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AGENDA

Vincent Chang

« The developing story of TEA1916, 2016 to 2017

+ Key unique features of TEA2017 & key performance; also using our 600W demo board as examples.
+ Energy saving regulation

« Use cases TEA2017

+ NXP LLC Product Portfolio

+ Web address of related documents of TEA2017 on NXP web.

Nick Chen

« Power Factor and THD Improvement

+ Mixed Mode PFC: “CCM”+ “QR"”+ “DCM with valley detection”
« PFC frequency decrement

« PFC frequency jitter

+ PFCimproved soft-start

+ MTP setting & Programming

+ Introduction to TEA2017 600W demo boad

LIVE Q&A



TEA20LY

NEW GENERATION
DIGITAL & PROGRAMMABLE
RESONANT POWER PLATFORM

10~20 USB Ports
Charger




NEXT GENERATION: DIGITAL PROGRAMMABLE PFC + LLC:
TEA2017 _ N

Pin compatible with
- DCM/QR/CCM Mixed Mode PFC TEA2016

- Up to 1,400W 8 In'single
8016 package

- Power Factor, THD and EMI improvement TP s¢
- High amount of protections, including second independent OVP & inrush current
- High configurability via MTP

- Digital state-machine. NO FIRMWARE 'Y TEA2015 TEA2017
TEA19161

TEA1716 9
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Additional Advantages of TEA2017 Pin compatible
with TEA2016

Mains-L

- Very high efficacy a light load w%
- Very low component count

- Fast Dynamic load response (<+- 5V |
when the load increased from 0% to |
100% ) o

- Very low power consumption @no

load(<7OmW @ no load for | | | L
300W/20V) -

- Accurate burst-mode level =
- Low audible noise

- Many protections

- Short development time needed

- Mature platform (very high volume of
TEA2016 & TEA1916 in Market)

s

TEA2017 |ue




Test Results for 600W Demo (185mmx 73.5mm x 39mm; 18.5W/In3) with
TEA2017AAT, TEA2209T & TEA2095T
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AR BEUMNBIFENXE (55/65 & OLED)

R~ W/O Type Port & W/O Type C port & | With 2 Type C Ports | 2 Type C ports &
Edge LEDs Direct Bakclight & Direct Backlight OLED Light Source

55” Vout <=24V: 50W Vout <=24V: 50W Vout <24V: 150W Vout <24V 150W
Vout >50V: 80W Vout > 50V: 100W Vout >50V: 100W Vout 30~48V: 250W
Sub-TTL: 130W Sub-TTL: 150W Sub-TTL: 250W Sub-TTL: 400W

65" Vout <=24V: 50W Vout <=24V: 50W Vout <24V: 150W Vout <24V 150W
Vout >50V: 120W Vout > 50V: 150W Vout >50V: 150W Vout 30~48V: 350W
Sub-TTL: 170W Sub-TTL: 250W Sub-TTL: 300W Sub-TTL: 500W

A B fEH Flyback #a Ij]ij(im
(/#1), e F i) BB JBR R )\

PFC+LLC ( 3&1F ) Bl Bt A
K& (TEA2095T)
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Single Peak output:

/Desktop Multi outputs 350W

(12V, 5V, 3.3V)

600W

12V/500W

500W
400W
300W
= o Single output (+12)
e «  Higher Power Density oo
Higher power for Graphy
« Longer time peak Power
« Low Energy Consumption /
2018 2019 2021 2022 2013
MAINS —>—] PFC LLC SR

TEA2095

— Pout:+12V or
l +20V

DCDC

l

Pout:+5Vstandby
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ZHEBEMNEED 20 L - FIY0 >=300W LED with Type Ports or
OLED &R

/Output: +24V,12V & .
5V/250W J—

500W

400W

30w

/

2019

2018 2020

2021

PFC LLC

2022 2023

TEA2017 -
NS

JENMEYE

— Pout 1B: +24V (feedback for CC ckt)
» Pout 1A:+12V (Audio)

LDO or
DCDC

—> Poutl C:+5Vstandby

10
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USE CASE: 400~600W TV POWER

|

BL-SIP Part No. End Product: TV SET
(Sockets)

TEA2017AAT

End Application >70” TV Set platform

» Easier to use & debug than the
other combo IC
PCB size smaller & less
compony count than old
projects

