TLI4971 high precision coreless current sensor for industrial 'T
applications in 8x8mm SMD package <|n Ineon

Features & Benefits Description

elntegrated current rail TWAYHs & Kol precigipnmipiaigg,coreless, s e r
resistanceenables ultralow power loss magnetic current sensorfor AC and DC

e Smallest form factor,8x8mm SMD, for easy measurements with analog interfa@nd two fast
integration and board area saving over-current detection outputs

Infineon's welestablished and robustonolithic
Hall technology enablesccurate andhighly linear
measurement of currentsvith a full scale up to
+120A All negative effects (saturation, hysteresis)
commonly known from open loop sensors using
flux concentation techniquesare avoided.The
sensor isequipped with internal selfliagnostic
feature.

Typical applications are electrical drivésp to
690V) currentmonitoring, chargers, photovoltaic
inverter eneml purpose inverters, power
¢ Integrated shield providdsighrobusinessto voltage suppIiejovgrloadandpovgr—current detectionF.)

slew rat_&up tq 10V/ps _ The digitally assisted analog concept TLI4971
* Galvanic functional isolation up to 1150V pea&M  otfers superior stability over temperature and

Partial dischage capability of at least 1200V lifetime thanks tothe proprietary digital stress and
* Differential sensor principle ~ensuresuperior temperature compensation. The differential

magnetic stray field suppression _ measurement principle allowgyreat stray field
e Two independentast Over-Qurrent Detection(OCD)  syppressiorfor operation in harsh environments

pins with configurable thresholdsnable protection The integrated pimary conductor (current rail)

¢ Single supply voltage, 3/10 3.5V

¢ High accurate, scalable, DC & Aurrent sensing

o Full scaleup to+120 A

e Bandwidth greater than120kHznables wide range
of applications

e Low phase delay (<82 at bandwidth frequencyfor
easy closd loop control

¢ Very lowsensitivity errorover temperature(2.5%)

e Excellent stabilityof offset over temperature and
lifetime

mechanisms for power circuitiypical < 0.jis) with very low insertion resistance minimizes the
. Rauometnoand non ratienetric analog output power loss and eables miniaturization of sensing
e Precalibrated circuitry. A small 8mm x 8mm leadless package
(QFNIike) allows for standard SMD assembly.
Two separate interfee pins (OCD) provide a fast
RoHS ) :
output signal in case a current exceeds a-pee
threshold.

The sensor is shipped as a fdllibrated product
without requiring any customer endf-line
calibration.

The high configurability enables customization for a
wide variety of applications. All usprogrammable
parameters such as OCD thresholds, blanking times
and output configuration modgare stored in an
embedded EEPROM memory. Programming of the
memory can be performed inthe application
Core lesgurrent sensor in PGISONB package through a Serial Inspection and Configuration
Interface (SICI)

Order Information

Product Name Product Type Package ON':;EZE
TLI4971A120T5U-E000] 120A measumment range UL certified devicé? PGTISOMNS | SP00527293¢
TLI4971A120T5E0001 | 120Ameasurement rangé? PGTISONS | SP005344532

1) Current sensor fandustrial/ consumer applications, quified according to AEC1QO0grade 2
2) Semidifferential made, nonratiometric output sensitivity
Datasheet Please read the Important Notice and Warnings at the end of this document Revision 1.0
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Pin Configuration

Pin configuration
Pin No. | Symbol | Function
1 VDD | Supply voltage
2 GND | Ground
3 VREE Reference voltage input c
output
4 AOUT | Analog gnal output
Overcurrent detection
5 OCD1 | output 1 (open drain
output)
Figurel Pin Iayout P&1SOMNB-5 OveFrcurrent deection
The currentlpn is measured as gositive value 6 OCD?2 | output 2 (open drain
when it flows from pir8 (+) to pin7 (-) through the output)
integrated current rail. ; | Negative current terminal
pin (currentout)
8 1P+ P_osmve cur_rent terminal
pin (currentin)

Target Applications

The TLI4971 is suitable for AC as well as DC current measurement applications:
o Electrical drives
e Current monitoring
e Chargers
¢ Photovoltaic & general purpose inverters
o Power supplies (SMPS)
e Overload and ovecurrent detection
e etc.

