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Preliminary Datasheet REV 0.3
FEATURES and FUNCTIONAL DIAGRAM PACKAGE

e AEC Q100 automotive qualified

e Linear Hall, customer programmable, high resolution offset -
and sensitivity trimming with EEPROM @

e Programmable sensitivity range between 1 and 24mV/G

e Factory programmed sensitivity and quiescent output voltage
TC with extremely stable temperature performance

e Temperature stable quiescent voltage output and sensitivity

¢ Extremely low noise and high resolution

e 120kHz bandwidth achieved with optimized chopper
stabilization techniques

e Under-voltage protection

e Output voltage clamp provides short circuit diagnostic 3

e Output spiking suppress during fast current step inputs SOT-89-3L

¢ Wide temperature range: -40°C to 150°C

o Lead Free Package: Flat TO-92, TO-94, SOT-23-3W, SOT-

TO-92S TO-94

89-3L APPLICATIONS
e High ESD Protection Automotive, Industrial, Home,
¢ ROHS Compliant 2011/65/EU appliances,

Current sensing
Motor control

e - Linear Position Detection
[ o¢ H Rotary Position Sensing
|25 g ™1 Low Pass > vour Magnetic Encoder _
g; & filter Ferrous metal sensing
| |°E g Liquid level sensing
> Vibration sensing

Weight sensing

EEPROM
And contral logic

GND

DESCRIPTION

The CHAG611 is a customer programmable, low noise high accuracy linear Hall effect-based sensor IC.
It is packaged in subminiature package to allow for easy integration with a magnetic core to create a
highly accurate current sensing module. The programmable nature of the CHA611 enables it to account
for manufacturing tolerances in the final current sensing module assembly.
These ratiometric Hall effect sensor ICs provide a voltage output that is proportional to the applied
magnetic field. The quiescent voltage output is user adjustable around 50% of the supply voltage and the
output sensitivity is programmable within a range of 1 mV/G to 24 mV/G.
This temperature-stable device is available in a through-hole single in-line package (TO-92S). The
accuracy of the device is enhanced via programmability on the OUT pin for end of-line optimization
without the added complexity and cost of a fully programmable device. The device using EERPOM to
optimize device sensitivity and the quiescent output voltage (QVO) (output with no magnetic field) for a
given application or circuit. The CHA611 also allow for optimized performance over temperature through
programming the temperature coefficient for both Sensitivity and QVO at end of line test.
The features of this linear device makes it ideal for use in industrial and automotive applications
requiring high accuracy and are guaranteed over a wide temperature range, —40°C to+150°C.
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1. Product Family Members

Part Number Marking ID ‘ Description
CHA611TB CAB11 Ii;g\res;gl;all sensor IC, flat, TO-92S package, bulk packing (1000 units
CHAG611ER CAB11 Linear Hall sensor IC, SOT-89-3L package, tape and reel packing (1000
units per reel)
CHAG11EB CABL1 Il;g\;)ar Hall sensor IC, flat, TO-94 package, bulk packing (1000 units per
Prefix

CHX6e11: Linear Hall IC

CHX611 XX XXXXX

Application Field
[: Industry
A: Automotive

Sensitivity

Unit: mV/GA

First two characters respresent
integer part;

Package

TB: TO-92S, bulk packing
ER: SOT-89-3L, tape and reel packing
FB: TO-94S, bulk packing

Last three characters respresent
decimal part;

Example: 03125 means
3.125mV/G

2. Pin Definitions and Descriptions

TO-92S

SOT-89-3L

TO-94

0 (E) (E) NEN[E] Type Function
1 1 1 VDD | Supply | Supply Voltage pin
3 3 2 OUT | Output | Open Collector Output pin
Ground pin, (it is no connection
2 2 3 GND | Ground pin for TO-94 package)
4 GND | Ground | Ground pin,

TO-92S

i ¢

TO-94 SOT-89-3L
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3. Absolute Maximum Ratings
Parameter

Symbol Min Max ‘ Units

Supply Voltage Vce - 6 \Y
Reverse Supply Voltage VRrec -0.1 - \Y
Output Voltage Viour - 6 \%
Reverse Output Voltage VRriout -0.1 - \%
Output Source Current lout(source) 2 mA
Output Sink Current lout(sink) 10 mA
E:/I%Ln;um Number of EEPROM Write EEPROM(max) 100 Cycles
Operating Ambient Temperature Ta -40 150 °C
Storage Temperature Ts -65 165 °C
Junction temperature T(max) 165 °C
Magnetic Flux B No Limit Gauss

Note: Exceeding the absolute maximum ratings may cause permanent damage. Exposure to absolute-
maximum- rated conditions for extended periods may affect device reliability.

