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XDPL8221 CSV file parameter description for
100 W reference design

XDP™ digital power
Ordering code: REF-XDPL8221-U100W

About this document

Scope and purpose

This document describes the parameters defined in the CSV file for the XDPL8221 digital controller.

Intended audience

This document is intended for anyone who intends to design a high-performance dual-stage Power Factor
Correction (PFC) + flyback AC/DC-DC converter for LED lighting based on the XDPL8221 digital controller.

Table of contents

XDP™ digital POWEN..cuuiiuuiireiirriiinicineiirniciasisestressraesssessssssrsssssssssssssssssssssssssssssssssssassssssssssssassssssssnssne 1
About this dOCUMENT......ciuuiiiuiiiiiiiiiiiiiitiiiiiiiiiittaiittitteictainaessseisrssssnssssssssssssssssssssssssssssssssssssssssssns 1
Table Of CONtENTS....ciiuiiiiiiiiiiriiiiiitiiitiitiniittiiteitteietatraeissestsscrassssessssssssssssnsssssssssssssssssssssssssssssnsens 1
1 LY 4T [Tl T N 2
2 Parameter handling/recommendations........cccuiiuiineiieiiniiiesiniinsiesiancsesssscsessessssssssssssssssssssssnsss 3
2.1 DESIGN PATAMETELS ..eueiiiierieiieiieerteeteste st este et es e e st essesssaesseessaesseesasesssesssaesseesssesnsessseesseessaesnsessesses 3
2.1.1 GUI LMt fOr Dasic MOAE...cc.viiieeieieeeeteeeeeee ettt e e e sae s e et e sbesra e tesbeenaensasssensensean 3
2.1.2 OUTPUL SEE-POINTS ..ttt sttt rree s sre e et e e s ate e s beessabe e s bt e esssaesssaesssseesssaeenssessssaesnsseesnses 4
2.13 Hardware CONFIZUIAtIoON.....c.ciciiieeiececeeeeereee ettt ettt v e e e s e e e e s e s se e s essesneessessnns 5
2.14 PEC PrOTECTION. . etei ettt ettt cse e e te e st e st e e s be e s baeessbae s stessssaesssaeesssaesssaeensseesssaessssesensaeens 6
2.15 FLYDACK PrOtECION ettt et e ettt sa et e st e s e e ae s e essessesssesesneensassnns 7
2.1.6 Adaptive temperature ProteCiON ......iiiiieireiieeieeree e seesee s e e s aesstessseessaessaessnesssesssasseens 9
2.1.7 (CT=T o =T | W o) (=T o1 A [0 o OO TR PR 10
2.1.8 Start-Up and SNUL-AOWN.......occuieiieeecee ettt et e e e e e st e e e st e e be e baesbeesbaesseesnnesnsaensaens 11
2.1.9 PFEC CONTIOLLOOP vttt ettt ettt s e ste e ste e s e e st e s ae s be e e e sbaessnesrtesssasssassseesssesnsesseensennns 12
2.1.10 Y o T el oo 1A o] N UoT o] o USSP 13
2.1.11 DIMIMING ettt sttt et s e st st e st e e be e s st e satesssesssa e saessaesasesasesasasssaessaesssessesseesesnns 14
2.1.12 UART commUNICAtioN INEEITACE ....ecveeeeeieeeeeeeeeeeee sttt sttt s a e s es 16
2.1.13 FINE-TUNING PArAMETEIS ....eeiiiiiitirteeteeteet ettt sttt st st e st e st e beesse e s st e satesabessbesssaessaesssesasesane 17
3 Default parameter values for XDPL8221 100 W reference board..........ccccceeruuncennniernnnceennceennneenns 19
4 REFEIENCES cuuruurriniiiniirniriniituiiteittuietniireeirseisrssrsesssessssssrssssssssssssrsssssssssssssssssssssssssssssssnsssnssns 23
REVISION NISTOIY...cuiiiiiieiieiinienienierieceececentessocsscascessossscsssessessssssssssassssssssssssssssssssssssassssssssssasssssnssssns 24

Please read the Important Notice and Warnings at the end of this document Revision 1.0

www.infineon.com/XDP 2018-10-12



(infineon

This application note describes the available parameters and their use for the XDPL8221, which is a
configurable digital platform product. It can be configured to meet a wide range of application requirements.
This is enabled by changing the application-related parameters. These are constants used by the application
firmware, which is programmed in the IC controller and can be adapted to the respective LED-driver
requirements on the different boards. The parameters are defined in the CSV file provided by Infineon. The
procedure for changing the parameters is done through the .dp Vision tool.

