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TLE493D-A2B6 iﬁneon

Functional Description

2 IhaE i AR
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EE R EIhEER
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o .
= % § — SCL; /INT
=i 8 Hall plates
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T x
Digital tracking,
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MUX > ADC > .
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SDA
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ICH="EEINEERTTAM, ESUTHHE:

v DRRINERIRSE, 28— NMEHER 7S BARE. BHER. REQNMRER 745
v ERETEFRERRE. HHZRERSNZRIRE ADC WERERKUNCRE Z RS,
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TLE493D-A2B6 iﬁneon

Functional Description

EEABERT, IEUHEREEEBSNASHITIEE, TNEBSEREELEREY, BEEREREN
BIEEBEENB. WRPELEEREMN, WELSEHMED) (BISEADCrestart level) .

2.1.2 =

ME X Y Z 5RBNET. 810X YH 2 BREKRRERE - ZSRERAS, ARBERI—ME
LRSS (ADC), FIIE, JRE (BUIME=3U8) HBAIUE=AERBEZEME.

2.2 SIHECE (FMNE)

& 2 8/~ T TLE493D-A2B6 Y5 |I#R R,

6 5 4
1 2 3
2 TLE493D-A2B6 5|75 /5
EP) TSOP6 5| HIfAMECE (WE2)
Pin No. Name Description
1 SCL Interface serial clock pin (input)
/INT Interrupt pin, signals a finished measurement cycle, open-drain
2 GND Connectto GND
3 GND Ground Pin
4 VDD Supply Pin
5 GND Connect to GND
6 SDA Interface serial data pin (input/output), open-drain
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Functional Description
2.3 379 TE X
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TLE493D-A2B6 iﬁneon

Functional Description

2.5 7 FA BB B

FRUFLRRYEFA BRI, {EaaZIINER, UMMRIER. S3HIRL ZRIZHIE,

I8 Pc B4 ERIBRAER , KABRERMEARENSERATE (B AFBERT, &O
By _E AN T BEET BT SRR

AR wauE e/ B R2 B, WBREOFEIEPALENIIRE, LHETEINFEN
FAHR,

~ ~ Voo
Power
g Supply
Re Rz GND
|
VDD VDD
Rspa
SDA —" o T T
TLE493D L. = Cou e
sctl | | Rsa |
ol (T
GND
¢ GND
—— -
R1=1.2kQ ﬁ
R2 =1.2kQ
C1=100nF
Optional (recommended for wire harness): Rspa, RscL
SDA, SCL capacitance < 200 pF each, including all stray capacitances

B 5 wH5MERERIEA nc A AR

AT EBLBIFERRERENING EMC FiBR¥ERE, C, ATERFE 100 nF FYH BB ARSI KL, XM EBERES
BEHEIE uC M/HEIRB Cou e o
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TLE493D-A2B6 iﬁneon

Specification

3 gL v

ZERSBATAENR, AENBRUAAFENIFRERMS (B AFE) -

3.1 P EATEE

B A RATE B FIFIERIN /TR RS XY SIS R A R, XIXNB— TN NTEE, HAE
FEREEXEFG THEAEMS TR OFIRFGIIER TRBERIET. i, KRR
B—HRE. BN /ARB BRI sERIREE .
K BEIELNRAFEEFRG T LRSS TR EE. FENEARTEEIHFHNHT, Voo 5
B _EARSY FRESAY B E RSB LN RATE BEE X E.

x3 BN RATEE

Parameter Symbol |min typ max |Unit |Note/Condition

Junction temperature T; -40 - 125 °C

Voltage on Vip Voo -0.3 - 35 v

Magnetic field B ax - - +1 T

Voltage range on any pin to Vinax -0.1 - 35 v open-drain outputs are not

GND current limited.

x4 ESD fRiFY

IMRRE Ta=25°C

Parameter Symbol Values Unit |Note or Test Condition
Min. Typ. Max.

ESD voltage (HBM)? Vesp - - +2.0 kv R=1.5kQ, C=100 pF

ESD voltage (CDM)? - - +0.75 kv for corner pins
- - +0.5 kv all pins

1) ESD RN TRESMIER E#HTH, F#HITENE,.
2) AIKIEE! (HBM) fF & ANSI/ESDA/JEDEC JS-001 AT

3) HwEESFIRE! (CDM), ESD M3 44R#E JEDEC JESD22-C101 /&R L,
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TLE493D-A2B6 iﬁneon

Specification

3.2 T{ESCE

AT RMBERINFE, ZWORANERERNERERIEF. EREFNERERRNA ADC BT
HELHEIR. Rk, EXH ADC, HEXRSEHEREBS.

