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Features

«  Single stage flyback controller with Power Factor Correction (PFC)

«  Primary side regulated Constant Current (CC) output with high precision

«  Supports universal AC input (90 Vs to 305 Vi)

«  Supports wide LED load voltage range (up to 4 times of the minimum LED load voltage)

+  Excellent line and load regulation (typical within +/- 2%)

+  High power quality (Typical Power Factor (PF) up to 0.99 and Total Harmonic Distortion (THD) < 10%)

« High efficiency with Quasi-Resonant Mode, switching in first valley (QRM1) at high output power and
frequency controlled Discontinuous Conduction Mode (DCM) at medium output power

«  Dim-to-off operation (with typical standby power as low as 60 mW)

+  Dedicated PWM input pin for dimming control by either a micro-controller or a transformer-less IEC60929-
compliant isolated 0 - 10 V dimming circuit (based on CDM10VD)

+  Dimming down to 1%
«  Limited Power (LP) mode

+ Input overvoltage and undervoltage (Brown-in/Brown-out) protection with configurable threshold for
output on/off

«  Brown-out maximum power reduction, to better protect primary components from overheating and
saturation

« Adaptive output overvoltage protection to meet UL1310 standard (Class 2) for the 54 V LED driver design.
+  Output and VCC undervoltage protection

«  Configurable dimming parameters, e.g. dimming curve (linear/quadratic), minimum current, dim-to-off
option (enabled/disabled)

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

Potential applications

«  Electronic control gear for LED luminaires
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www.infineon.com 2021-06-25


https://www.infineon.com

o _.
XDPL8210 Digital Flyback Controller IC |nf| neon
XDP™ Digital Power

Potential applications

¥ i iy rrioag i
N s
AC Input - % = Output ;;
voltage T _-_ T = Cociter ) Voutcap rating l *}
iOptiona\\/CC§
o ¢

Ruv

CoolMOS™

XDPL8210 !

Chv=

Figure 1 Potential application 1 for XDPL8210
Vd
(0.7V typ.)
T PR LE
'S H A
ACinput | " _L = Cocil : :_:V t ti ourpt ¥
voltage T e T T Jfilter o | out,cap,rating
supply ‘mi
o ¢
XDPL8210
Chv ]
Primary side
PWM Micro-controller
CPWMI D'sr.';':,"a':g
Figure 2 Potential application 2 for XDPL8210
Product type Package Marking Firmware version |Ordering code
XDPL8210 PG-DS0-8 XDPL8210 4.2.0.0 SP001643692
Datasheet 2 Revision 1.1

2021-06-25



o~ _.
XDPL8210 Digital Flyback Controller IC Infineon
XDP™ Digital Power

Description

Description

The XDPL8210 is a high performance configurable single-stage flyback controller with high power factor,
primary side regulated constant current output and LP mode.

The primary side control saves external components especially an opto coupler, thus reducing cost and effort
and increasing reliability. With its integrated functionality, XDPL8210 enables an increase set of features without
external parts.

The digital core of the XDPL8210 and its advanced control algorithms provide multiple operation modes such
as QRM1, DCM or Active Burst Mode (ABM). In addition, XDPL8210 includes an enhanced PFC function which
can partially compensate the effect of the input capacitance on power factor and harmonic distortion. With
this functionality and smooth transition between the operation modes, the controller delivers high efficiency,
high power factor and low harmonic distortion over wide load range. The active burst mode control scheme
significantly extends the dimming range and is synchronized with the line frequency avoiding effects like flicker
while reducing audible noise.

Operation parameters such as the output current, dimming curve and the protection features are digitally
configurable. Infineon offers a user friendly Graphic User Interface for Personal Computers, allowing rapid
engineering changes without the need for complex component design iterations. Functionality can be defined
at the end of the production line. Multiple different Light Emitting Diode (LED) drivers can be built with the
same hardware using different XDPL8210 parameter sets.

For instance, the dimming curve shape is configurable to linear or quadratic (eye-adaptive) and can optionally
be inverted. Additionally, dim-to-off can be enabled or disabled.

Note: By default, the configurable parameters of a new XDPL8210 chip from Infineon are empty, so it is
necessary to configure them before any application testing.

The system performance and efficiency can be optimized using Infineon CoolMOS P7 power MOSFETS.
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Pin configuration

1 Pin configuration
Pin assignments and basic pin description information are shown below.
zeo O |10 8 | [0 GND
PWM O] 2 7 11 vCC
cs o |3 6 | [1J UART
GD I |4 5| O Hv

PG-DSO-8 (150mil)

Figure 3 Pinning of XDPL8210

Table 1 Pin definitions and functions

Name Pin Type Function

ZCD 1 I Zero-crossing detection:

The ZCD pin is connected to the auxiliary winding via external resistors
divider. It is used for zero-crossing detection, primary-side output voltage
sensing and input voltage sensing.

PWM 2 Pulse Width Modulation (PWM) dimming:

The PWM pin is used as a dimming input. The PWM frequency should be fixed
in the range from 500 Hz to 2 kHz.

) 3 Current sensing:

The CS pin is used for Flyback MOSFET current sensing via external shunt
resistor.

GD 4 0 Gate driver:

The GD pin is used for Flyback MOSFET gate drive control via external series
resistor.

HV 5 High voltage:

The HV pin is connected to the rectified input voltage via external series
resistor. The HV pin is used to charge VCC pin voltage during startup and
protection, via an internal 600 V startup cell. In addition, it is also used for
line synchronization.

UART 6 I/0 Universal Asynchronous Receiver Transmitter configuration:
The UART pin is used as the digital interface for parameter configuration.
vce 7 Operating voltage supply and sensing
GND 8 - Integrated Circuit (IC) grounding
Datasheet 6 Revision 1.1
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Functional block diagram

2 Functional block diagram

The functional block diagram shows the basic data flow from input pins via signal processing to the output pins.

Flyback (with PFC)

Figure 4 XDPL8210 functional block diagram
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3 Functional description

The functional description provides an overview about the integrated functions and features as well as
their relationship. The mentioned parameters and equations are based on typical values at T, =25°C. The
corresponding min. and max. values are shown in the electrical characteristics.

3.1 Regulated mode

The XDPL8210 regulated mode provides a primary side control of the output current. The secondary side
feedback components are not necessary for the output current control as the primary side regulation control
loop is fully integrated.

3.1.1 Constant current and limited power set-point

Under non-dimming condition, the regulated mode CC output current set-point is based on the maximum
output current set-point /¢ r,1. Under dimming condition, the regulated mode CC output current set-point is
selected between /o 7, @and minimum output current set-point /oy min, depending on the dimming level. Both
lout,min @nd loyt fu11 Parameters are configurable.

If the output power produced by the regulated mode CC output current set-point and the connected LED
voltage V| gp exceeds the configurable maximum output power limit set-point Py <et, the regulated mode LP set
point based on P, ¢¢t parameter would take over and reduce the output current set-point to Pyt set / Vi ep-

To achieve a full CC output dimming range between /oyt min and /oyt 11, the connected LED voltage Vi gp should
not exceed Pyt set / lout,fulls @S Shown in Figure 5.

If only the CC regulation is desired, the LP regulation can be disabled by configuring Pyt set = 0.

lout set-point
A Pout,set
[ \ [
|out,fu|l — _|_ —_ — \ |
| | |
Pout,set/ VLED,max B :— —————————————— ‘:‘ - T T~ - :
| | |
| | |
| | |
| | |
| | |
|out,min i _!_ —_—— I !
} } } } } P LED voltage
Output VLED,min,dimmed Pout,set  VLED,max Output
uvpP lout,full ovpP
Figure 5 Operating window with constant current and limited power regulation
Note: Viep,max refers to the desired maximum operating LED voltage when output current is loys fuii- Vi ep,max

should be designed well below the output overvoltage protection level.

Note: VLED, min,dimmed refers to the desired minimum operating LED voltage when output current is oyt min-
VLeD,min,dimmed Should be designed well above the output undervoltage protection level.

Datasheet 8 Revision 1.1
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3.1.2 Multimode operation

In regulated mode, there are three different switching modes (QRM1, DCM and ABM). The integrated primary
side control loop selects the switching mode depending on the operating condition.

Power
N ton,max
On-time controlled
74 ton,min (Vin)
N fsw,max OF fsw,ar1, Whichever is lower
| | | Frequency controlled
DCM | Fowmi
| Pmin,ocm N Tsw,min,DCM
| 1N Fsw,min,oem/fiine/2
: : Pulse number controlled
ABM Pmin,ABM N )
/ ABM,min
f | P Input Voltage
Vinuv Vinov
Figure 6 Multimode operation scheme

«  QRM1: This mode minimizes the switching loss by switching on the MOSFET at the quasi-resonant 15t valley
of the primary auxiliary winding voltage Vyx signal, to maximize the efficiency. The power is controlled by
regulating the on-time of the MOSFET.

Vep

» time

v

tsw,QRl

|
|
|
|
|
|
|
l
i Zero crossing

¢ detection

> time
Valley

| ¥ switching

Figure 7 Switching waveforms in QRM1

Note: If the quasi-resonant 1% valley switching period ty, ory is lower than the minimum switching
period of 1/fqy max, the MOSFET can only be switched on after the quasi-resonant 15t valley.

+  DCM: This mode minimizes the switching loss by reducing the switching frequency when the output power
is reduced. The on-time is kept at the minimum value, while the power is controlled by regulating the
switching frequency. The minimum power transfer in DCM P, pcm happens when the minimum switching
frequency f, min is reached.

Datasheet 9 Revision 1.1
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Vep

» time

tsw,DCM

» time

ov

Figure 8 Switching waveforms in DCM

«  ABM: This mode can be enabled with ENygy parameter to deliver a lower output power than in DCM, for
a lower minimum output current. The on-time and switching frequency are kept at the minimum value,
while the power is controlled by regulating the switching pulse number of each burst period. The burst
frequency in this mode is synchronized to the rectified AC input frequency, to ensure good light quality and
low audible noise. The minimum power transfer in ABM P, agm happens when the minimum switching
pulse number Nagu min is reached.

