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Hints

- Choose the PFC mode and PFC cument scaler
- Fill in the applcation v:
- Fillin Rsense, PFC cument gain and PFC gain

Applcation values
LuH) 200 Value for PFC inductor
Cout uf) 300 Vaive for Boost eicap
Pout_max (W) 480 Maximum PFC output power

Vout (V) 390 Output vokage
Vmains_min (V) S0 Minimum mains voltage
Rsense (mQ) 25 Recommended 25mQ

Rsense over LQ / H) 125 Only for reference

PFCmode |DCMGRC |-| @
\ocMeR |
PFC Cument scaler i ]

PFC cument gain ‘F;;adﬁw © Recommended: 141

Recommended: 1.138

PFCgan 05 * @ Recommended: 0384

#¥ No connection NXP confidential & o m
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- Choose the PFC mode and PFC cument scaler

- Fill in the appication values
- Fillin Reense, PFC cument gain and PFC gan
LH) Value for PFC inductor
Cout uF) Vaiue for Boost elcap
Pout_max (W) Maximum PFC output power
Vout (V) Output vokage
Vmains_min (V) Minimum mains voltage
Rsense {mQ2) Recommended 29mQ
Rsense over L © / H) Only for reference
PFCmode | DCMQRIC
PFC Cument scaler e ] © Recommended: 1.138
PFC curent gain |- Recommended: 141
PFCgan 05 Recommended: 0.384

&% No connection NXP confidential & (] m
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-Choose the PFC mode and PFC cument scaler
- Fill in the applcation v:
- Fillin Rsense, PFC cument gain and PFC gain

200
300
480
30

90

25
125

LiuH)

Cout uF)
Pout_max (W)
Vout (V)
Vimains_min (V)
Rsense (mQ)

Rsense over LQ / H)

Value for PFC inductor
Vaiue for Boost eicap
Maximum PFC output power
Output vokage
Minimum mains voltage

Recommended: 1.138
Recommended: 141
Recommended: 0.384

NXP confidential
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PFCEBS

Frequency
PFC maximum switching frequency 200k - O
PFC minimum switching frequency  S0kHz - O
Application values
L wH) 300 Value for PFC inductor
Cout WF) 350 Value for Boost elcap
Pout_max (W) 750 Maximum PFC output power
Vout (V) 410 PFC output voltage
Vmains_min (V) 75 Minimum mains voltage
Rsense (mQ2) 12 Recommended SmQ2
Rsense over L {Q / H) 40 Only for reference
Loop stability
PFC mode OCMQR - ©
PFC cumrent scaler 2073 ~ @& Recommended: 2.013
PFC cumrent gain 70 © Recommended: 250
PFCgain O375 ~ ® Recommended: 0.562
37  PUBLIC
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PFCZR% LLCEZRS>

L G!) €SION. joutspec. | i settings || powerTrain | wcMosrer || TeaonrRel. |/ outputcap || Output | Compensation
-PEC+LIC TEA2017, Active B”dge Rectifer. TEAZZUB/ TEAZZOQ/T EADUB’ SR TEA]QQE/T EA2095 Mote: “User Input” is for users to enter typical design or component parameter "Default” is recommended typical parameter or calculation rasult
PFC Desi Step 1. Step 2. Step 3. Stepd. || Steph. Step 6. Step 7. Step8. | 1. |nput/0utput Specifications I | | | |
esign Input Spec. OutputCap. |* BoostInductor | SenseResistor | MOSFET & Diode ~ Bridge Rectifier | InputFlter Etc. | Control & Misc.| . .
! L1, Input Specifications User Input Default Unit | | -
hlote: "User Input” is for users to enter typical design or component parameter. "Default” is recommended typical parameter or calculation result; Min AC line valtage q0 90 | Vrms | ] .
1. Input Requirements Max AC line voltage 260 | 260 \Vims |
] Max ambient temperature 50 50 c
1.1 Input User Input Default Unit
" ACIP tage (Vac.min) M p 0 Vs Min PFC output voltage for hold-up time 3000 a0 v
A Ihe Vol age LYac fn s Min PFC regulated output voltage (Min VBOOST) 300 | 392V
Nominal low AC line voltage (Vac_low) 110 110 Vms | Ty PFC requiated output voltage (Typ VBOOST) 4000 R
Nominal high AC line voltage (Vac_high) 230 230 Vms | D 2 D QeLYD ;
Max AC line voltage (Vac.max) %4 % Vims | Max PFC regulated output voltage (Max VBOOST) 4080 a8 v
Min AC line frequency 47 47 Uz Max PFC output QVP voltage (OVP VBOOST) 272 | 42712V
Max ambient temperature 50 50 C
Nominal output power (Pout) 150 40 W P |
Peak output power (Pout_peak) 2305 | 105 W 1.2. Output Specifications User Input Default| Unit |
Norminal output voltage 400 | 400 v Norminal output voltage (Vo) 12 2 v
Max nominal output current (lo) 20 20 A
Minimum output voltage 300 00 V ! PFC + ABR : LLC + SR : Max nominal output pawer 2400 W
Efficiency of LLC %0 | % % | . _ —* Qver pawer output current H A Peak_m%k"pﬂé—m—
Efficiency of PFC %50 % % QOver Power output power 00 W * T
Brown-in voltage 70 70 Vv CV regulation tolerance (+/-) 2 3 %
Estimated total output capacitance of PFC MOSFET 130 130 poF Max output voltage ripple (+/-) 3 3 %
PFC input power at nominal Pout 1579 W Max output peak-ta-peak ripple (+/-) w0 mv lo
Brown-out voltage m 608 Vv Peak transient voltage deviation at load release (AVo/Vo) 5 5 %
Qutput over voltage protection (OVP) ratio 125 125 % — L
PFC mode of operation chwcw Max output voltage (at OVP) L |V
Default parameter = DCM/QR/CCN — | | | i Centeriaptype i i Bridgelype
2. PFC Qutput Capacitor Default Unit . N - 1.3. Output Rectifier Design Concept  User Input Default Unit
| ’ 4 " ?__”__T—T_ 5__T-’|-_T_T_
Peak o Peak Output Ripple Voltage 16 6 vV ™ ‘ Doctifinewindine b N : L
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150W SYCERERECTRIZ -

