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25| HBECE. MimEXMBUREKE

2 SIHEE. HHEMEBXE

FRBSNANBIMEEER SRS IMEE. W75 REXMISRXE, XEREUTENTHRTL.

2.1 5| HECE

ZR5 1 by I

1 2 3

&2 k2Bl bk
®1 TSOP6-6-8 5|BIHEANECE (I E 2)
Pin number |Name Description
1 SCL (INTN) Interface serial clock pin (input)

Interrupt pin, signals a finished measurement cycle, open-drain (output)
2 GND Must be connected to GND-pin 3 externally
3 GND Ground pin
4 VDD Supply pin
5 GND Must be connected to GND-pin 3 externally
6 SDA Interface serial data pin (input/output), open-drain

HUEFM 5 Rev. 1.0
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3 Bz mBNENX
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3= m—RRt

3 m— R
AENBIGEFIENIERME (. BASR) .

3.1 X R ATEE

BT 252 Fr5IM N A I e 2 IHE SRR A MR, XN E— N HTEE, HREREISEIEXER G
T?Eg%@éfﬁﬁﬁﬁﬁﬁﬁ%#WERT%%EﬁEﬁoKNE%@E%W%%%E%#TE%%
& R S 1,

2 B RATEE

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Junction temperature T; -40 - 150 °C

Voltage on any pin to GND Vimax -0.3 - 6 Vv

Voltage range on SDA and SCL Vio_max - - Vop+0.5 |V

(INTN) to GND

Magnetic field Bmax - - +1 T

R3 ESDE 114

IMERE T.=25°C

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

ESD robustness (HBM) VESD-HBM -4 - 4 kv For all pins 2

ESD robustness (CDM) VESD-cDM_corner -0.75 - 0.75 kv For corner pins 3

ESD robustness (CDM) VEsp-com -0.5 - 0.5 kv For all pins ¥

3.2 TEEHE

KMERBRLIT AT ERERRARE TIET

&4 THEER

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Operating temperature T -40 - 125 °C

Operating supply voltage Vbp 2.8 - 5.5 v

Register reset level Vres 1 - 2.3

Register reset level hysteresis Vieshys |25 50 - mV

ADC restart level Vaper 23 2.6 2.8 v min. ADC operating level

ADC restart hysteresis Vabcr-hys |25 50 - mV

(RBLTH......)

NFEEL (HBM) I2E M : RF4E AEC-Q100-002 #R/AERT HBM 2 R,
3 FTEEEIREIRE! (CDM) BREM: TS AEC-Q100-011 FRAERY C2a o

HIEFEM 7 Rev. 1.0
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R4 (%) I{EEE

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Magnetic range (full range) Bxyz -160 - 160 mT

Magnetic range (short range) Bxyz_sr |-100 - 100 mT

Magnetic range (extra shortrange) |Bxyz_xsr |-50 50 mT

NREBREBEVEE"SFREE" LT, FRESFHFAREXRS, WREBREEV MEEEST " FFHE
B"#E, FREFEHEFEENRIME, "rst_flg" (UIETREHFRE

Tﬁvpof%ﬁﬁ?m%%"ﬁf FaRE (" BEZL, BFEOMSEMELF. FESENMG, EFREIHANU
« INTNZHB

o (RIHEERRTN, fupdme= 1 kHz (BREUE)

«  BAIEIhREXF]

o 23EE

o1 FTHIEEMY

3.3 BB HFEM 5 | Y14
e LB
%5 S| B

FREMEXNTHNEBE, RS IBBERSR

Parameter Symbol Values Unit Note or condition

Min. Typ. | Max.

Supply current Power Down Ipb_pd - 500 1000 nA Tj=25°C; supply current at VDD
pin in power down; no
communication and no floating
pins at the interface

Supply current Power Down @ Ipb_pd - - 6 HA T;=85°C; supply current at

85°C VDD pin in power down; no
communication and no floating
pins at the interface

Supply current active Iop_active |~ 4.2 6 mA Supply current at VDD pin while
ADC active

Supply current at power up Ipp_pu - - 8.5 mA Supply current at VDD pin
during power up

Input voltage low threshold ViL 30 - - % Voo |allinput pads

Input voltage high threshold Vi - - 70 % Voo |allinput pads

Input voltage hysteresis Vinys 5 - % Voo |allinput pads

Output voltage low level VoL - - 0.4 v all output pads, static load, lo.
=5mA

IO pin leakage current leakage 10 |-1 - 1 pA 0V<=Vios Vo

SDA, SCL(INTN) pin capacitance |Cspa, CscL |- - 10 pF

IR 8 Rev. 1.0
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3 = m— R
1
IDD_avg ~ fUpdate ’ IDDacti,,e * tADc + IDD_pd * - tADC
fUpdate
AR 1 NMERRREYE. BE,, BFUHEGELAR

HEFFEESR NENEF—F,

3.4 ERRERE

%L SRR MBI SN E (1 2hEE,

NP
v BHFEHE, EBEIXESEHREMERSS.
+ ADCER, EREBEAECHRIFNZE,

GNER
o IREENL, B IPCGRERE RTINS (L,
BHEi

HITIE R E RIS ENT:
o TTEHIZRIE soft_rst g E AN "1
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4 =i

4 o
NBTHENEMBNEREE U RIEERINEE, SHINEESMIRINAERRE, S&EEMmMISHIRME, SEMmE
MEFT,

4.1 M=

ZE R EERM—MTETERY 3DHall ARG R, XEREXBRB[RUIBREMZIRRBEIE, AL
I T B HITIMER . AMBEFATRR AR MR A" — 8, AERRH T HE—TIRENEREDN
B8, AEEXERSEHETREBERLI,

FRAFTSBE & 73 7A 0 FEFfT.

Microcontroller
n _Benx [T] 3D Bx [LSB] BXcomp [LSB]
% Behy [MT] sensor | By [LSB] _ Bycomp [LSB] _ N
P Benz[mT] | . | Bz[LSB] Compensation BZeomp [LSB] Processing
= Tempen [°C] '_ﬂ- Temp [LSB] Tempeomp [LSB]

& s ]

B
L
din
Fit
X<

=6 MERFSEX

Physical values Sensor raw measurement values Compensated measurement values
Benx [MT] Bx [LSB] BXcomp [LSB]

Behy [MT] By [LSB] BYcomp [LSB]

Behz [MT] Bz [LSB] BZcomp [LSB]

Tempen [°C] Temp [LSB] Tempcomp [LSB]

RIS R RYHMRIHRE I IRE " *MEFIRE "— BRI,

BIRFAR 10 Rev. 1.0
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4 7= i

4.1.1 )

HIEMEEN 14 (IO WERN _#FNT AT FSTRE, FESTSBx. ByM Bz

)T Mg

0h#7=25C BIRVEE (BRIESZHULRA)

Parameter Symbol Values Unit Note or
Min. | Typ. | Max. condition

Sensitivity X, Y, Z (full range) Sx, Sy, Sz 23 295 |38 LSB1s/mT

Sensitivity X, Y, Z (short range) Sx_sr Sv_sr Sz_sr 46 59 76 LSBu/mT

Sensitivity X, Y, Z (extra short range) Sx_xsr Sv_xsr Sz_xsr |92 118 |152 |LSBis/mT

Offset X, Y, Z (all ranges) Oy, Oy, O -0.5 |+0.2 |05 mT Ben=0mT

Xto Y magnetic matching (all ranges) Myy -5 *1 5 %

X/Y to Z magnetic matching (all ranges) Mxnz -15 15 15 %

&8 IMBEEOER ST

EEERTIINIZMSEGREERET K.
FREERIRENSE, 2R TERNNESHT (RIESERA) -
FREREIRTE *MEAREHITIME

Parameter Symbol Values Unit Note or condition
Min. Typ. [Max.
Sensitivity drift X, Y, Z SX_D_comp -9 - 9 % T;=-40...85°C
’ -10 +5 10 T;=-40...105°C
SY__comp» -105 |- 10.5 T;=-40...125°C
SZ_D_comp
Offset drift X, Y, Z Ox_p_comps -0.3 - 0.3 mT 7;=-40...85°C, Bph=0mT
Ov_p_comps -0.3 - 0.3 T;=-40...105°C, Ben=0mT
Ozpcomp |03 |- 0.3 T,=-40...125°C, Bsp=0 mT
Xto Y magnetic matching drift Mxy b_comp -165 |- 1.65 % 7;=-40...85°C
-1,7 - 17 T;=-40...105°C
.19 |- 1.9 T;=-40...125°C
X/Y to Z magnetic matching drift  |Myyz p comp |-6.5 - 6.5 % | 7;=-40...85°C
-6.75 - 6.75 | 7;=-40...105°C
-8 - 8 T;=-40...125°C
BIEF 1 Rev. 1.0
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4 7= i

w9 RIaEEB ST
EEERTIINIEMSEGRSERET K.
T=-40°C £105°C, FRrEE1E, MHZELBATCERNNKE (REZELRA) . TM=.