Minimum on-time adaptation based on estimated input voltage

In all switching modes, ton minv,out,sense(Vin) variable is scaled to allow a desired minimum transformer
demagnetization time based on tmin demag Parameter at the peak of input voltage Vi, peak, for output voltage
sensing.

N v,
— 14 out
ton, min, V, out, sense(Vin) - tmin, demag * Ny : Vin peak

Equation1

The minimum on-time of t,p min(Vin) is based on ton min Parameter or ton minv,out sense(Vin) variable, whichever is
higher.

ton > ton, min(Vin) = max [ton, min, V, out, sense(Vin)’ ton, min]

Equation 2

Datasheet 10 Revision 1.1
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ton,min(Vin)

ton,min,V,out,sense(Vin)

N

ton,min

Note:
ton,min,V,out,sense(Vin) = tmin,demag : (Np/ Ns) : (Vout/ Vin,peak)

Figure 9 Minimum on-time depending on the estimated input voltage

3.1.3 Control loop initialization

When the regulated mode is entered initially after the startup phase, the control loop initialization is necessary.

To ensure a fast and smooth startup with minimal output current overshoot, XDPL8210 features an adaptive

control loop switching parameter initialization depending on the ENjgy parameter and estimated input voltage

Vin:

+ IfABMis enabled with ENpgy parameter, ABM is selected as the initial switching mode for the control loop.
The initial controlled ABM switching pulse number Nagw init is scaled between Nagum min and Nagm initvinuv
parameters, depending on Vj,.

+ IfABMis disabled with ENpgy parameter, DCM is selected as the initial switching mode for the control loop.
The initial controlled DCM switching frequency number fpcp init is scaled between fg, min pcv Parameter and
focm,initvinuv (20 kHz typ.), depending on V.

focm,init NaBM,init

A

foCM,init, VinUV ==
(20 kHz typ.)
Initial control loop in DCM
fsw,mm,DClv\ ——

when ENasm = “Disabled”

NABM,init,VinUv -
NABM.min == \ Initial control loop in ABM

when ENasv = “Enabled”

1 | | -

Vinuv Vin',high Vinov Vin
Figure 10 Adaptive control loop parameter initialization
Note: Vinuv and Vinoy refer to the input undervoltage protection level and input overvoltage level parameter
respectively.
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Note: Vin high refers to the high input voltage parameter. If the estimated input voltage Vi is Vin high Or more,
Nagm,init = Nagm,min O focm,init = fsw,min,ncm IS applied.

3.2 Configurable gate voltage rising slope at GD pin

The gate drive peak voltage Vgp i is 12 V with sufficient Vcc voltage supply. To achieve a good balance

of switching loss and Electro-Magnetic Interference (EMI), the gate voltage rising slope which determines

the MOSFET switching on speed can be controlled, by configuring the gate driver peak source current Igp i
parameter (Configurable range: 30 mA to 118 mA). This saves two components (see Diastoff, Rsiowon iN Figure 11),
which are conventionally added for the same purpose.

Vep
A
"""" Diastoff |
Vap,pk +
(12V typ.) oO—1 1+
IGD,pk GD Re Rsiowon
=M8mA |/ D/ e /N
Not needed
Res
>t
Figure 11 Configurable gate voltage rising slope and component saving
3.3 Startup

The startup phase is entered upon checking the startup conditions (e.g. input voltage, IC temperature) are
within limits.

To estimate the input voltage level before startup, ZCD pin signal is measured during a single pulse generated
on GD pin. This single pulse has an on-time based on the pre-start CS pin maximum voltage limit of Vocpy jnit OF
8 times of the leading edge blanking time tcs  gg (€.g. 8 * 480 ns = 3.84 ps typ.). If the estimated input voltage
or any other startup conditions are not within limits, startup phase is not entered and this single pulse will be
generated again after an auto-restart duration.

The startup phase consists of soft start phase, output charging phase and PWM duty cycle measuring phase.
The soft start phase is to minimize the component stress during startup. The output charging phase is to fast
charge the output voltage for fast VCC voltage self supply takeover from the primary auxiliary winding, while the
PWM duty cycle measuring phase is to determine the regulated mode output current set-point.

Datasheet 12 Revision 1.1
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Voltage Startup phase _— W dut Regulated Mode
T o Start pha§e ch:rgil;g cycle !
(based on nss = 3 configuration as example) phase measuring Vo
Vout,dim,min phase /
Vout,start
« Control loop

initialization
Vocr1

CS pin yoltage level 1 for MOSFET

Pre-Startup Check max current cycle by cycle limit

(e.g. input voltage,
IC temperature)

Vstart,0cp1

Vocpy,init
Startup with 1%
soft start step
i . . ﬂ } t > time
0 tss 2 tss 3 tss tout,charge tstart,max
Figure 12 Start up phase with soft start step ny=3

During soft start phase, the switching frequency is fixed at 20 kHz. The MOSFET current is limited in the first soft
start step based on CS pin maximum voltage limit of Vs ocp1/(Nss + 1), where Vigare ocpr is the parameter for the
output charging phase CS pin maximum voltage limit and ng is the parameter for the number of soft start steps.
The soft start phase CS pin maximum voltage limit is increased by Vit ocpa/(nss + 1) after each soft start step
until Veeart ocp1 is reached, and the typical duration of each soft start step tg is 3.2/nss ms or 0.5 ms, whichever is
lower.

During output charging phase, the output voltage is fast charged with MOSFET switching pulses based on

either the output charging phase CS pin maximum voltage limit of Vst ocp1 OF the maximum on time of

ton,max IN QRM1. To exit the startup phase and enter the regulated mode without triggering the startup output
undervoltage protection, the ZCD pin estimated output voltage V,, has to reach the output charging voltage
set-point of V¢ start before the maximum allowable startup phase duration of tg,rt max is reached (see example
in Figure 12 ). To avoid output overshoot, Vot start Should be designed below the fully dimmed minimum output
LED voltage Vot dim,min-

tstart, max Parameter can be indirectly configured with VCC capacitance parameter Cycc, based on:

tstart, max = 967 - CVCC

Equation 3

Note: Atypical leading edge blanking time tcs | gg 0f 480 ns applies on Vocpy init, Vstart,ocp1 and the CS pin
maximum voltage limit for every soft start step starting from Vsar ocp1/(Nss + 1)-

During the PWM duty cycle measurement phase, the MOSFET switching pulses are based on very short on-time
and switching frequency of fg, pim,pem (1 kHz typically).

After the startup phase is ended with neither protection triggering nor dim-to-off entering, the control loop is
initialized for output current regulation in the regulated mode.

3.4 Line synchronization

The XDPL8210 synchronizes most of its operation to the AC input half sine wave period or the rectified AC
input frequency, via the HV pin. For instance, based on AC input frequency of 50 Hz, the line synchronization

Datasheet 13 Revision 1.1
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should be based on the rectified AC input frequency of 100 Hz or AC input half sine wave period of 10 ms.

Such line synchronization is used for the enhanced PFC in compensating the input current displacement caused
by the line filter and DC link filter capacitor. If the line synchronization is not established, for example during
startup, the controller would synchronize its operation based on an internally preset half sine wave period of
approximately 9.823 ms.

3.5 Input voltage, output voltage and output current estimation

As shown in Figure 13, the auxiliary winding voltage signal Vyx sensed via ZCD pin contains information of
the transformer demagnetization time t4emag, reflected output voltage and reflected input voltage, while the
primary peak current signal I, o sensed via CS pin contains the secondary peak current /s  information. To
estimate the output current, the tyemag and /s o information are necessary.

VAUX“

Reflected output
voltage sampling
: Zero crossing detection
|
|
|
|
I /

I : T > time

I I I

| Reflected input | i Valley switching

[ voltage sampling | | I

I'’4 . p X
| |
| | .
: : Vin Vout
I I 2
ltransformer ! :

4 | | No | Ns
Is,pk _: : Na
|p,pk ! ! °

4
I Vaux
|
|
|
|
|
|
|
|
: » time

2 y
|

! |
|

: |

Veb | :

| |

| |

| l

|
|

! | .
{ » time

tCS,sampIe tZCD,sampIe
Figure 13 Flyback switching waveform example in QRM1
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3.5.1 Input voltage estimation

The input voltage is estimated by sensing the reflected input voltage signal from the transformer primary
auxiliary winding voltage Vyx, when the MOSFET is switched on. As the reflected input voltage signal is a
negative voltage which cannot be sensed directly, the voltage at ZCD pin is clamped to a negative voltage of
VinpcLn- A resistor divider with Rzcp 1 and Rycp, adapts -/ which is the clamping current flowing out of ZCD pin,
based on its operational range, while a ZCD pin filter capacitor Cycp is needed for noise filtering, as shown in
Figure 14.

Based on the sampled clamping current -/, at the timing of tcs sample Shown in Figure 13, which is at the end of
on-time, the reflected input voltage signal from Vyyy is sensed. The interval of each -/}, sample is approximately
1/64 of the half sine wave period.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

The estimated peak input voltage Vi, peak OVer a half sine wave period is based on:

N 1% R;
_ p INPCLN in
Vin, peak = maX{N—a : [(— V =~ Rycop 2 ) *Rzcp,1 — VINPCLN] + res Vs, peak}

Equation 4

Where N, is the primary main winding turns, N, is the primary auxiliary winding turns, R¢s is the CS pin shunt
resistor value, Vcs peak is the peak CS pin voltage, and Ry is the fine-tuning parameter for input voltage sensing
accuracy improvement by compensating the switching frequency voltage ripple on Cpc fiter-

The estimated input voltage V;, in rms value is assumed by the controller as 0.707 of Vi, ,eak based on a filtered
value over a few half sine wave periods. The update rate of V;, is once per half sine wave period.

Vin = 0.707 - Vin, peak
Equation 5
Na  Np Ve filter
Rzeo, i .
ZCD v 2CD,1 E VDc,ﬂlteT ICDC,ﬂIter 0 i\
Vaux i °
Czep Rzcp,2 Re 6D
I VINPCLN
Rcs TVCS
Figure 14 Input voltage estimation based on -/y

The estimated input voltage Vi, is used for input voltage protections and the enhanced PFC (EPFC). Therefore, it
isimportant to ensure that IC parameters Rzcp 1, Rzcp 2, Np, Na and Rcs are configured as per the actual system
hardware dimensioning.

