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Features

+  Digital controller for DC-DC hybrid-flyback in DSO-14 (150mil) package

«  Novel ZVS hybrid-flyback (asymmetrical half-bridge) topology for ultra-high system efficiency and high-
density design

« Integrated half-bridge (HB) gate drivers supporting both GaN and Si switches

« 600V high voltage start-up cell for fast VCC charging

«  Burst mode operation control for lowest no-load stand-by power

+  Configurable parameters for protection modes and system performance

+  Pb-free lead plating, halogen-free (according to IEC61249-2-21), RoHS compliant

+  Peak current mode control for robust and fast input and load control

«  ZVS operation of high-side and low-side switch (with ZVS pulse insertion in DCM)

«  Configurable multimode operation for improved average and light load efficiency

Potential applications

+  Battery charger

+ Lighting

+  Power supply with high density/wide output voltage range
+  High power density SMPS

Product validation
Qualified for industrial applications according to the relevant tests of JEDEC47/20/22.

Description

The XDPS2201E PWM controller is a highly integrated, multimode DC-DC hybrid-flyback controller supporting
extra wide output voltage range designs.

Ordering information

Product name Marking Ordering code Firmware version | Package

XDPS2201E XDPS2201E SP006063851 4.1.5 PG-DSO-14
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1 Pin configuration and functionality
The pin configuration is shown in the figure below and the functions are described in the following table.
Lsceb [1O 14| CTOHSGD
N.A.O |2 13| [CTOHSVCC
VCCr |3 é 12| EOHSGND
GNDO [+ 3
zeom s R #| CONA
vSO (s m 10| [OCS
9| COFB
HvVO |7 8| COMFIO
PG-DSO-14 (150mil)

Figure 1 XDPS2201E pin configuration
Table 1 Pin definitions and functions
Symbol Pin Type Function
LSGD 1 0 Hybrid-flyback low-side gate driver
This pin drives the low-side transistor of the hybrid-flyback half-bridge via
aresistor.
N.A. 2 Not available
This pin is internally connected but not used and should be connected
to GND.
VCC 3 I Power supply

This pin supplies the IC. During start-up VCC is supplied internally from the
AC via the HV pin, while during normal operation VCC is supplied from the
auxiliary winding to the hybrid-flyback stage.

GND 4 0 Ground
Ground level of the IC for supply voltage, gate drive and sense signals.

ZCD 5 I Hybrid-flyback zero crossing detection

This pin provides zero-crossing detection after low-side gate driver is
turned off, during pause phase in skip cycle and burst mode. Furthermore,
the reflected output voltage at auxiliary winding can be measured

during low-side gate driver turn-on phase.

VS 6 I Bus voltage sense
This pin is connected to a high impedance resistor divider for bus voltage
sensing.

HV 7 I High voltage input

The HV pin is connected to the input AC voltage. An internal HV start-up
cellis used for initial VCC charging.

(table continues...)
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Table1 (continued) Pin definitions and functions
Symbol Pin Type Function
MFIO 8 I Multi-functional input output

This pin has different function depending on configuration. One example
is to detect ambient temperature using an external NTC resistor
connected between MFIO and GND. Furthermore, UART communication
for parameter configuration and failure mode reporting is provided by this

pin.
FB 9 [ Feedback

Feedback signal indicating the required output current, typically
connected to optocoupler for secondary side feedback.

CS 10 I Hybrid-flyback current sense

Input pin for current sensing during the hybrid-flyback high-side gate
driver turn-on phase.

N.A. 11 0 Not available

This pin is internally connected to a signal. It must be left open in
application and shall NOT be connected to any external circuitry.

HSGND 12 [ High-side ground
Ground reference node for hybrid-flyback floating high-side driver
domain.

HSVCC 13 I High-side power supply

Power supply input for hybrid-flyback floating high-side driver domain.

HSGD 14 0 High-side gate driver

This pin drives the high-side transistor of the hybrid-flyback half-bridge
from the floating driver domain.
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2 Representative block diagram
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3 Introduction

The XDPS2201E PWM controller is a highly integrated, multimode DC-DC hybrid-flyback (HFB) controller. The
controller enables reduction of external parts and optimizes performance. It serves applications with fixed
output voltage and offers even more benefits for applications with wide output voltage range.

The system efficiency can further be increased using Infineon CoolMOST™, CoolGaN™ Transistor, CoolGaNT™
Transistor Dual and OptiMOS™ transistors.

Figure 3, Figure 4 and Figure 5 show the potential application schematic using CoolGaN™ Transistor
Single, CoolGaN™™ Transistor Dual and OptiMOS™ transistor.

Figure 6 and Figure 7 show the potential application schematic using CooIMOS™ and OptiMOST™ transistors.
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Figure 3 Typical SMPS application in combination with CoolGaN™™ Transistor Dual
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4 Functional description

4.1 VCC power supply and high voltage start-up cell management

The VCC supply management ensures a reliable and robust IC operation. Depending on the operation mode of
the control IC, the power supply management unit runs in different ways for VCC supply, which are described as
in the sequel.

4.1.1 VCC capacitor charge-up and start-up sequence

At VCC start-up, the capacitor Cycc is charged by the internal HV start-up cell via HV pin (see Figure 8). The
internal HV start-up cell is turned on when V¢ is lower than the IC deactivation voltage threshold Vyccof. Once
the voltage at pin VCC exceeds the threshold Vycco, at time ty, the HV start-up cell is turned off and the IC starts
its operation (see Figure 9).

At time ty, the IC checks the start-up conditions.

Following conditions for proper start-up need to be fulfilled to start the hybrid-flyback operation at time

t, (hybrid-flyback switching is indicated by signal Vypgp):

1. Brown-in (Bl) conditions: Vs > Vinpi (see Chapter 4.3.2.4)

2 No input overvoltage: Vpys < Vpusovp (Se€ Chapter 4.1.1)

3. Feedback signal in regulation range: Vig > Vigpmctrl

4 No overtemperature condition when the MFIO pin is configured for overtemperature protection (OTP):
RMFlO > RMFIOOTPrel- (See Chapter 43213)

If the conditions are met within the time period tyypito, the hybrid-flyback starts switching and the external Vcc
self-supply takes over the IC supply. In case one of those conditions is not met within the time period tyypito, the
IC enters bang-bang mode (see Chapter 4.1.2).