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Sensitivity drift X, Y, Z SX_ps Sy_ps Sz -12.7 - 12.7 %
Offset drift X, Y, Z OxpOvp,0zp  |-0.35 - 0.35 mT Beh=0mT
X to Y magnetic matching drift Myxy o -1.7 - 1.7 %
X/Y to Z magnetic matching drift Mxnz_p -7.5 - 7.5 %
+&10 HE37AF & IEME S
Ti=-40°C Z 105°C BYRY¥K(E (BRIEXEWER)
Parameter Symbol Values Unit Note or condition
Min. Typ. |Max.
Integral non linearity (full range) INL -40 - 40 LSBi4+ |Bx,ByandBz
Integral non linearity (short range) INLsg -80 - 80 LSBi4+ |Bx,ByandBz
Integral non linearity (extra short range) INLxsr -160 - 160 LSBis |Bx,ByandBz
Differential non linearity (full range) DNL -16 - 16 LSB.4+ |Bx,Byand Bz
Differential non linearity (short range) DNLsgr -32 - 32 LSB.4+ |Bx,Byand Bz
Differential non linearity (extra short range) DN Lysr -64 - 64 LSBi4+ |Bx,ByandBz
Z-magnetic noise (full range, rms) Bneftz - - 173 uT rms =1 sigma
XY-magnetic noise (full range, rms) Bneffxy - - 250 uT rms =1 sigma
Z-magnetic noise (short range, rms) Bneffz_sr - - 122 uT rms=1sigma
XY-magnetic noise (short range, rms) Bneffxy_sr | - - 176 ut rms = 1sigma
Z-magnetic noise (extra short range, rms) BNeffz_xsr | - - 86 uT rms=1sigma
XY-magnetic noise (extra short range, rms) Bneffxy_xsr | - - 125 uT rms =1 sigma
Sy — Sy
Myy =100-2 - —— |%
a2 S8 E Y ik A
SX + Sy - 2 * SZ
M =100-2- %
Xfvz 5X+sy+2-sz[ ]
AN 3 BEXY E ZHITR"AR
BIRFAR 12 Rev. 1.0
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472N
4.1.2 =N
EREHR R SEENIELLNREREENE, ERAUMNBESTESTIRE, 2¥EN 1415,
Temp A
[LSB]
Tempref Stemp
Tempepn_rer Tempen [°Ci
Ee = N E

BEEBRATINIME, LIRSEMNEECERRHEIENERE,
sk, ERIUENREFPERRERRSERE. HE8, IERES5EEMIEL, ARIREENNFTREE,

£11 B
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Temperature sensitivity Stemp 13.3 15.2 17.2 LSBi/K  |referringto T;
Temp reference value Tempres 3880 4200 4500 LSB14 Tempren= TeMpPph ref
Physical Tempepp_ref - 25 - °C
temperature
reference
BIEFM 13 Rev. 1.0
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4= st

4.1.3 METRE

BXyZeomp BB FURIEL 2R RIGEE Bxyz BUA T AR HERS Ho

BXcomp =71 (Ogx + 015 - Temp + 0, - Temp® + 05, - Temp®) +
Bx - (Loy + Ly, - Temp + Lo, - Temp® + Ly, - Temp?)

BYcomp =T * (Ogy + 01y, - Temp + 0,,, - Temp? + 03, - Temp®) +
By - (Loy + Lyy - Temp + Ly, - Temp? + Ly, - Temp?)

BZcomp =71+ (O + 01, - Temp + 0, - Temp? + 03, - Temp®) +
Bz- (Lo, + Ly, -Temp + L,, - Temp? + Ly, - Temp?)

~ 4

12 MBSEE R

Factor Full range Short range Extra short range
r 1 2 4

MR F AR 14 Rev. 1.0
2024-08-26
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4= BRI
+&13 MR
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Coefficient O0x Oox 52.46501931 -
Coefficient O1x O1x -30.828402 - 1073 -
Coefficient 02x Oxx 6.06444 - 10°° -
Coefficient O3x O3y -4.20546 - 10710 -
Coefficient LOx Lox -2.109359211 -
Coefficient L1x Lix 2.248525-10°3 -
Coefficient L2x Loy -5.25818- 10”7 -
Coefficient L3x L3y 3.99648 - 1011 -
Coefficient OOy Ooy 7.574714985 -
Coefficient O1y Oy -4.602293-10°3 -
Coefficient 02y Oy 8.61016- 1077 -
Coefficient O3y O3y -7.47545- 101 -
Coefficient LOy Loy -2.106808409 -
Coefficient L1y Ly 2.234594-103 -
Coefficient L2y Loy -5.22864 - 1077 -
Coefficient L3y Lsy 3.97614- 10 -
Coefficient 00z Oo; 9.233258372 -
Coefficient 01z 01z -3.911673-10°3 -
Coefficient 02z 0, 7.01838- 107 -
Coefficient 03z O3, -4.38542 - 1011 -
Coefficient L0z Lo, -0.96458813 -
Coefficient L1z Ly, 1.445091 - 103 -
Coefficient L2z Ly, -3.42739 - 1077 -
Coefficient L3z L3, 2.63-101! -

4.1.4 M2

NTEBIFHEN N AENR, 2L ESECE T MR

o RIEEIRIU: EIRARIUT, NERRSERESEMA,

o EREIN EZENT, NERINERRK.
EXRMIENT, ERNEZE, LRSBEHLET =B RS

MERATEREN

¢ ZHNEENE

o NS

v XM ZHN—#NENRENE

B 15

Rev. 1.0
2024-08-26
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47 R
BRI & 140
=14 BRI
Mode Measurement Typ. fupdate Description
Power Down No measurements |- Lowest possible supply current /pp_pd.
Low Power Mode Bx, By, Bz, Temp |16 Hz Self triggered cyclic measurements.
(full range, short range Bx, By 31Hz fupdate IS Valid with the second conversion after
and extra short range) Bx, Temp 125 Hz power up and/or register reset.
B2, Temp 1000 Hz
Master Controlled Mode Bx, By, Bz, Temp |Upto 3.7 kHz Measurements are triggered by the
(full range) BX, By Up to 7 kHz microcontroller.
Bx, Temp
Bz, Temp
Master Controlled Mode Bx, By, Bz, Temp |Upto 2.7 kHz
(shortrange) Bx, By Up to 5.3 kHz
Bx, Temp
Bz, Temp
Master Controlled Mode Bx, By, Bz, Temp |Upto 1.8 kHz
(extra short range) BX, By Up to 3.6 kHz
Bx, Temp
Bz, Temp

MEIRFIRLIN—, SMERETX, NWENFEURATAIERE. MIETRNAERE, EENGMER
o NEEE (2212, B2, BiEE1E)

o ECERVNE

ADCEF

(=N RE S 4 —
MERN (RIFEENN IR BIES

LEFLRE)

