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1 General description

The TAS4142-BAAC TDK Angle Sensor is Tunneling Magneto Resistance (TMR) sensor which
consists of double 2 Wheatstone bridges, total 4 bridges, in TSSOP16 package, which 2 full bridges
elements have 3Vp-p output voltage @ Vcc 5V.

The output can be configured to represent two pairs of sine and cosine functions by applied magnetic
field in x-y plane and its sensor can detect 360deg/ 1 rotation. Sine and cosine bridges are layout
90deg to one another and each 2 full bridges is as same.

More than 20mT magnetic field is suitable for high precision angle measurement. The recommended
field is 50mT +/- 30mT.

2 Key Features

Magnetic field sensor, employing the TMR (Tunneling Magneto Resistance) effect.

Double 2 full bridge, total 4 full bridges (Sinl, Cosl & Sin2, Cos2) in inside of TSSOP16
package.

Double 2 element (total 4 full bridge each) /2 mechanical and electrical separated dies

Good redundancy performance

Very High Output Signal without Amplification.

3 Typical Applications

Absolute Rotary Angle Sensor.
EPS Motor-shaft Angle Sensor.
Steering Wheel Angle Sensor.
Pedal Position Sensor.
Throttle Position Sensor.
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4 Pin assignment
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White and gray arrows indicate magnetization direction of Pin layer.
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Figure 1: Pin assignment
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Figure 2: Block diagram
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6 Definitions

6.1 TMR basic principle
Free layer aligns with Applied Magnetic Field.
Angle between Pin and Free layers determines resistance.

Magnetization direction of Free layer.
Relative angle of Pin
/ and Free layer.

Magnetlzatlon direction of

Pin layer
Figure 3: TMR operation principle

6.2 Definition of Angle and Direction
The definition of Direction of magnetic field detection is as follows.

I_I I_I I_I |_| |_| I_I |_| I_I Direction of magnetic field

detection

'ie
» 0O°

O Magnetic field direction

Ainnnnn

Figure 4: Definition of angle and magnetic field direction
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6.3 Output Signal
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Figure 5: Output signals from device @ Vcc 5V
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Figure 6: Signals after differential operation @ Vcc 5V
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7 Characteristics

7.1 Absolute Maximum Rating

Table 1: Absolute maximum rating

Items

Parameter

Conditions Min Typ Max Unit Remarks
Vcc Supply Voltage 6.5 Volt
Hex External Magnetic field Max. 5min at RT 200 mT 1)
ESD HBM |ESD tolerance : Human Body Model 4000 Volt
ESD MM ESD tolerance : Machine Model 400 Volt
Topt Operating Ambient Temperature -40 150 deg C
Tstg Storage Temperature =55 150 deg C
Treflow Reflow Temperature 260 deg C
1) 1mT = 795.8A/m. in air
7.2 Recommended Operating Conditions
Table 2: recommended operating conditions
Items Parameter Conditions Min Typ Max Unit Remarks
Vce Supply Voltage 2.7 5 55 Volt
Topt Operating Temperature -40 25 150 degC
Hex External Magnetic Field |Recommended Range 20 30 80 mT
Extended Range 80 130 1)
1) See possible angle error on Characteristics table (For angle error definition see table 12. Characteristics, Note 2).
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7.3 Electrical characteristics
Table 3: Electrical characteristics