Once the start-up conditions are fulfilled, the hybrid-flyback starts to operate. Figure 9 shows typical start-up.

| | |
: : Rhv
| | 1 HV
| |
HV Start-up Cell Start
art-up |
_ Closed/Open Cell -
\ 4 Driver
I VCC K o UVOFF
§ g I JE - Weccon
H VCC Ll
I Weceoft
A
[] _ Power <
GND o Management
PR S I 1
Figure 8 HV control for start-up
Datasheet 13 Rev. 1.0
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Figure 9 Typical start-up sequence

4.1.2 Bang-bang mode operation during brown-in phase

To support a fast activation as soon as brown-in condition is fulfilled, the VCC voltage is kept at a high level. A
bang-bang mode operation for the start-up check phase ensures a high VCC level.

For example, the IC enters a sleep mode with reduced current consumption lyccgg after a brown-out (BO) event.
Once the AC is available, the HV start-up cell turns on and charges up the VCC voltage to the threshold Vy,ccon.
Once the Vycc reaches Vyccon, the IC gets active for brown-in detection. If AC input voltage is high enough, the IC
detects the brown-in condition.

4.1.3 Bang-bang mode during protection mode operation

In auto-restart operation, the HV start-up cell is regularly turned on after a time period tpormpase @and turned off
when reaching VCC pin voltage threshold Vyccon. During this bang-bang mode operation the VCC is kept at a
high level to support a proper restart operation after the auto-restart time tary is expired (see Figure 10).

In latch mode operation, the HV start-up cell is turned on at VCC pin voltage threshold Vyccsiprvon and turned off
when reaching VCC pin voltage threshold Vyccon (see Figure 11). A reset can only be achieved when the VCC
voltage drops below the threshold Vyccof, for example, by disconnecting the AC line.

Datasheet 14 Rev. 1.0
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Auto-restart mode operation
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Figure 11 Latch mode operation

4.1.4 VCC supply during burst mode operation

During burst mode (BM) operation, the IC enters repeatedly a power saving mode in which the IC current
consumption is reduced to lyccgmpsmo-

If the VCC voltage drops below the threshold Vyccsiprvon during BM operation, the HV start-up cell is activated to
charge up the VCC capacitor. Special care for proper Vcc self-supply is required to avoid high stand-by power
due to start-up cell activation during BM.

4.2 Hybrid-flyback control

The hybrid-flyback converter is based on a resonant asymmetrical half-bridge topology and combines
advantages of forward and flyback converters. Figure 12 shows the hybrid-flyback stage with the associated
control blocks.

With this controller, the hybrid-flyback power stage can achieve zero voltage switching (ZVS) operation on
primary side and zero current switching (ZCS) operation on secondary side under normal operation with proper
system design. To achieve ZVS operation and best efficiency, two control methods are implemented:

«  Continuous resonant mode (CRM) operation
+  Zerovoltage resonant valley switching (ZV-RVS) operation

Datasheet 15 Rev. 1.0
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Figure 12 Hybrid-flyback circuit arrangement with associated control blocks

The output current control uses the CSTHR-comparator for peak current control during high-side switch on-
time tHSon-

4.2.1 PWM control schemes

In the following chapter, the pulse width modulation (PWM) control methods for the different control modes
and the associated mode transition are discussed. Depending on load, output voltage and bus voltage, the
control scheme is adjusted to ensure ZVS operation for both low-side (LS) and high-side (HS) switches.

4.2.1.1 Continuous resonant mode control scheme

In continuous resonant mode (CRM), the switching of HS switch and LS switch are activated in a
continuous alternating manner with short dead-times: tyeaqns applied before the HS switch turn-on and tgeadis
applied before the LS switch turn-on.

It targets a ZVS operation for every half-bridge switching cycle by tuning the negative current level Iyagneg-
In Figure 13, typical waveforms are shown. The dead-time tgeaq1 s between HS and LS switch is fixed as the peak
current is high enough to provide proper ZVS operation for LS switch.

In CRM operation, the dead-time tyeaqns consists of two time intervals:

taeadrs(CRM) = trsazep + tzepams

Equation1

The LS on-time is adjusted cycle-by-cycle based on the parameters trransnoms IMAGnegNomes» tTrRANSRVSOVS:; 2N
Vout Sensed at the ZCD pin, while t,s57cp plays an subordinate role for the LS on-time determination, but is used
to ensure the HS turn-on after ZCD event.

The time period tzcpons (t; - t1) is delaying the HS switch turn-on at time t, to achieve ZVS for the HS switch.
The HS switch is activated when the dead-time tgeaqns(CRM) is over or when the switching period reaches the
value defined by the minimum switching frequency fspcmmin-

After the HS switch is activated, the peak current control determines the HS on-time. The magnetizing current
can be measured after a leading-edge spike blanking period tygep. This time ty g, determines the minimum on-
time of HS switch operation.

Datasheet 16 Rev. 1.0
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Figure 13 Half-bridge timings for CRM operation
4,2.1.2 Zero voltage resonant valley switching mode control scheme

With decreasing load, CRM mode operation normally leads to high circulating current. In addition,

with decreasing V,t, the demagnetization time is becoming much longer than half of the resonant

period determined by L, and C,, which can lead to further resonant half-bridge oscillations. Turning off the LS
switch while current flows in the secondary side may lead to voltage spikes across the secondary rectifier.

To overcome these issues, the zero voltage resonant valley switching (ZV-RVS) mode is applied. It keeps the
peak magnetizing current in the desired range while maintaining soft switching for both HS and LS switches.
Lower load is addressed by lower switching frequency with valley synchronization. Figure 14 shows typical
waveforms when operating in the second valley.

In ZV-RVS mode, each HFB cycle consists of two LS pulses, one HS pulse and a waiting time t,jtgap. The first LS
pulse (ZVS-pulse) is synchronized to the valley, so that the LS switch is turned on at a valley of its drain-source
voltage and zero magnetizing current. This pulse introduces a small negative current which ensures ZVS for the
follow HS switch turn-on.