&5 TEEE

Parameter Symbol |min typ max |Unit |Note/Condition

Operating temperature |T; -40 - 125 °C T;i=T,+3 Kin fast mode

Supply voltage Voo 2.8 33 35 v Supply voltage must be above
restart level

ADC restart level Vies 2.2 2.5 2.8 v min. ADC operating level

ADC restart hysteresis | Vreshys - 50 - mV

Register stable level Vieg - - 25 v Register values are stable above
this voltage level

BRI T teve < Vous T foppoe EXHIEHEBIRFHE, WHE 6, FRREIM 1°C EMThAERE LBER
uC A, MRARAPFERT BREE (EBNRE) , BEZEESONEE4EERERS
Y 1’C EfiIThEE,

EREFEERT, SMERBRIRAX (AHRAFELMCH RS EREGE, HPOiERREATE. REB
fH-@AE M. ThEERAH uC GPIO SIf)%E) NMAIFEREBNEIRER, FETAMRBENE
9, URSHERAZRA Voo R (BIEBER EMC M) , B 6,

EBEY, SDA F SCL RZfEFIE 5 B R1 Ml R2 I ZE Voo , (EfAIESM4F TR uC 39R18%F SDA F SCL IRzhH
EREBT,

Vop

3.3V

_ tpup N tapc t

A
A4

6 RATEYUAMN V. EBAERER
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TLE493D-A2B6 iﬁneon

Specification

K6 Voo _E EBF] EBIRTEIF

Parameter Symbol |min typ max |Unit |Note/Condition

Power Up ramp time toup - - 10 s

Availability power cycle? |tapc - 150 400 Ms

Power Up over- Vous 3 33 35 \% Envelope which must not be
undershoot exceeded at the end of a Power Up.
Power Up current Iop-pup - 10 mA Current consumption during teup
consumption

1) REFEFMA - @i 1%+,

3.3 S

ZIERBREFBN TEERANRFZEBEIED, R 77HTHNMNESSEHS, XTHERNEENESE
B, a8lE3.6E,

xR7 BRIRE

Voo =3.3V 5% BFEY(E , 7,=-40°C E 125°C (FRIESHULRA)

Parameter Symbol min |typ |max |Unit |Note/Condition

Supply current ¥ Iob_pd - 7 130 |nA T;=25°C; power down mode
Iop_tm 1 34 5 mA Fast mode

Input voltage low threshold? ViL - - 30 %Vop |allinput pads

Input voltage high threshold? Vi 70 - - %Vop |all input pads

Input voltage hysteresis? Vinvs 5 - %Vop |all input pads

Output voltage low level @ 3 mA load | VoL - - 04 |V all output pads, static load

1) EHERRRYE, FEEELBEEENER (Bs5) .
2) BT 1995 F 12C ARER Voo FEXENEF
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TLE493D-A2B6 iﬁneon

Specification

3.4 HESHYE

BB HYNEF A RIEE =B RN AEDIE ISR,

HGMEEL 12 158 8 7 PR Z#F M NIR M, SERTNFT S Bx. By Ml Bz, T EHHBEZE
FIRRANRAIILER 11 1T 12,

d

xs RSy

Tj=+25°C. Oh. Voo=33VETHIEE (PRIESHEHLEA)

Parameter Symbol min |typ max |Unit |Note/Condition
Magnetic linear range? (full range) Byyz_Lin +160 (4200 [+230 |mT -40°C <Tj<+125°C
Magnetic linear range?? (short range) | Byyz_Linsr +100 [#£135 [+150 |mT

Sensitivity X, Y, Z (full range) Sx, Sy, Sz 55 7.7 10.5 |LSBy1/

Sensitivity X, Y, Z (short range) SXsr, SYsk, SZsr |11 154 |21 mT

Z-Offset (full range and short range) |Boz -1.8  |#0.2 |+1.8 |mT

XY-Offset (full range and short range) |Boxy -0.75 |#0.2 |+0.75 |mT

X toY magnetic matching® Myy -15 | +15 % Up to min.