Due toits implemented magnetic interference suppression, it is extremely robust when exposed to external
magnetic fieldsThe devices suitable for fast ovecurrent detection witha configurable threshold level.

This allows the control unit to switch off and protect the affected system from damage, independently of
the main measurement path.

Datasheet 2 Revision 1.0
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General Description

The curret flowing through the current rail on the primary side induces a magnetic field that is differentially
measured by two Hall probe$he differential measurement principle of the magnetic field combined with
the current rail designprovides superior suppssion of any ambient magnetic stray fields. A high
performance amplifier combines the signal resulting from the differential field and the compensation
information provided by the temperature and stress compensation unit. Finally the amplifier output isigha
fed into a differential output amplifier which is able to drive the analog output of the sensor.

Depending on the selected programming option, the analog output signal can be provided either as
e Singleended
o Fully-differential
e Semidifferential

In shgle-ended mode, the pin VREF i®dsas a reference voltage inpihe analog outputignal is provided

on pin AOUTIn fully-differential mode, both AOUT (positive polarity) and VREF (negative polarity) are used
as signal otputs whereasvDD is used agfierence voltage input. Compared tioe singleended mode, the
fully-differential mode enables doulnli of the output voltage swing.

In semidifferential mode a chigpnternal reference voltage is used and provided on VREF (output). The
current sensing infamation is provided in a singlended way on AOUT.

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

A userprogrammable dglitch filter is implemented to endb the suppression of fast swititly transieats.

The opendrain outputs of the OCD pins are acthew” and they can be directly combined into a wira8lD
configuration on board level to have a general egarrent detection signal.

All userprogrammable parameters such as OCD thresholds, deglitching filter settangs$ output
configuration mode are storkin an embedded EEPROM memory.

Programming of the memy can be performedn the applicationthrough a Serial Inspection and
Configuration Interface (SICThe interface is descripded in detail in the programming guide which can be
found onthe infineonwebside.Please contact your local Infineon sales office for further documentation.

Standard Product Configuration

e The preconfigured full scale range set to+120A with a sensitivity of 10mV/A.

e The preconfigured output mode is set to serdifferential mode.

e The quiescent voltage is set to 1.65V.

e The OCD threshold of channel 1 is set to the factor 2.25 of the full scale range.

e The OCD threshold of charrieis set to the factor 1.25 of the full scale range.

e Thepre-definedsetting of the OCMeglitching filtertime is Ons.

e The preconfigured variants have nematiometric sensitivity.

e The sensitivity and the derivadeasurementrange(full scale)can be eprogrammed byuseraccording
to the sensitivity ranges listed irable4.

e Thepre-configured sensocan be reprogrammed into singended operating mode or fullglifferential
mode by user without any recalibratiorf the device.

e The OCD thresholds and filter settings can be reprogrammed by the user according to the values listed in
Table6 and Table7

e For semidifferentialuni-directiond mode or ratiometric output sensitivifplease get in contact with your
local Infineon sales office.

Datasheet 3 Revision 1.0
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Block Diagram

The current flowing through the current rail on the primary side induces a magnetic field that is measured by
two Hall probes differentidy. The differential measurement principle provides superior suppression of any
ambient magnetic stray fields. A high performance amplifier combines the signal resulting from the differential
field and the compensation information provided by the temperatand stress compensation unit. Finally

the amplifier output signal is fed into a differential output amplifier which is able to drive the analog output

of the sensor

Infrastructure
ower, ck, reference
( 3 x GND

Integrated
current rail

Bias signal f
Diagnosis M

Differential Signal
Hall plate Conditioning

IR X

Figure2 Block Diagram
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Absolute Maximum Ratings

