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AGENDA

Marketing Session

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.

Technical Application Session

Power Factor and THD Improvement

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

PFC frequency jitter

PFC improved soft-start

MTP setting & Programming

Introduction to TEA2017 600W demo boad

Q&A



NEW GENERATION
DIGITAL & PROGRAMMABLE
RESONANT POWER PLATFORM

10~20 USB Ports
Charger

NX



NEXT GENERATION: DIGITAL PROGRAMMABLE PFC + LLC:
TEA2017

- DCM/QR/CCM Mixed Mode PFC
- Up to 1,400W
- Power Factor, THD and EMI improvement

Pin compatible with
TEA2016
S0O16 package

LLC & PFC in single

S0O16 package
MTP settings internal

- High amount of protections, including second independent OVP & inrus
- High configurability via MTP

- Digital state-machine. NO FIRMWARE 'V

TEA2016 TEA2017
TEA19161
COMPPFC [T ] ~ 24] SNSBOOST surie [ 6] swsaoosT ShsMig [ 16] snsre SNSMAINS [ ] 76] snsee
SNSMAINS IZ 23] RCPROT snsFB [2] [15] snscap SNSBOOST [2] [15] SNSCURLLC SNSBOOST [ 2| [15] sNscuRLLC
SNSAUXPFC E 53] SSHBC/EN sNsouT [3] [14] SNSCUR SNSCURPFC [3 ] [14] SNSCAP SNSCURPFC [3] [74] sNSCAP
SNSCURPFC IZ Zl SNSFB GND [4] " [13] SNSSET GND [4]] & [13] suPiC GND [4] - [13] suPic
SNSOUT E 20] SNSBURST SUPREG [5 | 2] n.c. GATEPFC [5 ] [12] HVS GATEPFC [5 | [12] Hvs
SUPIC E E CEMIN GATELS [6] [11] HB GATELS [6] [11] HB GATELS [E] 1] 1B
cateprc [7] | TEAL716 [18] senD ne. [7] [T0] supHs 9 Hvs [7] 0] supHs hvs [7] 6] suPHs
PGND [8 ] [17] SNSCURHBC supHv [8] 5] careHs ORAINPFC [E] 9] cATEHS DRAINPFC [ ] 5] GATEHS
SUPREG [9] [16] n.c. 9
GATELS [10 15] HB /""—_\
n.c. % % SUPHS TEA19162 2 Year 2019 .
SUPHY [12 73] GATEHS ererre [ e s Programmability / Year 2021
GND [2] c [ 7] PFccoMP S ]
SNSCUR [3 | 6] sNSMAINS FIeX|b|||ty S|ng|e TEA2016 +
m supic [4] [ 5] sNSBOOST package Mlxed MOde

First to meet
EUP Lot 6

Year 2016
Digital Cycle—by-Cycle

MTP setting by 4
registers

DCM/BCM/CCM PFC




Additional Advantages of TEA2017 Pin compatible
with TEA2016

- Very high efficacy a light load _Nf% X% bty
- Very low component count

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

- Very low power consumption @no i

load(<70mW @ no load for S
300W/20V) N

- Accurate burst-mode level -
- Low audible noise ?
- Many protections ’

- Short development time needed i%,_\ g
1 Best in class ‘ x
- Mature platform (very high volume of &3

TEA2016 & TEA1916 in Market)

TEA2017 |ue

Pout (W]




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

Parameter

Symbol Value Condition

Input

V mains AC mains voltage 90 Vto 265V AC

f nains mains frequency 47 Hz to 63 Hz

P notoad) no-load input power <150 mW at230V /50 Hz

P ighticad) light load input power S:Zﬁgstandby power

BF power factor >0.99 At 90 VAC ~ 264 VAC, 800 W Pout

>0.95 At 90 VAC ~ 264 VAC, 300 W Pout

Qutput

A nominal output voltage 12V Constant voltage regulation, 0 A to 50 A

| Z’Uif::t”m nominal output 50 A At 90V to 265 V/

Vouion. output vqltage peal_< to peak <+5% 50 Hz and 1000 Hz dynamic load at the
pkpk) |level during dynamic load PCB end