3.5.2 Output voltage estimation

The output voltage is estimated by sensing the reflected output voltage signal from the transformer

primary auxiliary winding voltage Vyx, when the MOSFET is switched off and near the end of transformer
demagnetization. A resistor divider with Rzcp ; and Rzcp , adapts the voltage at ZCD pin based on its operational
range, while a ZCD pin filter capacitor C,cp is needed for noise filtering, as shown in Figure 15.

Based on the sampled ZCD pin voltage Vzcp sy at the timing of tzcp sample Shown in Figure 13, which is
approximately a quarter of oscillation period (T,s./4) before the 15 zero crossing of Vyyy, a ratio of the reflected

Datasheet 15 Revision 1.1
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output voltage signal from Vjyy is sensed. The interval of each Vzcp sy sampling is approximately 1/64 of the half
sine wave period, while the oscillation period T, is measured once before startup and updated every 7t half
sine wave period after entering the regulated mode.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

Note: As Vux zero crossing can only be detected by the IC via ZCD pin upon its internal analog delay plus
external delay caused by Cycp, tzcppp Parameter fine-tuning is needed to compensate such delays, to
have the proper timing of tzcp sample for output voltage estimation.

Attention: Please note that the transformer demagnetization time tyemag has to be longer than 2.0 us to
ensure that the reflected output voltage can be sensed properly at the ZCD pin.

The estimated output voltage V,; is based on:

Rzcp,1+Rzep,2  Ns
Vout = Vzep,su - ~ Rzba N Va

Equation 6

Where Ny is the transformer secondary main winding turns, N, is the transformer primary auxiliary winding
turns and V4 is the secondary main output diode forward voltage (assumed by the controller as 0.7 V).

Vd
-
Na Ns N
. ™ J_
Rzcp,1 Cout Vout
ZCD Vaux
Czcp I VZCD,SHT Rzcp,2
Figure 15 Output voltage estimation based on Vzcp s

The estimated output voltage V,; is used for output voltage protections and the enhanced PFC (EPFC).
Therefore, it is important to ensure that IC parameters Rzcp 1, Rzcp 2, Ns and N, are configured as per the actual
system hardware dimensioning,.

3.5.3 Output current estimation

Based on the sampled CS pin voltage Vcs sy at the timing of tcs sample Shown in Figure 13, which is at the end of
on-time, the primary peak current signal /, ,, is sensed. The interval of each V¢s 51y sample is approximately 1/64
of the half sine wave period.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

To compensate the propagation delay between the falling edges of GD pin voltage and I, i, as shown in
Figure 16, a more accurate primary peak current /, , can be estimated by optimizing the propagation delay
compensation parameter tppc value:

I _ Yes,sH | fon *tPDC
PPk = TRcs Ton
Equation 7
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Ves,pk

Res

Ves,sH
Res

Vep :
|

ton

Figure 16 Propagation delay compensation for more accurate primary peak current estimation

The secondary peak current /s ) can be estimated based on /,, , transformer turns ratio N,/Ns, transformer
coupling coefficient Keoypling, Primary main winding inductance L, and primary leakage inductance L i:

Np Lp
Is,pk - Ip,pk : Ts . Kcoupling : Lp+ Lp,lk

Equation 8
Note: Lo is 1% of L, by default.

The average output current per switching cycle /,¢(n) can be estimated based on [, oy, transformer
demagnetization time tyemag, SWitching period t,, ABM pulse number Npgy, line frequency fij,e, DCM minimum
switching frequency parameter £, min pcm, the estimated output voltage V¢, output undervoltage protection
level V,tyy and the auxiliary loss compensation parameter G, Which is to achieve better load regulation at
low output current.

+  lout(n)in QRM1 and DCM:

! Idemag
Iout, QRMl,DCM(n) - 72" Is, pk”’ fsw Gout, loss * (Vout - VoutUV)
Equation 9
o lout(n) in ABM:
I n)=31-1 . [demag L2 Jiine 4 - (Vout = Voutuv)
out, ABM 2 s, pk Tsw ABM fsw, min, DCM out, loss out outUV,

Equation 10

The interval of each /,,:(n) sample is approximately 1/64 of the half sine wave period. The average output
current per half sine wave period for output regulation is obtained from the moving average filter based on 64
lout(n) samples.
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Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

3.6 Power factor correction

For better PFC, the patented enhanced PFC (EPFC) feature can be enabled by configuring Cgy parameter value
above zero and fine-tuning the value, to compensate the input current displacement effect which is mainly
caused by the DC link filter capacitor Cpc fiiter- With this feature enabled, in QRM1, the regulated on-time is not
constant, but modulated with a function based on the estimated input voltage V,, estimated output voltage
Vout, €stimated output current, phase angle and modulation gain of Cgy, parameter value.

The enhanced PFC (EPFC) feature can also be disabled by configuring Cgy parameter as zero.

3.7 Dimming control

The XDPL8210 senses the duty cycle of the PWM pin voltage signal, to determine the output current set-point
based on the configured dimming curve and maximum power limit setting. In regulated mode, the output
current is analogue (except for ABM) and the output ripple frequency is synchronized to the double line
frequency, to achieve flicker-free operation.

PWM pin internal pull up resistor
The PWM pin internal pull up resistor can be optionally enabled by configuring PWMg ,up Parameter between
2.25 kohm and 30 kohm. The internal pull up voltage is 3.2 V typically.

PWM pin duty cycle sensing and frequency range

The XDPL8210 can sense the duty cycle based on either a normal PWM signal or an inverted PWM signal, by
configuring the PWMyy . parameter.

VPWX PWMyype parameter setting
Normal Inverted
Vint PWM o o
duty cycle 100% 0%
P time
Vewm . Trwm ; PWMyype parameter setting
tewm L Normal Inverted
«—>
Vi PWM tPwmH tPwm,L
Vi duty cycle Trwm Tpwm
.
«— time
tewm H
Vewn PWMtype parameter setting
Normal Inverted
PWM o o
\ duty cycle 0% 100%
P time
Figure 17 Duty cycle based on the selectable PWM type

To sense a stable PWM duty cycle level for the regulation based on a stable output current set-point, a hysteresis
level for PWM duty cycle jittering suppression is configurable based on PWMpty hyst parameter. Any change of
the PWM duty cycle within the hysteresis will not affect the output current.

The PWM frequency should be fixed in the range of 500 Hz and 2 kHz.
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Dimming curve

The XDPL8210 can be configured based on Cp,y parameter, to use either a linear or a quadratic dimming curve
for the mapping of the PWM duty cycle to the output current set-point, as shown in Figure 18. The PWM duty
cycle levels of Dpyy min @and Dpjm max €nsure that the minimum current /oyt min and maximum current /o g, €an
always be achieved, thereby making the application robust against component tolerances.

lout set-point lout set-point
lowtful+ — = === === === — — — — Non power limiting ~ loutfu+ - ————-—-—————— — — — i Non power limiting
: I (Pout < Pout,set) : I (Pout < Poutset)
| |
[ [
[ [
— (|
.- R [ [
Com="Linear’ : | Com="Quadratic” : !
| |
[ [
[ [
[ [
[ [
: | | . | |
|out,m|n T 5 | ! PWM |out,m|n T 5 | ! » PWM
Domoft  Dbimin 100%  duty cycle Domofr | Doimin 100% ~ duty cycle
Doim,on DoiM,max Doim,on DoiM,max
(90% typ.) (90% typ.)
Figure 18 Selectable Dimming Curves

If the DIM;y,, parameter is configured as "Dim (to off)", dim-to-off is entered to turn off the light output when the
measured PWM duty cycle gets below Dpy of (see purple line in Figure 18). During dim-to-off, if the measured
PWM duty cycle gets above Dpy on, the regulated mode is entered to turn on the light output. After hardware
reset, if the first measured PWM duty cycle is above Dpy of, the regulated mode is entered to turn on the light
output.

During dim-to-off, the output voltage is recharged (based on V; start Parameter) to measure the PWM

duty cycle, every fast auto-restart period t,yto restart fast Of 400 ms approximately. While the PWM duty cycle
measurement is ongoing, the controller GD pin switching frequency is based on fg,, pjm peum Of 1 kHz typically. To
achieve low standby power during dim-to-off, the sleep mode is entered if the measured PWM duty cycle gets
below DDIM,of‘f-

Note: A weak passive bleeder on the output is required for proper dim-to-off operation.

If the DIMyy . parameter is configured as "Dim (without off)", the light output is not turned off and the output
current set-point is based on /ot min When the measured PWM duty cycle gets below either Dpjy min OF Dpjm off
(see green linein Figure 18).

If the output power is limited by Pyt <et, the output current set-point follows the cyan line in Figure 18 which
would result to extended dead travel below Dpy max- As soon as the product of output current and output
voltage drops below Py et, the output current will follow the green line, as shown in Figure 18)).

3.8 Protection features

Protections ensure the operation of the controller under restricted conditions. The protection monitoring
signal(s) sampling rate, protection triggering condition(s) and protection reaction are described in this section.

Attention: The sampled protection monitoring signal accuracy is subjective to the digital quantization,
tolerances of components (including IC) and estimations with indirect sensing (e.g. input and
output voltage estimations based on ZCD, CS pin signals), while the protection level triggering
accuracy is subjective to the sampled signal accuracy, sampling delay, indirect sensing delay
(e.g. reflected output voltage signal cannot be sensed by ZCD pin near AC input phase angle of 0°
and 180°) and blanking time.
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3.8.1 Primary MOSFET overcurrent protection

Vocpy denotes the CS pin voltage level 2 for primary MOSFET overcurrent protection. Under the single fault
condition of shorted primary main winding, the primary MOSFET overcurrent protection is triggered when the
CS pin voltage exceeds Vqcp, for longer than a blanking time based on tc5ocp, parameter.

Note: tcsocpz parameter is 240 ns by default.

The level of Vcp, is automatically selected based on #unique_39/unique_39_Connect_42_table_dxh_gzl_jhb.

