TLE4971/TLI4971 DSO

Datasheet

DS016-300mil magnetic current sensor

Features

The TLI4971/TLE4971 is a highly accurate coreless magnetic current sensor in a 300mil wide body

allowing high isolation voltages.

A differential measurement principle allows effective stray field suppression.

Additionally, two separate interface pins (OCD) provide a fast output signal in case a current
exceeds a pre-set threshold.

The TLI4971/TLE4971 is a high-precision analog current sensor with measurement range up

to +65A.

Superior £0.35% sensitivity error & +65mA offset error

The sensor is based on Infineon's well-established and robust Hall technology.

The internal EEPROM allows the customer to program several output characteristics.

The TLI4971/TLE4971 is based on a digital assisted analog concept. While the high bandwidth

current sensing signal is processed in an analog way, the proprietary stress and temperature

infineon

Qualified

compensation information is processed in a digital manner and combined with the main signal lcso(?nzpﬁéizt
path within a high performance operational amplifier.

The sensor is provided in a DSO16-300mil widebody SMD package.

Potential applications

The TLI4971/TLE4971 is suitable for AC as well as DC current measurement applications:

« Electrical drives

+ Current monitoring

+ On Board Charger

« Auxilary Drives

 Inverters

+ Over current detection

.+ etc.

Product validation

Product validation according to AEC-Q100, Grade 0. Qualified for automotive applications.

Description

Product type Product Type Package Marking Ordering code
TLI4971-A050W2-U- 50A range, UL- PG-DS0-16-50 H7112A0W01 SP005989457
S0001 certified

TLI4971-A040W2-U- 40A range, UL- PG-DS0-16-50 H71I3A0W01 SP005989452
S0001 certified

TLI4971-A035W2-U- 35Arange, UL- PG-DS0-16-50 H7114A0W01 SP005990095
S0001 certified

TLI4971-A030W2-U- 30Arange, UL- PG-DS0O-16-50 H7115A0W01 SP005989438
S0001 certified

TLI4971-A020W2-U- 20Arange, UL- PG-DS0-16-50 H71I7AOWO01 SP005989434
S0001 certified

TLI4971-A016W2-U- 16A range, UL- PG-DS0-16-50 H71I8AOWO01 SP005989426
S0001 certified

TLE4971-A050W2- 50A range, ASIL-B PG-DS0-16-50 H71E2AIW01 SP005989410
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Description

Product type Product Type Package Marking Ordering code
TLE4971-A040W2- 40A range, ASIL-B PG-DS0-16-50 H71E3AIW01 SP005989402
S0001

TLE4971-A035W2- 35Arange, ASIL-B PG-DS0O-16-50 H71E4AIW01 SP005990087
S0001

TLE4971-A030W2- 30A range, ASIL-B PG-DS0-16-50 H71E5AIW01 SP005989387
S0001

TLE4971-A020W2- 20A range, ASIL-B PG-DS0O-16-50 H71ETAIWO01 SP005989374
S0001

TLE4971-A016W2- 16Arange, ASIL-B PG-DS0O-16-50 H71E8AIWO01 SP005989353

S0001

All devices come in Semi Differential Output configuration and ratiometricity switched off.
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1 Functional block diagram

1 Functional block diagram
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Figure 1 Functional Block Diagram

The current flowing through the current rail on the primary side induces a magnetic field that is measured by two Hall
probes differentially. Depending on the selected programming option, the analog output signal can be provided
either as

+ Single ended,
«  Fully differential,
+  Semi-differential.

In single ended mode, the pin VREF is used as a reference voltage input; the analog output signal is provided on pin
AOUT.

In fully differential mode, both AOUT (positive polarity) and VREF (negative polarity) are used as signal outputs
whereas VDD is used as reference voltage input. Compared to the single ended mode, the fully differential mode
enables doubling of the output voltage swing.

In semi differential mode a chip-internal reference voltage is used and provided on VREF (output). The current sensing
information is provided in a single-ended way on AOUT.

For fast over current detection, the raw analog signal provided by the Hall probes is fed into comparators with
programmable switching thresholds.

A user-programmable de-glitch filter is implemented to enable the suppression of fast switching transients.

The open-drain outputs of the OCD pins are active low and they can be directly combined into a wired-AND
configuration on board level to have a general over-current detection signal.