Introduction

1 Introduction

Note: The predefined parameters used in this description are intended for the 100 W universal-input
reference board.

Application Note 20f25 V1.0
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Parameter handling/recommendations

2 Parameter handling/recommendations

After finishing calculations of the hardware components according to the design guide (see [4]), the user must
determine the configuration of the XDPL8221. This is achieved by entering the hardware configuration and the
customer’s requirements into the .dp Vision tool. Based on this data, the .dp Vision tool will automatically
calculate all relevant parameters. The tool allows the user to test the ICs with the parameters and finally to
burn the parameters into the ICs.

A complete list of available parameters in the XDPL8221 can be found in the XDPL8221 datasheet (see [1]).
Detailed information on using the .dp Vision tool is available in the application note for the XDPL8221 reference
design (see [2]) and in the .dp Vision User Guide (see [3]).

The following sub-sections describe a few examples of how to set up an XDPL8221 configuration file.

2.1 Design parameters

The parameters are defined with default values in the CSV file. This is provided by Infineon and is available to
be downloaded from http://www.infineon.com/cms/en/product/promopages/digital-power. After opening an
existing configuration CSV file through the .dp Vision tool, it is necessary to enter the appropriate values
calculated in the XDPL8221 system design simulation tool. Available parameters are presented in the following
sub-sections.

Note: .dp Vision will check the plausibility of the parameter values input by the user. If any value violates
the limits, the value will turn red and a warning will appear. The limits may also depend on other
user inputs.

2.1.1 GUI limits for basic mode

The Graphical User Interface (GUI) limits define the limits of the output set-points for the usage of the GUI (for
the end customer to program different specific parameters of LED drivers) as follows:

[ GUI limits for basic mode

GUI_min_I_out_ful 350 mA
GUI_max_I_owt_fui 2500 mA
GUI_min_V_out_set 30

GUI_max_V_out_set 50

GUI_min_P_out_set 15 W
GUI_max_P_out_set 105 W

Figure 1 Limits for the output set-points

The parameters are described in Table 1.

Table1 Value limits for the output set-points

Parameter Description Unit
GUI_min_I_out_full | The minimum non-dimmed output current set-point for the GUI mA
GUI_max_I_out_full | The maximum non-dimmed output current set-point for the GUI mA

GUI_min_V_out_set | The minimum output voltage set-point for the GUI

GUI_max_V_out_set | The maximum output voltage set-point for the GUI

v
v
GUI_min_P_out_set | The minimum output power set-point for the GUI W
GUI_max_P_out_set | The maximum output power set-point for the GUI W

Application Note 30f25 V1.0
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2.1.2 Output set-points

The most prominent feature of the XDPL8221 is that the controller can regulate the output in Constant Current
(CC), Constant Voltage (CV) and Limited Power (LP) modes. To configure the CC, CV and LP modes, three
parameters are necessary, as shown in Figure 2.

I_out_full [/ 2500 ma

V_out_set [&]48.0 v

P_out_set [&] 100.0 w
Figure 2 Output set-point parameters

The parameters are described in Table 2 and the corresponding Figure 3.

Table 2 Output set-point parameters
Parameter Description Unit
I_out_full In CC mode: non-dimmed (100 percent) regulated output current value | mA
In CV and LP modes: maximum output current value
V_out_set In CV mode: regulated output voltage value Y
In CC and LP modes: maximum output voltage value
P_out_set Maximum limited output power value W
Output
voltage
A
\P_out_set
V_out_set+ A

Constantvoltage

Limited
power

Constant
current

} P Output current
I_out_full

Figure3  XDPL8221 CC/CV/LP mode
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2.1.3

Hardware configuration

Infineon

Hardware configurations represent the core board component values that are assembled on the respective
application board. The parameters should be entered in the fields as shown.

Figure 4

Hardware configuration parameters

The parameters are described in Table 3 and Figure 5.