Table 2 Vocp2 level selection depending on Vg cp; parameter value
Vocp1 (V) Vocp2 (V)

0.40 to 0.54 0.8

0.55t00.72 1.2

0.73t0 1.08 1.6

The reaction of primary MOSFET overcurrent protection is fixed as auto-restart.

3.8.2 Output undervoltage protection

In case of a short or too low LED load voltage, the output voltage would drop to a low level. The output
undervoltage protection can be triggered, if the condition is met by monitoring the estimated output voltage
Vout based on the ZCD pin switching signal (see Output voltage estimation for details).

In regulated mode, if the estimated output voltage V, is lower than the V,wyy parameter for longer than a
blanking time of tyoutuy,plank Parameter, the regulated mode output undervoltage protection is triggered.

The reaction of the regulated mode output undervoltage protection is fixed as auto-restart.

Note: By default, Vouryy is fixed as 50% of the configurable Vot dim min parameter. Vot dim,min denotes the
fully dimmed minimum output LED voltage.

Vout
Output under-
voltage protection

triggered after

Vouuv’ .-\ \Z tvoutuv,blank

p- time

Regulated Mode Regulated Mode
(Vout > Voutuv) (Vout < Voutuv for tvoutuv,blank)
Note: Voutuv level is fixed as 50% of Vout dimmin parameter.

Figure 19 Regulated mode output undervoltage protection

In startup phase, if the estimated output voltage V. is lower than V,; start Parameter over a timeout period

of tstart max Parameter, the startup output undervoltage protection is triggered. ts,rt max Parameter refers to the
maximum allowable duration of the soft-start phase and output charging phase. It can be indirectly configured
with VCC capacitance parameter Cycc.

The reaction of startup output undervoltage protection is fixed as auto-restart.
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Normal startup Output short startup
Voltage Voltage
A tstart,max A tstart,max
K— —>
tout,charge >
Vout,start Vout,start
Vvccon Vvccon Startup output uhdervoltage
(20.5V typ.) Ve (20.5V typ.)|  Vycc protection triggered
G (Vout < Vout,start at tstart,max)
Vuvorr Vuvorr .
(6V typ.) 5 B time (6Vtyp.) —1 »- time
—— >
tVCCON,charge tVCC,hoIdup tVCCON,charge tVCC,hoIdup
Note:

tstart,max = 0.8 N (VVCCON' VUVOFF) / IIC,avg,est.
=0.8 Cvwc-(20.5V-6V) /12 mA

=967 - Cvec
Figure 20 Normal startup and startup output undervoltage (short) protection waveforms
3.8.3 Output overvoltage protection

In case of output open, the output voltage may rise to a high level. The output overvoltage protection can
be triggered, if the condition is met by monitoring the estimated output voltage V, based on the ZCD pin
switching signal (see Output voltage estimation for details).

If the estimated output voltage V,; is higher than V, oy for longer than a blanking time, the output overvoltage
protection is triggered.

Note: In QRM1 and DCM, the blanking time is typically a quarter of the half sine wave period. In ABM, the
blanking time is configurable based on tyoutov blank ABM PArameter.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

The reaction of the output overvoltage protection is configurable to auto-restart or latch-mode based on
Reactiongypyout Parameter. Figure 21 shows an example of the output overvoltage protection and recovery
waveform, based on the auto-restart reaction.
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Max. lout
Vout set-point
A First triggering of
output OVP  sybsequent triggerings of output OVP
Voutov. l v v v v Effective output
M OVP level
N
Reconnect of LED load
tautu-restart
I\
Removal of LED load
|out,fu||
» time
Regulated Auto-restart protection Regulated
Mode Mode
Figure 21 Output overvoltage protection and recovery waveform

Attention: Itis mandatory to ensure that V,qy is configured well below the actual output capacitor
voltage rating Vot cap,rating s While the Voyt cap rating is not exceeded in actual testing with all the
necessary test conditions. The protection level triggering accuracy is subjective to the sampled
signal accuracy, sampling delay, indirect sensing delay (e.g. reflected output voltage signal
cannot be sensed by ZCD pin near AC input phase angle of 0° and 180°) and blanking time.

Attention: If the minimum ABM switching pulses number parameter Npgy min and minimum output current
parameter I, min configured values are both very low, the output overvoltage protection actual
triggering level might drift up when output current set-point is loyt min.

Adaptive output overvoltage protection level

To have lower output open load voltage during auto-restart, the adaptive output overvoltage protection can be
enabled with the EN,qaptive,ovpyout Parameter, as shown in Figure 22.

Upon triggering the enabled adaptive output overvoltage protection for the first time, the protection level is
reduced from V¢ ov t0 Vout ovred @and the output current set-point maximum limit is reduced from /o gy to
Iout,OVP,red-

For a successful output recovery, the estimated output voltage V,,: upon auto-restart has to be lower than

Vout,0v,red fOr @ number of half sine wave periods based on Nyqyt restore Parameter, in order to restore the
protection level and the output current set-point maximum limit to Vy¢ ov and loye fuit, respectively.
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Max. lout
Vout c.)u
set-point
A First triggering of
output OVP
Voutov J Subsequent triggerings of output OVP Effective output
VoutOV,red 4 4 4 4 OVP level
) N | N N | .
Reconnect of LED load
tauto-restart
I\
Removal of LED load
|out,fu||
lout,0VP red
NVout,restore
» time
Regulated Auto-restart protection Regulated
Mode Mode
Figure 22 Adaptive output overvoltage protection and recovery waveform
Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.
3.8.4 Transformer demagnetization time shortage protection

In case of insufficient transformer demagnetization time, the reflected output voltage signal cannot be properly
sensed via the ZCD pin. If such condition presents for longer than 50% of a half sine wave period, the protection
will be triggered. The reaction of this protection is fixed as auto-restart.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

3.8.5 Regulated mode peak output overcurrent protection

By monitoring the estimated average output current per switching cycle based on the switching signals
(see Output current estimation for details), the regulated mode peak output overcurrent protection can be
triggered if the condition is met.

ENjout,max,peak Parameter refers to the enable switch for the regulated mode peak output overcurrent protection.

Upon startup and in the regulated mode, if ENjoyt, max,peak Parameter is enabled and the average output current
per switching cycle is higher than /oyt max peak for longer than a blanking time, the regulated mode peak output
current protection will be triggered. The blanking time is based on /oyt max,peak,blank Parameter.

The reaction of the regulated mode peak output overcurrent protection is fixed as auto-restart. The auto-restart
speed is configurable based on Speedocp oyt Parameter:

«  IfSpeedocp oyt is configured as "fast”, the auto-restart time is approximately 0.4 second.

« IfSpeedocpout is configured as "slow", the auto-restart time is based on the configurable t,o restart
parameter.
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3.8.6 Minimum input voltage startup check and input undervoltage
protection

By monitoring the estimated input voltage V;, based on the ZCD pin and CS pin switching signals (see Input
voltage estimation for details), the minimum input voltage startup check can be performed, and the input
undervoltage protection can be triggered if the condition is met.

ENyyp,n parameter refers to the enable switch for the minimum input voltage startup check (based on
Vin start,min) @nd input undervoltage protection (based on Vinyy).

Note: Vin start,min Parameter refers to the minimum input voltage level for startup, while V;,,y parameter
refers to the input undervoltage protection level.

During pre-startup check, if ENyyp |, parameter is enabled and the estimated input voltage Vi, is lower than
Vin start,min» the startup phase will not be entered and the protection reaction of auto-restart will be performed.

Upon startup and in the regulated mode, if ENyyp |, parameter is enabled and the estimated input voltage Vj,
is lower than V;,yy for longer than a blanking time, the input undervoltage protection will be triggered. The
blanking time of the input undervoltage protection is typically 10 half sine wave periods.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

The reaction of the input undervoltage protection is fixed as auto-restart.

3.8.7 Maximum input voltage startup check and input overvoltage
protection

By monitoring the estimated input voltage V;, based on the ZCD pin and CS pin switching signals (see Input
voltage estimation for details), the maximum input voltage startup check can be performed, and the input
overvoltage protection can be triggered if the condition is met.

ENovp,n parameter refers to the enable switch for the maximum input voltage startup check (based on
Vin start,max) @nd input overvoltage protection (based on Vjnoy).

Note: Vin start,max Parameter refers to the maximum input voltage level for startup, while Vi,oy parameter
refers to the input overvoltage protection level.

During pre-startup check, if ENgypn parameter is enabled and the estimated input voltage Vi, is higher than
Vin start, max» the startup phase will not be entered and the protection reaction of auto-restart will be performed.

Upon startup and in the regulated mode, if ENgyp |, parameter is enabled and the estimated input voltage Vi,
is higher than V;,oy for longer than a blanking time, the input overvoltage protection will be triggered. The
blanking time of the input overvoltage protection is typically 1 half sine wave period.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

The reaction of the input overvoltage protection is fixed as auto-restart.

3.8.8 VCC undervoltage lockout

The Undervoltage Lockout (UVLO) is implemented in the hardware. It ensures the enabling and disabling of the
IC operation based on the defined thresholds of the operating supply voltage V¢ at the VCC pin.

The UVLO contains a hysteresis with the voltage thresholds Vyccon for enabling the controller and Viyyorr for
disabling the controller. Once the mains input voltage is applied, current flows through an external resistor into
the HV pin via the integrated depletion cell and diode to the VCC pin. The controller is enabled once Vy,cc exceeds
the Wccon threshold and Vycc will then start to drop. For normal startup, Vycc supply should be taken over by
either external supply or the self-supply via the auxiliary winding before Vycc drops to Viyyorr-
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3.8.9 VCC overvoltage protection

If the sampled VCC voltage is higher than the VCC overvoltage protection level Vycc max, the VCC overvoltage
protection will be triggered. The VCC overvoltage protection reaction is fixed as auto-restart.
The VCC voltage is sampled once per 7 half sine wave periods.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

3.8.10 IC overtemperature protection

If the sampled IC junction temperature T; is higher than Titica| parameter, the IC overtemperature protection
will be triggered. The protection reaction is fixed as auto-restart, while the maximum junction temperature for
startup and restart Tgart max IS fixed as 4°C below Titical.