All user-programmable parameters such as OCD thresholds, blanking times and output configuration mode are
stored in an embedded EEPROM memory.
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2 Pin configuration

2 Pin configuration

Figure 2 Picture of TLx4971 in DS016-300mil

Table1 Pin definitions and functions

Pin No. Symbol Function Comment

1-4 IP+ Positive current terminal Current-in
pin

5-8 IP- Negative current terminal | Current-out
pin

9 NC Not Connected Open

10 VDD Supply voltage -

11 GND Ground -

12 VREF Reference voltage inputor |-
output

13 AOUT Analog output -

14 0CD1 Over Current Detection Open drain output, short to
output #1 GND if not used

15 0CD2 Over Current Detection Open drain output, short to
output #2 GND if not used

16 NC Not Connected Open

Datasheet
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3 General product characteristics

3.1 Absolute maximum ratings

Table 2 Absolute maximum ratings

Parameter Symbol Values

Min. | Typ. | Max.

Unit

Note or condition

Supply voltage |Vpp -0.3 |- +3.6
maximum

ratings

Supply voltage
maximum
ratings -
extension for
limited time

Vddma - - 6.5

Shall withstand mentioned voltage for mentioned
time without damage.

Duration <1 minute

Voltage on
Interface pin
0OCD2

VIO_OCD2 -0.3 - +21

Primary Current | Ipy -32 - +32

Primary Current | Ipns - - 250

Single peak for 10 ps, 10 assertions per lifetime

Primary Surge | /pns -10 - +10
Current

kA

AtTa=25°C
Single peak for 8/20 ps, 1 assertion per lifetime,

used standard is IEC 61000-4-5: Surge: Pulse (Short
Circuit)

Junction +165
Temperature
maximum

ratings

Tj_max

°C

Storage +150

Temperature

Ta _sToRE -40 -

°C

Absolute
Magnetic field

0.5

ESD voltage
HBM

Vesp nem? |- - 12

kv

Human Body Model (HBM), according to standard
AEC-Q100-002

ESD voltage ) - -

CDM

1
VEsp_cpm

kv

Charged Device Model (CDM), according to AEC -
Q100-011

Voltage on Vio -0.3 |- VDD +
interface pins 0.3
VREF, OCD1,
AOUT

1) According to standard IEC 61000-4-2 Electrostatic discharge immunity test

Datasheet
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Attention: Stresses above the limit values listed here may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability. Maximum ratings are absolute
ratings; exceeding only one of these values may cause irreversible damage to the integrated circuit.

Attention: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the section "functional range" is not implied. Furthermore,
only single error cases are assumed. More than one stress/error case may also damage the device.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
During absolute maximum rating overload conditions the voltage on VDD pins with respect to
ground shall not exceed the values defined by the absolute maximum ratings. Lifetime statements are
an anticipation based on an extrapolation of Infineon’s qualification test results. The actual lifetime
of a component depends on its form of application and type of use etc. and may deviate from such
statement. Lifetime statements shall in no event extend the agreed warranty period.

3.2 Functional range
Vpp =3.3V; Ts = Temperature at soldering point =-40°C ... +150°C; (unless otherwise specified).
Table 3 Functional range
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Operating Vb 3.1 - 3.5 Vv -
Supply voltage
Ambient Ts -40 - +150 |°C Measured at solder point (heating from primary
temperature at current included); duration according automotive
soldering point mission profile specified in Temperature mission
- automotive profile
Ambient Ts -40 - +105 |°C Measured at solder point (heating from primary
temperature at current included); 8 years of operation at
soldering point maximum allowed T for OBC use-case: 32A
- OBC (Onboard continuous current;
Charger)
Reference Input |Vrer nom - 1.65 |- v in single ended mode, default value;
Voltage allowed values: 1.5V, 1.65V, 1.8V. The chosen
nominal value has to be programmed in EEPROM.
Reference Input |VREF_var -10 - +10  |% in single ended mode
Voltage
Variation
Capacitanceon |Cq 4.7 6.8 8 nF w/o decoupling resistor; including parasitic cap on
Analog Output the board.
Pin Valid always for AOUT, also for VREF in semi or fully
differential modes.