SN ES

R FEtaoc HAIEIHIN EEJ_‘-FB%(VreS<VDD <Vaper) s nmErpk,

taoc FFIEBRS EFTH B,

" /Jr“ Eﬁiljﬂ:]‘/u

Tl E R IhTE R

—BERBEMREE

EREFINER

Voo >Vapcer ETJ; BAMEFHE

-FEE/—.T_T;U'“%E,‘JET.“_‘_ (tBX\ tey s tBze fremps ttrig_d\ tintn_d » BinT s l/fUpdate) ) LX&%@%%EP Bx. By\ Bz

# Temp MEEBIBTIE] 52,6

HEFM

16

Rev. 1.0
2024-08-26
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4= st
R e gisters
Bx value Bxn-11—> Bxin — Bxin+1]
By value Byn-17—> By
Bz value Bzn-11—> Bzn)
Temp value Tempin-1] — Tempjn
\
ADC - Bxn By Bz Tempn) Bxn+1) e
conversion | conversion | conversion | conversion conversion
tex tay taz tremp t -
ftrfg_d < < < =
—» | tnTN_ o
_b.
INTN tanc
S%L : 1/fUpdate g
_ tintn _ t
Measurement trigger —»| «—— Measurement trigger
7 =B
ME L% 2T
o TEIEENEUERIfALAADC
v EFEERETHAADC
A
Voo /////,fff
Vaocr ;
\/"6'5 ;
| t”
ADC |
r—A———————\_a Bx1) By Bz Temp1
conversion | conversion | conversion | conversion -
t
INTN fres_m‘g
@ < >
SCL
t

Measurement trigger

&8

HEFM

17

HFHEHEE (V) IADC EF (Vaoo)FRISE — XN EET[E]

Rev. 1.0
2024-08-26
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47 R
&R 15 MERFF
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Oscillator period tosc 360 500 640 ns
First measurementtime | tres_trig - - 75 us ADC restart (Vaocr) within tres_wig. See
Figure 8
Trigger delay tirig_d 10 16 23 us
WEHR728 EHA
LR R B 1% R s iR 88 /& HRtosc o
R 16 WEHR728 A HA
Parameter Symbol Values Unit
full range short range extra short range
INTN pulse width tiNTN 5 5 5 tosc
Bx, By, Bz conversion time | tgx- tay, e, 86 118 182 tosc
Temp conversion time tremp 86 86 86 tosc
INTN delay tiNTN_d 1 1 1 tosc
MR F AR 18 Rev. 1.0
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4 7= i

4.2 eE fiE

XARRERAR T P] B T HI SR A T E RS AV RSRSRITHIINE, XEWENRIEFIHFEAKRE
ik, MEMIEHERREERSHEXNELEN A ZHRE RS,

SF =@ E (Bx. By. Bz) FHE—, MENEHE— N THEM—LRE. BREMNDHER 10
fiI, SHENELER Bx. By # Bz B9 10 MSB ABIT M,

Bx. By #ll Bz RN B 45 R SN AIMER {8 TR LFR#HITLLAR, MRHEP—MENELERSTEEL
REVRFRETR, MS=E—PRERRCHR INTN. SNRFFEHLN S5 RETEMEE S E TR _LIRAEEN,
NIRRT, ZIFSWE 9,

BRI, PEFBOHR INTN G2 FRUERT, SHEEETX,

B EER S EN ERERRE N EAE, BREREN TRERENR/IVE, TH3ZEA 3 MREREE X, Y
Zo EXMECER, RENEZEHEBERMEPRT INTN,

MREEAR TN SRR —EER, 15EE, MiESEhER TREERRTAKH INTN,

Bx,v zA Wake Up
- B-field (X,Y or 2) upper threshold
\ B
ST ATSITS 453
X
o--. ¢ ! °
g \ i 8-
¢ ! | : !
s A et e
< 1 > \ ; ; i ; \ t
A 7. Measurement and i | i i Wake Up
INTN Updae  ADC sampling | | ! lower threshold
——t
9 MR ER S (E IR

LREHHR I TR, MEEIhAEISHIRCE:

v TURUERINFEER

o WS E wu_en 3 wu_en_cp

o ATEEMIRTHEE (channel_ sel= 00005 8% 11005 8% 11015 B 11105)
o MBEEFERIEAI wu_par HIUEE

BIRFAR 19 Rev. 1.0
2024-08-26
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4 7= i

4.3 W

TRBAB DTN, XENEERGIETT, RELER, TS UNEXELER, NIRIENE4ER,
RIS S N R

I BE EHMBR IR (U A AR

IREE BB N BEE RSN P B MR B T 23 AR 2T BARILAL (wu_par fiI) , FEMINANTE. FERIHLE
TE1ZHTI5 BT P MR R B (BAR BT S wu_par_flg Rim. ERSEMHENGE, REZFEBRITFE wu_par_flg BAIAA
IEso

& R Ih RS

meas_flg iI2UT&REA, FAEIREANEE (BEMiTHE) METE—NESNXINERM, FEERABRNLE
AENENMAINEEZ BBV R

MiRTHEEAR S
MR INEE test_flg B RE1728 Bx. By. Bz Temp @B B & ME I MIA 1R

b €7

—B—NEEH ADC FHIRA LR, HNELRFMEETF2800, 2075, 1RIE CHANNEL_SEL BVECE, &
SER—NE, FRAIMITERES frame_counter FLEIBIE—IK,

CRC

8 CRC ZIR:

o 8l

o 2Fu=xBhOh3Hx2x+1

o« iERIR{E =004

PN R kel e

o (ERESBFERNEHIE. ZEEMEERITE CRCF1,

v ZINERIRA T EUEIRE.

LHERABNRB CRCEY, crc_wr_flg RINERIB[IEEUWET BB IEH CRC BIEIE

v S5 CRCHEMEXHNEBEMHANFAEFT, BERE—TFTHMRIN, ZFTHERIEHIZEITEN CRC,
o BRNABRT, ZIEEHER. ERLUEE crc_wr_en BEEIE Ao

o MNRBEANGLESARZAT CRC, MASHITZE N THEME Nds<HI CRC iH5&,

o ERBARIUBIMITRIXVEIE, MAKBT cre_wr_flgo

o BAECE(IHI CRCZEB CRC ENRIF. BILUEITIEEY cre_wr_flg RIGEE NEEEBRTEY CRC,
o B AGTHEHBERMRAR, BURTENEE[HN CRC, BEEHE <A,

VDD EH&k
UNER SDA ¢ SCL &ER#RH K", FEEREES5 VDD BIRAMAERE, NSHMALCAREAIERERBETRE,
MmFIEL EREE,

IR/ 20 Rev. 1.0
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4 7= R
Power supply loss
Vopo @
Sensor TLE493D- . Sensor
1 P3B6 n
I*C bus I2C|bus can
be disturbed
Microcontroller
& 10 12CE A vDDUTF 1% 2331
GND X%

ZT RS A REWN GND EXRAIEES], BAASZLEX—RIFAAIEEST.

4.4 MiXThae

QEEMIEHISBAHIERE, FRREASHITRIIEE. MXhERENXEMARNEE, IBAFH
BERRSBERER T

MXThEERITE EATE NIRRT, BRUENIRINEE, BB channel_sel (U ITHENECE,
*ﬁiﬂilﬁ‘;ﬂ]ﬁiﬁﬁﬂ fEﬂ Eﬁiﬁ"]ﬁﬁﬁ%%fﬁ%fﬁﬁ Tref-ambient :;'_E:.- Wiﬂ]u%o

=17 RAERE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Calibration temperature Tref-ambient 10 - 40 °C E.g. module
production
test

4.4.1 Vhall R & /vext NiXThEE

ZNReEESKE. BERB|HREBEMINGBEIRBE,

ERONBANERT ENERBE (BURTFINGSHEZ) , MENERT ENERBE (BURTFINGH#ET)
MERKRERE NENFZEE, MeidEE VDD 5IIFEIMNRINFERIRBEE,
HFERREBEMNINFRFEBEREHN, FAEIMERTBIWNEIATERBERE S HITBE,
ZMI R B e AR IRE =M P T. WNRTE KR 18 FRFISEEAN, MINELIRE—RMAPr=4aE, HiEH
FEERER b, FEEREREMRE, WEEENESIIINERSFRNIIRERFHITILR, RAMNINEEX
LER BT = 18FFIBIPRFISEE R,

M AEW0T

o IREE Vhall R E/Vext MIHI&E channel_sel FE&,

v RURFTESNE,

o NMELRE, EENEFFSS Bx. By. Bz# Temp BIE,

Vhall fRZE M3 :

IR/ 21 Rev. 1.0
2024-08-26
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4 7= i

«  KEFFEE Bx. By Ml Bz HIERETE & 18HSEER.

v EREEE (Voo) BIRISERL Vhall fRE Mo

Vext ik :

o LHTREEHIZE T #% vDD SIHIEE,
¢ BB Vet ERES & 18FFIHAE—H.