The IC junction temperature T; is sampled once per 7 half sine wave periods.
Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency, based on
the operating conditions, as explained in Line synchronization.

Attention: IC lifetime is not guaranteed when operating junction temperature is above 125°C, which is
possible if Teyitical is configured above 119°C, with temperature sensing tolerance of + 6°C.

Pout
A
Over-temperature
Protection triggered
T,
 —
| 4°C typ. |
Tstart,max Tcritical
Figure 23 IC overtemperature protection
3.8.11 Other protections

+ Ahardware weak pull-up protects against an open CS pin. The reaction of this protection reaction is
auto-restart.

« Afirmware watchdog triggers a protection if the ADC hardware cannot provide all necessary information
within a defined time period. This may occur if timing requirements for the ADC are exceeded. The reaction
of this protection is fast auto-restart.

+ A hardware watchdog checks correct execution of firmware. A protection is triggered in the event that
the firmware does not service the watchdog within a defined period. The reaction of this protection is
auto-restart.

« Ahardware parity check triggers a protection if a bit in the memory changes unintentionally. The reaction
of this protection is auto-restart.

+ Afirmware Cyclic Redundancy Check at each startup verifies the integrity of firmware and parameters. The
reaction of this protection is stop mode.

+ Afirmware task execution watchdog triggers a protection if the firmware tasks are not executed as
expected. The reaction of this protection is auto-restart.
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« Aprotection is triggered if the configurable parameter values are empty at startup. The reaction of this
protection is stop mode.

« Aprotection is triggered if no reflected input voltage signal sensed from the ZCD pin at startup. The reaction
of this protection is stop mode.

3.8.12 Protection reactions

The sequence of a protection reaction (not including hardware restart reaction) is as follows:

1. Upon triggering a protection, the gate driver is disabled within a maximum time, which is 1/512 of the
half sine wave period.

Note: The half sine wave period is either 9.823 ms or the inverse of the rectified AC input frequency,
based on the operating conditions, as explained in Line synchronization.

2, The reaction depends on the triggered protection:

« Incase of latch mode, the application will enter latch mode at this time. No further sequence is done
until VCC voltage drops below ViyoF-

+ Incase of auto-restart reaction, the controller will enter power saving mode PSMD2 with the
auto-restart time based on t,q restart Parameter.

+ Incase of fast auto-restart reaction, the controller will enter power saving mode PSMD2 with the fast
auto-restart time of 0.4 sec.

Note: For latch mode, auto-restart and fast auto-restart reactions, the internal HV startup cell is

automatically enabled and disabled during this sequence, in order to keep the VCC voltage
between the Viyy o and Voo thresholds.

Note: For stop mode, if there is no external voltage supply for the VCC, the VCC voltage will drain to
Vuvorr and a hardware restart will be performed.

3. After the (fast) auto-restart time is expired, the controller executes a single discharge pulse of duration
tow- This pulse partially discharges the capacitance after the bridge rectifier to improve accuracy of the
next pre-startup input voltage check.

4, Any auto restart may include a new VCC charging cycle. The recharging time of VCC via HV pin current
depends on the input voltage level and VCC level at the time when the (fast) auto-restart time is expired.

5. The power stage will enable its gate driver for pre-startup check. If the conditions for pre-startup check
are within limits, the startup phase is entered and followed by the regulated mode. During this time,
if any protection is triggered, the sequence of a protection reaction (not including hardware restart
reaction) starts again from step number 1 above.

4 Debug mode

If an unexpected system protection was triggered during testing, the Debugyo4e parameter can be enabled to
enter stop mode reaction upon the protection triggering (except for VCC undervoltage lockout), to read out the
firmware status code. For example in Figure 24, the firmware status code readout in the GUI shows a number of
0040y (in red color), which indicates that the input undervoltage protection has been triggered.

Note: If there is no protection being triggered, the firmware status code should be 0000y (in black color).

Note: Debugode parameter should only be enabled for debugging purpose. For actual application running,
it has to be disabled.
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Application
HW: 8210 FW: (ed200

Status: 0>m4‘iu Temp: 35°C

1eter description 0x0040 Last error: Input undervoltage
protection

+ switch for debug mo
w status code readoutcowror e pretscooroe TesTsngge e T

k

Ve FETRES

Figure 24 Firmware status code readout for debugging
Please refer to the design guide for the recommended setup & procedures to read out the firmware status code

in debug mode.
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List of Parameters

This list provides information about the configurable and fixed parameters.

This document uses symbols to ease the readability of formulas. As some tools do not support this format,
the symbols are translated into plain text using underscores. For example, the parameter fs,, max translates to

f sw_max.

infineon

All parameter values are typical settings. The accuracy might vary due to digital quantization and tolerances.

Note:

List of configurable parameters

By default, the configurable parameters of a new XDPL8210 chip from Infineon are empty, so it is
necessary to configure them digitally via UART pin before any application testing.

Table 3 Configurable parameters for output set-points
Symbol Basic description Example |Minimum Maximum
value value
lout full Steady-state maximum output current set-point 830 mA Refer GUI Refer GUI
Pout set Steady-state maximum output power limit set- 345W Refer GUI Refer GUI
point
Table 4 Configurable parameters for dimming
Symbol Basic description Example |Minimum Maximum
value value
DIMiype Dimming type via PWM pin Dim (to «  Non-dim
off) «  Dim (without off)
«  Dim (to off)
lout,min Minimum output current set-point 41.5mA Refer GUI lout full
Com Shape of the dimming curve Linear + Linear
+  Quadratic
PWMiype PWM type Inverted |+ Normal
+ Inverted
fowm,max Maximum switching frequency of PWM dimming | 1050 Hz fowm,min 2000 Hz
signal
fowm,min Minimum switching frequency of PWM dimming 950 Hz 500 Hz fowm,max
signal
Dpim,max PWM duty cycle level for maximum output current |90% Dpim,min Refer GUI
Dpim,min PWM duty cycle level for minimum output current | 15% Dpim,off Dpim,max
Dpim,on PWM duty cycle level for exiting dim-to-off 11% Dpim off Dpim,min
Dpim off PWM duty cycle level for entering dim-to-off 10% Refer GUI Dpim,min
PWMpyty hyst Hysteresis level for PWM duty cycle jittering 0.1% 0% 2%
suppression
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Table 5 Configurable parameters for hardware configuration
Symbol Basic description Example |Minimum Maximum
value value
N, Transformer primary main winding turns 58 1 300
Ns Transformer secondary main winding turns 17 1 300
N, Transformer primary auxiliary winding turns 15 1 300
Lp Transformer primary main winding inductance 0.566 mH | Refer GUI 3mH
Rcs Current sense resistor value 0.220Q 0.10Q 30
Rzcp1 ZCD series resistor 56.2 kQ Refer GUI 255 kQ
Rzcp 2 ZCD shunt resistor 2.7kQ Refer GUI Refer GUI
VCCsupply VCC voltage supply Wide +  Wide
« Narrow
+  External
Cvce VCC capacitor value 15 uF Refer GUI 100 uF
Vout,cap,rating Output capacitor voltage rating 80V 10V 450V
Ruv HV series resistor 100 kQ Refer GUI 255 kQ
I6p,pk Gate driver peak source current 30 mA 30 mA 118 mA
PWMR pull,up PWM pin internal pull up resistor 2.25kQ 2.25 kQ to 30 kQ, or Disabled
Table 6 Configurable parameters for startup
Symbol Basic description Example |Minimum Maximum
value value
Nss Number of soft start steps 20 1 20
Vout,dim,min Minimum output voltage when fully dimmed 12V Vout,start Voutov
Vout,start Output charging phase output voltage set-point 10.5V 50% of Vout,dim,min
Vout,dim,min
Vitart 0cP1 Output charging phase CS pin voltage level 1 for 0.5V Refer GUI Vocp1
MOSFET max. current cycle by cycle limit
Vocpa,init Initial CS pin voltage level 1 for MOSFET max. 03V Refer GUI Vocp1
current limit on the input voltage measurement
pulse before startup
Table 7 Configurable parameters for protections
Symbol Basic description Example |Minimum Maximum
value value
tauto,restart Auto-restart time 16s 0.4s 4.0s
Vocp1 Regulated mode CS pin voltage level 1 for MOSFET 0.5V Refer GUI 1.08V
max. current cycle by cycle limit
Reactiongypyoy | Output overvoltage protection reaction Auto- Auto-restart | Latch-Mode
t restart
Voutov Output overvoltage protection level 56.9V Vout,dim,min Refer GUI
(table continues...)
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Table 7 (continued) Configurable parameters for protections
Symbol Basic description Example |Minimum Maximum
value value

tvoutov,blank ABM | Output overvoltage protection blanking time in 0.5ms 0.2 ms 5.0 ms
ABM

ENadaptive,0vpyo | Enable switch for adaptive output overvoltage Enabled |Enabled Disabled

ut protection level

Voutov,red Output overvoltage protection level applied 51.3V Vout,dim,min Voutov
during auto-restart when the last triggered
protection is output overvoltage protection with
ENadaptive,OVP,Vout enabled.

lout,0vP red Output current set point max. limit applied 41.5mA | oyt min lout full
during auto-restart when the last triggered
protection is output overvoltage protection with
ENadaptive,OVP,Vout enabled.