The requirements contained in this folder are valid as conditions for all the other requirements, unless otherwise
specified.
These conditions are not explicitly repeated in all the requirements.

Datasheet 7 Rev. 1.00
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3.3 Functional Output

In single ended mode the device receives a reference voltage on the VREF pin and provides a single ended output on
the AOUT pin. The quiescient voltage at the AOUT pin (output at zero input conditions) is equal to the reference
voltage.

The output sensitivity shall be programmable and ratiometric with respect to the reference voltage applied on VREF
pin as defined in the following formulas, if the single ended mode is selected and if the sensitivity ratio-metricity is
enabled.

(Vref — Vrefyom) X Kg

1
Vrefnom

S(Vref) =S<VrefNOM> X

The proportionality between the sensitivity S and the reference voltage Vref is defined with the sensitivity ratiometry
factor (Ks).

Note:
Since the ratiometry factor Ks nominal value is 1 the formula becomes:

Vref
S(Vre f) = S(Vre f NOM) Vrefnon
The possible nominal values of VREF are indicated in the output characteristics table.

The possible programmable nominal values of the sensitivity (S) when Vref is equal to the nominal value, are
indicated in the output characteristics table.

If the sensitivity ratio-metricity is not enabled the sensitivity is always equal to the nominal value independently from
the value of Vref

Maximum deviation from the nominal value is also indicated in the output characteristics table as Sensitivity error
(ESENS)

In fully differential mode the devices provides a differential output on the AOUT and VREF pins. For instance at zero
input, both AOUT and VREF nominally provide a voltage level at VDD/2.

In this case the chip internal reference voltage is derived from the supply pins VDD and GND.
Compared to the Single Ended Output mode, the available voltage swing at the output is doubled.

The nominal quiescent voltage value at the two pins AOUT (Vgaour), VREF (Vqurer) shall be programmable at 2
different values, if the fully differential mode is selected.

It shall be ratiometric with respect to VDD as defined in the following formulas, when the nominal quiescent voltage is
1.65 and the offset ratiometricity is enabled.

In this case the quiescent voltages can be expressed as follows to show the dependency from the actual VDD value:

(vDD - 3.3V) X Koo
Lo+ 3.3V ()

VQAOUT(VDD> = VQVREF<VDD) = VQAOUT(3'3V) X

Note:

Since nominal value of the ratiometric factor Koq is 1 and nominal value of Voaoyr(3.3V) is 3.3V /2=1.65V, the
formula becomes:

VDD
VQAOUT<VDD) = VQVREF<VDD) = 5 (4)

Datasheet 8 Rev. 1.00
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The output sensitivity shall be programmable and ratiometric with respect to VDD, according to the following
formula, if fully differential mode is selected and if the sensitivity ratio-metricity is enabled.

VDD - 3.3V) X K
1 + ( 33V) 5 (5)

S(VDD),diff = S(3.3V>,diff X

Note:
Since the nominal value of the ratiometric factor is 1 the formula simplifies as follows:

S(VDD),diff - S<3.3V>,diff x % (6)

The possible programmable nominal values of the sensitivity when Vrefis equal to 3.3V, $(3.3 V) are indicated in the
output characteristics table (considering the differential output voltage, for the fully differential mode the values are
double with respect to the ones referred to single ended mode).

If the sensitivity ratio-metricity is not enabled, the sensitivity will always be equal to the nominal value,
independently from VDD.

Maximum deviation from the nominal value is also indicated in the output characteristics table as Sensitivity error
(ESENS).

The semi-differential output mode provides a single-ended output signal on AOUT pin, and also provides the chip-
internal reference as an output on the VREF pin. This mode does not require the application to provide a precise
reference voltage to the device

The Quiescent Voltage Voq shall be programmable at 3 different values when the semi-differential output mode is
selected.

Note:

The Quiescient voltage on AOUT is nominally equal to the internal reference voltage that is provided as an output on
VREF pin.

For the applications in which the current to be measured is bidirectional the Quiescent Voltage will be set to a value in
the middle of the voltage range or at 1.5V (Voqpig), Whereas when the direction of the current is already known by the
application, the Quiescent Voltage can be set to a lower value (Voquni) in order to better exploit the full voltage range.

The nominal values of the quiescent voltage corresponding to the different programming options are indicated in the
output characteristics table.