Table 3 Hardware configuration parameters
Parameter Description Unit
L_PFC PFC choke inductance mH
R_HV HV resistor value for start-up cell current limitation and AC/DC input kQ
voltage sensing
R_VS_1 PFC bus voltage sense divider upper resistor value kQ
R_VS_2 PFC bus voltage sense divider lower resistor value kQ
|_GDPFC PFC gate driver output current when turning on mA
Lp Flyback transformer primary inductance mH
|_p_max Flyback maximum primary peak current value A
N_p/N_s Flyback transformer turns ratio of primary to secondary windings -
N_p/N_a Flyback transformer turns ratio of primary to auxiliary windings -
R_CS_FB Flyback Current Sense (CS) resistor value Q
R_ZCD_FB_1 Flyback Zero Crossing Detection (ZCD) divider upper resistor value kQ
R_ZCD_FB_2 Flyback ZCD divider lower resistor value kQ
V_out_offset Output voltage offset to compensate for the voltage drop of the v
transformer winding and the ZCD resistor’s divider tolerance
|_GDFB Flyback gate driver output current when turning on mA

Application Note
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Figure 5 XDPL8221 typical application schematic
2.1.4 PFC protection

Customers must define PFC protection parameters individually according to their own application
requirements in order to protect the PFC core components on the application board.

Figure 6

PFC protection parameters

The parameters are described in Table 4 with the corresponding Figure 7.

Table 4 PFC protection parameters
Parameter Description Unit
Reaction_V_bus_OVP2 | Controller reaction to the bus over-voltage level 2 detection: -
“Fast-Auto-Restart Mode”: controller will be in fast auto-restart mode.
“Auto-Restart Mode”: controller will be in auto-restart mode
“Latch-Mode”: controller will be in latch mode
V_bus_OVP1 Bus over-voltage detection level 1 threshold value. v
PFC will stop switching if the detection threshold is reached continuously
for the defined blanking time (384 us). Flyback will continue switching.
Application Note 6 of 25 V1.0
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Parameter Description Unit

t_start_max_PFC Maximum PFC soft-start time at start-up. ms

If the defined bus voltage V_bus_steady_entry_UV (see Table 9) is not
reached within this time, the controller will enter auto-restart mode.

Reaction_Vin_0OV Controller reaction to the input over-voltage detection: -
“Auto-Restart Mode”: controller will be in auto-restart mode
“Latch-Mode”: controller will be in latch mode

V_in_OV Input over-voltage detection threshold value v
V_in_UV Input under-voltage detection threshold value Y
V_in_start_hyst Voltage hysteresis between brown-out and brown-in threshold v
Reaction_PFC_OCP2 Controller reaction to PFC over-current level 2 detection: -
“Auto-Restart Mode”: controller will be in auto-restart mode
“Latch-Mode”: controller will be in latch mode
V_CS_OCP1_PFC Maximum voltage at the PFC CS resistor to trigger over-current |V

protection level 1

Figure 7 PFC protection description

2.1.5 Flyback protection

Flyback protection parameters must be defined individually for specific application requirements in order to
protect the core flyback components on the application board.

Figure 8 Flyback protection parameters

The flyback protection parameters are described in Table 5 with the corresponding Figure 9.

Application Note 7of25 V1.0
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Table 5 Flyback protection parameters

Parameter Description Unit

V_out_ov Output over-voltage detection threshold. v
If the output over-voltage detection threshold is reached for the blanking time,
the controller will enter auto-restart mode.

V_out_uv Output under-voltage detection threshold. \Y
If the output under-voltage detection threshold is reached for the blanking time,
the controller will enter auto-restart mode.

t_start_max_FB Maximum flyback start-up time in order to detect an output short at start-up ms

I_out_OC Output over-current detection threshold value. A
If the output over-current detection threshold is reached for the blanking time,
the controller will enter auto-restart mode.

P_out_OP Output over-power detection threshold value. W
If the output over-power detection threshold is reached for the blanking time,
the controller will enter auto-restart mode.

EN_V_BUS_FB To enable the bus voltage plausibility check through the flyback stage: -
Enabled: bus voltage check by flyback feature is enabled
Disabled: bus voltage check by flyback feature is disabled

Reaction_Vbus_FB | Controller reaction to the bus voltage plausibility check error: -
“Auto-Restart”: controller will enter auto-restart mode
“Latch-Mode”: controller will enter latch mode

EN_FB_OCP2 To enable the flyback over-current protection level 2 detection: -
Enabled: over-current protection level 2 is enabled
Disabled: over-current protection level 2 is disabled

Reaction_FB_OCP2 | Controller reaction to the flyback over-current protection level 2 detection: -
“Auto-Restart”: controller will enter auto-restart mode
“Latch-Mode”: controller will enter latch mode