The required width of the ZVS-pulse tyys is determined by the target negative magnetization level lyagneg, the
transformer magnetizing inductance L, and the output voltage V, ;. The minimum ZVS-pulse length occurs

at lowest input and highest output voltage. In addition, a lower limit tzysmin applies.

The waiting time t,,itgap is inserted in ZV-RVS mode operation. During this waiting time, a free-wheeling
oscillation takes place which is sensed by pin ZCD with a comparator.

The output voltage control is achieved by selecting the appropriate valley, therefore the proper tyaitgap, and
adjusting the HS on-time, therefore the magnetizing peak current, within the desired range.
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Figure 14 Hybrid-flyback operating in ZV-RVS operation

4.2.1.3 Valley skipping control

During operating in ZV-RVS mode, valley detection is taking place to determine the time for turning on the ZVS
pulse. The waiting time t,,itgap is controlled based on the target number of detected valleys. If the target valley
cannot be detected, the switching frequency will be controlled instead.

4.2.1.4 Mode transition between CRM and ZV-RVS

The mode transition control is based on the target peak current lyagpos and the voltage measured at the

ZCD pin. First, a transition from CRM to ZV-RVS mode, and vice versa, is only possible in case the output voltage,
sensed via ZCD, has a certain value. The transition from ZV-RVS to CRM is only possible with a detected output
voltage greater than Vo irysacrum (to have some hysteresis, the transition from CRM back to ZV-RVS only happens
for an output voltage smaller than Vg ,icrmarvs)- Second, the feedback signal Vg is determining the internal
current set-point Isgr and compared with the internal thresholds for changeover.

4,2.2 Output control

The HFB controller targets an output current proportional to the feedback voltage level.
In CRM mode, the following equation is valid for the output current, assuming an ideal system:

Pour _ 1

Tow = Vour ) N- (IMAGpos + IMAGneg)

Equation 2
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Compared to CRM operation, the ZV-RVS mode is adding waiting time gaps tyajtgap, Where no energy transfer is
happening. The average output current |, decreases with increasing tyajtgap according to

P taBperiod — twaitgap 1
Ty = 24 = = N-(I +1
out Vout tHBperio d P} ( MAGpos MAGneg)
Equation 3

The output current is mainly regulated by modulating the positive magnetization current level lyagpos- In CRM
operation, the output current I, is controlled by means of a linear relationship between the feedback voltage
at FB pin and the associated internal current set-point Isgt, which is described in Chapter 4.2.2.1. The negative
current Iyagneg is modulated so that ZVS of the HS is achieved.

The output voltage is measured via pin ZCD at the auxiliary winding and filtered inside the controller IC, and the
result is used for protection features, for compensation to ensure ZVS operation over wide output voltage
range.

4,2.2.1 Output current control law

The positive magnetization level Iyagpos is controlled by comparing the voltage in the shunt resistor Rgpnt With
aninternal value:

VCSpeak = IMAGpos * Rsnunt

Equation 4

Peak current regulation is prone to error due to noise. CS pin related PCB design should consider this
sensitivity. An external RC-filter at CS pin is recommended. In addition, a digital filter using a filter time
tesTHRfil €an be set to blank the CSTHR comparator event.

Figure 15 shows the control path from feedback signal input at FB pin to peak current setting at CS pin. The
requested output current equals to the internal Isgt for the corresponding feedback signal. The required peak
current setting is then calculated based on Vs measurement and mode operation.

|
vs

Vbus

IMAGpoS (CRM) = Isgr — lMAGneg

\
A

FB [ Isgr = f(Vgp) Vestar = Imacpos X Rshune

tHBperiad

IMAGpas(ZV —RVS) = lsgr — IMAGneg

typperiod ~ twaitgap

“ CS
1
»  Mode control Mode HSGD | [ ceo
ZCD »  (CRM/ZV-RVS) turn-off I
L]
Figure 15 Control path from feedback input to peak current setting

The feedback pin has a pull-up resistor Regp, to the internal reference voltage (Vego). The feedback voltage Vig
has a linear correlation with the output current I,,; between burst mode entry current level

louteMen @nd the maximum output current |y tocpmax- Figure 16 shows the relationship between output current
and feedback voltage.
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Figure 16 Control law for feedback voltage at FB pin

The output current I, is represented by the equivalent internal current set-point Isgt, which is then mapped
to the positive magnetization level Iyagpos. The peak current Iyagpos is controlled by a comparator with variable
threshold at pin CS. The relation between Iset and lyagpos is different for CRM and ZV-RVS mode.

4.2.2.2 Keeping ZVS operation for wide Vbus voltage range

The ZVS operation in CRM is explained in Chapter 4.2.1.1. In ZV-RVS, the ZVS pulse length is set targeting a
negative current lyagneg as described in Chapter 4.2.1.2. Here, lyagnegnom is the minimum negative current. For
other bus voltage levels, the negative magnetizing current is adjusted automatically for zero voltage switching.

4,2.2.3 Keeping ZVS operation for wide output voltage range

When output voltage V,, is decreasing, the demagnetization takes longer. In CRM, ZVS operation is ensured by
adjusting the on-time of the LS switch t; 5o, to match with the changed V. In ZV-RVS, the ZVS pulse width
tzys is calculated from lyagneg and Vo While the LS on-time trgans decreases with increasing Vo« (see Figure 17).

tTRANS \

4

tTRANSRVSOV 1

{TRANSnOM 1 |
|
I | -
ov Voutnom " Vout
Figure 17 t1rans modulation vs. Vg,
4.2.2.4 ZVS operation and body-diode cross-conduction prevention during

CRM operation

A too short LS on-time can cause hard switching or even body-diode cross-conduction if the magnetizing
current is still positive at HS turn-on; on the other hand, a too long LS on-time increases the reactive current
and conduction losses and can even saturate the transformer. To exclude hard switching and body-diode cross-
conduction, the controller activates the HS switch only after the voltage at pin ZCD indicates a changing of the
half-bridge switching node voltage Vg (ZCD event). The controller adjusts the LS on-time to ensure ZVS
condition.
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4.2.2.5 Propagation delay compensation

During peak current control, a propagation delay is impacting the peak current resulting in higher values.

