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Product Data Sheet

AMR magnetic sensor chip

Product Series: BBA-A745C1A36 Angle Sensor

Part Number: BBA-A745C1A36-xxxxXx

Version: Ver 1.1
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1. General Description

The BBA-A745C1A36-xxxxx is an angular sensor based on the Anisotropic
MagnetoResistive(AMR) effect. The sensor contains two Wheatstone bridges with
commonground and supply pin VDD. They are shifted at a relative angle of 45° to
oneanother.

A rotating magnetic field in the sensor plane delivers two sinusoidal outputsignals
with the double frequency of the angle a between sensor and magnetic field direction
shown in Fig. 1. The function of these signals is sin(2a)and cos(2a).

The output represents sine and cosine functions by applied magnetic field in x-y
plane and its sensor can detect 180 deg / 1 rotation. Sine and cosine single ended signals

are layout 90 deg to one another.
BBA-A745C1A36-XxXXXX

Vpp: xxx% *Vce 40:
®BBA-A745C1A36-xx505 k7~ Vpp=50.5%+Vce
@BBA-A745C1A36-xx800 k7~ Vpp=80.0%+Vcc

Vce: 3.3V. 5.0V 40:
DBBA-A745C1A36-33xxx F7~ Vcc=3.3, Voff=1/2Vcc
@BBA-A745C1A36-50xxx F7~ Vcc=5.0, Voff=1/2Vcc

2. Key Features

m  Magnetic angle sensor, employing the AMR effect.

= |nsensitive to interference field Minimal offset voltage
m  Negligible hysteresis

m  Superior temperature stability

= Saturation field distance < 300 um

m  Sine and Cosine Outputs

s Differential output also available with improved accuracy

3. Typical Application

m  |Incremental or absolute positionmeasurement (linear and rotary motion)
= Motor commutation

m  Brush-less dc motor control and positioning

= Actuator control and positioning

m  Contactless angular measurement and detection

= Magnetic angular position sensing
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4. Absolute Maximum Parameters

Parameter Symbol Limit value unit
Supply voltage Vcee +5 Vv
ESD (Human Body Model). ESD(HBM) 4 kV
ESD (Machine Model). ESD(MM) 04 kV
ESD (CDM) ESD (CDM) 0.5 kV
External magnetic field strength H.. 315 Gs
Storage temperature Tag -55 ~ +150 °C
Operating temperature Topt -40 ~ +150 °C
Reflow temperature T cton 260 °C
5. Magnetic Data
Parameter Symbol Conditions |  Min Typ Max Unit
Magnetic field H.. 315 - gs
Reference Position Error d +50 - um
(afterACnc?rlrprer;Z;tion) Angle Error 05 ) Deg
Angle Measurement Range Angle 180 Deg
%400 k9 It

@




@ LR BBA-A745C1A36_xxxxx AMR Magnetic sensors ESSTMAGS TECH
6. Electrical Characteristics
Conditions (unless otherwise noted): V.. = 5.0 V; H,,, = 300 Gs; T, = 25°C.
Parameter Symbol Conditions Min Typ Max Unit Remarks
Supply voltage Vce 3 5 55 V
operating current lcc 4 mA
Voutl Vce=5V Customized
Output voltage range 700 4650 mV
Vout?2 Hex=300Gs range
can be customized. mV 1)
The output voltage peak Vppl Vee=5V
2050 2650 mV example 1
to peak Vpp2 Hex=300Gs
2500 3600 mV example 2
Output Referred Offset Voffl oy can be customized. mV 2)
cc=
Voltage Voff2 2450 2550 mV/V example 1
Amplitude
L k -1 1 % 3)
synchronization
Phase difference Orthogonal
. . . 0.8 deg.
between sine and cosine ity

Concentrate:

1) Vout output voltage amplitude (schematic diagram below).

2) Voffset bias voltage (schematic below).