Output
voltage Output Legend:
Vout.o-.':‘ / o Y\ Poutset |_:| Operating range
Vosau _] Constant voltage N\
Limited
power
€ = —— | _Dimming | Constant
current
Vout start ~] Output
Vout,uv € Dim-to.Off short
I {-=——=—= Output current
lout,min lout,full
Figure 9 Flyback protection description
Application Note 80f25 V1.0
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2.1.6 Adaptive temperature protection

This section allows the user to set the values and reactions for temperature protection. It is necessary to enter
temperature threshold values that define the device’s behavior regarding operating temperature conditions. In
addition to the conventional over-temperature protection, the XDPL8221 also features an external advanced
adaptive temperature protection.

Figure 10 Adaptive temperature protection parameters

The parameters are described in Table 6, Figure 11 and Figure 12.

Table 6 Adaptive temperature protection parameters
Parameter Description Unit
T_critical Defines the internal over-temperature protection threshold. If the internal °C

temperature reaches this threshold, the internal over-temperature protection
is activated and the controller will react with a defined protection mode.

T_start Defines the internal recovery temperature threshold. After the internal over- °C
temperature protection is triggered, when the internal temperature drops
back to this threshold, the controller will return to normal operation.

R_NTC_critical Defines the external NTC resistor value threshold. If the connected external | Q
NTC resistor value reaches this threshold, the external temperature
protection is activated and the controller will react with a defined protection
mode.

R_NTC_hot Defines the external NTC resistor value threshold. If the connected external Q
NTC resistor value reaches this threshold, the adaptive temperature
protection is activated with thermal management reaction.

t_step Thermal management: time step for each output current change s
I_out_step Thermal management: output current step change A
|_out_red Thermal management: lowest output current value that can be reached while | A

reducing current

Output current
A
lout,full
A
Y
P Temperature
Tstart Teritical
Figure 11 Over-temperature protection parameters description
Application Note 90f25 V1.0
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Temperature reduced
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Temperature reduced
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| | |

NTC | | [

Rntehot resistance »Time
RnTc, critical
Figure 12 Adaptive temperature protection parameters description
2.1.7 General protection
General protection parameters set the different global protection features.
Figure 13 General protection parameters
The parameters are described in Table 7 and Figure 14.
Table 7 General protection parameters
Parameter Description Unit

EN_VCC_Undervoltage

To enable the Vcc under-voltage protection. The controller will enter auto-
restart mode if the threshold VCC_UV is reached.

Enabled: the Vcc under-voltage protection feature is enabled.
Disabled: the Vcc under-voltage protection feature is disabled.

VCC_ov Vcc over-voltage threshold Y
VCC_uv Vcc under-voltage threshold Y
t_AR Auto-restart time defines the duration in the controller protection mode
auto-restart.
It starts at the moment the controller stops operation until the next
restart.
t_AR_fast Fast auto-restart time defines the duration in the controller protection |s
mode fast auto-restart.
It starts at the moment the controller stops operation until the next
restart.
N_AR_max Maximum number of restarts in case of any limited number of restarts for | -

any protection. After this number of restarts, the controller will latch.

Application Note
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Parameter Description Unit
Debug_Mode Debug mode switches all protections to stop mode. -
“Disabled”: controller will enter corresponding defined mode in case of
protection.
“Enabled”: Controller will enter stop mode in case of any protection.

triank t:ntz,\ tar \13,\ ta ’
Figure 14 General protection parameters description
2.1.8 Start-up and shut-down

The parameters in this section define the start-up and end conditions for both the PFC and FB stages.

Figure 15 Start-up and shut-down parameters

The parameters are described in Table 8 and Figure 16.

Table 8 Start-up and shut-down parameters
Parameter Description Unit
V_bus_start_PFC Bus voltage threshold value. The PFC soft-start is executed when the v

bus voltage is higher than this threshold.

V_out_start Output voltage threshold value. After the output voltage reaches this v
threshold, control loop is activated and start-up is finished.

Application Note 11 0f 25 V1.0
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Parameter Description Unit

En_Slew_Rate_Limitation | To enable the slew rate limitation for flyback output current: -
Enabled: the slew rate limitation is enabled
Disabled: the slew rate limitation is disabled

lout_slew_rate_step_size | Limit for the rising slew rate of the output current mA/ms

Vius
A

. Vous,ser A A AN
J bus,stdy,entr, UV

”Ju:,srarf,PFC = _'//_'

A J

«—> > t

VCCH starnup steady state

passive charging

charging tiofstar

Figure 16 Start-up and shut-down parameters description

2.1.9 PFC control loop

PFC control loop parameters determine PFC behavior in operation.