4. ESD Protections

Parameter Value Unit
All pins V) +/-8000 \Y
All pins 2 +/-500 \Y
All pins 2 +/-750 \Y

1) HBM (Human Body Mode) according to AEC-Q100-002
2) MM (Machine Mode) according to AEC-Q100-003
3) CDM (charged device mode) according to AEC-Q100-011

5. Function Description

The Cosemitech™ CHAG611 programmable linear Hall-effect current sensor IC has been designed
to achieve high accuracy and resolution without compromising bandwidth. The goal is achieved
through new proprietary linearly interpolated temperature compensation technology that is
programmed at the Cosemitech factory and provides sensitivity and offset that are virtually flat across
the full operating temperature range. Temperature compensation is done in the digital domain with
integrated EEPROM technology, without sacrificing the analog signal path 80 kHz bandwidth, making
this device ideal for HEV inverter, DC-to-DC converter, and electric power steering (EPS) applications.

This ratiometric Hall-effect sensor IC provides a voltage output that is proportional to the applied
magnetic field. The customer can configure the sensitivity and quiescent (zero field) output voltage
through programming on the VCC and output pins, to optimize performance in the end application.
The quiescent output voltage is user-adjustable around 50% of the supply voltage, VCC , and the
output sensitivity is adjustable within the range of 1 to 24 mV/G.

The sensor IC incorporates a highly sensitive Hall element with a BCD interface integrated circuit
that employs a low noise small-signal high-gain amplifier, a clamped low-impedance output stage, and
a proprietary, high bandwidth dynamic offset cancellation technique. These advances in Hall-effect
technology work together to provide an industry leading sensing resolution at the full 80 kHz
bandwidth.

Device parameters are specified across an extended ambient temperature range: —40°C to 150°C.
The CHAG611 sensor IC is provided in subminiature package that is lead (Pb) free, with 100% matte tin
lead frame plating.
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6. Transfer Characteristics
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7. Parameters Specification (Valid through the full range of TA,
CBYPASS=100nF, VCC =5V, unless otherwise specified.)