Tablel Absolute Maximum Ratings

General conditions (unless otherwise specifiedy¥3.3V;¥=-4 0° C ... +105° C
. .. | Note/
Parameter Symbol | Min | Typ Max Unit Test Condition
Supplyvoltage Vob -0.3 - 3.6 \%
Peak frequency < 10Hz.
Primary nominal rated | 70 i 20 A Tested on Infinenon reference
current LP PNRLE PCHsee related application
note: AppNote TLI4971 PCB)
RMS frequency= 10Hz.
Primarynominal rated | 70 i 70 A Tested on Infinenon ference
current HP PNRHF PCB (see related application
note: AppNote TLI4971 PCB)
. Single peak for 10ps,
Primary arrent Ipns 250 250 A 10 assertions per lifetime
Voltage on interface pins
VREF, OCD1, AOUT Mo |03 - | Moot 03V
Voltage on Interface pin
OCh2 P Viooca | 0.3 | - 21 Y
ESD mltagé) VEsp HeMm| -2 - 2 kv
ESD eltage” Vesp_svs| -16 - 16 kV | In the application circuit
Voltage dpw—rate on AV/ d - i 10 Vins
current rail
Maximum junction : o
temperature Ti_max i i 130 c
Storage émperature Ta_store| -40 - 130 °C
Considering continuous
Lifetime LT 15 - - Years| operation with = 70°C
and | =30 A RMS

1) Testedwith primary nominal rated current of Z0peak on Infineon reference PCB at low frequency. Thermal equilibrium reached
after 2 min.

2) Testedwith primary nominal rated current of 70A rms on Infineon reference PCB at high frequency. Thermal equilibrium reached
after 2 min.

3) Human Body Model (HBM)ceording to standard AEQ 100002

4) Accodi ng t o st an dalecttosthti€dischargedndrunityites e

Stressabove the limit values listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliabilityirMar ratings are absolute
ratings Exceeding only one of these values may cause irreversible damage to the integrated circuit.

Datasheet 5 Revision 1.0
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Product Characteristics

Table2 Operating Ranges

General conditions (unless otherwise specifieds33.3V; E=-4 0 ° C

+105°C

Parameter Symbol | Min. | Typ. Max. Unit | Note / Test Condition

Supply voltage Vop 3.1 - 3.5 \%

Amble_nt 'emperatureat To 40 i 105 °C Measgred gt

soldering point solderingpoint

Capacn:_:mce on analog o 47 6.8 3 nE W/o d_e_coupllng resistgiincluding

output pin parasitic capn the board

Capacitor on M Cvop - 220 - nF
Default value is

. semidifferential mode.

Reference inputeitage Vier i 1.65 i V' | Other values available by EEPROM:
1.2v, 1.5V, 1.8V

Reference input voltage 0

variation Veepvar 10| - 10 %

EEPROM programming Vio_pra| 20.5 ) 20.7 Vv

voltage

Table3 Operating Parameters

General conditions (unless otherwise specified): VDD = 3s3V4T0 ° C +105°C
Parameter Symbol | Min. | Typ. Max. Unit | Note / Test Condition
Current consumption Iop - 15 25 mA [ I(AOUT) = OmA
. . 25°C whensoldered onPCB with
Primary path esistance Ren - 225 - HQ 140um copper thickness
From VDD rising above¥min) to full
. ) ) operation. Qutput with lower accuracy is
Poweron celay time tror 15 ms available within 0.5 ms
OA primary input current
Voltage onnterface pin
OCD% PN Vi ool 0.3 - 35 | V
Voltage onnterface pin :
OCDg P Vio_ocng -0.3 - 3.5 V | In functional mode
Voltage on analoguiput
AOU_? gup VaouT -0.3 - Vop+ 0.3 V
Supplyundervoltage -
lockout treshold Unonr 3 | V |VDbatrising
Supply mdervoltage :
lockout threshold Uvionr | 2.5 V | VDDat falling
Supply @ervolage
lockout treshold Owon | 355 | - i v
OCD undervoltage v 18 i i Vv For \bo<\bp,octindervoltage may not be
detection limit po.oco) & performed.
Undervoltage/overvoltag :
lockout celay tuvioe 1 2.4 3 us | Enabled to disabled
Current railto soldering point on Infineon
Thermal resistance Rrhis - - 0.6 K/W | reference PCB (see related applioa note