' O PFC Control Loop

SVP_demn 1

t_on_max_PFC | 32.00 us
£_sw_max_PFC 100.00 kHz
f_sw_min_PFC 30.00 kHz
f_sw_max_dam_PFC 150.00 kHz
N_valley_max_PFC [

V_bus_set || 460.0 v
V_bus_steady_entry_OV =l 480.0 U}
V_bus_steady_entry_LIWV = | 443.0 v

Figure 17 PFC control loop parameters

The parameters are described in Table 9 and Figure 18.

Table 9 PFC control loop parameters

Parameter Description Unit
SVP_dcm PFC regulator proportional gain in DCM -
t_on_max_PFC PFC maximum on-time limit us
f_sw_max_PFC PFC maximum switching frequency kHz
f_sw_min_PFC PFC minimum switching frequency kHz
Application Note 12 of 25 V1.0
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Parameter Description Unit
f sw_max_dcm_PFC PFC maximum switching frequency in DCM kHz
N_valley_max_PFC The maximum possible PFC switching valley -
V_bus_set Bus voltage set-point v
V_bus_steady_entry_OV | Bus voltage steady-state entry over-voltage threshold: v
After the bus OVP1 protection is triggered, normal PFC operation is
resumed when bus voltage falls below this threshold.
V_bus_steady_entry_UV | Bus voltage steady-state entry under-voltage threshold: v
Once this threshold is reached, PFC soft-start is finished and the steady-
state PFC operation starts.
Vbus
o
Fhzor:
I vbu:, stdy,entr,OV . .
Vusset 7~
I"lms,m'
) "t
charging
Figure 18 PFC control loop parameters description
2.1.10 Flyback control loop
Flyback control loop parameters determine the flyback behavior.
Figure 19 Flyback control loop parameters
The parameters are described in Table 10 and Figure 20.
Table 10 Flyback control loop parameters
130f25 V1.0
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Parameter Description Unit
K_I_QRM Integral gain of the control loop in QRM. Typically, a good value is 100*K_P_QRM. -
K_P_QRM Proportional gain of the control loop in QRM -
K_I_DCM Integral gain of the control loop in DCM. Typically, a good value is 100*K_P_DCM. -
K_P_DCM Proportional gain of the control loop in DCM -
K_I_ABM Integral gain of the control loop in ABM -
K_P_CV Proportional gain for CV mode -
K_D_CV Derivative gain for CV mode -
f_sw_min_FB Minimum switching frequency of flyback converter kHz
V_CS_min_FB Minimum primary peak current converted to voltage at the shunt resistor. Decrease |V
to achieve lower output current (a wider dimming range). Increase in case of
instabilities due to ringing at the CSFB pin.
V_out_min Minimum output voltage Y
f_burst_FB Burst frequency in Active Burst Mode (ABM) Hz
N_ABM_min_FB | Minimum number of pulses in the ABM -
Figure 20 Flyback control loop parameters description
2.1.11 Dimming

This section enables users to define parameters related to the dimming function. The digital controller
XDPL8221 will set the analog output current level according to the measured PWM duty cycle at the PWM pin.

The human eye is subject to the logarithm of light power (Weber-Fechner law). As a consequence, the quadratic
dimming curve on the right of Figure 22 creates a dimming experience comparable to the human eye. It is
therefore recommended to use this in combination with, for example, 0 to 10V wall dimmers. The linear curve
on the left of Figure 22 can also be selected if the dimming voltage is provided by an external source (e.g. a
microcontroller for DALI).

For applications in which no hard wall switch is available to turn off the light completely, the XDPL8221
provides a dim-to-off feature. If enabled, the XDPL8221 will turn off the output current if a duty cycle lower than
D_DIM_off is sensed. The output current will be turned on again if the dimming voltage exceeds D_DIM_min
again.

V1.0
2018-10-12
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In most applications, the dimmer is supplied by the other separated isolated output of the LED driver (e.g. a
current-sink dimmer). This requires maintaining a minimum output voltage to provide power to the dimmer.
The XDPL8221 includes a feature that can maintain the output voltage at a programmable level Voyestart While the
driver is in the dim-to-off state. The driver will recharge the output to this voltage level every ms.