Tuesday, August 03,
: Tuesday, August 03, 2021 7:35:05 PM

Measure Math Analyze U s Demos Help

¥ 700 kHz

650 kHz 700 kHz
650 kHz
600 kHz

600 kHz

|

|

|

|

v1| 550 kHz

‘ 550 kHz

| 500 kHz

" | 500 kHz

A L 0 T 00 0 0 00 0 o ] 450 kcHz
| 450 kHz
| 400 kHz

b bl | 400 kHz
B e s RO L

| 300 kHz % 350 kHz

300 kHz

us f1
700 kHz

650 kHz

260 ps 36.0 ps 460 ps 56, 66.0 ps f1
¥ 700 kHz

650 kHz

600 kHz
600 kHz

550 kHz
500 kHz
500 kHz

|
|
|
|
} 550 kHz
|
|

AR 450 kHz
IRIRIRIRIE] 450 kHz

| 400 kHz |
N 11 11 | 400 kHz
:..l—l}.rut..-uuuuuuhuuuuuuuuuuuuuuuq 350 kHz
300 kHz
153 ps -143 ps . -123 ps -113 ps <103 ps -9.28 us f1

i..aL..s.."uuuux..ui-;n..-i-i..-u.-'i-.-'i-3n..ai.-h-#uhuhwuuuuuu;u;'uuhuq 350 kHz
| 300 kHz

-5.62 ps f1 A

°|100 ps/  |282.7000000 p @|10.0000 ps/|12.7222324 ps |}

m Results (Measure All Edges)
Measurement |  Cument |  Mean | -217.299987 ps 1/AX  1.0000000 kHz Y2(4)  4B1870A
© Frequency(l) 47118842 kHz 42047623 kHz _ 363.55566 kHz 782600087 s Vi) 00A AY 481870 A
© Overshaot(1) 00% 00% 00% . 999.999974 s AV/AX 481870 A/ms

IcrEg A3.78A@700K lIcrEg }<4.81A@450K

XLid) 217299987 s 10000000kHz | Y24)  378120A
B Frequency(l) 42742206 kHz 47158545 kHz 4 X2(4) 782.699087 ps 00A AY 378120 A
8 Overshoot{l) . £ F AX 999.999974 ps AY/AX  3.78120 Afms

| ]
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150W SR

2.46% 4.49% 5.07% 7.54% 8.99% 13.48% 18.12%

SV*0.75A

PUBLIC

96.00%

95.00%

94.00%

93.00%

92.00%

91.00%

90.00%

89.00%

Efficiency

><::;ii T
— =0

2.46% 4.49%

9V*0.75A

5.07% 7.54%

SV*1.5A

8.99% 10.00%

SV*2.25A

13.48%  18.12%

9V*1.5A

25.00%

50.00%

SV*3A

75.00%

—=@-—7115Vac
=0-=230Vac

100.00%

9V*2.25A

9V*3A



150W &L ISHINFE
230Vac N i/ Hl /S RAREE 81 mW

Standby power loss breakdown

B TEA2017 controller loss

B TEA2206 controller loss

m TEA2095 controller loss
X-capacitor power loss

M 2nd compensation circuit loss

B TEA2017 external components loss

H Others
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150W &b PF
1.00 V —o— _—
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140W SR EDT R

S NAIAS -

b H AR -

TR
PCBR~]:

T RS

90Vac~264V
28.5V, 140W

1.83W/[EKN3
6.5cm*5.5cm*2.2cm

PFC@200kHz
LLC@250KHz

N EnxprZfa: TEA2017 SO16 PFC+LLC

PUBLIC

TEA2206 SO8 HEHHE
TEA2098 SO8 [EXEA%

: 94.3% at 115Vac,

95.3% at 230Vac




140W BYLERIETR Vs 150W FLEEDTIR

| swcmsomonpromosn | emprcac, snmosren

SR drive temperature ~85°C / TEA2098T ~118 °C/ TEA2095T
SR switch temperature ~84°C / INN150LA070A (7mohm) ~100°C/ SFS06R0O3GF (3mohm)
Output ripple 396mVmax 270mVmax
LLC switching frequency ~250KHz ~250KHz
Solution efficiency 95.33% / 230Vac 95.34% / 230Vac
Standby power loss 96mw 89mw
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TECHNOLOGY SHOWROOM

JOURNEYS BY DESIRED ENGAGEMENT
Self-guided tour

40+ VIRTUAL DEMOS

Focus on system solutions
Live-streaming at set times Set up along NXP verticals

Guided tours

JOURNEYS BY DESIRED FOCUS
Edge & AI/ML

Safety & Security

Connectivity

Analog
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FOCUS MARKETS
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JOURNEYS

SHOWROOM.NXP.COM
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SECURE CONNECTIONS
FOR A SMARTER WORLD
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