Maximum deviation from the nominal value is indicated in the output characteristic table as output offset (EOFF)

The output sensitivity shall be programmable and ratiometric with respect to VDD, according to the same formula
specified for the fully differential mode, if semi-differential mode is selected and if the sensitivity ratio-metricity is
enabled.

Datasheet 9 Rev. 1.00
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4 Product features

4.1 Operating charcteristics

Table 4 Operating characteristics

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Current IDD - 18 25 mA I(AOUT) =0mA

consumption

Current locp2 - - 10 mA through OCD2 pin, during programming
consumption

during

programming

Primary Path Rpn - 550 - pQ 25°C soldered on 140pum Cu

Resistance

Power-On Delay |tpor - - 1.5 ms VDD rising 0 V to 3.3 V. Starts when the VDD reaches
time the minimum allowed operating conditions and

stops when the device is fully operational.

Undervoltage | Uy - - 293 |V VDD rising

Threshold

Overvoltage OvH 355 |- - v -

Threshold

oCD Vbp_ocp 1.8 - Uy |V OCD pulled to "low" level

undervoltage

condition

Undervoltage/ |tyyiLoe 1 - 3 ys Min delay defines when the comparator shall
Overvoltage switch in case of fast glitches on VDD is valid for
Delay triggering transition, release can be faster.

Min limit is valid for a voltage drop 100mV below
the threshold

Voltage on Vaout -0.3 |- VDD + |V -
Analog Output 0.3
AOUT

Voltage on Vio -0.3 |- +3.5 |V -
Interface pin
0CD1

Voltage on Vio_ocp2 -0.3 |- +3.5 |V Voltage will be higher during EEPROM-
Interface pin programming mode as stated in absolute
0CD2 maximum ratings

Datasheet 10 Rev. 1.00
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4.2 Analog output characteristics
Table 5 Analog Output Characteristics
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Quiescent Voabid - 165 |- v Ipn = 0A; programmable options in fully differential
Output voltage or semi-differential (bidirectional) modes
Analog Output |lg -2 - +2 mA DC current
drive capability
Analog Output | Vcin - - 300 mV Vpp-Vo; Output current source =2 mA
Saturation
Voltage, Source
Analog Output | V¢, - - 300 mV Ouput current sink =2 mA
Saturation
Voltage, Sink
Transfer BW 120 210 - kHz -3dB criterion, Cjaoyr) = 6.8nF
function cutoff
frequency
Output phase | @gelay - 432 |605 |° fsignal = 120KHz
delay
Output group PG_DELAY - 1 1.4 us -
delay
Output group ©G_DELAY VAR |-20 - +20 % Over temperature and lifetime
delay variation
External Bsgr 34 40 - dB Frequency up to 4kHz.
Homogeneous
magnetic field
suppression
Sensitivity, s14 - 18.7 |- mV/A | +64AFS
Range S1
Sensitivity, S27 - 234 |- mV/A  |+51AFS
Range S2
Sensitivity, s37 - 304 |- mV/A | £39AFS
Range S3
Sensitivity, sS4 - 351 |- mV/A | +34AFS
Range S4
Sensitivity, S51) - 39.8 |- mV/A | +30AFS
Range S5
Sensitivity, s62 - 49.1 |- mV/A | +24AFS
Range S6
Sensitivity, s7Y - 60.9 |- mV/A | +20AFS
Range S7

(table continues...)

Datasheet
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Table 5 (continued) Analog Output Characteristics

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Sensitivity, s8 1) - 76.4 |- mV/A | +16AFS

Range S8

Output Noise Inoise 2 - 300 581 uA/vHz | Referenced to input differential magnetic field.
density Typical value is at 25°C, FD mode, S7 range.

Max value is over all modes, for Tj < 125°C.