The overshoot depends on both the input voltage V},,s and the reflected output voltage at resonant capacitor
V¢,. This dependency on Vs and V¢, impacts the current set-point threshold accuracy in the application and is
compensated to avoid errors on the feedback signal Vgg and the internal current set-point Iget.

4.2.3 Vout start-up control

A hybrid-flyback start-up takes place after the start-up conditions are met, see Chapter 4.1.1. In a first step,
several LS pulses are applied to precharge the bootstrap capacitor at HSVCC pin. After that, ZV-RVS switching
cycles follow and the output voltage smoothly ramps up. Here, the first switching cycles run with a low and
fixed frequency until the voltage at pin ZCD is high enough for valley detection. The start-up phase is finished
once the feedback loop takes over the peak current control.

During the first HS pulse, the CS pin voltage is checked for shunt resistor short circuit. A maximum time applies
to the ZVS pulse width to prevent too long ZVS pulse due to very low voltage measured at the ZCD pin. A
transition from ZV-RVS to CRM takes place during the start-up phase when the voltage sampled at pin ZCD
exceeds the related thresholds.

During the first switching cycles of the hybrid-flyback start-up, the dead-time for turning on the HS switch after
the ZVS pulse is fixed at the value tyeagnsrys, While the dead-time tyeaqLs is same as in CRM operation.

4.2.4 Frequency jitter

To reduce the EMI noise amplitude, a switching frequency jitter is implemented for the HFB stage. The jitter
function is activated in both CRM and ZV-RVS operation if the parameter lyagnegjitters, has a non-zero value and
the output current is below its OCP levels. The time step of the frequency jitter is defined by the

parameter t jitterstep-

42,5 Half-bridge gate driver

The half-bridge gate driver consists of a low-side gate driver for LS switch supplied by VCC and GND pin, and a
floating high-side gate driver supplied by HSVCC and HSGND. The floating HS domain is galvanically isolated
and steered via a coreless transformer. The LS and HS gate drivers are enabled/disabled based on the
corresponding undervoltage lockout thresholds (Vyccon, Vwecoff) @nd (Visvecons VHsvecof) (See Chapter

4.3.2.1 and Chapter 4.3.2.2). Both drivers are clamped to their maximum gate driver output voltage, Vi sgphigh
and Vysgphigh- If disabled, the gate driver outputs are actively kept pulled down. When HSVCC exceeds the
threshold Vysvccon, the high-side gate driver is enabled after a time period of tysgpendel-
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Figure 18 Half-bridge gate driver with MOSFET switches

To drive discrete CoolGaNTM devices in the half-bridge, a dedicated external RC-network is recommended,
see Figure 4.

4.2.6 Burst mode control

The IC contains a burst mode control block to enter a highly efficient operation mode at light load. By
introducing long non-switching phases where the IC is in a sleep mode, the average switching and bias losses
are reduced during burst mode operation. The hybrid-flyback operates in burst mode at low load. The burst
mode operation is controlled in relation to the output current reflected by the feedback voltage Vgg. Figure
19 shows the main functions for the burst mode control.
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Figure 19 Burst mode control block
4.2.6.1 Burst entry

Once Vg is dropping below Veggmen, the generation of next switching pulse is stopped and burst mode is
enabled. The HV start-up cell is turned on to charge up Cycc until Vyccon is reached, then IC enters sleep phase
and its current consumption reduces to lyccgmpsmo-

4.2.6.2 Burst mode operation

The burst frame ON (burst) and OFF (sleep) is controlled by comparing the voltage at FB pin with the

thresholds Viggmen @and Viggmctrl- Once the FB voltage sinks and crosses the threshold Vegguen, the IC enters the
sleep phase. During the sleep phase, FB voltage arises. When it goes above the threshold Veggpmctr, the IC wakes
up and bursts till the FB voltage reaches Vigguen and the IC enters sleep phase again. The burst frame duty cycle
and frequency is fully controlled by means of Vg

4.2.6.3 Burst mode bootstrap precharge

Operation in burst mode at very light load results in long sleep phases without switching activities. During this
sleep time period, Vysycc voltage may drop below the off-threshold Vysyccosf and the floating HS gate driver is
then deactivated. To ensure that a proper HSVCC supply is in place for turning on the HS switch after a long IC
sleep phase, but only when the captured burst mode sleep time exceeds the threshold tgysipthrpp, @ train of
Newmprepulse Precharge pulses is introduced before the first ZV-RVS switching cycle. Figure 20 shows a precharge
pulse train pattern for the case Ngyprepulse = 3-

Note: If a HS pulse is missing due to improper HSVCC supply, the subsequent LS pulse may lead to hard
switching. Therefore, the controller tries to detect this case and may stop the switching operation.
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Figure 20 Precharge pulse train pattern
4.3 Protections

The IC supports several protection functions resulting in different protection reactions.

For most protection events, the IC enters a protection mode (see Chapter 4.3.1). The protection is configurable,
including the triggering value and/or its reaction mode. The error code is sent out by toggling the MFIO pin once

a protection is triggered.

Table 2 Protection features and reaction

Protection feature Symbol Error code Protection reaction

VCC undervoltage lockout UVOFF HW reset and restart

HSVCC undervoltage lockout HSUVOFF Disable HS gate driver

VCC overvoltage protection VCCOVP 25 Configurable: Auto-restart or
latch

Brown-in protection BIP 18 Bang-bang mode, waiting for
brown-in in start-up check
phase

Brown-out protection BOP 2 Fast-restart mode

Output start-up timeout VoutSTTOP 4 Configurable: Auto-restart or

protection latch

Bus overvoltage protection ACOVP 12 Auto-restart

Bus undervoltage protection BusUVP 29 at start-up; Fast-restart mode

11 during operation

Output overcurrent protection | OCPlevl 9 Configurable: Auto-restart or

level 1 latch

Output maximum current OCPmax 8 Configurable: Auto-restart or

protection latch

(table continues...)

