 3 - — — — — —
eep_mpc_lut_2 R

eep_mpc_lut_1 - —

~

4095 |- — — —
6143
61439

eep_mpc_lut_0 >
Input

63487 —

o
LSB16
16 RNEERER
29

Rev.1.1.1

Datasheet
2024-03-13



o ..
FOBTLE49SR <|nfmeon
HPWM/SENT/SPCIE N EIFR B A EE R

5 R&ERA

Output
LSB16

eepmpc_lut31 ———————————————

eep_mpc_lut 30 - ——— — — — — — — — —

eep_mpc_lut 25 ————————— "3

eep_mpc_lut 19 [—————

eep_mpc_lut_18 —— ——

eep_mpc_lut_17 | —

|
|
|
I
1
|
|
|
|
I
1

eep_mpc_lut_16 !

J

Input "
S T N m o 3 - LSB16
4-" k4 4-" -HI 4-" | I
3 2 2 3 2 5 5
ul QI UI QI ul = =
o o o o o 3 8
EI EI EI EI EI £ £
a S o o a I I
o 9 O O a £ =3
o o g o o 2 b
= 17 16 NATEHARENS
30
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5 R&ERA

5.3.2 ARtz 2EE

HHREFENETEE

MESEE (Frea/FLL) FIEEERE, DPERN 141, 14 UNDPERIERIE 360%
BRI DR 4 PTEN . BEIERT, 360° NAETEEZ /I 4x90°. 3x120° 3K 1x360° &,
tegh, ERILAEEA 360° SEENEXMETEE, B30, 71 70° MESEEE X 40° E 110%
RRIUKEAERE, EFAUBHEERE, I, BOfERER B TREEZRE M.

EAR, RERIRZI360°, Flt, NRAETEEFKE, NWEDEFM 182 M= 85T 360°%

135°

segment 1

OD

180" - - :— --segment 0 ----- ...
|
|
!
segment 3
|
225° : 315°

|
i

270°

18 AIEIZHA o0° it B4R

31
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HPWM/SENT/SPCIE N EIFR B A EE R

5 R&ERA

segment 1

—_— 00
360°

180°- — - ---segment O -

segment 2

19 AR 120° $id a2k

5.3.3 EEPROM

ERBEFE—TNEZRMFMESE (NVV), REBIENERSEESIENEFETEHED. FREULOAIZEFMHES
H—ER, BT EERENRAHRE (FliEik& /D)

£33 EEPROM &%}

Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.

Number of Nprog - - 100
possible NVM
programming
cycles

Time for tprog - 0.5 - S incl. look-up table, configuration, customer ID
programming of
whole NVM
(customer
relevant part)

Programming Torog temp |10 - 60 °C
temperature
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THEERS

displacement

7 HEES
ZIRENE MSL3 RATE, BXE. T, FHRS RoHS M.
R34 BERIHRKNUBEAE
Parameter Symbol Values Unit Note [ Test
Min. Typ. Max. condition
Tilt - - - 2 ° in respect to
the z-axis and
reference
plane
Rotational - - - 3 ° in respect to
displacement the reference
axis
Placement - - - 100 um inxand
tolerancein y
package directio
n
z
A
Y
_ 4+——Tilt angle A
Chip
Package
! Reference plane Die pad
[ »x Rotational W

. - X

24 HEDEAENAE

A PG-TDSO-8-1,0
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Bx 0.6+0.15
SEATING 6+02 =
PLANE ! —[0.2[B]4x
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__._._._.+._._._ S—

MARKING

1) OUTER DIMENSION DOES NOT INCLUDE PROTUSION OR INTRUSION OF 0.15 PER SIDE

ALL DIMENSIONS ARE IN UNITS MM
THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHQOD 1 [G—@-]

& 25 PG-TDSO-8-1 13 &
8
DATE CODE (YYWW) DATA MATRIX
CODE
GIIO® J
S OCR-A CODE
123456787 o N
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Revision Date Change description
Rev. 1.0.0 2023-08-11 Initial release
Rev.1.1.0 2023-10-16 Added description for SENT single

secure sensor
Added description for SENT
Nibble low time
Corrected Angle speed value for
mode val table values
Corrected PWM error indication and
PWM interface configuration

Rev.1.1.1 2024-03-13 Added extended operating
magnetic field

Added operating magnetic field
example picture

Corrected angle resolution for angle
value 90° characteristic curve

Corrected angle resolution for angle
value 120° characteristic curve

Corrected angle resolution for angle
speed value for mode va3
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