TOPT=25° C, VSIN=2.7 to 5,5V, VCOS=2.7 to 5,5V unless otherwise specified

Full Bridge
Items Parameter Conditions Min Typ Max Unit Remarks
Rbridge Bridge Resistance Topt=25degC, Hex=20mT 4 5 6 KQ
071000h
Vout Differential output Topt=25degC, Hex=20mT 0.54 0.6 0.67 V/V 1)
voltage peak to peak per |071000h
Angle Error Nominal Range Topt=—40degC to 150degC 0.8 deg 2)
(After Nominal magnetic Range:
Compensation 20mT to 80mT
) 071000h
Extended Range Topt=—40degC to 150degC 1.2 deg 2)
Extended magnetic Range
80mT to 130mT
071000h
Orthogonality Topt=—40degC to 150degC 875 90 925 deg 3)
20mT to 80mT
071000h
Voffset Differential Output per supply voltage -5 - 5 mV/V
Offset as an “initial 20mT to 80mT
offset” 071000h
TCoutput Temperature Coefficient |Topt=—40degC to 150degC -0.100 -0.080 -0.060 |%/K 4)
of Ddifferencial Output |20mT to 80mT
071000h
TCRbridge Temperature Coefficient |Topt=—40degC to 150degC -0.070 —-0.050 -0.030 |%/K 5)
of Bridge Resistance 20mT to 80mT
071000h
TCvoffset Temperature Coefficient |Per supply voltage -3.0 - 3.0 wVv/V)/K [6)
of Offset Voltage Topt=—40degC to 150degC
20mT to 80mT
071000h
Hyst Hysteresis of Output more than Hex=20mT No Hysteresis
Voltage 071000h
k Amplitude Synchronism |Topt=25degC, Hex=20mT 97 100 103 % 7
ratio 071000h
TCk Temperature Coefficient |Topt=—40degC to 150degC -0.015 0015 |%/K 8)
of Amplitude 20mT to 80mT
Synchronism 071000h
Half Bridge
[tems Conditions Min Typ Max Unit Remarks
Vout Half Bridge output voltage |Topt=25degC, Hex=20mT 0.27 0.3 0.335 V/V 1)
peak to peak per Vcc 07i000n
Voffset Half Bridge output Offset |per supply voltage - - 5 mV/V
as an “initial offset” 20mT to 80mT
071000h
* LT=-40degC., RT=25degC., HT=150degC.
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1) Vp—p=differential output voltage peak to peak

V -
Vout=-2=F

Vee

2) Angle error is defined by zero—to—peak.
Angle error of either LT or HT is compensated using the correction factor at RT
(Offset, Gain and Phase compensation according TDK application note No. EAZ0O0011)

3) Orthogonality is defined by reference to the 90 deg.

4) Vout(150degC)—Vout(—40degC
TCoutput = (Vout(150deg)—Vout( c90) _, 100
Vout(25degC)«(150degC—(—40deg())
5) . Rbridge(150degC)—Rbridge(—40degC
TCrbridge = ( i ge(150degC)—Rbridge( eg0) , 100
Rbridge(25degC)*(150degC—(—40degC))
6)
Off. TD=Voffset@Ta —Voffset@25degC x4 - 40, 150deqc
7 k= VC?S peak
Vsin peak
8) TCk = k(150degC)—k(—40degC)
150degC—(—40degC)
Full Bridge
e \/ SN Vcos
\<
Vcos offset Vsin p-p
/K>\\ o
Fooy o Ve 0
Vcos p-p
Setting Angle (deg)
Half Bridge vae Vs Half Bridge e Ty
g A
i A /-
7o) Weos+ off set | | Wsin+p-p |
2 v y l
g 2 2'“]
Veoos+p-p
Setting Angle (deg) Sm'ingnngte [del;p
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The following figure shows typical magnetic field dependency for reference.

Magnetic Field dependency ayerage pata
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Figure 7: typical magnetic field dependency
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8 Package information

8.1 Package dimension

unit;: mm
' ' =0 =t
Package Center rn | o LR L o .
W -t "ﬂ: 7]
=il &, |- :
Sensor element = { § HIHTKIH § F I HEEHHEH
0.3 0.725 TYP
.87 0.0 5. () +0.2
.l:r-"-"l T\::II::
|| 0.6 2005 g
7 0.65
—
—
=
Senzor Surface Position 0.23x0.05
\ Ei”li(mum Bod Minimum
ackage bogy
L] h thickness E:?I;ﬁtge
\ 0.87 #0.12 [p.g 0o
./ —¥ '
Figure 8: Package drawing
MSL (Moisture Sensitivity Level): 1
8.2 Thermal Characteristic
Table 4: Thermal characteristic
Items Parameter Conditions Min Typ Max Unit Remarks
Rth(j-a) Thermal Resistance from 91 K/W
junction to ambient
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8.3 Device marking