Datasheet 24 Rev. 1.0

2025-02-18



o~ _.
XDPS2201E Hybrid-flyback controller In f| neon

Datasheet

4 Functional description

Table 2 (continued) Protection features and reaction

Protection feature Symbol Error code Protection reaction

HFB primary side overcurrent CSPROT 13 Configurable: Auto-restart or

protection latch

Vout overvoltage protection VoutOVP 6 Configurable: Auto-restart or
latch

Vout undervoltage protection VoutUVP 7 Configurable: Auto-restart or
latch

Vout short circuit protection VoutSCP 27 Latch

CS pin short protection CSSCP 3 Configurable: Auto-restart or
latch

FB pin start-up protection FBSTUP 14 Stop operation and enter bang-
bang mode for start-up check
phase

HFB open-loop protection HFBOLP 26 Latch

External overtemperature extOTP 16 during operation | Configurable: Auto-restart or

protection 17 at start-up latch

Watchdog timer WDOG 19 Auto-restart

Memory parity check MEMPAR 23 Auto-restart

4.3.1 Protection modes

Once the protection mode is entered, the IC stops the gate driver switching at the LSGD and HSGD pins and
enters stand-by mode. During stand-by mode, the HV start-up cell is operating in the bang-bang mode (see
Chapter 4.1.3) to keep the VCC voltage at a high level to have enough energy stored in the VCC capacitor for the
system start-up. Three protection modes are supported as described in the sequel.

4.3.1.1 Deactivate IC after undervoltage lockout

In case VCC drops below Vyccoff the undervoltage lockout protection is triggered, the IC is completely
deactivated and is only restarted with the regular start-up mechanism (see Chapter 4.1.1).

4.3.1.2 Auto-restart mode

When auto-restart mode is activated, the controller stops switching at the gate driver pins. After the auto-
restart time tagy, the control IC resumes its operation. During the auto-restart time tagy the controller wakes up
very tarmbase 0 re-charge VCC to Vyccon (see Chapter 4.1.3).

4.3.1.3 Latch mode

In latched operation the system stays in stand-by mode without any restart attempt. The latched operation can
only be reset by VCC dropping below the UVOFF HW reset threshold Vyccofr- In latch mode operation, the HV
start-up cell is turned on at VCC pin voltage threshold Vyccsiprvon @2nd turned off when reaching VCC pin voltage
threshold Vyccon, (see Chapter 4.1.3).

4.3.1.4 Fast-restart mode

In fast-restart mode operation, the start-up cell is blocked, all gates pulled down. The core is running further
and consumes the energy stored in the VCC capacitor. After the Vycc drops below Vyccof, the controller is forced
with a new cold restart.
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4.3.2 Protection features

4.3.2.1 VCC undervoltage lockout

The VCC undervoltage lockout (UVOFF) ensures a defined activation and deactivation of the IC operation
depending on the supply voltage at pin VCC. The UVOFF contains a hysteresis with the bottom voltage
threshold Vyccoff for deactivating the IC and the upper voltage threshold Vyccon for activating the IC. Once the
VCC voltage level drops below the bottom threshold Vyccos, IC is fully reset and deactivated. In reset state, the
HV start-up cell is turned on until the VCC voltage exceeds Vyccon, and then a fresh IC start-up begins (see
Chapter 4.1.1).

4.3.2.2 HSVCC undervoltage lockout

The implemented HSVCC undervoltage lockout (UVOFF) ensures a defined activation and deactivation of the
floating high-side driver. The HSUVOFF contains a hysteresis with the upper voltage threshold Vysyccon for
activating the high-side gate driver. AHSVCC voltage level dropping below the bottom threshold Vygyccon turns
off and deactivates immediately the high-side driver. During deactivation phase the high-side driver current
consumption is reduced.

4.3.2.3 VCC overvoltage protection

There is an overvoltage detection at pin VCC. The detection function consists of a threshold Vyccoyp and a
blanking time of tyccoyp. Once the Vyc is above the voltage threshold for longer the blanking time, the VCC
overvoltage protection is triggered and the control IC enters the configured protection mode.

4.3.2.4 Brown-in protection

One condition must be fulfilled for successful brown-in:
+  Busvoltage above the threshold with Vys > Vpyspi, @s sensed via pin VS
For system to start up after a detected brown-in, the other conditions are checked, as well (Chapter 4.1.1).

4.3.2.5 Start-up time-out protections

A start-up time-out function is implemented for the hybrid-flyback output. In case of overload during start-up,
the output voltage V,,t may not reach the regulation target voltage, preventing the system from entering
regulation. A time-out is detected if the current set-point determined by Vgg is not dropping below the current
set-point determined by Vg, within the time period tgartto-

4.3.2.6 Bus overvoltage protection
Once the measured bus voltage is above the threshold Vp,soyp and for longer than ty,,sovp, the HFB operation is
stopped and the controller enters the set protection mode.

4.3.2.7 Bus undervoltage protection

Undervoltage detection of the bus voltage is done indirectly by observation of the HFB switching time.
Once the protection is triggered, the system enters fast-restart mode.

4.3.2.8 Hybrid-flyback overcurrent protection

The hybrid-flyback overcurrent protection contains several detection functions, which protect the application
against operating under output overcurrent conditions or exceeding a primary side peak current (see Figure
21).
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Figure 21 Overcurrent protection overview
4.3.2.8.1 Output overcurrent protection

The output overcurrent protection has two levels:
«  Output overcurrent protection level 1, with thresholds lgytocplev: @nd blanking time tocpievibl
+  Output maximum current protection, with thresholds lgytocpmax @and blanking time tocpmaxbi

Based on the defined output overcurrent protection levels Isetocpievi/max. internal thresholds Iserocpievi/max are
derived from the output current control law. Once the current set-point Isg7 crosses the threshold levels, a timer
is started. The configured protection mode (auto-restart or latch) is entered when the timer reaches the
thresholds tocpievibl/maxbl- The timer is reset when Isgr drops below the thresholds.

Once a higher output current corresponding to a current set-point Isgt > Isetocpmay IS requested
via Vgg control, the HFB current is kept limited. During this phase, the output voltage drops because the output
current is higher than that provided by the converter.

4.3.2.8.2 Primary side overcurrent protection CSPROT

Vespror 1S a fixed threshold and above Vestirmax- The CSPROT function is not blanked during the leading-edge
blanking time tysep. ONnce the voltage at CS pin exceeds Vcsprot, the configured protection mode (auto-restart
or latch) is entered.