Witz 5

o REETTHE IR, SUBIMENIZE channel_sel FERIRHMIAINRE,

afineon

)2

v ZURR o EEEREEN (2212, BERE. BREER) , S5EERENBEENTX.

+x1s8 Vhall R & /Vext iZ ¥R E

Diagnostic test Module production test Temperature and lifetime drift
Checked and stored for product life time | of stored product values
Unit min. typ. max. Unit min. max.

Vhall biasX,Y @2.8Vto 5.5V |LSBis 2950 - 3950 % -12 12

Vhall biasZ @ 2.8Vto 5.5V LSBi4 2200 - 4650 % -14 14

Vext @ 3.3V LSBi4 3100 - 3750 % -9 9

Vext gain @2.8Vto5.5V LSB1/V 935 - 1160 % -9 9

ErMERFWINIRREIZARN. —EHI &K 18 H B 11,

Vhall-bias/Vext test limits
,remperature and lifetime drift*
Compared to
stored initial test data on module

Vhall-bias/Vext test limits
,Module production test®
Store initial test data on module \

>

N\ L J Product life time
Y AV Item
Sensor production Module production operational
B 11 Vhall (RE/Vext SHFRIESERFHHIXR

4.4.2 spintest/Vint ;MiXThEE

ZMAOE L RIS = @8 Bx. By fl Bz WERIRKFAIE M- MEMIRYIEMIES: (RIRAR) , HiIZHE
IRERSKH ADC RIBRVNEE. NENTEEE, MERERIFTEEEIR (Vint)o

EHEMNETTH, OPREMERNERE

Vi + Von + Voa) + (Vg — Vor — Voo) + Vi — Von — Voa) + (Vg + Vop + Vo) = 4-Vy

25

¢ W BERRL EMBE
¢ Vo RETRIRLMREEE
¢ Vo, B ADC IRIZEEIE

BIRFAR 22 Rev. 1.0
2024-08-26
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afineon

B EERIRL LRI TNE, o] LUEBREAMENEPIERBIZHM ADC (R#%, Spintest AT FMEE
IRIRLRIEH ADC IRFEZFo 1E Spintest METITH, ER2

(Vi + Von + Voa) = Wy = Vor —Voa) = (Vug — Vor = Voa) + (Vg + Vo + Vo) =4 Vop +4- Vo =4~ (Vor + Vog)

26

—MBIE LB Spintest #F4EAY 8] 5iZ@E NS ERNERLEEEE, S281E. MERNEEEENER
BE X,

ML 7ENT

«  1RE Spintest/Vint MIXLERIGE channel_sel FF2%.

v REFBINE,

o MELRE, 3ENFF28Bx. By. Bz#l Temp BYE,

Spintest:

+  EBx. By M Bz RIERETE & 19BEEN.

Vintlliz:

o KEM Temp IREXRY Vint BB S KR 195 HAE—H

Wi 2 J5:

o BEHETHMNE, SUBRIHENIRE channel_sel FEEBE NIRRT
BJFe:

v ZEE toc B2 ERER (2812, EER. BEER) , 5ERRENBEERTX.

FEMEREHINEHRFHRARN. &R 195 E 12 iR, NEREERE=NIXEREHT
spintesto W EEERFB—RMIRXP=ERNRBE, MBEREAE "RREFWIR" K 19 PHENRESEER , HiF
HEMHERRE L, FRRERGHAE, XEEFMHEEDTEINIMNG Spintest FFITLLIR, UHREXLEERE
BER 19 REMERSFHERE" PHIHAIREZRN.

& 19 Spintest/Vint iR iZ T PR{E
Diagnostic test Module production test Temperature and lifetime drift
Check and store for product life time of stored product values
Unit min. typ. max. Unit min. max.
Spintest X,Y @ 2.8Vto 55V LSBi4 -4120 - 3240 LSBi4 -2605 2605
SpintestZ@2.8Vto5.5V LSBi4 -2800 - 2650 LSBi4 -1260 1260
Vint@2.8Vto5.5V LSBi4 4100 - 5400 % -9 9
BIEF 23 Rev. 1.0
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4 7= R
) . L Spintest/Vint test limits
Spintest/Vint test limits ,Temperature and lifetime drift*
,,M_odgle production test" Compared to
Store initial test data on module \ stored initial test data on module
>
1 >
N NG J Product life time
Yo v Item
Sensor production Module production operational
B 12 Spintest/Vint MiX 2Tk PR S EAE ML
4.4.3 SAT MR THEE

ZMIAEE MMERSBBIRITHIZRN BN NFESBIZ. XEIEADCHHFRZ. SEFFHRMNZEO.
ZWRCERTFESNMUEREE (BTIRAMEESRSR) MOMBERMBEINZREEMIERE (SAT) .
M7 EN

o 1RIE SAT Miki&E channel_sel FEL,

o ER—FMES f_update_sel I short_en LA xtr_short_en, i&FE: —MNASEIRISEM—XB XA SAT Mo
o MATREINE,

+ JEBEYBx. By. Bz# Temp BV{E, LtREMNRES 7T 20:PFIHAIE—K,

Witz f5:

o SREHITHMNNR, SOBIAENIZE channel_sel FEEBEFMIHER,

R

o ZNIEBG BURTERRER (2212, BERE. BRERE) , IRTEEREN&EEN,

%20 SAT NiXSEEH

f_update_sel |short_en xtr_short_en |Bx[14b] By[14b] Bz[14b] Temp[14b]
00g Os Os 1FE6H 201A4 1FFDwu 20024
01 Os Os 201Ay 1FE6H 20024 1FFDy
10s Os Os 1FFDy 20024 1FE6H 201A4
11g Os Os 20024 1FFDy 201A4 1FE6H
00g 1s Os 1FFFy 20004 1FFFy 20024
01s 1g Os 20004 1FFFy 20004 1FFDy
10s 1s Os 1FFFy 20004 1FFFy 201A4
11s 1s Os 20004 1FFFy 20004 1FE6H
00s Don't care 1g 3EDS8: 0128, 3FF7y 20024
01s Don't care 1g 0128y 3EDS84 00084 1FFDy
10g Don't care 1g 3FF74 00084 3ED84 201A4
11s Don't care 1s 00084 3FF74 01284 1FE6H

IR/ 24 Rev. 1.0
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4.5 EFE T T R A& 23555 101

fith &% 310101, AVFEIRENE —MUEF T Z Hifi & ADC,
fih & 883810 10: 3¢ 11: A FFIFE 12CELEHR M (SDA EFHE) fii& ADC,

fih & 375 T0 005 22 ADC fit &5

a o
00“6\ 3 00“\«\ ox e \1\‘5%
‘5\"3‘(\ Q2% 0¥ Register EV
Sensor address vACK address ACK Read data ACK

SDA_ JASWA Y ) -

SCL
ADC |ADC conversiob
— |2C master is driving data (uC) — |I2C slave is driving data (sensor)
13 REVERIERTAY ADC fiti % 3%

HFIPC1F RS L, MAUAIEERESFHRPERE,
FRC2FTMEINR, 2 FHRe<L MENLFR, AR UKESE .