1) Values refer to semi-differential mode or single-ended mode, with Vger = 1.65 V. In fully differential mode the sensitivity value is doubled.
2) Noise density = Output_noise_rms / SQRT(PI() / 2 * BW)

Table 6 Accuracy, All ranges S1 till S8 (+65A till +16A)

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

Nonlinearity Ling,, - 0.1 - % Vout = 0.3V to Vyg-0.3V

Error

Sensitivity error | Egens -0.65 |+0.35 [+0.65 |% @ T4 =25°C

Sensitivity error | Esgnst -0.80 |+0.45 |+0.80 |% At Oh

over

temperature

Sensitivity error | Esgyns -1.00 [+0.65 |+1.00 |% -

over

temperature

and lifetime

Output Offset | Eqgr -120 | 465 +120 |mA @ T5=25°C; 0h

Output Offset | Eop 7 -150 [#85 |+150 |mA -

error over

temperature

Output Offset  |Egpr | ¥ -150 [#105 |+150 |mA -

error over

temperature

and lifetime

Total error over |Erorr -0.85 |+0.50 |+0.85 |% Percentage of FS; includes gain and offset error

temperature

Total error over |Eqor, ¥/ -1.00 |£0.70 |+1.00 |% Percentage of FS; includes gain and offset error

temperature

and lifetime

1) Based on High-Temperature-Over-Lifetime test according to AEC-Q100. Min/Max values are 1ppm. Typical values are +3 sigma.

Datasheet 12 Rev. 1.00
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4.3 Fast over current detection
Table 7 Fast over current detection (OCD)
Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

OCD Load CL - - 1 nF -
capacitance

Pull-up resistor |Rpy 4.7 - 10 kQ To Vpp
Open-drain lop_on - - 1 mA DC current
current

0CD de-glitch | tocpg ¥ 400 |500 |600 |ns -

filter basic time

Threshold level |7, .10 |- +10 | % type tested
tolerance

1) Not tested in production, guaranteed by design/characterization

The threshold level of the OCD1 output is programmable. Threshold level is used symmetrically for positive and
negative over current events. The possible thresholds levels can be calculated with the formulas below.

For sensitivity values SI and S2 the following formula applies:

OCD e = (OCD1 cppe % 5.5) + 31) [A]

Figure 3

For sensitivity values between S3 and S7 the following formula applies:

OCD e = (lOCDA w 2.2) + 11 [A
THR CODE

Figure 4

Where:
+  OCDItngisthe OCD1 threshold levelin [A];
+  OCDIcqpg is the decimal value of a 6 bits code. Minimum allowed value for S3 - S8 is 4.

Table 8 OCD1 thresholds S1 and S2

OCD1cope OCD1yyg [A] Notes

63 378 Maximum setting

8 75 Pre-programmed setting for S1

6 64 Pre-programmed setting for S2

0 31 Minimum setting

Datasheet 13 Rev. 1.00
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Table 9 0OCD1 thresholds between S3 and S8
OCD1copE OCD1tur [A] Notes
63 150 Maximum setting
17 50 Pre-programmed setting for S3
14 42 Pre-programmed setting for S4
12 37 Pre-programmed setting for S5
9 31 Pre-programmed setting for S6
6 24 Pre-programmed setting for S7
4 20 Pre-programmed setting for S8
4 20 Minimum setting
Table 10 0CD1 specific Requirements
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
OCD1 response | tp ocp1? - 07 |1 Hs lpn = 2 X lTHR1x
time
OCD1 falltime | tf ocp1? - 100 [150 |ns Falling edge level of OCDx-pin < 0.5xVpp
OCD1 Response |Atp ocp1 ) |- - 0.11 |ps 1o, type tested, Ipy = 2 X ltr1x, iNpUt rise time 0.5
time jitter us
De-glitch filter |OCD1g |0 - 7 - tgeglitch = OCD1g|_mul*tocogl
setting

1) All OCD timing related requirements refer to the maximum load capacitance specified

The threshold level of the OCD2 output is programmable. Threshold level is used symmetrically for positive and
negative over current events. The possible thresholds levels can be calculated with the formulas below.

For sensitivity values SI and S2 the following formula applies:

OCD274s = (OCD2ope x 2.8) + 14} [A]

Figure 5

For sensitivity values between S3 and S8 the following formula applies:

OCD2m = (0CD200pe 1.1+ 3.5) [4]

Figure 6

Where:
o OCD27ugis the OCD2 threshold level in [A];
+  OCD2cqpE is the decimal value of a 6 bits code. Minimum allowed value for S3 - S8 is 5.