To avoid false CSPROT events, blanking times tcsprotiitstart aNd tesproTeit 2PPLY-

4.3.2.9 Output over- and undervoltage protection

The IC provides two output voltage Vout protection mechanisms for output undervoltage and output
overvoltage to ensure a reliable operation within a defined Vout operating range. The measurement is done at
pin ZCD via the reflected voltage at the auxiliary winding of the transformer during the demagnetization phase
when the LS switch is turned on (see Figure 22). Furthermore, the zero-crossing detection during start-up phase
is monitored to detect short circuit at the output.
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Figure 22 Output voltage protections
4.3.2.9.1 Vout overvoltage protection

The IC provides output overvoltage detection. This is achieved at primary side via the voltage measured at the
ZCD pin, which comes from the transformer auxiliary winding, and during the LS on-time in every switching
cycle. Output overvoltage is detected when the reflected output voltage exceeds the

threshold Vzcpoyp (corresponding to the threshold Vg ,iovp) for longer than the blanking time toutovppi- ONce an
overvoltage event is detected, the protection mode is triggered.

4.3.2.9.2 Vout undervoltage protection

Output undervoltage detection is detected via the voltage measured at the ZCD pin. After the start-up is
finished, Vout undervoltage is triggered when the voltage measured at pin ZCD is dropping below the threshold
Vzcpouve, Which corresponds to the threshold Viyyp. Once the protection is triggered, the respective protection
mode is entered.

After wake-up from sleep in burst mode operation, the voltage measured at pin ZCD might be distorted due to
various reasons. To avoid mis-triggering the output undervoltage protection, the output undervoltage
detection is blanked by the a time defined by CFGyoytuvpaM-

4.3.2.9.3 Vout short circuit protection

For a short circuit protection at the output, two different mechanisms are implemented. One is only active
during start-up, the another one after start-up.

During start-up, the Vout short circuit protection is achieved by limiting the number of half-bridge switching
cycles. A maximum of Nygeyclemax COnsecutive half-bridge switching cycles are allowed without zero-crossing
detected. If Nygcyclemax is €xceeded while no zero-crossing is detected, the start-up phase is stopped and the
configured protection mode is entered.

During operation after start-up, another Vout short circuit protection mechanism is active. If the difference
between the actual voltage V;cp and its internally averaged value Vzcpayg is bigger than the internal threshold
AVzcpshorts Which is corresponding to the parameter AV, scp, the output short circuit protection is triggered
and the protection mode is entered.

4.3.2.10 CS pin short circuit protection

A short circuit detection at CS pin is activated for the very first HS switch pulse to protect the application
operating with a shortened Rgpynt-
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4.3.2.11 FB pin start-up protection

At the start-up condition check phase, the voltage at pin FB is evaluated. The system starts up only when Vgg >
Vegmctrl 1S also fulfilled. Otherwise, the protection is triggered and enters the mode defined
by parameter EVstartriow-

4.3.2.12 Hybrid-flyback open-loop protection

The open control loop protection is using a similar method as the output short protection (see Chapter
4.3.2.9.3). Only in case of a saturated feedback voltage at FB, the reflected output voltage measured via ZCD pin
is evaluated: If the difference between the actual voltage Vzcp and its internally averaged value Vcpayg is bigger
than the internal threshold AVzcp,p, Which is related to the configurable output voltage threshold AV, an
open-loop protection is triggered and the configured protection mode is entered.

4.3.2.13 External overtemperature protection

The external overtemperature protection (ExtOTP) is based on measuring an external NTC thermistor at pin
MFIO, see Figure 23. Once the external resistance is falling below the threshold Ryrioorptrig, Overtemperature
protection mode is entered. The controller tries with auto-restart first, but only for Ngrpeymax times of the OTP
event, then latch mode is entered. In case of an auto-restart, a restart cycle takes place only when the value of
the external resistance exceeds the threshold Ryri0otprel-

: VREF
| o
|
|
|
RuFiopu
: H e Protection
' mode
MFIO 3
Release
T VMriooTtPret O—— = -
NTC :
| VMFIo0TPtrig O——+
' Trigger
| )
[
Figure 23 External overtemperature protection using NTC-thermistor at MFIO pin

Optionally, in case of an overtemperature event is detected via the external thermal resistor (lower than
RumriooTptrig), the primary side peak current set-point is reduced, resulting in power foldback, to avoid
overheating of the power supply unit. Once the power unit is cooled down and the measured temperature
comes back to the release set-point Ryriooterel, the primary side peak current is purely controlled by the
feedback voltage again.

Besides the overtemperature protection with external NTC (OTP_NTC), three other functionalities are
integrated by using the MFIO pin: ACT_EN (pin high at IC non-burst operation), OTP_NTC_Pder (external
overtemperature protection with power derating once overtemperature triggered) and VoutTog (MFIO pin
toggles depending on the output voltage level compared to VoyimriogoL @nd Voutmriogon)- The final functionality
depends on the configuration of MFIOs,,.t. Once configured, only that one of the four options is effective.

4.3.2.14 Memory parity check

For memory integrity a parity check is continuously provided during operation. Once a parity error is detected
the controller is reset and the configured protection mode (auto-restart mode or latch) is entered.

4.3.3 Error read-out at MFIO pin

Once a protection is triggered, the respective error code (see Table 2) is sent out at pin MFIO.
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5 Electrical characteristics

All signals are measured with respect to ground GND pin. The voltage levels are valid if other ratings are not

violated.

Figure 24 illustrates the definition for the voltage and current parameters used in this datasheet.
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Figure 24

5.1

Voltage and current definitions

Absolute maximum ratings

Stresses above the values listed below may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for given periods may affect device reliability. Maximum ratings are absolute
ratings; exceeding anyone of these values may cause irreversible damage to the device.

Table 3 Absolute maximum rating

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

Voltage at pin HV Vi -03 |- 600 |V |¥

Maximum current into pin HV Y - - 10 mA |2

Voltage at pin MFIO VuEio -05 |- 36 |v Y

Voltage at pin VS Vys -0.5 |- 36 (v |V

Voltage at pin FB Veg -05 |- 3.6 v oY

Voltage at pin ZCD Ve -05 |- 3.6 v oY

Maximum negative transient voltage at | -Vzcpn_ TR - - 1.5 v pulse <500 ns

pin ZCD

Maximum permanent negative =lzcpein_pc - - 2.5 mA |RMS

clamping current for pin ZCD

Maximum transient negative clamping | -lzcpcin TR - - 10 mA | pulse <500 ns

current for pin ZCD

Voltage at pin CS Vs -0.5 |- 3.6 1)

Maximum negative transient voltage at | -Vcsy 1R - - 3 pulse <500 ns

pin CS

(table continues...)