Parameter Test Condition
ELECTRICAL CHARACTERISTICS
Vee Supply Voltage 4.5 5 5.5 \%
lcc Supply Current No load on Vour - 7 10 mA
) Ta =25°C, CrproBE) =
, 2 - -
tro Power-On Time 10pF 30 Hs
VuvLoHI Ta = 25°C, Vcc rising 2.8 2.9 3 Y,
Under voltage Threshold -
VuvioLow Ta = 25°C, Vcc falling 25 2.6 2.7 Y,
V, Supply Zener Clamp Voltage |Ta =25°C, Icc = 30mA 6 7.3 - \%
BW; Internal Bandwidth Small signal -3 dB - 120 kHz
. Ta=25°C
3 —
fc Chopping Frequency (Programmable) 500 1000 kHz
OUTPUT CHARACTERISTICS
Ta =25°C, RepuLLown) =
VeLpeich 10 kQ to GND 4-95 - v
Output Voltage Clamp?*
V. Ta =25°C, RipuLLupy = _ 0.45 v
CcEFRow) 10 kQ to VCC '
Clamp Disable Bit 1 Bit
Ta = 25°C, RepuLLown) =
Vsartic) , 10 kQ to GND 4.8 - - v
Output Saturation Voltage?
v Ta = 25°C, RipuLLown) = _ _ 0.2 v
SAT(LOW) 10 kQ to VCC '
VN Output Referred N0i565 TA - 2500’ CL - 1 nF _ 1*Sensinit _ mvp-p
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VNRMS Input Referred Noise Density |Ta = 25°C, No load, 15 MG (H2)
f<<BWi
Rout DC Output Resistance - <1 - Q
RL(pULLUP) VOUT to VCC 4.7 - - kQ
Output Load Resistance
RL(pULLDWN) VOUT to GND 4.7 - - kQ
CL Output Load Capacitance® VOUT to GND - 1 10 nF
Ta = 25°C, magnetic
tr Rise time field step of 400G, 3.6 ps
CL=1nF, Sens=2mV/G
Ta = 25°C, magnetic
Tresponse | Response time field step of 400G, 3.6 ps
CL=1nF, Sens=2mV/G
Ta = 25°C, magnetic
teo Propagation Delay time field step of 400G, 2.2 ps
CL=1nF, Sens=2mV/G
Ta = 25°C, magnetic
tewp Delay to Clamp field step of 400G, - 10 - ps
CL=1nF, Sens=2mV/G
QUIESCENT VOLTAGE OUTPUT (Vout(@)?
| Initial Unprogrammed PN
Vourcasii Quiescent Voltage Output?® Ta=25°C 25 v
Quiescent Voltage Output _- _
VouTQeIR | Brogramming Range?® Ta=25°C 2.35 2.65 v
Quiescent Voltage Output _ _ .
QVO Programming Bits?® 8 bit
Average Quiescent Voltage
Stepvoute) | Output Programming Step Ta=25°C 1.9 2.3 2.8 mV
SizeZ,ll,12
Qui t Voltage Output *0.5
uiescent Voltage Outpu oo _ _
Erfeevout(e) Programming Resolution213 Ta=25C Stepvout( mv
Q
SENSITIVITY (Sens)?
SENS_COARSE =
000, Ta = 25°C - 0-84 _ mv/G
SENS_COARSE =
001, Ta = 25°C - 1.4 - mvi/G
SENS_COARSE =
010, Ta = 25°C - 2.3 - mv/G
SENS_COARSE =
- o - 3.8 - mV/G
Sensinit Default Sensitivity® 011, Ta=25°C
SENS_COARSE =
100, T = 25°C - 6.2 - mv/G
SENS_COARSE =
101, Ta = 25°C - 10.3 - mv/G
SENS_COARSE =
110, Ta = 25°C - 172 - mv/G
SENS_COARSE = - 28 - mV/G
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111, Ta=25°C
SENS_COARSE =
000, Ta = 25°C 0.6 - 1 mvi/G
SENS_COARSE =
001, Ta = 25°C 1 - 1.6 mvi/G
SENS_COARSE =
010, Th = 25°C 1.6 - 2.7 mV/G
. , SENS_COARSE = 2.7 - 45 | mviG
Sens Sensitivity Programming 011, Ta = 25°C
X | Range*® SENS_COARSE = s - ¥ R
100, Ta = 25°C ' - '
SENS_COARSE =
101, Tr = 25°C 7.3 - 12.1 mV/G
SENS_COARSE =
110, T = 25°C 12.1 - 20.2 mV/G
SENS_COARSE =
111, T = 25°C 20.2 32.9 mV/G
SENS_COA| Coarse Sensitivity \ 3 _ bit
RSE Programming Bits'*
SENS_FINE Fl.nemSenS|t|V|ty Programming _ 8 _ bit
Bits
SENS_COARSE =
000, Tr = 25°C 24 3.3 3.9 uVv/IG
SENS_COARSE =
001, Tr = 25°C 3.9 5.5 6.3 uVv/IG
SENS_COARSE =
010, Tr = 25°C 6.3 8.9 10.6 uVv/IG
Average Fine Sensitivity and SENS_QOA?SE = 105 14.8 176 uV/G
Stepsens Temperature Compensation| 011, Ta = 25°C
Programming Ste =
Sizegzvl“’ls f ® f(I)E(I)\Ii_C_Ozg?CSE 17.6 24.2 28.5 pVv/IG
y TA—
SENS_COARSE =
101, T = 25°C 28.5 40.2 47.3 uVv/IG
SENS_COARSE =
110, Tr = 25°C 47.3 67.2 78.9 uVv/IG
SENS_COARSE =
111, T = 25°C 78.9 109.4 128.5 uVv/IG
Sensitivity Programming oo +0.5 x
Erfeesens | Resolution?13 Ta=25C - Stepsens X uvIG
FACTORY-PROGRAMMED SENSITIVITY TEMPERATURE COEFFICIENT
L Ta=150°C, Ta=—-40°C,
TCsens Sen5|.t vity ;I' emperature calculated relative to - 0.02 - %/°C
Coefficient o
25°C
Sensitivity Drift Through Ta = 25°C to 150°C o +1.5 - %
ASenstc Temperature
Range2,9,15 Ta =-40°C to 25°C - +1.8 - %
FACTORY-PROGRAMMED QUIESCENT VOLTAGE OUTPUT TEMPERATURE COEFFICIENT
Quiescent Voltage Output Ta=150°C, calculated _ _ o
TCavo Temperature Coefficient? relative to 25°C 01 mv/*C
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Quiescent Voltage Output | T, = 25°C to 150°C; -15 15 mV
AVOUrrc | Drift Through Temperature
Range?%15 _ o 0 _
Ta =—-40°C to 25°C 30 +30 mV
ERROR COMPONENTS
Lingrr Linearity Sensitivity Error?16 <t1 %
Sens=24mV/G <+15 %
SyMmegrr Symmetry Sensitivity Error? <+1.3 %
Sens=24mV/G <+15 %
Through supply voltage
Ratiometry Quiescent range (relative to Vcc = i 0
Ratterrvout(e) Voltage Output Error27 5V +5%); 3 1 %