V out_ripple output voltage ripple < 500 mV Oscilloscope bandwidth 20MHz

thold_up hold-up time > 15 ms 600 W Pout

tstartup start-up time <1s 600 W Pout

trise output voltage rising time <20 ms 5% to 95 % at 600 W Pout

N100% max load efficiency > 94 % 600 W Pout

n 2}:;;2? and 20% load 80 Plus Platinum

EMC and Safety

CE conduction EMI > 3dB at 600 W Pout

Teomp components temperature Refer temp section at room temp

0.96
0.95
0.94
0.93
0.92
0.91
0.9
0.89
0.88
0.87
0.86
20% 30% 40% 50% 60% 70% 80% 90% 100%

Output load

Efficiency

= & = Platinum spec at 115Vac — & - Platinum spec at 230Vac

—@— Efficiency result at 115Vac —@— Efficiency result at 230Vac

Figure 18. Efficiency test result comparison with 80 plus platinum efficiency standard
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BE iR A ——NI Rl &2 ek BPIS & 1

o NNMNETRETEI A >80% M~3WEILLE ({ART? )
o EBEEIR: <0.3W@FFHIf=ET\(e.9. 12V/10mA) (FL i B RiinE)
oEPARERZ 2 7.0
\/iﬁzg‘%ﬁ{&ﬁ% IPS ¥ZRM 80PIus Bronze 1252l 80Plus Silver 34K (H2019F1184
2X)
v REMEZEEEEN- CEENGEEMEZEZEENINEN, LIER R IEFEF RS HiR{EIhE
1230, XEFMRIVaNLNEIFEANTIESAS, BFEET2E.
e EUP/ERP Lot 7: <0.2W@EHiE/ LRk ([Iid? )
e UL62368 (2019 k)




ARTEMRNEBIEHHRE (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{EF Flyback ARINRAIE
(5zi=R), 5LF8 e H B B )\

PFC+LLC (F&#R) [ElD B AR AR
K& (TEA2095T)




PCERENERTHIZER (RH) ZHd>HAH

Single Peak output: 12V/500W

/Desktop Multi outputs 350W

A

/

(12v, 5v, 3.3V) 600W
[ — 500W
400W
- 300W
— «  Single output (+12)

—_— «  Higher Power Density 00w

*  Higher power for Graphy

 Longer time peak Power

« Low Energy Consumption
2018 2019 2020 2021 2022 2013
MAINS —>— PFC LLC I_T:HEF;_ SR

I
EEETEE |
1
=

— Pout:+12V or
l +20V

DCDC

l

Pout:+5Vstandby



S BNEE> 2/ mE, H1E1 >=300W LED with Type Ports or
OLED HH{RE ;&

/Output: +24V,12V &
5V/250W J— 500W

400W

30w

/

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

LDO or
DCDC

2022 2023

PFC LLC ;& 3

TEA2017 |
NS

JETIHEEN

—> Poutl C:+5Vstandby



J9H 4A1OFT & 2 B Bl 0 08 H T

- IRITEER,

- BERZE ARREK;

- R DEEERE;

- BIRE/O]5E, B~ mEan;

3=

Z3R15EnergyStanZRIIAILE;
- LDOEDC / DCZRAVHERE S, MMAE(RK.

| ™}
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USE CASE: 400~-600W TV POWER

