NXP resonant power supply
controller TEA1716 with

integrated PFC

Ultra-efficient PFC+LLC combo

controller with EuP loté compliance

This pin-to-pin compatible successor of the successful TEA1713 is the first available EuP

loté6-compliant PFC+LLC combo controller with no-load power of <150 mW and average

efficiency of >91% (over universal mains).

Key features

» Integrated PFC and Resonant LLC controllers

» Fully integrated burst mode sensing circuitry

» EuP loté compliance (Pin < 0.5 W @ Pout = 0.25 W)

» Low no-load power consumption (< 150 mW)

» Adaptive non-overlap timing and capacitive mode protection
» On-chip high-voltage start-up source

» Standalone operation or IC supply from external DC supply
» Extended wide supply voltage range (36 V)

» Extensive protections for safe and robust operation

» Pin-to-pin compatible with TEA1713

» Compact SO24 package

Key applications

» Power supplies from 90 up to 500 W

» Medium- and high-power small size notebook adapters
» Home and industrial appliances

» Desktop PCs, AIO computers, server power supplies

» LED lighting systems

» LCD and plasma TV

Designed for power supplies from 90 up to 500 W, the NXP
TEA1716 integrates a Power Factor Correction (PFC) controller
and a controller for a Half-Bridge resonant Converter (HBC) in
a compact SO24 package. It provides the drive function for the
discrete MOSFET in an up-converter and for the two discrete
power MOSFETs in a resonant half-bridge configuration.

The efficient operation of the PFC is achieved by implementing
functions such as quasi-resonant operation at high power levels
and quasi-resonant operation with valley skipping at lower
power levels. OverCurrent Protection (OCP), OverVoltage
Protection (OVP), and demagnetization sensing ensure safe
operation under all conditions.

The HBC module is a high-voltage controller for a zero-voltage
switching Resonant converter. It contains a high-voltage level
shift circuit and several protection circuits including OCP, open-
loop protection, capacitive mode protection, and a general-
purpose latched protection input.




The integrated burst mode and power management The TEA1716 is pin-to-pin compatible with the TEA1713
functionality enable resonant applications that meet the Energy combo controller. By integrating the circuitry for burst mode
Using Product Directive (EuP) lot 6, which requires a standby sensing, the TEA1716 saves at least ten external components
mode of less than 0.5 W. compared to the TEA1713.

Higher efficiency » More efficient PFC operation using valley switching
» Combined voltage sensing and interface circuitry with integrated PFC and LLC controllers
» More efficient switching due to adaptive non-overlap timing
» Low current consumption complies with EuP loté regulation (Pout <0.5 W @ Pin = 0.25 W)

Ease of design » Optimal cooperation between PFC and HBC controllers
» Fewer external components and smaller PCB footprint with combined supply and protection circuitry
» Capacitive mode protection ensures safe operation in inductive mode, so there’s no need for a large reserve

HV startup » Integrated high-voltage startup circuit reduces power consumption during no- and light-load conditions,
so there's no need for external bleeder circuitry

High reliability » Fewer external components increases reliability
» Improved robustness
» Fewer field returns
» Extensive set of protections ensure secure, stable operation, even during momentary disturbances

+15V
SUPPLY MODULE

SUPREG
17
7 PFC 17
o 7 o h

SNSBOOST  SUPHV SUPIC  SUPREG
|
2 2| 12 6 9 I
SNSMAINS —] { '
' 14
I |
+1.15V|  MAINS RESET, | ! st SuPHs
UNDERVOLTAGE I 09V ! igh-side driver
N5 LA ' sTAB\E\;gRS AND ! LEVEL
AND CLAMP i 1 |
i 4103 V|| SUPREG SENSING | | SHIFTER GATEHS
I
i
I
'
MAINS I I | I 5] e
I
COMPENSATION | HV START-UP SUPPLY ' SWITCH Low-side driver
| SOURCE contRoL | ! CONTROL
| ‘ N
i ' l i T 10 s
OFF-TIME LIMIT I | —
FREQUENCY LIMIT ! | ADAPTI
o] w0 [ S -
Error | v i SENSING
ampiffier . I =
o cl '
1 A 25V ; poyrns ' COMPENSATION
COMPPFC — D ! w2n7v-] ' CAPACITIVE
i MODE
PFC driver ! UNDERVOLTAGE | | i
i
I
'
I
'

i
PGND 1 +0.5V-+ O +1.75 V-»| OVERCURRENT
5 [ Boost i REGULATION PROTECTION
SNSAUXPFC OVERVOLTAGE | 1 -05V-| SENSING |-1.75V—|  SENSING
263V SENSING '
Y] o— !
SENSING ' ouTPUT ouTPUT
23V B00ST | 423V  PRESENT | +35V-| OVERVOLTAGE
UNDERVOLTAGE | ! SENSING SENSING
+16V SENSING 1 I ]
5
. ouT
B00ST '
'
'
i
i
]

4 [
2
i BOOST SHORT SNSBURST
cHARGED I suror aursT
SENSING  [+-25V +04V SENSING ! 35V
+045Y,{ SOFT START sToP SENSING
CONTRoL 54 PFC CONTROLLER
v
i
*05V | OVERCURRENT I 20
SENSING : 430V HBC CONTROLLER
|

FEEDBACK

H

RCPROT —|
TWO SPEED
POLARITY
SOFT START
sem ol | o ]eem
AND CLAMP w
FREQUENCY
CONTROLLED|
e OSCILLATOR SENSING
PFCIHBC innovation by NXP
» ” TEA716T »
T GreenChip
SGND SSHBC/EN CFMIN 20000784
© 2012 NXP Semiconductors N.V.
All rights reserved. Reproduction in whole or in part is prohibited without the prior written consent of the copyright owner. The Date of release: January 2012
information presented in this document does not form part of any quotation or contract, is believed to be accurate and reliable and Document order number: 9397 750 17227
may be changed without notice. No liability will be accepted by the publisher for any consequence of its use. Publication thereof Printed in the Netherlands

does not convey nor imply any license under patent- or other industrial or intellectual property rights.