SENS_COARSE =00

. I Through supply voltage
Raterrsens E?rg?ﬂf try Sensitivity range (relative to Vcc = +1 %
5V +5%)
Through supply voltage
Ratgrrcip | Ratiometry Clamp Error?18 range (relative to Vec = <1 %
5V +5%), Ta = 25°C
Ta = 25°C, after
Sensitivity Drift Due to temperature cycling,
— + _ 0,
ASensexe Package Hysteresis? 25°C to 150°C and 1.5 %
back to 25°C
e . TA = 25°C, shift after
ASens ke Sensitivity DrifgOvRr AEC Q100 grade 0 +1 %

Lifetime?®

qualification testing

1 1 G (gauss) = 0.1 mT (millitesla).
2 See Characteristic Definitions section.
3 fc varies up to approximately £20% over the full operating ambient temperature range, Ta, and process.

4 Sens, VOUT(Q) , VCLP(LOW) , and VCLP(HIGH) scale with VCC due to ratiometry.

5 Noise, measured in mVpp and in mVrus, is dependent on the sensitivity of the device.

6 Output stability is maintained for capacitive loads as large as 10 nF.

7 High-to-low transition of output voltage is a function of external load components and device sensitivity.

8 Raw device characteristic values before any programming.

9 Exceeding the specified ranges will cause sensitivity and Quiescent Voltage Output drift through the
temperature range to deteriorate beyond the specified values.

10Refer to Functional Description section.

11step size is larger than required, in order to provide for manufacturing spread. See Characteristic Definitions
section.

2Non-ideal behavior in the programming DAC can cause the step size at each significant bit rollover code to be

greater than twice the maximum specified value of StepVOUT(Q) or StepSENS.

13Qverall programming value accuracy. See Characteristic Definitions section.

4Each CHAG11 part number is factory programmed and temperature compensated at a different coarse
sensitivity setting. Changing coarse bits setting could cause sensitivity drift through temperature
range,ASenstc , to exceed specified limits.

15Cosemitech will be testing and temperature compensating each device at 150°C. Cosemitech will not be
testing devices at —40°C. Temperature compensation codes will be applied based on characterization data.

18| inearity applies to output voltage ranges of +2 V from the quiescent output for bidirectional devices.
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Percent change from actual value at Vcc =5V, for a given temperature, through the supply voltage operating
range.
8percent change from actual value at Vcc =5V, Ta = 25°C, through the supply voltage operating range.
9Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits.
Cannot be guaranteed. Drift is a function of customer application conditions. Please contact Cosemitech for
further information.