» Better Power saving

» Direct support from NXP FAE at
: begging stage
Use Experience . Disti FAE support from PCB TEA2017AAT

layout to debug

Why TEA2017 chosen

[
L |

13



USE CASE: 300W OUTDOOR DISPLAY POWER

Out Door Display Makers Outdoor Display Power

BL AA Device TEA2017AAT+ TEA2095

China local brands outdoor display

End Application Power with 5Vout

Product features highly match customer

requirements
Why TEA2017AAT Good relationship with customer

_|
Chosen High Efficiency at light and high load m
Low component count S
'_\
» Direct support from NXP FAE at begging E
stage 5
Use Experience « Disti FAE support from PCB layout to
debug

S60¢V3L

e Short development time

14 ) 4



USE CASE: 300W MULTI-PORT USB PD CHARGER

USB Multi Port charger makers

BL AA Device

End Application

Why TEA2017AAT
Chosen

Use Experience

TEA2017AAT+ TEA2095

More than-10-Ports USB Chargers

* Low power consumption at no load,
tiny load & standby Power

» Very low component count

Mature & high share in the market

» Direct support from NXP FAE at begging
stage

» Disti FAE support from PCB layout to
debug

e Short development time

Multi-port USB Charger

TEA2017 |

DC/DC
Converter
Module

15




USE Case: 500W Peak Power for Desktop PC

BL AA Device TEA2017AAT+ TEA2095ET

Desktop PC Power with 2- time peak

Application power

* Low power consumption at no load,
tiny load & standby Power
Why TEA2017AAT » Easy to pass Energy Star
Chosen * Meet 2 time-peak power requirement
* Very low component count
* Mature & high share in the market

» Direct support from NXP FAE at
begging stage
Use Experience » Disti FAE support from PCB layout
to debug
* Short development time

_|
c
S
N
>

TEA2095
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Application

>75W Adapters, Lighting but
no THD requirement, NB PC,
Desktop PC, AIO PC, TV,
out/in door display. Medical
Power, Multi-Port USB
Charger & etc. (<=300W)

Description

LLC digital controller+
DCM PFC Controller

Part Number
TEA19161 (SO16)+ TEA19162 (SO8)

2R 1 il 28

Parameters can be set by 4 registers
<70mW@no load for 240W/12V

2~15% higher at load <10%;

<+/-5% voltage regulation for 0% to 100% load

Meets Platinum standard

Status & Remarks
TEA19161+TEA19162:
MP Q1’16

Design tool of TEA1916
released April’20

SR IC for LLC power supply
(<1000W)

LLC Synchronous
Rectifier IC

TEA1995T (SO8) or TEA2095T(SO8)
ITEA2095TE(HSOS)

2~7% High efficiency at middle load via adaptive driving
capability by loading

TEA2095 for higher power (over 300W) & lower Vds
MOSFET

TEA1995: MP Q3'15
TEA2095: Released Nov'19

TEA2095T(E)/1 with copper
wire: released Q3’20

>75W Adapters, Lighting but
no THD requirement, NB PC,
Desktop PC, AIO PC, TV,
out/in door display. Medical
Power, Multi-Port USB
Charger with GAN Transistor &
etc. (<=300W)

Combo Controller with
LLC digital control+
DCM PFC Control

TEA2016 (SO16) + (TEA1995 or
TEA2095)

Parameters can be set for >80 parameters

30~50 components reduced vs TEA1916 generation
Meets Platinum standard

Advantage of TEA19161+ TEA19162

TEA2016 released June’19

200~ few KWs for any power
which needs higher efficiency
on Bridge stage

Active Bridge Rectifier
Controller can work
under any
topology(e.g. LLC, &
Forward, Fullbridge &
etc.)

TEA2208 (SO14): replace 4 diodes
TEA2206 (SO8) : replace 2 Diodes

TEA2209 (SO16): replace 4 Diodes,
much lower power @no/tiny load

Forward conduction losses of the diode rectifier
bridge are eliminated

Very low IC power consumption (2 mW) with X-
capacitor discharge

Very low external part count

TEA2208: released Nov’'19
TEA2206: Released Dec’20
TEA2209: Released Jan’21

Up to 1,400W: Adapters,
Lighting , NB PC, Desktop PC,
AIO PC, TV, out/in door
display. Medical Power, Multi-
Port USB Charger with GAN
Transistor & etc.

Combo Controller with
LLC digital control+
DCM/QR/CCM Mixed
Mode PFC

TEA2017 (SO16) + (TEA2095)

Advantages of TEA2016
Low THD, high PF value & easier to handle EMI
DCM/QR/CCM Mixed Mode PFC

TEA2017: released June’'21

Design tool of TEA2017:
Released July’21

18 4\




TEA2017E 7 Mk

. https://www.nxp.com.cn/products/power-management/ac-dc-solutions/ac-dc-
controllers-with-integrated-pfc/digital-configurable-llc-and-multimode-pfc-
controller:TEA2017AAT
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