BL-SIP Part No.
(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

Why TEA2017 chosen

» Direct support from NXP FAE at
begging stage

» Disti FAE support from PCB
layout to debug

Use Experience

End Product: TV SET

Primary Side

PFC Rectifier LLC MOSFET

a0~265V

PFC MOSFET

TEA2017AAT

|
1
|
|
I
1
!
|
i
|
!
|
i
|
|
|
i
i
1
i

Secondary Side

|
)
|
Rectification

Feedback
Opt-coupling

Flyback Controller

13




USE CASE: 300W OUTDOOR DISPLAY POWER

Out Door Display Makers Outdoor Display Power

BL AA Device TEA2017AAT+ TEA2095

S ER. VW AAG A
s o i
'_;I <y AN =)
40rd Mo 11N e Y

China local brands outdoor display

Power with 5Vout a

Product features highly match customer " m

Why TEA2017AAT requirements 0
ch Good relationship with customer

DSl High Efficiency at light and high load

Low component count

End Application

LR

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

1VvVv.T0ZvV3l

14 A



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

*  Short development time

Multi-port USB Charger

©

““““““““““““““

SNSMANS

S

TEA2017 |

DC/DC
Converter
Module

15




Ny

USE Case: 500W Peak Power for Desktop PC .

BL AA Device TEA2017AAT+ TEAZ2095ET
- T
Rt e

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 3
Chosen * Meet 2 time-peak power requirement e

1 IC1 Ve

DSA[ TEA2095 |DSB
GDA Ic GDB

SSA SSB

1vv/.10Zv3il

1307

17T,

« Very low component count

JGND

« Mature & high share in the market B

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

| ™

16
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AP 3

>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)

LL CFh¥PRYIETI~=mACDC

LLC digital controller+
DCM PFC Controller

TEA19161 (SO16)+ TEA19162 (SO8)

il 452 ) =5

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

o R
a S e a

TEA19161+TEA19162:
MP Q116

Design tool of TEA1916
released April’20

SR IC for LLC power supply
(<1000W)

LLC Synchronous
Rectifier IC

TEA1995T (SO8) or TEA2095T(SOS8)
ITEA2095TE(HSOS8)

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, AIOPC, 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,
AlIO 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 VAN




TEA2017E 5 Rk

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

) ¢ =8 mA @i BARE A apmEs  @sv W

+M / 55FEE | AC-DC Solutions / £5PFCEIAC-DCIEFIZE / TEA2017AAT/2 Digital Configurable LLC and Multimode PFC Controller

TEA2017AAT: Digital Configurable LLC and Multimode PFC — =<

Controller
i A TITE s ¥t MI/2E HE/RE

3 b L3 :l:l
e ARkt F5IE
R SR
FFEMRRIEIT PREPRODUCTION Distinctive features
47 R The TEA2017AAT is a digital configurable LLC and PFC

AN

’ combo controller for high-efficiency resonant power Green features
L supplies. It includes both the LLC controller and PFC

Protection features
controller functionality. The PFC can be configured to

operate in DCM/QR, CCM fixed frequency, or multimode
which supports all operation modes to optimize the PFC



TEAZ2017 : Digital configurable
LLC and multimode PFC

controller promotion

SECURE CONNECTIONS
FOR A SMARTER WORLD

NXP, THE NXP LOGO AND NXP SECURE CONNECTIONS FOR A SMARTER WORLD ARE TRADEMARKS OF NXP B V.
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE © 2021 NXP B.V. 20




TEA2017 Application schematic

Mains-L

- J— Ql vvvvvv [ Yboost
Mains-MN T rw] T -L H |
I .J-smﬁfs--'. = Csuptis ?
; GATEHS 1=, ZRs2
b : w3l =
P GATELS Iﬁm : ]
W 1 : i i
H DRAINFPFC i : ] v
@§| GATHPFC iic QNIBCAP i
RSNSCUR SNSCURPFC - i Q -L |—|:|—‘
— : i i ! T = ==Cr
RSENSE l Lo : v
= 1 ' | SNSCURLLC
v SNsMpins| 1! i .
T 11 GND
v ! | T Q
j L____“: i SU!:’IC | "‘I v
PFC part | Toswe 3
/@/ -vr p‘li EHNSFB i I IL
1 ;
t LLC part

v" CCM PFC + LLC combo controller with SO16

v" Digital control with MTP ; very less BOM counts

D2
>
D1

Vout (DC)