Datasheet 14 Rev. 1.00
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Table 11 OCD1 thresholds S1 and S2
OCD2¢opE OCD2+yur [A] Notes
63 190 Maximum setting
14 53 Pre-programmed setting for S1
10 42 Pre-programmed setting for S2
0 14 Minimum setting
Table 12 0CD2 thresholds between S3 and S8
OCD2¢opE OCD2+yr [A] Notes
63 73 Maximum setting
26 32 Pre-programmed setting for S3
22 28 Pre-programmed setting for S4
19 24 Pre-programmed setting for S5
15 20 Pre-programmed setting for S6
11 15.6 Pre-programmed setting for S7
9 134 Pre-programmed setting for S8
5 9 Minimum setting
Table 13 0CD2 specific Requirements
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
OCD2 response | tp ocpz - 07 |12 |ps lpn = 2 X lthR2.x
time
OCD2 falltime | tf ocp2 1) - 200 |300 ns Falling edge level of OCD2-pin < 0.5xVpp
0OCD2 Response AtD_OCDzl) - - 0.11 |ps 1o, type tested, B, =2 X ITHr2.x iNPUt rise time 0.5
time jitter us
De-glitch filter | OCD2g| mu |0 - 15 - tdeglitch = OCDgl_mul*tocogl
setting

1) All OCD timing related requirements refer to the maximum load capacitance specified

4.4 Other functional requirements

Figure below shows the OCD output pin nominal behavior during an overcurrent event and defines important
timing quantities for which the requirements are listed in the parameters table.

Overcurrent Pulse 1 is a overcurrent event, where the duration of the overcurrent condition exceeds the overcurrent
response time tp_ocpy + response time jitter Aty ocpx + deglitch filter time tyegiitch. Overcurrent condition 2 and 3 is not
long enough to trigger the OCD output. Pulse 2 is shorter than the overcurrent response time tp_ocpx and therefore no
OCD event is generated. In overcurrent condition 3, the overcurrent condition is longer than the response time tp_ocpy
+ response time jitter Aty ocpx, but is not exceeding the glitch filter time tqegjitch and no OCD event is generated.

Datasheet 15 Rev. 1.00
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Figure 7 Fast over current detection output timing
4.4.1 Other functional requirements

The device shall activate both OCD outputs if its own voltage power supply (Vpp) is in an under-voltage or in an over-
voltage condition.

Note:

Over-voltage condition is present if Vpp higher than the over-voltage threshold parameter (OV oy), whereas an under-
voltage condition is present when Vpp is between the values indicated in the Vpp ocp parameter.
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5.1 System Integration
Application circuit with external components. In-circuit-programming not included.
Vsens Vee_io
VDD I— vee
220nF 4k7Q | | 4k7Q J_— GND
GND %: GND
TLx4971 e
2200
VREF ¢ {%’—o A/Din
AOUT g 1}  J A/Din
0CD1 \ ¢ INTN
ocD2 ® INTN
6.8nF |6.8nF | 1nF 1nF 15nF 15nF
25V 25V 25V 50V 25V 25V
Optional low pass filter
for bandwidth limitation fc = 48.2kHz
Figure 8 Application circuit with external components

For bandwidth limitation an external filter is recommended as shown in the above application circuits.

In order to protect the OCD1 pin against over voltage while programming the

EEPROM, the OCD1 and OCD2 pin shall not be shorted together. Do not connect OCD2 pins from different
sensors together if diagnosis mode is enabled in the EEPROM (default). If all OCD2s are tied together, the