IR/ 25 Rev. 1.0
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5 ThAEBRIEA

5 ThEER 5 BA

ZE RS MR ENL RS, BB RIFMENFENNA, IMFE—TNEEEED,

5.1 12c 0

RRREEAEMER (120 FASHUEHSRRERED. PRORRUTEEEE:
o ERERECE

o RENERE

o IZERFDNIR

o FRETAME

AT RS R M I2CIREN Y

o 16 UIRENMT (uC IETEIXThEAHE) , BOFTIBRY 2 FHiRE ap <

o SUIEENMM (uC IEFEIRTNERIE) , BIFTIBRY 1 FHiRENER <

TEtees g THAMS, FITEEMEBIREIN TR 1°C M,

5.1.1 12C PhiX 5t R

LRSS RME—MET 2 FT 12C TN 2CR N @IEE U LUERER 1 FTREGEE 2
FRIRIMN. HFESHARINKE
v BOFSPCHRERIE, ErIRIE" RIFRYI2C U HIRR" B RMIKE, T&E 21,
v ERBAZFFEERD" . BAFUBEE—TBFME..
v BIEFRIRFEEREMA (MSB) EHl, /AR (LSB) E/a.
v P BEERMEM (RuzhlEss) BIBMFRMFE, UFELEFHER, EEMEELEFAEE, sCL 4
BN TRFF BT, SDALRRRMNIATIRGS: SDAL T = Bahif, SDAL EH ={=IE&KMA,
o GSCLAR'SHETH, UFHmAE,
¢ BINFUEHE N ACK{L, ACK{EERHEENMUEFTTIREKS ERK.
NRBIECMIEFRELESIR, ACKIRRIREN"R"-
INRBIEEWIEPLEREIR, ACKIIKFRIREN"EBF"
MRBELER (EFLEFMHZA) , ACKALIIKEN"EBF" .

5.1.1.1 RCEAMS

BN I2C @SR

v ERESHIIMNBEMNRIRFIN S ZBERERZR. ARSI F T SHEHI2ERNERBHETLT X

o FESHMIATREMESREANE—MUEFTHTINEFES.

o QESCLARFEROH, MESFRIUEFET. SIEIN— M UEET, SEEtummEg—mh, B
HIE RS,

v BHAFUFEFRCEFRNFTREZEE, BN ACKELEX" SEF", Rt

o ERBEANNEEHRSILENERN, FmBEFE—TRINNEEIE RN EK,

BIRFAR 26 Rev. 1.0
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5 ThagRi5 A
S
0(\6.\\'\0(\ c‘o‘“ m-a(\d (o) Conq’éo
d .
et W Trigger  Register 4
Sensor address ACK bits address ACK Write data ACK
SDA\_{ Ve X XX 8
SCL
— I2C master is driving data (uC) — I°C slave is driving data (sensor)

14 —RRIPCEAMMEIN: MREH S AERESANYE
R CRCHE NG
A CRCVIACE @S EE
o BEIFMH
o fERRESHINE
¢ BEARIET GER="E)
o HERRIFERRYFHIA ACK
o RRARERMU
o EHfFesiuit
o HERREFERAIHAIA ACK
¢ AEREBEEA-THZNFT. BINFUZEEE— I HEREFERBIFIA ACK
o (FLEFRH
TLE 150

S I*C ADDR, R/W TRIG, REG ADDR DATAO RO DATA n P
15 R CRC—MRIZCE NSRS MRS SBmERE[E AR,
W CRCE NG
BB CRCRY 12C B NS LA T EB 4R Rk -

ISIESEs

o fRRRESHIAL

o BAmLI="E" GEEN="TE")
o HERRSIEMBIA ACK
o flRERL

o BHiFesibit

o BEREIIERMBIIA ACK
o AP ERRIEBIET T

o HEREIIERMBIIA ACK

¢ AERBEAN—NHZINFET, BNFHZ2EEBE— T HERESERBIFHIA ACK
v CRC (BFTTHEKI)

o HEREIIERMBIIA ACK

v (FIEERH

E 16
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S| IPCADDR,RW | TRIG, REG ADDR | #DATABYTES DATA O s s o DATA n CRC P

L— - -i CRC range (The R/W bit is usually not valued in I1>C tools, but must be respected for the CRC calculation)

E 16 W CRCHI—RR 12C T AT : MEHIBMAERSSE AR,

5.1.1.2 12C iZENH S

FEIRI2CR{S B R

o ERESMUHIBRIRIRGIN S ZEERIE RS, RS T T SHiTHIsSE R L RS RETL X,

o NERT2FTERGS. FESMIMTHRUERNTEFSR, MPRERE—IBIEFT,
F1FMRNEG<SH, RIS MFFaEI0. 5,

o RESCLEARMEA, MEEFRRARSHSIEFTT, SEM—THEFT, FraatitiEE—R,
BERHISIEFA

v MREBNFTEBL T A FUFFRCCRE, LRSSFIRIT SDA=1:

v WIRFIEHISNEEEURERMIAMERBEBEUE (ACK=1s) , FREBIFREF DAL EE T—MELLEFRM

1 FYiEE e

12 CiEfSmEE

v BEEH

o {ERRIZMbAE

o EESHSA="E" (BA="H")

o HEREIIERMBIIA ACK

v MERBRBR—IHZIET. SMNFNEHE— T EIGERAFIA ACK
- WMRBFRELZFT, ACKATULER"E"
- INRFUEFEEGEEE, ACKATUIREN "SBFE"

o (RLEFH
LBl 17,
d Sto,
0% 20 0o
(\,\“0 «\(0 CO/) ,
N Qr:
5M ?\e‘aé o oy,
Sensor address ACK Read data ACK
SDA|_ | [ v
SCL
— I°C master is driving data (uC) — IC slave is driving data (sensor)
& 17 —RRIPCIIAE T 1 775 ME R AR H 23RN EEE
2 FIREN S
12C VB EMEIE
v BEIFM
o fERREI ML
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o BRI =" (BEA="&")
o HERRSIEMBIAACK
o fAESL
o BHiFesibit
o HfERREBIERAYAIA ACK
o MEREIER—HZNFET. SNFNEEHE— I HIEILERBIHEIA ACK
MREFENEZFT, ACKAIUIEEN K"
- WNRBUEIEENSEEE, ACK AISEN"SHEIE"
o (EIEEH
& 18,

S

o™ @'(\/d/ 9
& 00“6\“0 3 00“‘«\ h Conq’?}b
SR €% Trigger Register 4
Sensor address ACK bits address ACK Read data ACK

SDA|_{ / X av
SCL
— |2C master is driving data (uC) — I2C slave is driving data (sensor)
18 —RR2CHIAE T 2 00 MR RER MR H S8R BN

5.1.1.3 iB¥ 5 filf 15

B AR E ] LA A S 2 FRA R 1EThAE

PR ESLKEET, FHES INTN B RETIIEE#HITHIES, BUEAIRIEE R INRERI B L R2R1EE
Y 12C BEIFIELE R G Z £ RS S INTN.

BRZUEBINIE(ERA RS S INTN BI{E ARk e R EThAE,

BEE. R 2CEIEMHS INTN BohBYE ot el AEEE, N INTN BXoRB rIgER NS, METEI12CB
R ZEREEARASTE . 0K INTN- BORERC BohRGRE D twn BIBEI, W INTN BRHEESEING, AT
BEGE INTN BKORAD 12C BopR 4 Z BRI FES K4, BINAE INTN BORLEERFE BRI R/ e ZIBIBENI2C B1S,

5.1.1.4 EREEATAL:

EEEEN (McM) T, FLBEEE R AR AR HINEE:

FIRBSHAIRINRE, EIRIRLSELEEFHITAY ADC R RERIEFER, XAFRLA] LUB S27E ADC 3L 2RI IRRY
HEHRFRINELER, XMIBRAIREAETE ADC MEFRENKE, MidzHl2s EEREHE,
ERIFERERX (LPM) T, RGBT,

FETFIINERT, FRSESF SCL AR ERBF !

o IETE#1T ADC 5%,

v ENEEFSENIWERSHTIN (BEANERAZZIHAIFRNRM)
o R RESSERIRIEMIE RIS 2CF UL RIEERIAT ACK,
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5.1.1.5 12C BY P41

+21 12C By PR IE
FRER IS5 1.2kQ 47 B PR AN RAR FF B 58 L AEXY &2
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Allowed I2C bit clock frequency | fiac_scL 100 400 1000 kHz See Application Circuit
Low period of SCL clock t 0.5 - 5 us 1.3 us for 400-kHz mode.