Nvout, restore Blanking time for output voltage below Voytoyred | 500 0 5000
to exit output overvoltage protection with
ENadaptive,OVP,Vout enabled.

tvoutuV,blank Blanking time for regulated mode output 40 ms 40 ms 1000 ms
undervoltage protection

ENiout,max,peak | Enable switch for peak output overcurrent Enabled |Enabled Disabled
protection

lout,max,peak Peak output overcurrent protection level 2100 mA | Refer GUI Refer GUI

tiout,max,peak,bla | Blanking time for peak output overcurrent 1ms 0ms 5ms

nk protection

Speedocpiout | Auto-restart speed for peak output overcurrent Fast Slow Fast
protection

ENovpn Enable switch for maximum input voltage startup |Enabled |Enabled Disabled
check and input overvoltage protection

ENyvp,in Enable switch for minimum input voltage startup |Enabled |Enabled Disabled
check and input undervoltage protection

Vinov Input overvoltage protection level (rmsin case of 352 Vs | Vin start,max Refer GUI
AC input)

Vin start, max Maximum input voltage level at startup (rms in 326Vims | Vin start,min Vinov
case of AC input)

Vin start,min Minimum input voltage level at startup (rmsin 80 Vims Vinuv Refer GUI
case of AC input)

Vinuv Input undervoltage protection level (rms in case of | 63 Vs Refer GUI Vin start,min
AC input)

Tcritical Temperature threshold for IC overtemperature 119°C Refer GUI 143°C
protection

Debugyode Enable switch for debug mode Disabled |Enabled Disabled
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Table 8 Configurable parameters for multimode
Symbol Basic description Example |Minimum Maximum
value value
fow,max Maximum switching frequency for QRM1 and DCM | 70 kHz 20 kHz Refer GUI
Nocm,mod,gain | SWitching period modulation attenuation 16 0 (disabled), 4, 8, 16, 32
ton,min Minimum on-time ton min(Vin) value when 2 us Refer GUI ton,max
ton,min,V,out,sense(Vin) is lower than ton,min
tmin,demag Minimum transformer demagnetizing time value |3 s 3us Refer GUI
used for ton minvoutsense(Vin) Variable calculation
internally
ton,max Maximum on-time 11.5us Refer GUI 30 us
fow,min,Dcm Minimum switching frequency in DCM 20 kHz Refer GUI 20 kHz
ENpgm Enable switch for ABM Enabled |Enabled Disabled
NaBM,min Minimum number of pulses per burst 11 4 Refer GUI
Nagm,initvinuv | Initial number of pulses per burst when ENpgy 132 NagM,min Refer GUI
is enabled and V;, is near to input undervoltage
protection level Vi,yy
Vinhigh Input voltage level which when exceeded, the 277 Vems | Vin start,min Vinov
initial number of pulses per burst is fixed as
NABM,min if ENABM is enabled
Table 9 Configurable parameters for control loop response
Symbol Basic description Example |Minimum Maximum
value value
Kp.QrM Proportional gain of control loop in QRM1 512 10 3000
K\ orm Integral gain of control loop in QRM1 32 1 1000
Kppcm Proportional gain of control loop in DCM 2048 100 30000
Kipcm Integral gain of control loop in DCM 512 10 10000
Kp agM Proportional gain of control loop in ABM 128 1 600
Ki pgm Integral gain of control loop in ABM 32 1 200
ABMihs multiptie | Minimum set-point error threshold multiplier to 3 0 10
r activate control loop response in ABM
Table 10 Parameters for power factor correction
Symbol Basic description Example |Minimum Maximum
value value
Cemi Input current displacement compensation gain 0.1 uF 0 uF 1uF
parameter for enhanced PFC
Table 11 Configurable parameters for fine tuning
Symbol Basic description Example |Minimum Maximum
value value
tzcp,pD ZCD pin propagation delay compensation 270 ns Ons 1000 ns
parameter
(table continues...)
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Table 11 (continued) Configurable parameters for fine tuning
Symbol Basic description Example |Minimum Maximum
value value
trcddel Rising edge delay of ZCD signal after gated turn off | 380 ns Ons 1000 ns
tepc CS pin propagation delay compensation parameter | 200 ns 0ns 1000 ns
Kcoupling Transformer coupling coefficient parameter 0.96 0 2
Gout,loss Auxiliary loss compensation parameter 11.9Q 0msS 2mS
Rin DC link filter capacitor voltage ripple 11.0Q 0Q 300
compensation parameter to improve input voltage
estimation accuracy
Table 12 Configurable parameter for user ID
Symbol Basic description Example |Minimum Maximum
value value
Userip a UserIDA 1018 0 65535
List of fixed parameters
Table 13 Fixed parameters for hardware configuration
Symbol Basic description Default Minimum Maximum
value value
Lo,k Transformer primary leakage inductance 1%ofL, |- -
Vy Secondary main output diode forward voltage 0.7V - -
assumption for output voltage estimation
Vep GD pin peak voltage 12V - -
Table 14 Fixed parameter for startup
Symbol Basic description Default Minimum Maximum
value value
tss Soft start time step 0.5msor |- -
3.2/tss,
whichever
is lower
Table 15 Fixed parameters for protections
Symbol Basic description Default Minimum Maximum
value value
Voutuv Regulated mode output undervoltage protection | Voyut dimmin | - -
level /2
Wee,max VCC overvoltage protection level 24V - -
Tstart,max Maximum IC junction temperature for startup Teriticalrd°C | - -
thlankyin,0v Blanking time for input overvoltage threshold 1/(2fline) |- -
thlankvin,uv Blanking time for input undervoltage threshold 10/(2fine) |- -
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Table 16 Fixed parameters for multimode
Symbol Basic description Default Minimum Maximum
value value
fow,min,QrRM Minimum switching frequency in QRM1 20 kHz - -
foeMm,inityinuv Initial DCM switching frequency when ENpgy is 20 kHz - -
disabled and V;, is near to input undervoltage
protection level Vi vy
Table 17 Other fixed parameters
Symbol Basic description Default Minimum Maximum
value value
tcsLes CS leading edge blanking time 480 ns - -
tcsocea MOSFET overcurrent protection blanking time 240 ns - -
tzcp,ring ZCDringing suppression 1200 ns - -
thlank,cCM Blanking time for protection 10 ms - -
tow Discharge pulse duration 1.5us - -
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6 Electrical Characteristics and Parameters

All signals are measured with respect to the ground pin, GND. The voltage levels are valid provided other ratings
are not violated.

6.1 Package Characteristics
Table 18 Package Characteristics
Parameter Symbol Limit Values Unit |Remarks
min max
Thermal resistance for PG- | Rypya — 178 K/W | JEDEC 1s0p for 140 mW
DS0O-8-58 power dissipation
6.2 Absolute Maximum Ratings

Attention: Stresses above the values listed below 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. These values are not tested during production

test.
Table 19 Absolute Maximum Ratings
Parameter Symbol Limit Values Unit |Remarks
min max

Voltage externally supplied | Vyccext -0.5 26 v voltage that can be applied

to pin VCC to pin VCC by an external
voltage source

Voltage at pin GDx Vepx -0.5 Vyec +0.3 v if gate driver is not
configured for digital /O

Junction temperature T, -40 125 °C max. operating frequency
66 MHz fMCLK

Junction temperature T, -40 150% °C fow,max < 136 kHz

Storage temperature Ts -55 150 °C

Soldering temperature Tsowp — 260 °C Wave Soldering 2

Latch-up capability Iy — 150 mA |3 Pin voltages acc. to abs.
max. ratings

ESD capability HBM Viam — 1500 Vv 4)5)

ESD capability CDM Vepm — 500 Vv 6)

(table continues...)
1

Auto-restart may be delayed at low input voltage condition when junction temperature is above 125°C.
The lifetime is not guaranteed when IC operating junction temperature is above 125°C.

According to JESD22-A111 Rev A.

Latch-up capability according to JEDEC JESD78D, T»=85°C.

ESD-HBM according to ANSI/ESDA/JEDEC JS-001-2012.

product resp. package specific rating up to 2000 V

ESD-CDM according to JESD22-C101F.

o A~ W N
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Table 19 (continued) Absolute Maximum Ratings
Parameter Symbol Limit Values Unit |Remarks
min max

Input Voltage Limit Vin -0.5 3.6 v Voltage externally supplied
to pins GPIO, MFIO, CS, ZCD,
GPIO, VS, GDx (if GDx is
configured as digital I/0). (If
not stated different)

Maximum permanent =lcin_pe — 2.5 mA RMS

negative clamping current

for ZCD and CS

Maximum transient negative | -lc|y TR — 10 mA pulse <500ns

clamping current for ZCD

and CS

Maximum negative transient | -V|y zcp — 1.5 V pulse <500ns

input voltage for ZCD

Maximum negative transient | -Viy cs — 3.0 v pulse <500ns

input voltage for CS

Maximum permanent lcLp pc — 25 mA  |RMS

positive clamping current for

CS

Maximum transient positive |lcip TR — 10 mA | pulse <500ns

clamping current for CS

Maximum current into pin lac — 10 mA | for charging operation

VIN

Maximum sum of input lcLH. sum — 300 HA limits for each individual

clamping high currents for digital input stage have to

digital input stages of device be respected

Voltage at HV pin Vhy -0.5 600 Y

6.3 Operating conditions

The recommended operating conditions are shown for which the DC Electrical Characteristics are valid.

Table 20 Operating range
Parameter Symbol Limit Values Unit |Remarks
min max
Ambient temperature Ta -40 85 °C
Junction Temperature T, -40 125 °C max. 66 MHz fyck
Lower VCC limit Vvce Vuvorr — v device is held in reset when
Vvee < Vuvorr
Voltage externally supplied | Vyccext — 24 v maximum voltage that can
to VCC pin be applied to pin VCC by an
external voltage source
Gate driver pin voltage Vep -0.5 Vyec +0.3 v
Line frequency fline 45 66 Hz
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6.4 DC Electrical characteristics

The electrical characteristics provide the spread of values applicable within the specified supply voltage and
junction temperature range, T, from -40 °C to +125 °C.

Devices are tested in production at T, = 25 °C. Values have been verified either with simulation models or by
device characterization up to 125 °C.

Typical values represent the median values related to T, =25 °C. All voltages refer to GND, and the assumed
supply voltage is Vycc = 18 V if not otherwise specified.