AppNote TLI4971 PEB

1) Not tested in productiorProvenby design and characterization

Datasheet
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Functional Output Description

Theanalogoutput signaldepends on the selected
output mode:

e Singleended
o Fully-differential
o Semidifferential

Single-Ended Output Mode

In gngleended node VREF is used as an input pin
to provide the analog reference voltagezer The
voltage on AOUT Vhous is proportional to the
measured currentshat the current rail:

@ ‘O @ “YJO
Thequiescent voltage dbis the value of Mourwhen
Ipn=0. \bgtracks the voltage on VREF

The reference voltage can be set to different values
which allow either bidirectional or uniderictional

current sensingThe possiblevalues of Wemowm are
indicated inTable 2.

The sensitivityis by defaultnon ratiometric to Vree
If ratiometricity is activated the sensitivity becomes
as follows:
W
OS5———
W

Yo Yo

Fully-Differential Output Mode

In fully-differential output mode, both VREF and
AOUT are analog outpsito achieve double voltage
swing AOUTis the norrinverting output, while
VREF is thimvertingoutput:

Y30
Y30

() O ()
w O W

The quiescentvoltage is derived from the supply
pins VDD and GNd&hd has the same value doth
AOUT and/REF:

w00

() w00 w w00

Datasheet

The sasitivity in the fulf-differential mode can be
generally expressed as:

w00

oBW
In this mode, the quiescentoltages and the

sensitivity areboth ratiometric with respect to VDD
if ratiometricity is enabled

"Yo'O'O "Yo®w

Semi-Differential Output Mode

In emi-differential output node, the sensor is
using a chipnternal reference voltage to generate
the quiescentvoltagethat is availableon pin VREF
(used agutput).

The analog measurement result is available as
singleended output signal on AOUT. The
dependence ofsensitivity and output offseton
referencevoltage is the same as described ingle-
ended output node.

The quiescent voltage is programmable a3
different values Vogvida: and Voguig 2 for
bidirectional curent and \bqunifor unidirectional
current (seeTable 4).

Total error distribution

Figure 3shows the total outptierror at Oh(Eot)
and over lifetimgEor) over thefull scalerangefor
sensitivity range 5(10mV/A)

Current[%F$
_—

-100 -75 50 25 0 25 50 75 100
oy 35— |
€1
S| 25 L
w 2 [ Lifetime error
15 [ Temperature erro
1 \ A/ Tinitial error
05 N\ |
0
-0.5
; 7N
15 N
-2
-2.5 — —
-3
35— ‘

Figure3 Distribution of maxtotal errorin Sl range
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Tabled Analog Output Characteristics

General conditions (unless otherwise specified)¥3.3V; §=-4 0 ° C +105°C
. . Note / Test
Parameter Symbol | Min Typ Max Unit conditions
Ipn=0A,; fully-

. differential or semi
%gégrsc?_ntnufputt}’or:t?]?; Voobid 1 - Voo/2 - \Y, differential
(bidirectional optio (bidirectional)modes

standard setting

Ipn= 0A; semi

differential
Quiescenbutput voltage Voo i 15 i Vv (bidirectional) mode;
(bidirectionaloption 2 OQbid2 ' for this option the

ratiometricity offset is

disabled

. Irn= OA; semi
QUI%T%CE?.DUtplut Vggge Voouni - b/ 5.5 - V differential
(unidirectional mo (unidirectional) mode
Sensitivity, ange 39 S1 - 10 - mV/A | £120AFS
Sensitivity, ange2? S2 - 12 - mV/A | £100A FS
Sensitivity, ange3? S3 - 16 - mV/A | £75AFS
Sensitivity, ange4? S4 - 24 - mV/A | £50A FS
Sensitivity, ange%? S5 - 32 - mV/A | £37.5A FS
Sensitivy, range®? S6 - 48 - mV/A | £25AFS
Sensitivity ratiometrydctor Ks - - -

Quiescent ratiometrydctor Koa - - -

Analog_(mtput drive lo -2 - 2 mA DC current

capability

Analog output saturation VoorVaout

Vsat - 150 300 mV Output

voltage _
cumrent = 2mA

Transfer function cutoff -3dB criterion,

frequency BW | 120 240 i kHz Co=6.8nF

Output phase deldy (Pdelay - - 48 ° fsignai= 120kHz
Referenced to Input
current, typical value is

Output Noise densi@/ InoisE - 350 - KU A/ V| at25°C. Higher noise
is present at higher
temperatures.