Maximum value except clock
stretching or between
communication bytes.

High period of SCL clock th 0.4 - 5 us 0.6 us for 400-kHz mode.

Maximum value except clock
stretching or between
communication bytes.

SDA fall to SCL fall hold time tsta 0.4 - - us 0.6 us for 400-kHz mode
SCL rise to SDA rise time tstop 0.4 - - us 0.6 us for 400-kHz mode
SDA rise to SDA fall hold time twarr 0.4 - - us 0.6 us for 400-kHz mode
SDA setup before SCL rising tsu 0.1 - - us
SDA hold after SCL falling thoLp 0 - - us
Fall time SDA/SCL signal traLL - 0.25 0.3 us See Application Circuit

traLL

1 bit transfer STOP cond. START cond.

& 19 1’C BY AL
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5.2 1528

ZRBES S FiFes, EIEORRBE. SANEERE,

5.2.1 HEREN
(IE BT T SRR LU AR R f bt

Read skip @ 7 6 5 4 3 2 1 0
bxmsb 00~ bx_msbs (r)
channel_sel = 11108 4 3 3 }
bx_Isb 014 iic_addr_cp (r) bx_Isbs (r)
channel sel = 1110 | by.msb 02+ _ bymsbs()
or=11008| pyisb 034 O 0 by Isbs (r)
channel sel = 1100s| PZmsb 04+ ~ bzmsbs()
or=11018| pz|sb 05+ 0 0 bz Isbs (r)
temp_msb 06+ I temp_msbs (r)
channel_sel = 11018 } + }
temp_sb 07+ 0 0 temp_Isbs (r)
crc 084 I cre (r)
diag 09+ frame_counter (r) rstfig | wuparfig | crcwrfig fuse_;r:a-_

mod1 0AH

mod2

wu_xh 0CH . . wu.l_m_m.sbs (rw)

wu x| 0Dw w_)d_m:sbs (rw)

wuyh  OEn wu _yh_m:sbs (rw)

wu_yl OFH wu _51_m:sbs (rw)

wuzh 104 * wu_zn msbs (rw)

wuzl 1w ' wu Zl msbs (w) . ,
wu_xy 124 wu_xh_lébs (rw) wu_ﬂ_ﬁbs (rw) wu _)m_lt%bs (rw) wu _ﬂ_ls:bs (rw)
wu_z 134 “}’m{fr W“I;’;-“P wu_zh_l:d.as (rw) w2l sbs (w)
rst

id0

id1

id2

id3

id4

id5 )

[ ]Magnetic values [_|Temperature values [__]Diagnosis [JlllConfiguration [ ]Spare bits, must not be used
[_]Wake Up values " )Wake Up parity range [0 Chip ID @8 Chip ID parity range [lReset |~ _ICRC range

& 20 i E

31 Rev. 1.0
BT 2024-08-26



TLE493D-P3B6

XENSIV™ 3D E/RIZRXER,  1’c EOMMEETHEE

afineon

5 ThEEHRISEEA

5.2.2

FEFHREA

e fERRENENE Ao
BiXEZ RGN ELE, BITERERPCH (INTN) Z /5158, XA A] LU G2 IREN A —E R Z 23 2 B 38R
tegh, BRI LAMER L MRS R H R BE# 1T R EERE,

fi3<s

& %28 B 2RI B N i,

+F22 fires!

Abbreviation Function Description

r Read Read-only bits

w Write Write-only bits

rw Read Write Readable and writable bit

5.2.2.1 WM X B MSB 1728
bx_msb Offset address: Oy
Magnetic X-value MSBs register Reset value: 804

7

6

bx_msbs

Field Bits Type Description
bx_msbs 7:0 r bx_msbs
Raw magnetic measurement result in the X direction (signed two's
complement notation). Contains the 8 Most Signficant Bits out of the 14b
value. If Bx is deactivated, bx_msbs value is set to reset value.
5.2.2.2 W% X{E LSB H7728
bx_Isb Offset address: 1y
Magnetic X-value LSBs register Reset value: 00y

7

6

iic_addr_cp bx_lsbs
r r

Field Bits Type Description

bx_lsbs 5:0 r bx_lsbs
Raw magnetic measurement result in the X direction (signed two's
complement notation). Contains the 6 Least Signficant Bits out of the
14b value. If Bx is deactivated, bx_lsbs value is set to reset value.

(RBETI......)
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Field Bits Type Description
iic_addr_cp 7:6 r iic_addr_copy

I2C address. (This is a read only copy of the field iic_addr from
PROD_TYPE_R register)

Four possible values available to define the slave address in bus
configuration.

5.2.2.3 BEE Y B MSB 1522

by_msb Offset address: 24
Magnetic Y-value MSBs register Reset value: 80k
7 6 5 4 3 2 1 0
by_msbs
r
Field Bits Type Description

by_msbs 7:0 r by_msbs

Raw magnetic measurement result in the Y direction (signed two's
complement notation). Contains the 8 Most Signficant Bits out of the 14b
value. If By is deactivated, by_msbs value is set to reset value.

5.2.2.4 WS YE LSBFERR

by_lsb Offset address: 34
Magnetic Y-value LSBs register Reset value: 00y
7 6 5 4 3 2 1 0

RES by_lsbs
r r
Field Bits Type Description
by_lsbs 5:0 r by_lsbs

Raw magnetic measurement result in the Y direction (signed two's
complement notation). Contains the 6 Least Signficant Bits out of the
14b value. If By is deactivated, by_Isbs value is set to reset value.

5.2.2.5 BLii% z (8 MSB 1738

bz_msb Offset address: 4y
Magnetic Z-value MSBs register Reset value: 80x
7 6 5 4 3 2 1 0
bz_msbs
r
HUEFM 33 Rev. 1.0
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Field Bits Type Description
bz_msbs 7:0 r bz_msbs

Raw magnetic measurement result in the Z direction (signed two's
complement notation). Contains the 8 Most Signficant Bits out of the 14b
value. If Bz is deactivated, bz_msbs value is set to reset value.

5.2.2.6 B z B LSB 152

bz_lsb Offset address: 5h
Magnetic Z-value LSBs register Reset value: 004
7 6 5 4 3 2 1 0
RES bz_lsbs
r r
Field Bits Type Description
bz_lIsbs 5:0 r bz_lsbs

Raw magnetic measurement result in the Z direction (signed two's
complement notation). Contains the 6 Least Signficant Bits out of the
14b value. If Bz is deactivated, bz_Isbs value is set to reset value.

5.2.2.7 =E{E MSB FFsS

temp_msb Offset address: 64
Temperature value MSBs register Reset value: 804
7 6 5 4 3 2 1 0
temp_msbs
r
Field Bits Type Description
temp_msbs 7:0 r temp_msbs

Raw temperature measurement result (signed two's complement notation).
Contains the 8 Most Significant Bits out of the 14b value. If the temperature
measurement is deactivated, temp_msbs value is set to reset value.

5.2.2.8 REELSBEF:E

temp_Isb Offset address: Ty
Temperature value LSBs register Reset value: 00w
7 6 5 4 3 2 1 0
RES temp_lsbs
r r
IR 34 Rev. 1.0
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Field Bits Type Description
temp_lsbs 5:0 r temp_Isbhs

Raw temperature measurement result (signed two's complement
notation). Contains the 6 Least Significant Bits out of the 14b value. If the
temperature measurement is deactivated, temp_Isbs value is set to reset

value.
5.2.2.9 i@l CRC
CRC Offset address: 8u
Communication CRC Reset value: 004
7 6 5 4 3 2 1 0
CRC
r
Field Bits Type Description
CRC 7:0 r Communication CRC

Provided for all read communications.

Included registers are defined in the bitmap, without the registers excluded
according to channel_sel.