_ _ Vpp_cos
3) k=100 Vop.sin

Output
~.
1
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A: Vpp2 (VCOS)
B: Offsetl (VSIN)
C: Offset2 (VCOS)
D: Vppl (VSIN)

Figl: explanation of amplitude and offset definition
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7. Typical output curve
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Fig. 2 Angle and magnetic field detection direction
BBA-A745C1A36_33600 Sl
Vcos
3
2.5
S
o 2
90}
Il
(S}
; 1.5
& X
2
ey
=]
o
>
0.5
0
0 45 90 135 180 225 270 315 360
Angle (Deg)
Fig. 3 Typical sensor output signal by applied voltage Vcc=5V.
8. Package information
8.1 Pin configuration & Pin description
Pin NO. Symbol Function
2.08 1 VOUT2 Analog positive cosine output
7‘ 4 NC 5 Vee2 6 GND 2 VOUT1 Analog positive sine output
© — 0.29 3 Vcel Supply voltage of the sine output
<1 M
m* I .
2 P 1 4 NC No connected
N L, (p) "
oﬁ? -~ i~ 5 Vce2 Supply voltage of the cosine output
Scy,
3 Vcel 2 VOUTH1 1VOUT2 6 GND Ground of sine and cosine

é_:.i
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8.2 Package Outline

-
1

L2

Hx45° _/
w b
|
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BOTTOM VIEW
TOP VIEW
COMMON DIMENSIONS(MM)
PKG. LGA
REF. MIN. NOM. MAX
A 0.65 0.75 0.85
X : 0.05
A3 0.2 REF.
T T D 5.90 6.00 6.10
i | < E 2.90 3.00 3.10
i} b 0.75 0.80 0.85
! I L 0.80 0.85 0.90
< < H 0.40 0.45 0.50
e 2.40 BSC
SIDE VIEW e 1.95BSC
L1 0.1REF
L2 0.2REF

Fig.4 Outline package diagram of BBA-A745C1A36 series sensor (unit: mm).
8.3 Footprint
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Fig.5 footprint of the sensor chips with LGA-3x6-6L package(unit: mm)

1.95




;@r LR BBA-A745C1A36_xxxxx AMR Magnetic sensors ESSTMAGS TECH
9. Product packaging

Item Request Remark
Reels 13 inch See Figure 7
Carrier tape 12mm wide See Figure 7
Empty front length 400 mm Refer to EIA-481 requirements
Trail length 160 mm Refer to EIA-481 requirements
Number of standard packages | 1500 / 7" Reel; 6000/ 13" Reel | Planning criteria for volume products
MSL Level MSL 3 J-STD-020E

Barcode Label

Heat Activated
Antistatic Cover Tape

ESD Symbol(Required only for
ESD Sensitive devices as
indicated in Bonding Diagram
and Test Specification)

0.3

Static Dissipative
Embossed Carrier Tape

1.05

55 175,
O
O
O
O
O

\®\
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O
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Fig.7 Reels and Carrier tape
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10. Reflow Profile (Reference)

Peak Temperature should not exceed 260 degC.
Below Profile is Reference. Please comfirm productivity in assembly process.

Temperature
20~40sec
A et i
260C - = m m e e e i p—
25T 3 O
217 C e = m e e e e e e e e e A
|
200C--=-=====— = ——————— = I I
I I
le————1
I 60~180sec 1
150°C = = = = 7

60~180sec

v

The information provided herein by ESSTMAGS Technology is believed to be accurate and reliable. Publication neither
conveys nor implies any license under patent or other industrial or intellectual property rights. ESSTMAGS reserves the right
to make changes on product specifications for the purpose of improving product quality, reliability, and functionality.
ESSTMAGS does not assume any liability arising out of the application and use of its products. ESSTMAGS's customers using
or selling this product for use in appliances, devices, or systems where malfunction can reasonably be expected to result in

personal injury do so at their own risk and agree to fully indemnify ESSTMAGS for any damages resulting from such
application.
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