£ " Frequency up to

xternal Homogenous Bsr 34 40 ) dB 150kHz. Up to 20mT

magnetic field suppressién

homogeneous field
applied

1) Preconfigured range, for other preonfigured versions pleasemtact your local sales.

2) Can be programmed hyser.

3) Values refer to semifferential mode or singlended mode, with VREF =1.65 V.
In fully-differential mode the sensitivity value is doubled.

4) Not tested in production. Proven by design, cldesization and qualification.

5)0 ¢ ‘CO@E | Qo6

—z

Datasheet
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Tabled Analog OutpuCharacteristicsq(ont ' d)

Generalconditions (unless otherwise specifiedpp¥# 3.3V;¥=-4 0° C ... +105° C
Parameter Symbol | Min Typ Max | Unit | Note / Test conditions
Sensitivity error Esens -2 - 2 % @ &= 25°Cat Oh
Sensitivity error over 0
temperature Esenst | -2.5 - 2.5 % | At Oh

Sensitivty error over
temperature and lifetimé

Output dfset Eorr -300 - 300 mA | @ k= 25°Cat Oh
Output dfset over

EsensL -3 - 3 %

temperature and lifetimé Forr L | -500 i 500 | mA
Percentage of FS, range
S1; includesersitivity.
- - 0 1 )
Total error Bror 2:25 2:25 & offset and linearity error
@ T=25°Cat Oh
Percentage of FS, range
Total error over S1; includesensitivity
- - 0, !
temperature Brorr | -2.95 2951 % | Gtiset and linearity error
at Oh
Total error over Percentage of FS, range
Eor. | -345 - 345 % | S1; includesensitivity

temperature and lifetimé offset and linearity error

4) Not tested in productionProvenby design, characterization and qualification.
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Fast Over-Current Detection
(OCD)

The OvetCurrentDetection(OCD)unction allows
fast detedion of overcurrent events. The raw
analog output of the Hall probes is fed directly into
comparators with  programmable  switching
thresholds. A useprogrammable deglitch filter is
implemented to enable the suppression of fast
switching transients. Thevo different opendrain
OCD pins are active low and can be directly
combined into a wiredAND configuration on board
level to have a general owveurrent detection
signal. TLI4971 supports two independent
programmable OCDoutputs, suited for different
application needs

The OCD pins angroviding a very fast respores
thanks to independence from the main signal path
They can baised as a trap functionality to quickly
shut down thecurrent sourceas well ador precise
detection of soft overload conditias.

OCD pins external connection

The OCD pins can be connected to a logic input pin
of the microcontroller and/or the prariver to
quickly react to ovecurrent events. They are
designed as opedrain outputs to easily setup a
wired-AND configuration and allow monitoring of
several current sensors outputs via only one
microcontroller pin.

OCD thresholds

The symmetric threshold level of the OCD outputs
is adjustable and triggers an oveurrent event in
caseof a positive or negative ovaurrent. The
possible thresholdevels are listed iMable6 and
Table 7. The instruction for the settingsis
documentedin the TLI4971 programming guide.

OCD outputs timing behavior

Both output pins feature a deglitch filter to avoid
false triggers by noise spikes on the current rail.
Deglitch filter settings can be programmed
according to application needs. Available options
are listed inTable6 and Table 7. Figure4 shows the
OCD outputpin typical behavior during an over
current ever.

Overcurrent Pulse 1duration exceedsthe over
current response timegt ocpx+ response time jitter
Mtp ocox+ deglitch filter time degien The OCD
output voltage is set low until the current value
drops below the OCD threshold.

OvercurrentPulse 2: duratiomloes not exceethe
over-current response timest ocoand therefore no
OCD event is geneed.