5.2.2.10 ZHIEHTFER

diag Offset address: 9y
Diagnosis register Reset value: 0Cy
7 5 5 4 3 2 1 0
meas_flg test_flg frame_counter rst_flg wu_par_flg | crc_wr_flg |fuse_par_flg
r r r r r r r
Field Bits Type Description
fuse_par_flg 0 r Fuse Parity Flag
Flag reflecting the result of fuse parity check for fuses related to internal
trimming.

Og: Fuse parity check is not correct for trimming bits. When fuse parity
check is not correct, the output of the sensor must be considered
corrupted. The external user can attempt to see if this error disappears
after a soft reset. If the error persists, the device can no longer be used.

1s: Fuse parity check is correct
crc_wr_flg 1 r CRC Write OK Flag
crc_wr_flgis cleared with the next write command.

0g: The CRC at write is enabled and incorrect CRC has been transmitted or
the CRC at write is disabled.

1s: The CRC at write is enabled and correct CRC has been transmitted.

(REETR......)
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Field Bits Type Description
wu_par_flg 2 r Wake Up Parity Flag
0s: Wake Up parity check is not correct. The sensor does not enter Wake Up
mode.
1s: Wake Up parity check is correct. The sensor can enter Wake Up mode.
rst_flg 3 r Reset Flag
Indicates a sensor reset. The field is cleared when 1z is written to the
rst_flg_clr field.
0s: No sensor reset event.
1g: Sensor reset event occurred.
frame_counter |5:4 r Frame Counter
Increments at every ADC conversion cycle.
test_flg 6 r Test Function Flag
Og: The registers contain measurement data.
1s: The registers contain test function data.
meas_flg 7 r Measure Success Flag
1g: All read out measurement values belong to the same ADC conversion
cycle and were performed with the same channel_sel setting.
0g: The read out measurement values either belong to different ADC
conversion cycle or to different channel_sel settings.
5.2.2.11 FRSBEXFTFE1
mod1 Offset address: 0A4
Sensor mode register 1 Reset value: 62y
7 6 5 a 1 0
mode_sel int_dis collision_dis wu_en trigger_sel prot_sel crc_wr_en
rw rw rw rw w rw rw
Field Bits Type Description
crc_wr_en 0 rw CRC enable for write operations.
0s: CRC for write operations is disabled.
15: CRC for write operations is enabled.
prot_sel 1 rw I2C protocol selection
0Os: 2 byte read protocol enabled.
1s: 1 byte read protocol enabled.
(RBLTH......)
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Field Bits Type Description
trigger_sel 32 rw Trigger options
For I2C 1 byte read protocol (prot_sel = 1) the following trigger modes are
available:

00g: no trigger
01g: trigger on read
1xg: trigger on stop condition

Trigger bits in the I°C command frame (write or 2 byte read command)
overwrites the configuration bits in the mod1 register.

wu_en 4 rw Wake Up
0s: the Wake Up functionality is disabled.
1s: the Wake Up functionality is enabled.

If enabled, the Wake Up functionality is only active if:
- Wake Up parity flag is OK.
- test functions are disabled.

collision_dis 5 rw Collision avoidance and clock stretching

Osand (int_dis = 0sor wu_en = wu_en_cp = 1g): collision avoidance is
active (INTN will not be transmitted between I2C start and stop
condition).

Ogand (int_dis = 1gand wu_en = wu_en_cp = 0g): clock stretching is
active (sensor delays read out during ongoing ADC conversion by
pulling SCL low).

1g: Collision avoidance and clock stretching disabled. If int_dis = Og, it
may collide with clock from microcontroller.

int_dis 6 rw Interrupt disable
The int_dis bit interacts with the collision_dis bit.

When Wake Up is enabled, the interrupt functionality is always activated,
independent of the int_dis configuration.

Og: Interrupt enabled: After a completed measurement and ADC
conversion cycle, an interrupt pulse will be generated (see also
collision_dis and Wake Up functionality).

1g: Interrupt disabled
mode_sel 7 rw Operating modes

0s: Low Power Mode: Cyclic measurements and ADC-conversions with an
update rate defined in the f_update_sel register. The trigger
configuration is ignored.

15: Master Controlled Mode: Measurements are triggered by
microcontroller. The trigger is configured via the trigger_sel bits or via
12C command.

5.2.2.12 ERFBEAFTFES2

mod2 Offset address: 0By
Sensor mode register 2 Reset value: 004
7 6 5 4 3 2 1 0
channel_sel f_update_sel xtr_s:ort_e short_en
rw rw rw rw
Datasheet 37 Rev. 1.0
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Field Bits Type Description

short_en 0 rw Magnetic short-range measurement
Oe: The Bx, By and Bz ADC-conversion is set according the full range
specification.
1g: The Bx, By and Bz ADC-conversion is set according the short range
specification.
short_en = 1gand xtr_short_en = 1g must not be used.

xtr_short_en 1 rw Magnetic extra short-range measurement
Os: The Bx, By and Bz ADC-conversion is set according the short_en setting.
1g: The Bx, By and Bz ADC-conversion is set according the extra short
range specification and short_en is ignorred.
short_en = 1gand xtr_short_en = 1g must not be used.

f_update_sel |[3:2 rw Update frequency for low power mode
00g: 1000 Hz
01g: 125 Hz
10g: 31 Hz
11g:16 Hz

channel_sel 74 rw Channel selection

Selection of measurement channels and test function.

When a readout is performed, the addresses corresponding to
measurement registers for which a measurement is not performed are
skipped. Register addresses, not included in the measurement are not
covered by CRC at read.

When one channel is disabled, for all new measurements the register value
for that channel will be set to reset value.

0000s: Bx, By, Bz, Temp

0001z: Vhall bias (X, Y, Z) / Vext test function.
0010g: Spintest (X, Y, Z) / Vint test function.
1000g: SAT test function (X, Y, Z, Temp).
1100g: Bx, Temp

1101s: Bx, By

1110g: Bz, Temp

5.2.2.13 MifEE X 5 H{E MSB 1728

wu_xh Offset address: 0Cq
Wake Up X-high threshold MSBs register Reset value: TFy

7 6 5 4 3 2 1 0

wu_xh_msbs

rw

Datasheet 38 Rev. 1.0
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Field Bits Type Description
wu_xh_msbs |7:0 rw Wake Up X-high MSBs

Defines the Wake Up upper threshold for the Bx magnetic channel above
which the sensor enables INTN.

5.2.2.14 MifE X {KH{E MSB 51728

wu_xl Offset address: 0Dy
Wake Up X-low threshold MSBs register Reset value: 804

7 6 5 4 3 2 1 0

wu_xl_msbs

w

Field Bits Type Description

wu_xl_msbs 7:0 rw Wake Up X-low MSBs

Defines the Wake Up lower threshold for the Bx magnetic channel below
which the sensor enables INTN.

5.2.2.15 MiER Y FH{E MSB F1728

wu_yh Offset address: OEx
Wake Up Y-high threshold MSBs register Reset value: TFy

7 6 5 4 3 2 1 0

wu_yh_msbs

w

Field Bits Type Description

wu_yh_msbs |7:0 rw Wake Up Y-high MSBs

Defines the Wake Up upper threshold for the By magnetic channel above
which the sensor enables INTN.

5.2.2.16 MERY{KFE MSB F1F25

wu_yl Offset address: OFx
Wake Up Y-low threshold MSBs register Reset value: 80x

7 6 5 4 3 2 1 0

wu_yl_msbs

w

Datasheet 39 Rev. 1.0
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Field Bits Type Description
wu_yl_msbs | 7:0 rw Wake Up Y-low MSBs

Defines the Wake Up lower threshold for the By magnetic channel below
which the sensor enables INTN.

5.2.2.17 MifE z 5F{E MSB 1728

wu_zh Offset address: 104
Wake Up Z-high threshold MSBs register Reset value: TFy

7 6 5 4 3 2 1 0

wu_zh_msbs

w

Field Bits Type Description

wu_zh_msbs |7:0 rw Wake Up Z-high MSBs

Defines the Wake Up upper threshold for the Bz magnetic channel above
which the sensor enables INTN.