OCD2 fault indication of one sensor might unintentionally activate the diagnosis mode on the other sensors by
forcing the pin to ground. Details about the diagnosis mode are provided in the safety manual of the device. If
the sensor is programmed in the application, a protection circuit between OCD2 pins and GPIO pins of the
microcontroller shall be implemented. Please refer to the user manual for additional details.
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Ve io Vec_ 1o Voctink
. Vsens 1P+ I—I IP- » Load
PWM > A TLx4971 >
Gate- 22onr| VPP
A _1220nF = o 5 w
Driver T 25v o8 o=
GNDS o <>
uc -
EN
VArer Veeto Ve o I [ JI JI
VAREF _T Vec_io I " Varer = Vsens
4k7Q | |4k7Q
3ix
100kQ T 1nF Connect to different 1ka
GPIO = 25V GPIO pins of uC
il T 17 === 1kq J6-8nF1220nF
N 2200 L sov Izsv I 25v
A/D . 2200 —
> | 2200 —
A/D |-t
| ==15nF==15nF==15nF Optional Pull up resistor for J=6.8nF=§.8nF=§.8nF
L2V T2V 2y external safety mechanism 21 T25vT2svTa2sv
Optional low pass filter for
bandwidth limitation fc = 48.2kHz
Figure 9 Application circuit for three phase system in single ended configuration. In-circuit-
programming not included.
Vce 1o Vce 1o Voctink
T 4
6 VSens P+ I—I = > Load
PWM > A TLx4971 >
Gate- >2onr| VPP
X _1220nF o o 5 w
Driver T S E3E
25V feno 3 8RS
C p
W EN
VAReF Veeto Ve o I [ E
L
VAREF J Vec o
4k7Q | |4k7Q
6:Xx T
100kQ I 1nF Connect to different
GPIO |4 25V GPI0 pins of pC
bl REETY: I ————
A/D |-t — - 50V
AD - '_|'—'6X
A/D |t —1
AD | ——2200
A/D |- —1
AD |« o—1 o
ITTITTTasnF Optional Pull up resistor for 11111 IG'SnF
— 25V external safety mode 21 25V
Optional low pass filter for
bandwidth limitation fc = 48.2kHz
Figure 10 Application circuit for three phase system in differential configuration. In-circuit-
programming not included.
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6 Isolation Characteristics

The device is certified according to UL 1577 and to IEC62368-1.

Table 14 Isolation Characteristics
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Working V|OWM - - 1060 Vpk Equal to VDC
voltage,
Reinforced
Repetitive ViorM - - 1500 |V Maximum approved working voltage for
isolation reinforced isolation according to IEC 62368 (edition
voltage, 1).
Reinforced
Working Viowm - - 1700 | Vpi Equal to Vpc
voltage, Basic
Repetitive ViorMm - - 1700 | Vo Maximum approved working voltage for basic
isolation isolation according to IEC 62368 (edition 1)
voltage, Basic
Maximum rated |Viotm - - 6 KVpk V1esT = ViotMm fOr i = 60 s (type tests) Vygst = 1.2 X
transient Viorm fortipi=1s
isolation
voltage
Surge capability |V|osum - - 8000 | Vpk Type tested, waveform 1.2us/50us, 25pulses
positive followed by 25pulses negative
External CRP 8.0 8.2 - mm Shortest distance in air between any CR pin to any
clearance LV output pin
External CLR 8.0 8.2 - mm Shortest distance over package surface between
Creepage any CR pin to any LV output pin
Comparative CTI 600 - - According to DIN EN 60112 (VDE 0303-11)
Tracking Index
Altitude - - - 4000 |[m -
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Package
The device is mounted in the PG-DS0-16-50 Package.
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& n A
X
Fa ] WJ
Az Z
=L
2] 2| |2l \ HE
L = = | [
s Ty i,
% 3
- { I ——
I ‘
& S, ! o | B
- HE 0 4104
Sy ==
% SEATING PLANE Tox
— 03 =[o3p](] —
C S
m EJECTOR MARK I~
" CAVITY ID
b D
E H Ii 71 DOES NOT INCLUDE DAMB AR PROTRUSION OF 0.1 MAX,
1) DGES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.15 MAX. PE
&
PIN 1INDEX MAR £ CHANGE MARKER WITH REVISION
|| (BALL SHAPE] N [P W13
- [0.250 [ C[A-B|D Proprietary data | Brenng swording fo T DrZ3E 10153395
Company <onfidential meli?'igzms —1 ﬁﬁ\ ATOST-AD02Z | pordinZ 8E 10198852
Allrights reserved | g6 755-mkc I
— ot
F 7 - = PACKAGE OUTLINE
i [1srnais  [Ueel] @—ﬁﬁfﬂdﬂ@@gm PG-DS0-16-36,-40 -46,-50 Poge
|'ers | Date lame
0T [0A0 - |MANAFFA | locked —
1 Vendor te POL 74600198652 000 02
Figure 11 PG-DSO-16 package outline
Package MSL
PG-DS0O-16-50 3
The package is Halogen-free and Lead-free.
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Table 15 Revision History

Revision Date of release | Description of changes

number

1.0 2025-05-22 Initial version of datasheet
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