Parameter handling/recommendations

Note: The dim-to-off feature with maintenance of output voltage requires an active bleeder circuit.

Figure 21 Dimming parameters

The parameters are described in Table 11 and Figure 22.

Table 11 Dimming parameters
Parameter Description Unit
Dimming type Dimming determined by: -

“PWM”: PWM dimming is enabled
“UART”: UART dimming is enabled
Dimming curve Dimming curve shape: -
“Linear”
“Eye-Adapted”

Dimming curve direction | Direction of the dimming curve: -

“Normal”

“Inverted”
f_PWM_max Maximum frequency of the dimming PWM signal Hz
f_PWM_min Minimum frequency of the dimming PWM signal Hz
D_DIM_off Threshold for the PWM dimming duty cycle: %

If this threshold is reached, the XDPL8221 will enter dim-to-off mode.
D_DIM_on Threshold for the PWM dimming duty cycle: %

If the XDPL8221 is in the dim-to-off mode and this threshold is reached,
XDPL8221 will wake up and output the minimum output current.

D_DIM_min Threshold for the PWM dimming duty cycle that maps to the minimum | %
current
D_DIM_max Threshold for the PWM dimming duty cycle that maps to the full current | %

defined in the output set-points section

Application Note 15 of 25 V1.0
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Parameter Description Unit
I_out_min Minimum output current in dimmed mode mA
EN_DIM_off To enable the dim-to-off feature: -
Enabled: the dim-to-off feature is enabled
Disabled: the dim-to-off feature is disabled
EN_DIM_LP_mode Enable dimming of limited power mode: -
The limited maximum possible current value in the limited power mode
will be mapped to the D_DIM_max
Figure 22 Dimming parameters description
2.1.12 UART communication interface
This section defines the parameters of the UART communication interface.
5 UART communication
MN_UART_ID 1
t_UART 10 ms
UART_Available_During_LATCH Enabled
Figure 23 UART communication interface parameters
The parameters of UART communication interface are described in Table 12.
Table 12 UART communication interface parameters
Parameter Description Unit
N_UART_ID The unique UART ID of the XDPL8221 for addressing -
t_UART UART time-out: ms
After the XDPL8221 is woken up from sleep mode (e.g. auto-restart,
Application Note 16 of 25 V1.0

2018-10-12



Infineon

Parameter handling/recommendations

Parameter Description Unit
latch, dim-to-off) through the UART command SYNC successfully,
further UART communication must be finished within this defined
value, or the controller will go back to sleep mode.

UART_Available_During _LATCH | Enable UART communication when the XDPL8221 isin latch mode |-

2.1.13 Fine-tuning parameters

The fine-tuning parameters compensate for the parasitic elements of the hardware that affect the accuracy of
the system. They enable better performance of the target application. For more information about how to
calculate these parameters, please refer to the XDPL8221 design guide for the 100 W reference board.

Figure 24 Fine-tuning parameters

The fine tuning parameters are described in Table 13 and Figure 25.

Table 13 Fine-tuning parameters
Parameter Description Unit
G_losses Conductivity of lumped loss at the flyback output, which compensates for us

the power transfer loss from the primary to the secondary side for the
accuracy of the primary-side regulation

t_LEB_PFC PFC converter: ns
CS leading-edge blanking

t_on_min_PFC Minimum on-time limit for the PFC regulator ns
t_on_dcm_PFC PFC regulator on-time for DCM entry ns
t_ZCD_PD_FB Flyback converter: ns

Delay of the zero-crossing signal. Tune this parameter to achieve switching
of the flyback at the valley of the auxiliary voltage. This value influences the
accuracy of the output current.

t_PDC Flyback converter: ns

Propagation delay compensation. Tune this parameter to eliminate any
output current regulation error due to a variation of bus voltage.

K_coupling Flyback converter: -
Transformer coupling coefficient. Tune this parameter to eliminate any
offset error between measured output current and the values set in this GUI.

t_ZCD_PD_RE_FB Flyback converter: ns

Application Note 17 of 25 V1.0
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Parameter Description Unit

Rising-edge delay of the zero-crossing signal. Tune this parameter to
optimize the output current accuracy with respect to output voltage

regulation.
Voltage or
Current
A
t_PDC

t_ocP1_rB*

o
t_gate_on i

Figure 25 Fine-tuning parameters description
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Default parameter values for XDPL8221 100 W reference board

3 Default parameter values for XDPL8221 100 W reference board

The following table gives the default parameter values for the 100 W reference board.