5.2.2.18 MEE z {KF{E MSB 1728

wu_zl Offset address: 114
Wake Up Z-low threshold MSBs register Reset value: 80x

7 6 5 4 3 2 1 0

wu_zl_msbs

w

Field Bits Type Description

wu_zl_msbs 7:0 rw Wake Up Z-low MSBs

Defines the Wake Up lower threshold for the Bz magnetic channel below
which the sensor enables INTN.

5.2.2.19 MREE XY [F{H LSB 172

Wu_xy Offset address: 124
Wake Up XY thresholds LSBs register Reset value: CCx
T 6 5 4 3 2 1 L]
wu_xh_lsbs wu_xl_Isbs wu_yh_lsbs wu_yl_lsbs
nw rw rw rw
Datasheet 40 Rev. 1.0
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Field Bits Type Description

wu_yl_lsbs 1:0 rw Wake Up Y-low LSBs
Defines the Wake Up lower threshold for the By magnetic channel below
which the sensor enables INTN.

wu_yh_lsbs 32 rw Wake Up Y-high LSBs
Defines the Wake Up upper threshold for the By magnetic channel above
which the sensor enables INTN.

wu_xI_lIsbs 5:4 rw Wake Up X-low LSBs
Defines the Wake Up lower threshold for the Bx magnetic channel below
which the sensor enables INTN.

wu_xh_lsbs 7:6 rw Wake Up X-high LSBs
Defines the Wake Up upper threshold for the Bx magnetic channel above
which the sensor enables INTN.

5.2.2.20 MiEE 7 H{E LSB H7F3%

wu_z Offset address: 13,

Wake Up Z thresholds LSBs register Reset value: 2Cq

T 6 5 4 3 2 1 1]
Res wu_par wu_en_cp wu_zh_lsbs wu_zl_lsbs
r rw w rw rw

Field Bits Type Description

wu_zl_lsbs 1:0 rw Wake Up Z-low LSBs
Defines the Wake Up lower threshold for the Bz magnetic channel below
which the sensor enables INTN.

wu_zh_lsbs 3:2 rw Wake Up Z-high LSBs
Defines the Wake Up upper threshold for the Bz magnetic channel above
which the sensor enables INTN.

wu_en_cp 4 w Wake Up enable copy
Alternative enable/disable bit for Wake Up functionality.
A read from this location always returns Os.
Any write operation at this address takes effect in the wu_en bit. Thisis an
alternative address for changing the state of wu_en configuration bit.
This allows the user to have a single write stream with automatically
incremented address that disables Wake Up functionality, updates the
Wake Up thresholds and enables the Wake Up functionality. This is the
recommended sequence when the user wants to dynamically change
the Wake Up threshold in a safer manner while the feature was already
enabled.

wu_par 5 rw Wake Up parity bit
0Odd parity bit for Wake Up thresholds and wu_en configuration bits. This
field is written by the user in accordance with configured Wake Up
settings.
This field will be compared with the sensor computed parity in order to
generate the wu_par_flg flag.

Datasheet
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5.2.2.21 HEHEFEFS

rst Offset address: 14,
Reset register Reset value: 00y
7 3 5 a 3 2 1 0

Res rst_flg_clr soft_rst

r w w

Field Bits Type Description
soft_rst 0 w Soft Reset trigger bit

A soft reset is triggered when writing 1g to this field.

A read operation will always return 0s for this field.
rst_flg_clr 1 w Sensor reset clear

Write 1gto clear the rst_flg status bit from the diag register.

A read operation will always return 0g for this field.

5.2.2.22 M—rSHIRIRETEFESE0

ido Offset address: 154
Unique chip identifier register 0 Reset value: XXy
T 6 5 4 3 2 1 0
chip_id_0
r

Field Bits Type Description
chip_id_0 7:0 r Chip identifier

Each individual chip is equipped with a unique chip identifier, comprising
the register fields chip_id_0 to chip_id_5.

5.2.2.23 ME—EHRIRETFSE1

id1 Offset address: 164
Unique chip identifier register 1 Reset value: XXy
7 6 5 4 3 2 1 0
chip_id_1
r

Field Bits Type Description
chip_id_1 7:0 r Chip identifier

Each individual chip is equipped with a unique chip identifier, comprising
the register fields chip_id_0 to chip_id_5.
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5.2.2.24 M—rSHIRIRETFESE2

id2 Offset address: 174
Unique chip identifier register 2 Reset value: XXy
T 6 5 4 3 2 1 [}
chip_id_2
r

Field Bits Type Description
chip_id_2 7:0 r Chip identifier

Each individual chip is equipped with a unique chip identifier, comprising
the register fields chip_id_0 to chip_id_5.

5.2.2.25 M—SHRIRESFEES3

id3 Offset address: 18y
Unique chip identifier register 3 Reset value: XXy
T 6 5 4 3 2 1 1]
chip_id_3
r
Field Bits Type Description
chip_id_3 7:0 r Chip identifier

Each individual chip is equipped with a unique chip identifier, comprising
the register fields chip_id_0 to chip_id_5.

5.2.2.26 M—CHIRRETFSE4

id4 Offset address: 19y
Unique chip identifier register 4 Reset value: XXy
7 6 5 4 3 2 1 1]
chip_id_4
r
Field Bits Type Description
chip_id_4 7:0 r Chip identifier

Each individual chip is equipped with a unique chip identifier, comprising
the register fields chip_id_0 to chip_id_5.
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5.2.2.27 M—IHIRIREFSES

id5 Offset address: 1A,
Unique chip identifier register 5 Reset value: XXy
T 6 5 4 3 2 1 1]
Res id_par chip_id_5
r r r
Field Bits Type Description
chip_id_5 5:0 r Chip identifier

Each individual chip is equipped with a unique chip identifier, comprising
the register fields chip_id_0 to chip_id_5.

id_par 6 r Chip identifier fuse parity bit
Fuse bit storing odd parity for chip ID.
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6 NMAER
) VDD Power
PCB option
Supply
GND
. ]
PCB s Rﬁ
VDD
VDD
SDA
C1
— TLE493D |J.C
-P3B6
SCL
INTN °
GND GND
R=1.2kQ
C1=100nF

Wires SDA and SCL capacitance < 200 pF each, including all stray capacitances.
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7.1 HESHW
#+z23 HESH PG-TSOP-6-6-8
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Soldering moisture level MSL1 - - - - 260°C, 4
Thermal resistance Junction ambient | Rinia - - 200 K/W Junction to air,
Thermal resistance Junction lead RinaL - - 100 K/W Junction to lead
0.95 0.5 0.95 0.5
| /I .
2 %iﬁfj/ﬁ
2 IA Z 4 S
3 2 3 @ +
2 9 7
7M7Y
copper @ solder mask stencil apertures
All dimensions are in units mm
& 22 PG-TSOP6-6-8 13

4 B8, 74 JEDEC J-STD-020 iR
° 1848 Jedec JESD51-7 FE
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0.35-0.05 _¢_

. 0.1 Max

>

2.810.1

1.610.1

The drawing is in compliance with ISO 128-30, Projection Method 1 [-Gﬂ-@-]
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8 RiF
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1D —f

3D =

ACK fe] 7

ADC RN F 123

ADDR ik

AEC AEBRTFERS

ASIL BETETRMEER

CRC B REE

e.g. fFI5iE

EMC R RA MY

12C RIERER AR FE B

IC - n=chd

INTN REFS I, FETES (REBEFEER)
1SO FrAmELLELR

LSB RIRBIL

magnetic field fZRESFNENHBEE
max BAXE

min =/ME

MSB ==X =R

MSL BERBEER

MUX ZIRE g

PCB Nl BB E& AR

reg Hizss

rms HHIR

RoHS BEYIBRS!

SCL B S | R

SDA #ES R

Sensor SR/YZ TLE493D-P3B6 = fn
Senormodule 3589 E TLE493D-P3B6 =il & P iEIRHBIFRE TR T
SEooC Zel (BEEN)

SIL RETEMER

SMD REIMLEESG

supply E{& 28RS | fi vDD #1 GND
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