8. Application Information
8.1 Typical Application Circuit

Voo VCC VOUT ~ =
|
1+ CHA611 L+
TN TN
CpyPass GND : CL
| (Recommended)
|

8.2 Power-On Time (tpo)

When the supply is ramped to its operating voltage, the device requires a finite time to power its
internal components before responding to an input magnetic field.

Power-On Time (tro ) is defined as: the time it takes for the output voltage to settle within £10% of
its steady-state value under an applied magnetic field, after the power supply has reached its
minimum specified operating voltage (VCC(min)) as shown in Figure 1.

Va
Vee(typ.) Vee
/ VOUT
90% Vour
Vee(min.) 7/
< > teo
t t2
t.  time at which power supply reaches
minimum specified operating voltage
t=  time at which output voltage settles
within £10% of jts steady state value
under and applied maanetic field

0 Figure 1. Power-on Time Definition +t

8.3 Temperature Compensation Power-On Time (trc)
After Power-On Time (tro) elapses, trc is also required before a valid temperature compensated
output.

8.4 Propagation Delay (tpd)

The time interval between a) when the applied magnetic field reaches 20% of its final value, and b)
when the output reaches 20% of its final value (see Figure 2).
(%) /_ Applied Magnetic Field

/

90
Transducer Output

A
A

Rise Time, te

20
10 -

- Propagation Delay, tpp
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Figure 2: Propagation Delay and Rise Time Definitions

8.5 Rise Time (tr)
The time interval between a) when the sensor IC reaches 10% of its final value, and b) when it
reaches 90% of its final value (see Figure 2).

8.6 Response Time (tRESPONSE)

The time interval between a) when the applied magnetic field reaches 80% of its final value, and b)
when the sensor reaches 80% of its output corresponding to the applied magnetic field (see Figure 3).
The 90%-90% is also shown in the Electrical Characteristics table.

(%) 4 /_ Applied Magnetic Field

80 / &Transducer Output

Response Time, tRESPONSE

Figure 3: Response Time Definition

8.7 Delay to Clamp (tCLP)
A large magnetic input step may cause the clamp to overshoot its steady-state value. The Delay
to Clamp (tcrp) is defined as: the time it takes for the output voltage to settle within +1% of its steady-

state value, after initially passing through its steady-state voltage, as shown in Figure 4.
Magnetic Input

VCLPHIGH) \—rg

V,

Vout
tep

t; time at which output voltage initially
reaches steady state clamp voltage

t, time at which output voltage settles to
within 1% of steady state clamp voltage

Note: Times apply to both high clamp
(shown) and low clamp.

0

Figure 4: Delay to Clamp Definition

8.8 Quiescent Voltage Output (VOUT(Q))

In the quiescent state (no significant magnetic field: B = 0 G), the output (VOUT(Q) ) has a
constant ratio to the supply voltage (VCC ) throughout the entire operating ranges of VCC and
ambient temperature (TA) .

8.9 Initial Unprogrammed Quiescent Voltage Output ( VOUT(Q)init )
Before any programming, the Quiescent Voltage Output (VOUT(Q)) has a nominal value of VCC / 2,
as shown in Figure 5.
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Voutger (Min) V ouriger (Max)

value Vv value
OUT(Q)

Programming range

( specified limits)

/N I\ A\

A

— T —
l . . ‘ |
Distribution of values Typical initial value before Distribution of values
resulting from minimum customer programming resulting from maximum
programming code \% programming code

OUT(Q)init
Figure 5: Quiescent Voltage Output Range Definition

8.10 Average Quiescent Voltage Output Programming Step Size (StepVOUT(Q))
The Average Quiescent Voltage Output Progamming Step Size (StepVOUT(Q) ) is determined

using the following calculation:

Step‘ui’[}UT(Q] _ UGUI":Q}mrz.xcor::"?l::ﬂlfl"':@}mincoda (1)
Where n is the number of available programming bits in the trim range, 9 bits, VOUT(Q)maxcode is at
decimal code 255, and VOUT(Q)mincode is at decimal code 256.