Overcurrent Pulse 3: duration exceedshe
response timed ocpx+ response time jitteAtp ocox
but does not exceethe glitch filter time tiegichand
no OCD event is generated.

rail

2 X ltur

ItHr o

Glitch
counter

threshold -1

Voco
Voo

0.5 x Vop

toc < (to_ocox + Atp_ocox *+ tdegiten)

Figure4 Fastover-current detection output timing

Datasheet
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Fast Over-Current Detection (OCD) Output Parameters

Table5 Common OCD Parameters
General conditions (unless otherwise specified)¥3.3V; §=-4 0 ° C

=InB.5° C, C

Parameter Symbol Min Typ Max Unit | Note / Test Conditions
Threshold level toleranée lrhT -10 - 10 %
Response time jitter A b oco - - 0.25 Us ﬁiginl;a;:oz ELHSR'X’ nput
Deglitch filter basic time tocogl 400 500 600 ns
Detection minimum time toco_low 3 - - ps | Valid for both OCPB
Load capacitance G - - nF
Opendrain current lob_on - - mA | DC currenh
Pulkup resistor Reu 4.7 - 10 k Q | ToVbp

1) Not tested in productiorProvenby design, characterization and qualification

Table6 OCD1 Parameters
Parameter Symbol Min Typ Max Unit | Note / Test Conditions
Threshold level Level Y2 lTHR1.1 - 1.25 - X ksr | Factor with respect to-$
Threshold level Level2? lTHR1.2 - 1.39 - X ksr | Factor with respect to-§
Threshold level Level3? lTHR1.3 - 1.54 - X ksr | Factor with respect to-§
Threshold level Level4? lTHR14 - 1.68 - X ksr | Factor with respect to-$
Threshold level Level3?) ITHRL5 - 1.82 - X ksr | Factor with respect to-$
Threshold level Level@? lTHRr16 - 1.96 - X ksr | Factor with respect to-§
Threshold level Level?? lTHR1.7 - 2.11 - X Iesr | Factor with respect to-§
Threshold level Level8? lTHR18 - 2.25 - X ksr | Factor with respect to-%
Response timé@ tp_ocp1 - 0.7 1 Us | lpn= 2*HR1x
Fall time” tf oco1 - 100 150 ns
Deglitch filter setting OCLlg mu | O - 7 . | toegin = OCTG mtocog

pre-configured setting = 0

1) Symmetric thresholtevel for positive and negativairrents.

2) Preconfigured range

3) Can be programmed by user.

4) Falling edge level of OGpix < 0.5 X Mo

5) Not tested in productionProvenby design, characterization and qualification

Datasheet
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Table7 OCD2 Parameters

Parameter Symbol Min Typ Max Unit | Note / Test Conditions
Threshold level level1Y2?) ITHr.1 - 0.5 - X ksr | Factor with respect to=§
Threshold level level2?) lTHR.2 - 0.61 - X ksr | Factor with respect to-$
Threshold level level3? lThr.3 - 0.71 - X ksr | Factor with respect to=$
Threshold level level4)? ITHR.4 - 0.82 - X ksr | Factor with respect to-$
Threshold level level5D? ltrres - 0.93 - X ksr | Factor with respect to-$
Threshold level level6’? lTHr.6 - 1.04 - X ksr | Factor with respect to-$
Threshold level level? lThR.7 - 1.14 - X ksr | Factor with respect to-$
Threshold level level8? lThr.8 - 1.25 - X ksr | Factor with respect to-$
Response timé& to ocp - 0.7 1.2 s | len= 2 XHmx

Fall time” tt oc - 200 300 ns

Deglitch filter setting OCRymi| O - 15 - ;’fgf‘gg:]f%z:%—’;”éﬁitﬁg’j' 0

1) Symmetric thresholtével for positive and negativeirents.

2) Preconfigured range

3) Can be programmed by user.

4) Falling edge level of OGpix < 0.5 X ¥p.

5) Not tested in productionProvenby design, characterization and qualification

Undervoltage / Overvoltage detection

TLI4971is able to detect undervoltage or overvoltage condition of its owmvgosupply (¥n). When an
undervoltage (Voo<UsLo) or overvoltage(Vop>Ovion condition is detected both OCD pingegulled down in
order to signal such a condition to the user.