X/Y to Z magnetic matching® My 7 -25 0 +25 % B,yz 1nOT By, Linsk
Resolution, 12-bit” (full range) Res:, 95 130 182 uT/

Resolution, 12-bit® (short range) Res;; <g 475 |65 91 LSBy,

Resolution, 8-bit® (full range) Ress 152 (208 |291 |mT/

Resolution, 8-bit® (short range) Resg sg 076 |1.04 |146 |LSBs

Magnetic initial noise (rms) Bipest - 0.1 0.5 mT rms=1sigma

(full range and short range)

Magnetic hysteresis ? Biys - 1 - LSB:, |due to quantization
(full range and short range) effects

1) REEEMENR BRIEERMIRABAELIZEF, M uC PEEHIMET MIRT K,
2) RETEFNIR - Bigit/AFERIE,

3) ATAHREREME, EREERSHIEMEMIR,

4) BRARK (3.1) MAKX (3.2) PHIHTEE X,

5) SMENTESZER YRBE (WTF8iIfE, MEL 16)

S X EYHBILE" AT (3.1)
Sx — Sy
— . . —  Z J0
Myy =100 -2 - — Sy [%]

SE XN E 2 IR AR (3.2)
Sx+Sy —2 -5z
Sx+Sy+2 -5z

My,y; = 100 -2 - [%]
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TLE493D-A2B6 iﬁneon

Specification

&9 ZREFFEB N BEMEERIIEN (BRIEFHEA)

Vop =3.3V 5% BYHIER{E, T;=-40°C E 125°C, FRMIHTEEMAMTEER (RIESHIRA)
Parameter Symbol min |typ max |Unit |Note/Condition
Sensitivity drift X, Y, Z Sxo, Syo, Szp |-15 5 +15 % TCo

Offset drift X, Y Bo_pxy 045 |- +0.45 |mT  |@O0mT,TC,
Offset drift Z Bo bz 16 |- +1.6  |mT |@O0mT,TC,

X to Y magnetic matching drift? My p -3.5 *1 +35 |% TCo

X/Y to Z magnetic matching drift? | Mxyz o -15 *10 +15 % TCo

1) REEFNR, BIIRIT/AFERIE. FEEEEHRTINIEmMENBEELET K.
2) BRAAN (3.1) MARX (3.2) PRIHALEE Xo

& 10 BEMME, FLMEMREY

Vop=3.3V 5%, T;=-40°C & 125°C (BRIEBHEA)

Parameter Symbol |min |typ max |Unit Note/Condition

Temperature compensation? TCo - +0 - ppm/K | Bx, By and Bz (default)

(full range and short range) C, _ 750 |- Bx, By and Bz (option 1)
TC, - -1500 |- Bx, By and Bz (option 2)
TCs - +350 |- Bx, By and Bz (option 3)

Differential Non Linearity (full range) | DNL - +2 - LSB:, |Bx,Byand Bz

Differential Non Linearity (short range) | DNLsx - +4 -

Integral Non Linearity (full range) INL - 12 - LSB:> |Bx,Byand Bz

Integral Non Linearity (short range) INLsg - 4 - LSB:>, |Bx,Byand Bz

Magnetic noise (rms) Byest - - 1 mT rms =1 sigma

Z-Magnetic noise (rms) Byefiz - - 0.5 mT rms =1 sigma,

XY-Magnetic noise (rms) Breiy |- - 025 [mT -40°C <Tj<+85°C

1) REIEFNE - 23 /A4FIERIE.
2) TCxABIEHLEHIATNNE R E NEREE,
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TLE493D-A2B6 iﬁneon

Specification

REFRERRNESE:

z11 12 MR =
MSB |Bit10 |Bit9 |Bit8 |Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl |LSB
[Dec] 2048 (1024 |512 256 |128 |64 32 16 8 4 2 1
[Bin]e.g. |1 1 1 1 0 0 0 0 1 1 1 1

EHOEIT T EIFMISE I, BI{ER T RIFITRR:
12 {3 1111 0000 11115: -2048 + 1024 +512 +256 +0+0+0+0+8+4+2 +1=-241LSBy,
WM B EITE: -241 LSBy,* 0.13 mT/LSB,=-31.3 mT

®12 8 {If MR =T

MSB Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 LSB
[Dec] -128 64 32 16 8 4 2 1
[Bin]e.g. |0 1 0 1 1 1 0 1

8 (i ~f5: 0101 11015:0+64+0+16+8+4+0+1=93 LSB,

W ERE 1T E: 93 LSBs* 2.08 mT/LSBs=193.4 mT

3.5 BENE
RNBRT, BENEEHE. WRTRE, AULAEENSE, UWEEHISENESRE,
+®13 B

Parameter Symbol |min typ max Unit Note/Condition
Digital value @ 25°C Tys 1000 [1180 1360 |[LSBi,