Table 14 Default parameter values for 100 W reference board

Parameter Value Unit
GUI limits
GUI_min_I_out_full 350 mA
GUI_max_I_out_full 2500 mA
GUI_min_V_out_set 30 v
GUI_max_V_out_set 50 vV
GUI_min_P_out_set 15 W
GUI_max_P_out_set 100 W
Output set-points
I_out_full 2500 mA
V_out_set 48 Vv
P_out_set 100 W
Hardware configuration
L_PFC 0.6 mH
R_HV 60 kQ
R_VS_1 9960 kQ
R_VS_2 52.3 kQ
|_GDPFC 100 mA
Lp 1 mH
I_p_max 3.2 A
N_p/N_s 3.2 -
N_p/N_a 4.0 -
R_CS_FB 0.333 Q
R_ZCD_FB_1 68 kQ
R_ZCD_FB_2 3.9 kQ
V_out_offset -0.25 v
|_GDFB 100 mA
PFC protection
Reaction_V_bus_OVP2 Auto-restart -
V_bus_OVP1 485 v
t_start_max_PFC 400 ms
Reaction_Vin_OV Auto-restart -
V_in_OV 320 Vrms
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Parameter Value Unit
V_in_UV 71 Vrms
V_in_start_hyst 12 Vrms
Reaction_PFC_OCP2 Latch mode -
V_CS_OCP1_PFC 0.75 v
Flyback protection

V_out_OV 53 V
V_out_UV 8 V
t_start_max_FB 5 ms
I_out_OC 3000 mA
P_out_OP 110 W
EN_V_BUS_FB Enabled -
Reaction_VBus_FB Auto-restart -
EN_FB_OCP2 Enabled -
Reaction_FB_OCP2 Auto-restart =
Adaptive temperature protection

T_critical 110 °C
T_start 100 °C
R_NTC_critical 1657 Q
R_NTC_hot 2293 Q
t_step 2 S
|_out_step 5 mA
|_out_red 200 mA
General protection

EN_VCC_Undervoltage Disabled -
VCC_0oV 24.8 v
VCC_UV 9.6 v
t_AR 1 S
t_AR_fast 0.4 s
N_AR_max 10 -
Debug_Mode Disabled -
Start-up and shut-down

V_bus_start_PFC 75 V
V_out_start 12.5 Vv
EN_slew_rate_limitation Enabled -
lout_slew_rate_sleep_size 15 mA/ms

Application Note

20 of 25

V1.0
2018-10-12



Infineon

Default parameter values for XDPL8221 100 W reference board

Parameter Value Unit
PFC control loop

SVP_dcm 1 -
t_on_max_PFC 32 us
f_sw_max_PFC 100 kHz
f_sw_min_PFC 30 kHz
f_sw_max_dcm_PFC 150 kHz
N_valley_max_PFC 8

V_bus_set 460 v
V_bus_steady_entry_OV 480 v
V_bus_steady_entry_UV 448 v
Flyback control loop

K_I_QRM 6600 -
K_P_QRM 66 _
K_I_DCM 12000 -
K_P_DCM 120 =
K_I_ABM 400 -
K_P_CV 11000 -
K_D_CV 60000 -

f sw_min_FB 16.666 kHz
V_CS_min_FB 0.17 Vv
V_out_min 16 v
f_burst_FB 205 Hz
N_ABM_min_FB 5 -
Dimming

DimmingType PWM =
DimmingCurve Linear -
DimmingCurveDirection Inverted -
f_PWM_max 1500 Hz
f_PWM_min 500 Hz
D_DIM_off 6 %
D_DIM_on 8 %
D_DIM_min 10 %
D_DIM_max 90 %
|_out_min 10 mA
EN_DIM_off Disabled -
En_DIM_LP_Mode Enabled -
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Parameter Value Unit

UART communication interface
N_UART_ID 1 _
t_UART 10 ms
UART_Available_During _LATCH Enabled _

Fine-tuning parameters

G_losses 170 us
t_LEB_PFC 200 ns
t_on_min_PFC 240 ns
t_on_dcm_PFC 300 ns
t_ZCD_PD_FB 540 ns
t_PDC 220 ns
K_coupling 0.992 -

t_ZCD_PD_RE_FB 80 ns
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