8.11 Quiescent Voltage Output Programming Resolution (ErrPGVOUT(Q) )
The programming resolution for any device is half of its programming step size. Therefore, the
typical programming resolution will be:
Errecvour)(typ) = 0.5 x Stepvour(typ) (2)

8.12 Quiescent Voltage Output Temperature Coefficient (TCQVO)

Device Vour(q) changes as temperature changes, with respect to its programmed Quiescent
Voltage Output Temperature Coefficient, TCqvo . TCqvo is programmed at 150°C and calculated
relative to the nominal Vour(q) programming temperature of 25°C. TCqvo (MV/°C) is defined as:

TCavo = [VouTt@T2— VouT(@T1][1/(T2 - T1)] (3)
where T1 is the nominal Vour( programming temperature of 25°C, and T2 is the TCqvo programming
temperature of 150°C. The expected Vour(q) through the full ambient temperature range
(VouT(Q)EXPECTED(TA) ) is defined as:
Vout(@ExPeCTED(TA) = VouT(@T1 + TCavo(TA—T1) (4)
Vout(@EexprecTep(ta) Should be calculated using the actual measured values of Vourgr: and TCqvo rather
than programming target values.

8.13 Quiescent Voltage Output Drift Through Temperature Range (AVOUT(Q)TC)

ue to internal component tolerances and thermal considerations, the Quiescent Voltage Output
(Vout(@)) may drift from its nominal value through the operating ambient temperature (Ta ). The
Quiescent Voltage Output Drift Through Temperature Range (Avour)tc) is defined as:

VoUT(Q)TC - VOUT(Q)(TA) a VOUT(Q)EXPECTED(TA) (5)
AVout@)tc should be calculated using the actual measured values of AVouTt(Q)TA) and
AVOUT(Q)EXPECTED(TA) rather than programming target values.

8.14 Sensitivity (Sens)
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The presence of a south polarity magnetic field, perpendicular to the branded surface of the
package face, increases the output voltage from its quiescent value toward the supply voltage rail. The
amount of the output voltage increase is proportional to the magnitude of the magnetic field applied.
Conversely, the application of a north polarity field decreases the output voltage from its quiescent
value. This proportionality is specified as the magnetic sensitivity, Sens (mv/G), of the device, and it is

defined as:
__ vouT(5P0s) —-VOUT(ENEG)

Sens = (6)
EPDE—BNF.'G \ . . L
where BPOS and BNEG are two magnetic fields with opposite polarities.
Branded Mold Ejecter
Face Pin Indent
Magnetic Flux I

Direction Causing the

Output to Increase

Figure 6: Magnetic Flux Direction

Ring
Concentrator

Current
Conducting
Wire

Fe—

Branded : >
Face \ ‘

Center Hall
Element in
Gap

Current Flow
Direction Causing
the Output Voltage
to Increase

Figure 7: Sensor in Ring Concentrator

8.15 Initial Unprogrammed Sensitivity (Sensinit )
Before any programming, Sensitivity has a nominal value that depends on the SENS_COARSE
bits setting. Each CHA611 variant has a different SENS_COARSE setting.

8.16 Sensitivity Programming Range (SensPR)

The magnetic sensitivity (Sens) can be programmed around its initial value within the sensitivity
range limits: Senspr(min) and Senser(Max). Exceeding the specified Sensitivity Range will cause
Sensitivity Drift Through Temperature Range (ASensrc) to deteriorate beyond the specified values.
Refer to the Quiescent Voltage Output Range section for a conceptual explanation of how value
distributions and ranges are related.

8.17 Average Fine Sensitivity Programming Step Size (StepSENS)
Refer to the Average Quiescent Voltage Output Programming Step Size section for a conceptual
explanation.
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8.18 Sensitivity Programming Resolution (ErrPGSENS )
Refer to the Quiescent Voltage Output Programming Resolution section for a conceptual explanation.
8.19 Sensitivity Temperature Coefficient (TCSENS)
Device sensitivity changes as temperature changes, with respect to its programmed sensitivity
temperature coefficient, TCsens . TCsens is programmed at 150°C and is calculated relative to the
nominal sensitivity programming temperature of 25°C. TCsens (%/°C) is defined as:

72— SENITs 1

TCsens = ("t X 1008 7

sens = (et %)) (7)
TCoppys(TA-T1L]

Sensexpzcrenray = Sensry % (10005 + TERECAT) (8)

Sensexpecten(ra) should be calculated using the actual measured values of Senst rather than
programming target values.