Temperature resolution, 12-bit TRes12 0.21 0.24 0.27 K/LSB1, referringto T;
Temperature resolution, 8-bit Tress - 3.84 - K/LSBB referringto T;

1) RENERTEERE LHITHIE SMBuC AT UERRE = IERNEFREHHITINGGE, URTESHE
o
BEEET RUSYHR, FIER: UBFFHEPNIIETE 11210

?.é 14 12 (IIRERRE
BEESFETIEH MSB E Bit2 filo Bitl 1 LSB#EMNEE 12 I+ EE,
MSB Bitl0 |Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2

[Dec] -2048 1024 512 256 128 64 32 16 8 4
[Bin]e.g. |0 1 0 1 0 0 1 0 1 1

12 3t EH): 0110 1010 115: 0+ 1024 +0+256+0+0+32+0+ 8+ 4 =1324 LSBy,

¥ BETHE: (1324 LSBy; - 1180 LSBy,) * 0.24 K/LSBy, + 25°C = 60°C

Data Sheet 13 Ver.1.3
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TLE493D-A2B6 iﬁneon

Specification

3.6 RIUHE S
AT EFENNBEX, ZERSRET AENER, 3+ 15 7IH 7 HHR,

R15 B

Mode Measurements Typ. fupdatez ) Description
Power Down No measurements |- Lowest possible supply current /pp.
Low Power Mode Bx, By, Bz, T 10Hz or 160 Hz | Cyclic measurements and ADC-conversions
(full range and Bx, By, Bz with different update rates.
short range) Bx, By
Fast Mode Bx, By, Bz, T 5.7 kHz Measurements and ADC conversions are
(full range) B, By, Bz 7.5 kHz running continuously.
Bx, By 8.4 KHz An I°C clock spged > §00 kHz and use of the
interrupt /INT is required.
Fast Mode Bx, By, Bz, T 4.2 kHz
(short range) Bx, By, Bz 5.5kHz
Bx, By 6.2 kHz
Master-Controlled Mode |Bx, By, Bz, T Up to Fast Mode | Measurements triggered by the
(full range and Bx, By, Bz values. microcontroller via I>C.
shortrange) Bx, By

1) REZEFR - B /AFERIE,

2) XEEMEENEENIME,

12C il & FITET THEE! |, B EREMEAR:

o EEEATR (3.3)

IDD = IDD_fm -0.18 ms 'fUpdate

oo STERIE AT 4
Ipp = IDD.fm *0.24ms - fupaate

ERMENFEERN R PC AR T, ERREENE, TIYBIREM o FREELY 25%; ERNZRR
Efﬂ]u%ﬂ Bz 5U|\U§, )I%'B%{&g"] 50%.
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TLE493D-A2B6 iﬁneon

Specification

3.7 OB % EH
KENBNENEBEDRFZHE, UBILIFHREOEE

K16 EOMNEY

Parameter Symbol |min |typ max |Unit |Note/Condition

End of Conversion /INT pulse tinr 1.8 2.5 3.2 Us low-active (when activated)
Time window to read first value tro1 30 40 50 s read after rising /INT edge
(full range)

Time window to read first value trorsr |42 56 70 us read after rising /INT edge
(short range)

Time window to read next value teon 32 43 54 us consecutive reads

(full range)

Time window to read next value teon sk |44 59 74 us consecutive reads

(short range)

Internal clock accuracy te e -25 - +25 %

I*C timings

Allowed I°C bit clock frequency? fiac_cik - 400 1000 |kHz

Low period of SCL clock t 0.5 - - us 1.3 ps for 400-kHz mode
High period of SCL clock ty 0.4 - - us 0.6 ps for 400-kHz mode
SDA fall to SCL fall hold time tora 0.4 - - us 0.6 us for 400-kHz mode
(hold time start condition to clock)

SCL rise to SDArise su. time tsrop 0.4 - - Hus 0.6 us for 400-kHz mode
(setup time clock to stop condition)

SDA rise to SDA fall hold time twar 0.4 - - Hus 0.6 us for 400-kHz mode
(wait time from stop to start cond.)