1 Permanently applied as DC value.
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Table 3 (continued) Absolute maximum rating
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.

Maximum permanent negative ~lescn. pe - - 2.5 mA |RMS

clamping current for pin CS

Maximum transient negative clamping | -lcscin TR - - 10 mA | pulse <500 ns

current for pin CS

Maximum permanent positive clamping | lcscip_pc - - 25 mA |RMS

current for pin CS

Maximum transient positive clamping | lcscip TR - - 10 mA | pulse <500 ns

current for pin CS

Voltage at pin LSGD Visep -0.5 |- Vyeet |V Limited by internal

0.3 clamping

Voltage at pin HSVCC, HSGD and HSGND | Vs, -650 |- 650 v Isolation voltage,
referred to GND

Voltage at pin HSVCC Vhsvee -0.5 |- 24 referred to HSGND

Voltage at pin HSGD Visep -0.5 |- Visvee |V referred to HSGND

+0.3

Slew-rate for floating high-side domain | dVyg/dt -50 - 50 V/ns

Junction operation temperature T, -40 - 125 °C

Storage temperature Ts -55 - 150 °C

Maximum power dissipation ProT - - 0.63 |W To=50°C,
T,=125°C

Soldering temperature Tsold - - 260 °C |2 Wave soldering

ESD HBM capability Vigm - - 2000 |V |¥Human body
model

ESD CDM capability Veom - - 500 |V | Charged device
model

Latch-up capability lLu - - 150 mA | Pin voltages acc.
to abs. max. rating

2 According to JESD22-A111

3 According to ANSI/ESDA/JEDEC JS-001

4 According to JESD22-C101

5 According to JESDT78, 85 °C (Class Il) temperature
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5.2 Package characteristics

Table 4 Package characteristics

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

Thermal resistance from junction to Rihia - - 119 K/W | JEDEC 1s0p

ambient

Thermal characterization parameter Wit - - 2 K/W | PG-DSO-14, JEDEC

from junction to top 1s0p

Creepage distance between HV and Derp 2.1 - - mm

HSxxx to GND-related pins

5.3

Operating conditions

The table below shows the operating range, in which the electrical characteristics shown in the next chapter are

valid.

Table 5 Operating range

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Junction operation temperature T, -25 - 125 °C

Voltage at pin HV Vhv -0.3 |- 600

External voltage at pin VCC Vyee 11 - 24 v Max. value needs to
consider internal
power losses

Voltage at pin MFIO Vvrio -0.3 |- 3.3 v

Voltage at pin FB Veg -0.3 |- 3.3 v

Voltage at pin ZCD Vzep -0.3 |- 3.3 v

Voltage at pin CS Vs -0.3 |- 3.3 v

Total maximum current out of pins FB | -lgg-lwrio - - 0.63 |mA |Duringsleep phase

and MFIO in burst mode

Voltage at pin LSGD Visep -0.3 |- Weet |V Internally clamped

0.3 at Viscphigh

Maximum low state output reverse -l sGDLREV - - 100 mA |9 Applies if

current at pin LSGD Visgp <0V and
driver at low state

Voltage at pin HSGD Visep -0.3 |- Visvee |V Internally clamped

+0.3 at Vysaphigh
Maximum low state output reverse ~lHsGDLREY - - 100 mA | Applies if

current at pin HSGD

VHSGD <QV and
driver at low state

(table continues...)

6 Assured by design.
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Table 5 (continued) Operating range

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

Voltage at pin HSVCC Vhsvee 10 - 24 Referred to HSGND

Voltage at pin HSGND VisenD -0.3 |- 600

UART Baudrate at pin MFIO tap 10k - 115k |Bd

Voltage at pin VS Vs -0.3 |- 3.3 v

5.4 Characteristics

The electrical characteristics involve the spread of values given within the specified supply voltage and junction
temperature. Typical values represent the median values related to T, = 25 °C. All voltages refer to GND, and the

assumed supply voltage is VCC = 14.0 V if not otherwise specified.

5.4.1 High voltage (HV pin)

Table 6 Electrical characteristics of HV pin

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

HV VCC charge current capability IHvchargevee 2.4 5.0 7.5 mA | IVyee=1V, Vi =
30 V; Peak current
limited in
application by
external resistors

Maximum leakage current at HV pin lhvik - - 10 MA | Vhy =600V,

HV start-up cell
disabled

5.4.2 Power supply (VCC pin)

Table 7 Electrical characteristics of power supply (VCC pin)

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Turn-on threshold Vyccon 19.0 |- 22.0 Rising slope

Turn-off threshold Vvccoff 798 |- 8.82 Falling slope, IC not
in auto-restart or
latch mode

Turn-off threshold Vyecoff 290 |- 570 |V Falling slope, IC in
auto-restart or
latch mode

(table continues...)

7

Datasheet 33

Max. peak charge current is limited in the application by external resistors connected to HV pin.