8.20 Sensitivity Drift Through Temperature Range (ASensTC )

Second-order sensitivity temperature coefficient effects cause the magnetic sensitivity, Sens, to
drift from its expected value over the operating ambient temperature range (Ta). The Sensitivity Drift
Through Temperature Range (ASenstc ) is defined as:

Fenz —Seans [
ASensTC = T4 EXPECTED (T4) + 40004 (9)
SenspxpECTED(TA)

8.21 Sensitivity Drift Due to Package Hysteresis (ASensPKG )
Package stress and relaxation can cause the device sensitivity at Ta = 25°C to change during and
after temperature cycling. The sensitivity drift due to package hysteresis (ASenspkc ) is defined as:

ASensPKG = —-ZeCE TEER0L 1000 (10)

where Sensesqc)1 is the programmed value of sensitivity at Ta = 25°C, and Sensgsec)2 is the value of
sensitivity at Ta = 25°C, after temperature cycling Ta up to 150°C and back to 25°C.

8.22 Linearity Sensitivity Error (LInERR )

The CHAG611 is designed to provide a linear output in response to a ramping applied magnetic field.
Consider two magnetic fields, B1 and B2. Ideally, the sensitivity of a device is the same for both fields,
for a given supply voltage and temperature. Linearity error is present when there is a difference
between the sensitivities measured at B1 and B2.

8.23 Linearity Error
Linearity error is calculated separately for the positive (Linerrros ) and negative (Linerrnec ) applied

magnetic fields. Linearity Error (%) is measured and defined as:
. _ CensBROEZ
Lingraros =(1- [—— ) (11)

- _ SensBNEG2
LinerrnEG (1 ) EensE’;MEGJ (12)

Where: Sensgy=|Voutgx,-Voutg,[/Bx and BPOSx and BNEGX are positive and negative magnetic
fields, with respect to the quiescent voltage output such that |BPOS2| = 2 x |BPOS1| and |[BNEG2| = 2
x |IBNEG1|.
Then:

LInERR = max( LInERRPOS , LINERRNEG ) . (13)

8.24 Symmetry Sensitivity Error (SymERR )
The magnetic sensitivity of an CHA611 device is constant for any two applied magnetic fields of

equal magnitude and opposite polarities. Symmetry Error, Symerr (%), is measured and defined as:

JenzgR05
Symggg = {1 - SED!ENEG) * 100% (14)

where Senssx is as defined in equation 12, and BPOSx and BNEGXx are positive and negative
magnetic fields such that |BPOSx| = BNEGX|.

8.25 Ratiometry Error (RatERR )
The CHA611 device features ratiometric output. This means that the Quiescent Voltage Output
(Vout(@) ) magnetic sensitivity, Sens, and Output Voltage Clamp (VcLprHich) and Veipeow)) are
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proportional to the Supply Voltage (Vcc). In other words, when the supply voltage increases or
decreases by a certain percentage, each characteristic also increases or decreases by the same
percentage. Error is the difference between the measured change in the supply voltage relative to 5 V,
and the measured change in each characteristic.

The ratiometric error in Quiescent Voltage Output, Raterrvout(q) (%), for a given supply voltage (Vcc) is
defined as:

Vaprrmtsry
Rat gpavourioy = |1 ———sert—| x 100% (15)
5
RaterrvouT(qu) is defined in the same way as Raterrvout(ge1) With a factor of 1/5 multiplied.
(I";_DL-'T'EL-"-'P'EE'-}
Hategavouriguy = |1 - x % x 100% (16)

5V

The ratiometric error in magnetic sensitivity, Raterrsens (%), for a given Supply Voltage (Vcc) is
defined as:

Semsproy,

ROt oppeme = |1 — —2E2 |5 100%  (17)

5v

The ratiometric error in the clamp voltages, RaterrciLr (%), for a given supply voltage (Vcc) is defined
as:

ScLrrec,

Rt pgnere = | 1- —2222- % 100%  (18)

5

where VcLp is either VcLPHIGH) or VCLP(LOW).