Note: Not all values given in the tables are tested during production testing. Values not tested are explicitly
marked.
Table 21 Power supply characteristics
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

VCC_ON threshold Vvccon — VseLr — v Self-powered startup
(default)

VCC_ON_SELF threshold |Vgg ¢ 19 20.5 22 v dVycc/dt=0.2V/ms

VCC_ON_SELF delay tseLr — — 2.1 us | Reaction time of Vycc
monitor

VCC_UVOFF current |VCCUVOFF 5 20 40 |.1A VVCC < VSELF(min) -0.3V
or Vycc < Vexr(min) -
0.3V7

UVOFF threshold VUvorF — 6.0 — V | SYS_CFGO.SELUVTHR=0
0

UVOFF threshold Ayvorr — — +5 % This value defines the

tolerance tolerance of Vyyorr

UVOFF filter constant tuvorr 600 — — ns 1V overdrive

UVLO (UVWAKE) Vuvio — VUvorE - — v

threshold 1.25

UVWAKE threshold Ayvio — — 15 % This value defines the

tolerance tolerance of Vyyyi o

UVLO (UVWAKE) filter tuvio 0.6 — 2.2 us | 1Voverdrive

constant

OVLO (OVWAKE) Vovio — VgL — Vv

threshold

OVLO (OVWAKE) filter tovio 0.6 — 2.4 us | 1Voverdrive

constant

VDDP voltage Vyppp 3.04 3.20 3.36 v At PMDO/PSMD1. Some
internal values refer
to Vyppp / Vvppa
and Vypppps / Vvppaps
respectively.

(table continues...)

T Tested at Vycc=5.5V
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Table 21 (continued) Power supply characteristics
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

VDDA voltage VypDA 3.20 3.31 3.42 V  |AtPMDO/PSMD1. Some
internal values refer
to Vypop / Vvbpa
and Vypppps / Vvppaps
respectively.

Nominal range 0% to Vapcvee 0 — VRer Vv Vapcvee = 0.09 - Vyec?

100%

Reduced VCC range for | Rapcvee 8 — 92 % | 910

ADC measurement

Maximum error for TETOycc — — 3.8 LSBg

ADC measurement (8-bit

result)

Maximum error for TET256ycc |— — 5.2 LSBg

ADC measurement (8-bit

result)

Gate driver current lvceap — 0.26 0.35 mA | Tj=125°C

consumption excl. gate

charge current

VCC quiescent currentin | lyccpmbo — 3.5 4.7 mA | All registers have reset

PMDO values, clock is active,
CPU is stopped

VCC quiescent currentin | lyccpsmpz — 0.3 0.48 mA | T;=85°CWU_PWD_CFG

PSMD2 =2Cy

VCC quiescent currentin | lyccpsmpz — — 1.2 mA | T;=125°CWU_PWD_CFG

PSMD2 =2Cq

VCC qUieSCGnt current IVCCPSMD4 — 0.13 0.18 mA TJ <125°C

in power saving mode WU_PWD_CFG =00y

PSDM4 with standby

logic active

Table 22 Electrical characteristics of the GD pin

Parameter Symbol Values Unit | Note or Test Condition

Min. Typ. Max.

Input clamping current, |-l¢. — — 100 HA  |onlydigital input

low

Input clamping current, |l¢ — — 100 MA  |onlydigital input

high

(table continues...)

8 Theoretical minimum value, real minimum value is related to Vyyogr threshold.

9 Operational values.

10 Note that the system is turned off if Vycc < Vyrore.
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Table 22 (continued) Electrical characteristics of the GD pin
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

APD low voltage (active  |Vapp — — 1.6 v lgp=5mA

pull-down while device

is not powered or gate

driver is not enabled)

Rppp value Rppp — 600 — kQ | Permanent pull-down
resistor inside gate
driver

Rppp tolerance Dppp — — 125 % Permanent pull-down
resistor inside gate
driver

Driver output low ReoL — — 7.0 Q T,=125°C,lgp=0.1A

impedance

Nominal output high VeoH — 12 — v GDx_CFG.VOL =2,

voltage in PWM mode lgpH =-1 mA

Output voltage tolerance | Aygpn — — +5 % Tolerance of
programming options if
Vepr > 10V, lgpy=-1 mA

Rail-to-rail output high | Vgphrr Vycc- 0.5 — Vyee v If Vyycc < programmed

voltage Vgpn and output at high
state

Output high currentin -lepH — 100 — mA | GDx_CFG.CUR=8

PWM mode for GDO

Output high current AicoH — +15 % | Calibrated 2/

tolerance in PWM mode

Discharge current for leoDIs 800 — — mA |Vgp =4V and driver at

GDO low state

Output low reverse —lGDREVL — — 100 mA |AppliesifVgp<0Vand

current driver at low state

Output high reverse |GDREVH — 1/6of lgpy | — Applies if

current in PWM mode Vgp > Vgpy + 0.5V (typ)
and driver at high state

Table 23 Electrical characteristics of the CS pin

Parameter Symbol Values Unit | Note or Test Condition

Min. Typ. Max.

Input voltage operating | Vinp -0.5 — 3.0 v

range

(table continues...)

11 referred to GDx_CFG.CUR=16
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Table 23 (continued) Electrical characteristics of the CS pin
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

OCP2 comparator Vocpz — 1.6 — \Y SYS_CFGO0.0CP2 =00g

reference voltage,

derived from Vyppa,

given values assuming

Vvppa = Vvppajtyp

OCP2 comparator Vocp2 — 1.2 — v SYS_CFGO0.0CP2 =015

reference voltage,

derived from Vyppa,

given values assuming

Vyppa = Vvppaytyp

OCP2 comparator Vocr2 — 0.8 — v SYS_CFGO0.0CP2 =10g

reference voltage,

derived from Vyppa,

given values assuming

Vyppa = Vvppa typ

OCP2 comparator Vocp2 — 0.6 — v SYS_CFGO0.0CP2 =113

reference voltage,

derived from VVDDA’

given values assuming

Vyppa = VDA typ

Threshold voltage Dvocp — — 15 % Voltage divider tolerance

tolerance

Comparator propagation |tocpopp 15 — 35 ns

delay

Minimum comparator tocpapw — — 30 ns

input pulse width

OCP2F comparator tocr2rPD 70 — 170 ns |dVcs/dt=100V/us

propagation delay

Delay from Vs crossing | tcsgpxocp2 | 125 135 190 ns | dVes/dt=100V/us;

Vcsocp to begin of GDx fucLk = 66 MHz. GDx

turn-off (Igpg > 2mA) driven by QR_GATE
FIL_OCP2.STABLE=3

OCP1 operating range Vocp1 0 — VRer/2 \Y RANGE =00g

OCP1 threshold at VOCPlFS 1187 1209 1243 mV RANGE :003

full scale setting

(CS_OCP1LVL=FFy)

Delay from Vs crossing | tesocp: 90 170 250 ns Input signal slope dV¢s/

VCSOCPl to CS_OCP1 dt=150 mV/us This

rising edge, 1.2 V range slope represents a use
case of a switch-mode
power supply with
minimum input voltage.

(table continues...)
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Table 23 (continued) Electrical characteristics of the CS pin
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

Delay from CS_OCPl tOCPlGATE — — 130 ns

rising edge to QR_GATE

falling edge

Delay from QR_GATE tGATEGDX 1 5 ns GDx driven by QR_GATE.

falling edge to start of Measured up to

GDx turn-off lgpx > 2 MA

OCP1 comparatorinput |tocpipw 60 — 95 ns | Shorter pulses than min.

single pulse width filter are suppressed, longer
pulses than max. are
passed

Nominal S&H Operating VCSH 0 — VREF/2 Vv CS_ICR.RANGE :OOB

range 0% to 100%

Reduced S&H operating | RRcysy 8 — 92 % CS_ICR.RANGE =005

range Operational values

Maximum error of TETOcs0s — — 4.7 LSB | CS_ICR.RANGE =00g

CS0 S&H for corrected

measurement (8-bit

result)

Maximum error of TET256c505 | — — 6.0 LSB | CS_ICR.RANGE =00g

CS0 S&H for corrected

measurement (8-bit

result)

Nominal S&H operating | Vcsy 0 — VRer/6 Y CS_ICR.RANGE =11

range 0% to 100%

Reduced S&H operating | RRcysy 20 — 80 % CS_ICR.RANGE =115

range Operational values

Maximum error of TETOcsos — — 8.0 LSB |CS_ICR.RANGE =113

CS0 S&H for corrected

measurement (8-bit

result)

Maximum error of TET256c505 | — — 8.7 LSB | CS_ICR.RANGE =115

CS0 S&H for corrected

measurement (8-bit

result)

S&H delay of input buffer |tcspst — — 510 ns Referring to jumpin

input voltage. Limits the
minimum gate driver T,,
time.
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Table 24

Electrical characteristics of the ZCD pin

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or Test Condition

Input voltage operating
range

Vine

-0.5

3.3

Input clamping current,
high

leLn

100

MA

Zero-crossing threshold

VzeTHR

15

40

70

mV

Comparator propagation
delay

tzcprp

30

50

70

ns

dVZCD/dt =4 V/I.lS

Input voltage negative
clamping level

-VinpcLn

140

180

220

mV

Analog clamp activated

Nominal I/V-conversion
operating range 0% to
100%

=l

0.5

mA

CRNG =115Gain =4800
mV/mA

Nominal I/V-conversion
operating range 0% to
100%

=l

mA

CRNG =10gGain = 2400
mV/mA

Nominal I/V-conversion
operating range 0% to
100%

—lyy

mA

CRNG =01Gain = 1200
mV/mA

Nominal I/V-conversion
operating range 0% to
100%

~ly

mA

CRNG =00g Gain =600
mV/mA

Reduced I/V-conversion
operating range

RRyy

80

%

Maximum error

for corrected ADC
measurement (8-bit
result)

TETOp

4.1

LSBg

CRNG =005

Maximum error

for corrected ADC
measurement (8-bit
result)

TET256)y

9.7

LSBg

CRNG =004

Maximum deviation
between ZCD clamp
voltage and trim result
stored in OTP

Ezcocip

%

_IIV >0.25mA

IV-conversion delay of
input buffer

tivst

900

ns

Refers to jump in input
currentt?

(table continues...)