SDA setup before SCL rising tsy 0.1 - - us

SDA hold after SCL falling thop 0 - - us

Fall time SDA/SCL signal® traLL - 025 (03 |us

Rise time SDA/SCL signal® trise - 05 |- Hs R=1.2kQ

1) RNEAFEFME - A1/ IRIE
2) BURTF SDAFISCLBYRCAS, HRIEST 400 kHz FURE TREES M A H,
3) BURFFER{ERMR-CAHS

POERIN (WNE 7 FiR) BERPCBASEREBRZINIIEFHEASY , HEERBNIER, FZEKEAT,
E—PMNERRLERG, FANERIAILEIFSE,

HtRN AT AT BRI F, WRAIRTHIEHSSEP RE L RSk, EXERAT, REEA
ERESMER AR AR A RS, A =B EIHETRYINE B,

ERANEERE (Bx. By. Bz T) 1, WE7FT, 5D]U§EH\HE5%F5NU%F21:§EO
FE=@ENERE (Bx. By M Bz) B, RERAEFE o Ak, MEBHE Bz NEFLE R,
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TLE493D-A2B6

Specification

Infineon

XY BUSEEE (BxMBy) H, REMMERH Bz RE®E, ALk, NEEHAE By MERLER.

SCLfalling edge  SCL falling edge SCLfalling edge SCL falling edge

shadowed LSBs

status output starts

|time must be either or:

first register

@ ACK bit @ ACK bit @ ACK bit @ ACK bit from prev. with odd parity bit of add’*“'"ﬁ","“"“"’ address is0,
readsX(n-1]  readsY[n-1]  readsZ[n-1]  readsT(n-1] MSBs read last 6bytes transmitted | o> 1 tons - 11 R/W bit is1 trigger bits ared
S N \\ \ \ LY I‘ [ I Y M= facak | L3 d
i2c bus protocol Sa N bl \ A lL (update after read  _ __ _dpdate before read \ //
SCL/ SDA —H i2c_adr Isens,reg X{n-Dyses | YIn-1lnses | 200 D | Ti0- D ﬁ:ﬂf:ﬁ ﬂ:ﬂ“:‘l STATUS H H 2c_adr Isens,regl)([nrum,l
transmission direction A MPS M35 | SOM | SOM | SOM | SOM  SOM  SOM S>M tom®) M35  M>S  S3M
[} ton®)
| wansart S/H corresponds to 10bit addressing:
M " two bytes following a § condition
) }fﬁf?l‘;caﬁ?; tom*) (i2¢ standard 1995, section 13.1)
1 high again tom *)
]
/INT (=SCL pin) -‘ [
t
— 1/ update rate (fast mode)
tror tron tron ton tror
X value register X[n-1] Y X[n]
4
!
Y value register ! Y[n-1] Y[n]
' I
L
Z value register : Z[n-1] | Z[n] I
T [
| . .
T value register I \ | T[nh-1] I T[n]
\ ' T T
ADC conversion t A A 1
chan. (fast mode) I Bx \l By \I Bz \I T \I Bx I
=] 2035 ﬁ r‘-
= 7 PCiRml. ADC #IEMMEXNF
trise teaL
t tstop twar tsta
L
scL ——-—- R Ny AFE & - —_——t— = —— 70% Vpp
N oe— S AV & N A S ———
P X v - 30% Vop
gpp ———————m——— L= N mm e 70% Voo
pin
——— —————————— —— —— e ——— A e ————— e —
”/ 30% Vpp
tholo tsu

1 bit transfer

STOP cond.

'

START cond.

Data Sheet
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TLE493D-A2B6 ( iﬁneon

Package Information

4 HEER

4.1 HESH

x17 HESH

Parameter Symbol |LimitValues Unit Notes

Min. |Typ. |Max.
Thermal resistance” Rinia - - 200 K/W | Junction to air
Junction ambient for PG-TSOP-6-6-8
Thermal resistance RiniL - - 100 K/W Junction to lead
Junction lead for PG-TSOP-6-6-

8

Soldering moisture level? |MSL1 260°C

1) 1R3#E Jedec JESD51-7 FTfE
2) EATFEIRIEE, 121EH& TS JEDEC J-STD-020D.1 (2008 EE3 B) 1Rk

=] 9 R F TsoPe6 $#13EAY TLE493D-A2B6 Bl

1325 1.325

— 7 O

& 10 J2# PG-TSOP6-6-8 (5 PG-TSOP6-6-5 #%, FTHR~T19immJg i)

Data Sheet 17 Ver.1.3
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Package Information

4.2 HRIMZ
£3-04 0.1 MAX
{2.25) _ %
035 =0k — &)
| |
T OF T =
I‘ T
. 02 o~ —
I //‘E TO DIN 6784
T
1.1 MAX
D.35f321005 N REMARK
{0 2GD]g
095 WAVE SOLDERING POSSIBLE DEP. ON
CUSTOMERS PROCESS CONDITIONS
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