8.26 Power-On Reset Voltage (Vpor)

On power-up, to initialize to a known state and avoid current spikes, the CHA611 is held in Reset
state. The Reset signal is disabled when Vcc reaches Vrorn and time trorr has elapsed, allowing the
output voltage to go from a high-impedance state into normal operation. During power-down, the
Reset signal is enabled when Vcc reaches VeorL , causing the output voltage to go into a high-
impedance state. (Note that a detailed description of POR can be found in the Functional Description
section).

8.27 Power-On Reset Release Time (tporr)

When Vcc rises to Veorn , the Power-On Reset Counter starts. The CHA611 output voltage will
transition from a high-impedance state to normal operation only when the Power-On Reset Counter
has reached trorr and Vcc has been maintained above Veorn .
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PACKAGE DESIGNATOR

TO-92
2
LA
= + i |_|\ l + |
< X
- f XXX
Y1Z
D S 4
Y ensitive Area if lLF ['LJ']
/ b O (b
| - 1 — z }a—
P L
¥ o XXX
s %/ E V27— ProductID
L DateCode: Y 27
J || = 11 year week
| | (0~9) (0155 )

+E1+

P

Symbol Dimensions in Millimeters Dimensions in Inches
Min Max Min Max
A 1.420 1.670 0.056 0.066
Al 0.660 0.860 0.026 0.034
b 0.350 0.560 0.014 0.022
b1 0.400 0.550 0.016 0.022
C 0.360 0.510 0.014 0.020
D 3.900 4.200 0.154 0.165
D1 2970 3.270 0117 0.129
E 2900 3.280 0.114 0.129
e 1.270 TYP 0.050 TYP
e1 2440 2.640 0.096 0.104
L 13.500 15.500 0.531 0.610
X 2.025TYP 0.080TYP
¥ 1.545TYP 0.061TYP
z 0.500TYP 0.020TYP
B 45TYP A5 TYP
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PACKAGE DESIGNATOR
SOT-89-3L
- I -
1] ;
‘ﬂ—'—- A
| V ]
AN
(2 - hl
|-
1 1
: — -u.—.-: ! C HTE
- el
Dimensions In Millimeters Dimensions In Inches
Symbol Min. Max. Min. Max.
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
b1 0.400 0.580 0.016 0.023
c 0.350 0.440 0.014 0.017
D 4.400 4,600 0.173 0.181
D1 1.550 REF. 0.061 REF.
E 2.300 2.600 0.091 0.102
E1 3.940 4.250 0.155 0.167
e 1.500 TYP. 0.060 TYP.
el 3.000 TYP. 0.118 TYP.
L 0900 |  1.200 0035 | 0047
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PACKAGE DESIGNATOR

TO-94
3.780(0.149) 45 TYP
0.500(0.020) - : E—
0.700(0.028) 4.080(0.161)
1.520(0.059) ! / N\
1.720(0.067) (T T LT I
!
4.980(0.196) | 0.360(0.014)
5.280(0.208 0.510(0.020)
0.700(0.028) |
0.900(0.035) 1 850(0.073)
1.250(0.050)

Package Sensor Location
(For Hall IC)

B

0.380(0.015)
0.550(0.022)

3.450(0.136)
3.750(0.148)

14.000(0.550)
15.300(0.602)

0.360(0.014)

3.710(0.146)
3.910(0.154)

0.500(0.020)

— E 3- 1.270(0.050) TYP
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other rights of third parties which may result from its use. No license is granted by implication or

Preliminary Datasheet REV 0.3
Information furnished is believed to be accurate and reliable. However, Cosemitech assumes no
responsibility for the consequences of use of such information nor for any infringement of patents or

otherwise under any patent or patent rights of Cosemitech. Specification mentioned in this publication

are subject to change without notice. This publication supersedes and replaces all information
previously supplied. Cosemitech products are not authorized for use as critical components in life

support devices or systems without express written approval of Cosemitech.

The Cosemitech logo is a registered trademark of Cosemitech
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