12

Datasheet

Limits the minimum gate driver T, time.

a1

Revision 1.1
2021-06-25



XDPL8210 Digital Flyback Controller IC

XDP™ Digital Power

infineon

Electrical Characteristics and Parameters

Table 24

(continued) Electrical characteristics of the ZCD pin

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or Test Condition

Nominal S&H input
voltage range 0% to
100%

VzsH

2/3 - Vrer

SHRNG =0

Nominal S&H input
voltage range 0% to
100%

VzsH

VRer /2

7/6 - VRer

SHRNG =1

Reduced S&H input
voltage range

RRzysH

95

%

Maximum error

for corrected ADC
measurement (8-bit
result)

TETOzyso

3.7

LSBg

SHRNG =05

Maximum error

for corrected ADC
measurement (8-bit
result)

4.9

LSBg

SHRNG =0

Maximum error

for corrected ADC
measurement (8-bit
result)

TETOzys1

4.2

LSBg

SHRNG =1

Maximum error

for corrected ADC
measurement (8-bit
result)

TET2562y5;

5.8

LSBg

SHRNG =1

S&H delay of input buffer
referring to jump of input
voltage

tzsHsT

1.0

Us

SHRNG =0gT; < 125 °C

S&H delay of input buffer
referring to jump of input
voltage

tzsHsT

1.6

HS

SHRNG =1gT;=125°C

Table 25

Electrical characte

ristics of the HV pin

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or Test Condition

Current for Ve cap
charging

3.0

7.5

mA

Vihy =30 V; Vyee < Vvecon -
0.3V;T;20°C

Current for V¢ cap
charging

2.4

7.5

mA

Vv =30 V; Vyee < Vyecon -
0.3V;-25°C< TJ- <0°C

Current for Ve cap
charging

2.0

7.5

mA

Vihv =30 V; Vyee < Vyecon -
0.3V;T;<-25°C

(table continues...)
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Table 25 (continued) Electrical characteristics of the HV pin

Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

Nominal current for IMEAS 0 — 9.6 mA |CURRNG =11

measurement path 0% to

100%

Nominal current for IMEAS 0 — 4.8 mA | CURRNG =10

measurement path 0% to

100%

Nominal current for IMEAS 0 — 1.6 mA |CURRNG=01g

measurement path 0% to

100%

Comparator threshold (in | THRcomp 15 20 25 % COMPTHR=00g

% of full range of IMEAS)

Comparator threshold (in | THRcomp 25 30 35 % COMPTHR=013

% of full range of lyeas)

Comparator threshold (in | THRcomp 45 50 55 % COMPTHR=113

% of full range of lygas)

Table 26 Electrical characteristics of the PWM pin

Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

MFIO reference voltage | Vuriorer — Vvppp — v Selection = Vyppp, Not

power down

Input low voltage Vi — — 1.0 v

Input high voltage ViH 2.0 — — v

Pull-up resistor tolerance | Agpy — — +20 % Overall tolerance

PWM frequency fowm 500 — 2000 Hz

Table 27 Electrical characteristics of the UART pin

Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

Input clamping current, |-l¢. . — — 100 MA  |onlydigital input

low

Input clamping current, |lc — — 100 MA  |onlydigital input

high

Input capacitance CinpuT — — 25 pF

Input low voltage Vi — — 1.0

Input high voltage Viy 2.1 — —

Input low current with -l py 30 — 90 UA | Measured at max.V,

active weak pull-up WPU

(table continues...)
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Table 27 (continued) Electrical characteristics of the UART pin
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.
Max. input frequency finPUT 15 — — MHz
Output low voltage VoL — — 0.8 v lo. =2 mA
Output high voltage VoH 2.4 — — \Y lop=-2 mA
Output sink current loL — — 2 mA
Output source current -loH — — 2 mA
Outputrisetime (0>1) |trse — — 50 ns |20 pF load, push/pull
output
Output fall time (1 > 0) traLL — — 50 ns |20 pF load, push/pull or
open-drain output
Max. output switching fswitcn 10 — — MHz
frequency
UART baudrate fuarT -10% 57600 +10% baud
Table 28 Electrical characteristics of the A/D converter
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.
Integral non-linearity INL — — 1 LSBg |13
Table 29 Electrical characteristics of the reference voltage
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.
Reference voltage VRer — 2.428 — v
VREF overall tolerance Avrer — — 1.5 % Trimmed, T;< 125 °Cand
aging
Table 30 Electrical characteristics of the OTP programming
Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.
OTP programming Vpp 7.35 7.5 7.65 v Operational values
voltage at the VCC pin for
range C000y to CFFFy
OTP programming lpp — 1.6 — mA | Programming of 4 bits in

current

parallel

13 ADC capability measured via channel MFIO without errors due to switching of neighbouring pins, e.g. gate
drivers, measured with STC = 5. MFIO buffer non-linearity masked out by taking ADC output values = 30

only.
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Table 31 Electrical characteristics of the clock oscillators

Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

Master clock oscillation | tycik 15.0 15.8 16.6 ns In reference to 66 MHz

period including all fmcLk

variations

Main clock oscillator Aycik -3.2 — +3.5 % Temperature drift and

frequency variation aging only, 66 MHz fyc .«

of stored DPARAM

frequency

Standby clock oscillator | fstpeik 96 100 104 kHz | Trimming tolerance at

frequency Ta=25°C

Standby clock oscillator | fstpeik 90 100 110 kHz | Overall tolerance, T <

frequency 125°C

Table 32 Electrical characteristics of the temperature sensor

Parameter Symbol Values Unit | Note or Test Condition
Min. Typ. Max.

Temperature sensor ADC | ADCrgmp 0 — 190 LSB |ADCrgmp =40+

output operating range temperature / °C)

Temperature sensor Atemp — — +6 K Incl. ADC conversion

tolerance accuracy at3o
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7 Package dimensions
The package dimensions of PG-DSO-8 are provided.

1) +0.17
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502 @
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Pin 1 Marking / 1% H | H a“—

1) Does not include plastic or metal protrusion

2) Does not include dambar protrusion of 0.127 Max. in excess of the lead width dimension
All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [--@--@--]

4.02"
)
2

Figure 25 Package dimensions for PG-DSO-8
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All dimensions are in units mm
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Figure 26 Tape and reel for PG-DSO-8

Note: You can find all of our packages, packing types and other package information on our Infineon
Internet page “Products”: http://www.infineon.com/products.
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Revision History

Major changes since previous revision

Revision History

Revision Description

1.1 + Remove DCinput related text

+  Update .dp Interface Gen2 ordering link

«  Remove Dpjy max from list of fixed parameters

«  Add Dpjm,max> frwm,max @nd fpywm, min to list of configurable parameters
«  Change maximum value of configurable parameter Dpy min

«  Change minimum value of configurable parameter Dpy off

1.0 Initial release
Glossary

ABM

Active Burst Mode (ABM)

Active Burst Mode is an operating mode of a switched-mode power supply for very light load conditions. The
controller switches in bursts of pulses with a pause between bursts in which no switching is done.

cc
Constant Current (CC)

Constant Current is a mode of a power supply in which the output current is kept constant regardless of the
load.

CRC
Cyclic Redundancy Check
A cyclic redundancy check is an error-detecting code commonly used to detect accidental changes to raw data.

DCM
Discontinuous Conduction Mode (DCM)

Discontinuous Conduction Mode is an operational mode of a switching power supply in which the current starts
and returns to zero.
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ECG
Electronic Control Gear (ECG)

An electronic control gear is a power supply which provides one or more light module(s) with the appropriate
voltage or current.

EMI
Electro-Magnetic Interference (EMI)

Also called Radio Frequency Interference (RFI), this is a (usually undesirable) disturbance that affects an
electrical circuit due to electromagnetic radiation emitted from an external source. The disturbance may
interrupt, obstruct, or otherwise degrade or limit the effective performance of the circuit.

FB
Flyback (FB)

A flyback converter is a power converter with the inductor split to form a transformer, so that the voltage ratios
are multiplied with an additional advantage of galvanic isolation between the input and any outputs.

GUI
Graphic User Interface

A graphical user interface is a type of interface that allows users to interact with electronic devices through
graphical icons and visual indicators.

IC
Integrated Circuit (IC)

A miniaturized electronic circuit that has been manufactured in the surface of a thin substrate of semiconductor
material. An IC may also be referred to as micro-circuit, microchip, silicon chip, or chip.

LED
Light Emitting Diode (LED)
Alight-emitting diode is a two-lead semiconductor light source which emits light when activated.

LP
Limited Power (LP)
Limited Power is a mode of a power supply in which the output power is limited regardless of the load.

MCU
Microcontroller Unit (MCU)

A microcontroller is a small computer on a single integrated circuit containing a processor core, memory, and
programmable input/output peripherals.

PC
Personal Computer

A personal computer is a general-purpose computer whose size, capabilities, and original sale price make

it useful for individuals, and which is intended to be operated directly by an end-user with no intervening
computer time-sharing models that allowed larger, more expensive minicomputer and mainframe systems to
be used by many people, usually at the same time.

PFC
Power Factor Correction (PFC)

Power factor correction increases the power factor of an AC power circuit closer to 1 which corresponds to
minimizing the reactive power of the power circuit.
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PF
Power Factor (PF)
Power factor is the ratio between the real power and the apparent power.

PWM
Pulse Width Modulation (PWM)

Pulse-width modulation is a technique to encode an analog value into the duty cycle of a pulsing signal with
arbitrary amplitude.

QRM1
Quasi-Resonant Mode, switching in first valley (QRM1)

Quasi-Resonant Mode is an operating mode of a switched-mode power supply which maximizes efficiency. This
is achieved by switching at the occurrence of the first valley of a signal which corresponds to a time when
switching losses are low.

THD
Total Harmonic Distortion (THD)

The total harmonic distortion of a signal is a measurement of the harmonic distortion present and is defined as
the ratio of the sum of the powers of all harmonic components to the power of the fundamental frequency.

UART
Universal Asynchronous Receiver Transmitter

A universal asynchronous receiver transmitter is used for serial communications over a peripheral device serial
port by translating data between parallel and serial forms.

USB
Universal Serial Bus

Universal Serial Bus is an industry standard that defines cables, connectors and communications protocols
used in a bus for connection, communication, and power supply between computers and electronic devices.

UVLO
Undervoltage Lockout (UVLO)

The Undervoltage-Lockout is an electronic circuit used to turn off the power of an electronic device in the event
of the voltage dropping below the operational value.
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