Example
. Rowl: TDK21
] 1] OWLl:
I B [ ] D I Row2: 432A1800
] Row3: 4FAAS8
= JUUDUULL B Rowa 25162521
— JUpUbopn ]
[ D D D [ [ L D ]
N ]
— ]
Row1: “TDK” (3digit) + Plant Number (1digit) + Assembly Lot Number (1digit) (TTL 5digit)
Row2: TDK Product Code (TTL 8digit, Content is TBD)
Row3: Wafer Lot Number (5digit) (TTL 5digit)
Row4: Sensor Chip Address (Sensor 1) (TTL 8digit)

Block X (1) Block Y (1) + Chip X (2) + Chip Y (2) + Sum of 1~6 digit (2)

8.4 Reflow profile (Reference)
Peak temperature should not exceed 260degC.

Temperature 20~ 40sec Item Gontents
N Peak temperature 260°C
260°C r— Peak temperature time 20~40sec, 255~260°C
255°C \ Reflow time 60~150sec, 217°C or more
217°C / Residual heat condition 60~180sec, 150~200°C
Heating rate 3°C/sec Max, 217~255°C
200°C Cooling rate 6°C/sec Max
150°C Total heating time 8min or less
Number of reflows 3times Max
60~ 180sec 60~ 150sec
> Time
Figure 9: recommended reflow profile
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9 Tape & Reel

1. Taping specification
-

V" P

2. PKG strage method badeiama
=
trall/z:rea PKG sir\age area p—
o NS - - ) ~ o 2l "

O 00000000 c](;b__o_omo cococoo |

N R

more than 40mm Max 3,000 pcs more than 20 pcs
e X pC »< oo 2
more than 400mm

O O @)

Carrier tape

‘ e am——— —— _—>
3. Carrier tape
Material : polystyrene + carbon
Surface resistance : 1X10°7Q /10cm
Color : black
4 mm
- . ap-
/ e D -l _ —_—dD - i
T | | ! \ B
\V ." 1 1 .l
ST T
Mo | l : -
7 /
P1 e
unit : mm
Ao Bo Ko T P1 w
6.95 5.60 1.60 0.30 8.00 12.00
4. Cover tape peel strength
‘Cawr}ape
Standard 0.1~ 0.7\ 0" ~10 2
‘.
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5. Reel specification
Material : polystyrene

Surface resistance : 1X10°7Q /10cm

Color : black
Side view

Figure 10: Tape & Reel drawing
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10 Instruction for use

A)

B)

C)

D)

Instruction for Use

)

Before using of this product, please read this specification.

Instruction for Safety

)

Please pay attention to each notice when designs safety application.

Notice :

)

@

The recommended storage period should be less than 12 months, and please be careful
of storage conditions (the temperature should be from 5degC to 40degC, the humidity
should be less than 75%RH in a packing state, avoid the place condensing dew by
sudden temperature change). If you exceed the safekeeping time period, there is a
possibility that solderability of the terminal may deteriorate. Because there are some risk
like the deformation of package pin and the change of sensor characteristics, the
storage to affect some stress to package is dangerous. Please prevent the load to
package under storage.

Please do not store or use in the environment accompanied by the corroded gas.

Remarks

@

@

We assume no responsibility that the infringement of third party rights caused by the
information in this document.

This product is designed for the use in Electronic Control Units for safety relevant
Automotive Applications and underlie the liability conditions according to the purchase
contacts and the General Specifications.

Please note. We assume no responsibility If you have damage from its use without our
agreement.

Our warranty for this product is limited to conformity with the value and description
expressly stated in this document. Please note we cannot warrant suitability and fithess
for your particular intended purpose.
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