The undevoltage detectioron OCD pinis performed only if ¥ > Vbpoco

Both OCD pins are pulled down at start MphenVDD exceds the undervoltage thresholdvionr and the

power on delaytime trorhas been reachedhe sensor indicates theorrectfunctionality andhigh accuracy
by releasing the OCD pins.

Datasheet 12 Revision 1.0
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Isolation Characteristics

TLI1497conforns functional isolatiord.7

Table8 Isolation Characteristics

Parameter Symbol Min Typ | Max | Unit | Note / Test Conditions
Maximum rated working :
voltage (sine wavép? Viowm - - 690 V RMS @4000m altitude
Maximurn rated working | -, : - | 975 | V | Peak, @4000m altitude
voltage (sine wavép? 1owmP ’
Maximum repetitive v i - 11150 v Max DC voltagespike
isolation voltag®® IORM @ 4000m altitude
Apparent chargeoltage v 1500 i i Vv Partial discharge < 5pC
capability(method By PDtest peak@ Om altitude
Isolation test voltag&? Viso 2500 - - V | RMS6Gs
Isolation production test Visop 3000 i i Vv In production,
voltage rms value 1s
Isolation pulse test Peak, rise time = 1.2ps,
voltage® Vouise 2000 i ) V' | fall time = 50ps
Minimum e>_<terra| CPG 4 i i mm
creepage distance
Minimum ex_ternal CLR 4 i i mm
clearance distance
Minimum comparative Material

o CTI - - -
tracking index group Il
Isolation resistance Ro 10 - - G Q | Uo=500V DCImin

1) The given value is considered an example based on pollution degree 2.
2) Afterstress test according to qualification plan.

3) Not subject to prodction test- verified by design andharacterization

4) Qualified by UL accomdg UL 1577 standard
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System integration

VCCIO VCCIO J\/DCLink
= » Load
PWMX—>—>DJ -
HV K
Pre | T
Driver = d
HC PGNBL
Varer VCCIO VCCIO
TRAP VAREF
VAREI
4‘%‘7 4kTK | |4k7K
1KK
T InF
- 25 I
SRR p pY= 1Kk L88nFL22mF
B 220K i L sov IZWI 25v
Al/D[X] 1
D 220K —
- 220K—
ADX- —1
ADX
| 15nF[15nF|15nF _|6.8nF|6.8nF|6.8nF
T25vT25vT25v T25v]25v]2sv
Optional low pass filter for bandwidth limitation $e18kHz
Figure5 Application circuitdr three phase system in singésded configuration
VCCIO VCCIO VDCLink
6 » Load
PWMDG »] - >
HV
Pre-
e Driver =
PGN
VCCIO VCCIO
VAREF
@j TRAP
Vs —l%% AK7K | | 4k7K
T InF
GPI(Xle»- 25V
=+ 1nF
-« 220K, —— 50v
< 220K—
< 220K—,
< 220K—,
< 220K——
< 220K—
| 15nF[ 15nF| 15nF| 15nF| 150F] 15nF | 6.8nF | 6.8nF| 6.8nF|6.8nF|6.8nF [ 6.8nF
T 25vT 25v] 25V 25v ] 25V ] 25V T 25v T25v] 25v25v]25v ] 25V
Optional low pass filter for bandwidth limitation fc48kHz
Figure6 Appliation circuitfor three phase system in differential configuration
Datasheet 14 Revision 1.0
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VCCIO

3.3V
j:zzom: [']mmﬂ 4KTK
D

TLI4971 S
*
’ {1 v
’
?
6.8nF| 6.8nF| InF |1nF 15nF 15nF
25V |25V |25V |25V 25V 25V

Optional low pass filter
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Figure7 Application circuit with external components

For bandwidth limitation an external filter is recommended as shown in the above application circuits.
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Package
The TLI4971 is packaged in a RoHS compliant, halmegeleadless package (Qke).

PG-TISON-8 Package Outline
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the types
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed by
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.
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