Rev. 1.0
2025-02-18



o~ _.
XDPS2201E Hybrid-flyback controller In f| neon

Datasheet

5 Electrical characteristics

Table 7 (continued) Electrical characteristics of power supply (VCC pin)

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Threshold to activate HV cell for VCC- VycestpHvon 9.97 |[10.5 11.03 |V Falling slope
supply during burst mode

UVOFF current lvecuvorr - 20 40 HA | Vyee < Vvecoff(min) —
0.3V
Supply current lvccopnm - 11 145 |mA |Without gate driver

gate charge losses
and during brown-

in phase

Quiescent current during burst mode lvceBMpsmo - 0.7 34 mA | Burst mode

power-saving phase entered; pin MFIO
and FB open

Quiescent current during bang-bang lyvcerr - 0.32 0.58 |mA |Protection mode

mode entered; pin MFIO
and FB open

Overvoltage protection threshold Vyccovp 22.0 |23.0 240 |V

Overvoltage protection blanking time | tyccovp - 1.0 - ms

5.4.3 Floating HS domain (HSGND, HSVCC and HSGD pin)

Table 8 Electrical characteristics of HS domain pins

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

HSVCC turn-on threshold VHsvccon 8.7 9.2 9.7 Y Rising slope

HSVCC turn-off threshold VHsvccoff 6.2 6.7 7.2 v Falling slope

HSVCC idle current IHsvccidle - 0.3 0.8 mA | Without gate driver
gate charge losses,
VHSVCC =14V

HSGD enabling delay time after HSVCC | tysgpendel - 2.3 4.1 S | Vhsvec =11V

voltage is exceeding turn-on threshold

HSGD voltage at high state VHsGDhigh 10 11 12 v lhsep =-20 mA

HSGD voltage at active shutdown VHsGpasp - 25 200 mV | lysgp =20 mA,
Visvec =5V

HSGD peak source current ~IHsGDpksrc 130 - - mA

HSGD peak sink current |HSGDpksnk 450 - - mA

HSGD driver output low impedance RuscpLs - - 5 Q lhsep = 100 mA
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5.4.4 Bus voltage sensing (VS pin)

Table 9 Electrical characteristics of VS pin

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

Leakage current lysik -0.2 |- 0.2 MA  [0V<Vyg<2.9V

Dynamic voltage range Vys 0.13 |- 275 |V

Second level overvoltage protection Vysovp2 2.7 2.8 2.9

(OVP2) threshold

5.4.5 Hybrid-flyback zero-crossing detection (ZCD pin)

Table 10 Electrical characteristics of ZCD pin

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Leakage current lzcpik -10 - 10 MA  |Vzep=0V/3.0V

Maximum pin voltage threshold for Vout | Vzcpovpmax - 2.75 - v

overvoltage protection

Zero-crossing detection threshold V2CDTHR 15 40 70 mV | Falling slope

Input voltage negative clamping -VzcpelN 140 180 220 mV

5.4.6 Multifunctional input and output (MFIO pin)

Table 11 Electrical characteristics of MFIO pin

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Pull-up resistor RuFiopu 8.8 11 132 |kQ |¥ MFIOnet =
ExtOTP

Open circuit output voltage VMEIOoC - VRer - V|9 MFIOfynet =
ExtOTP

Input high current with active weak -IMFIOhpd 90 - 300 MA | Measured at min.

pull-down VMEIOIH

Leakage current IMFIOK -5 - 1 MA  |Vypo=0V/3.0V

Input capacitance CMmFIOIN - - 10 pF

Input threshold for logic “0” VuFioIL - - 1 v |9

Input threshold for logic “1” VyuFiom 2 - - v |9

Output voltage for logic “0” VuMEIoOL - - 0.8 V¥ lyrooL =2 MA

Output voltage for logic “1” VMEIOOH 2.2 - - V19 lyroon=-2 mA

(table continues...)

8 During active phase
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Table 11 (continued) Electrical characteristics of MFIO pin
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Maximum output sink current IMFI0OL - - 2 mA |9
Maximum output source current -IMFI00OH - - 2 mA |9
Output rise time (0> 1) tMFIOrise - - 25 ns |20 pF load
Output fall time (1 > 0) tMEIOfall - - 25 ns |20 pF load
5.4.7 Hybrid-flyback current sensing (CS pin)
Table 12 Electrical characteristics of CS pin
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Leakage current lesik -10 |- 10 PA |0V<VCS<28V
Maximum operating current range VSTHRmax 394 426 458 mV
CSTHR propagation delay tesTHRpd 121 213 305 ns |inputsignalslope,
dVvCS/dt =150 mv/
us
CSPROT threshold VCSPROT 550 600 650 mV
5.4.8 Hybrid-flyback output feedback (FB pin)
Table 13 Electrical characteristics of FB pin
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Open circuit output voltage VEBoc 3.04 |32 3.36
Threshold maximum usable range VEBOPMax - - 2.428
Burst mode wake-up threshold VEsBMctrl 510 580 610 mV | During sleep phase
in burst mode
5.4.9 LS gate driver (LSGD pin)
Table 14 Electrical characteristics of LSGD pin
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Nominal output high voltage Vi sGDhigh 9.9 10.5 111 |V lLsgp=-20 mA

(table continues...)

8 During active phase
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Table 14 (continued) Electrical characteristics of LSGD pin
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.

Voltage at active shutdown Vi sGDasp - - 1.6 v lLsgp =5 MA,
Vyec =5V

Peak sink current [LSGDpksnk 800 - - mA | Visgp=4.0V

Peak source current -l sGDpksrc - 360 - mA

Driver output low impedance RiscpLs - - 4.4 Q l.sgp = 100 MA

5.4.10 Central control functions

Table 15 Electrical characteristics of central control functions

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

VDDP power supply Vyppp 3.04 (3.2 336 |V

VREF reference voltage VVREF 2.391 |2.428 [2.465 |V

Main clock oscillation period time base | tycik 15 15.8 16.6 |ns

Stand-by clock oscillation period time | tstcLk 9 10 112 |us

base

Slow task period time base tsLWTASK 111 120 129 us

Very slow task period time base tysLwTASK 468 |5 532 |ms

Sampling time period tsample - tsiwTask | - ps

Restart step time base for auto-restart | tArmbase 270 300 336 ms |Base for

mode configurable auto-
restart time
tarm When auto-
restart mode
entered

Limited maximum change in on-time AtHsonmaxCRM 75 80 85 ns | CRM operation,

control for HS switch during CRM thson NOt limited by

operation Vesser, only applies
for small Vs

Blanking time for brown-out protection |ty - 70 - ms
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6 Package dimensions

You can find all of our packages, sorts of packing and others in our Infineon internet page “Products: http://
www.infineon.com/products”.
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1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Does not include dambar protrusion of 0.13 max. per side
All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [—HH
Figure 25 PG-DSO-14 outline
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All dimensions are in units mm

Figure 26 PG-DSO-14 footprint

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant with
government regulations the device is available as a green product. Green products are RoHS-Compliant (i.e Pb-
free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020). Further information
on packages: https://www.infineon.com/packages
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