L
T

1

4
P
A
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Contents

» Power Factor and THD improvement

> Mixed mode PFC ; "CCM” + "QR” + "DCM witnh valley detection”
> PFC frequency decrement
> PFC frequency jitter

> PFC improved sofi-start
> WITP setiing and prograrmrming

> Introducition fo TEA2017 600W derno board

PUBLIC 22 Iw



Pure sinewave on average inductor current does NOT mean good PF/THD

Iin
I
— L
- ===, IC Vin DrainPFC Vboost
vin o =1 ——l Bt 220 >
7 e T
|~ =1~ + 1y + 1 GatePFC |[_ 77
c~'c1 ™ 'caT lcs ;_
PFC stage

Mains input current (l,,) Is not in phase with
mains input voltage

PUBLIC 23 M



How to achieve better PF and THD ?

|
] L
- ===, IC Vin DrainPFC Vboost
VIn J —— ICl __l —[>|_ SRR {>|
m | lICB e
Y/ e T
lc = e + e+ les

GatePFC K% 77
L

PFC stage

1 I C

. Shifted phase

A

Negative current (sourcing current from PFC to input) in
shifted phase is not possible to be implemented.

Therefore, no switching operation during shifted phase.



Power factor and THD test result

Power factor

—

iTHD [%

1

o—
0.98 /

0.96

0.34 —e— 90Vac/60Hz

0.92 —@— 115Vac/60Hz
0.9 —®—230Vac/50Hz

264Vac/50Hz
0.88

0.86
20% 30% 40% 50% 60% 70% 80% 90% 100%

Output power
20.000
18.000
16.000
14.000

42.000 90Vac/60Hz
10.000

—@—115Vac/60Hz
8.000 230Vac/50H
6.000 achunz
4.000 —@— 264Vac/50Hz

2.000

0.000
20 30 40 50 60 70 80 90 100

Output power [%’

Power factor > 0.99, iTHD < 10% at 100% load
Power factor > 0.88, iTHD < 20% at 20% load

Sinewave shaping with phase shift
[average current mode control]

VPFC-input VPFC-input

PUBLIC 25



Contents

L

-
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Power Factor and THD imorovement

Mixed mode PFC ; “CCM” + “QR” +

PFC frequency decrernent
PFC frequency jitter

PFC imoroved sofi-start

MTP setiing and prograrmming

Introcdlucition to TEA2017 600W dermo board

‘DCM with valley detection”

PUBLIC
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TEA2017 Mixed mode PFC control ; CCM/DCM/QR

AN VA I

DRAINPFC N l“ ﬁ,\ /\ N F”—“\

DCM CCM

QR

o B R

P Power

v Typical design for high power application

v' Even though frequency control intends to increase frequency at higher power range, the practical
frequency is decreased for QR operation.

| ™}

PUBLIC 27
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Contents

> Power Factor and THD improvernent

> Mixed mode PFC ; “CCM” + “OR” + “DCM with valley detection”
* PFC frequency decrement

»  PFC frequency Jitter

> PFC improved soft-start

> MITP setiing and programming

> Introcluction to TEA201 7 600W demo board
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TEA2017 _ Frequency by output power

mains

Idesired T ia

Phase starting
frequency increase !

Frequency T

—> QOutput power

o
Lo |
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Contents

> Power Factor and THD improvernent
> Mixed mode PrC ; "CCM” + "QR” + "DCM witn valley detection”

> PFC frequen

O

y decrement

C
C

* PFC frequency jitter
> PFC improved sofi-start
> WITP sefting and prograrmrming

> Introcluction to TEA201 7 600W demo board

PUBLIC 30 Iw



TEA2017 _ PFC jitter function

VPFCinput Pug ~ - S o

)

N N | Frequency control curve w/o jitter

- Frequency control curve w/ jitter

e

Jitter frequency change amplitude
- Average frequency w/ jitter is same as frequency control value.

File:10 Data #18 Date: 2020-10-26 Time: 11:56:02 File 110 e 105841
200 S0 sy
— ar —
e ave:

3 T Ll |

| r }X

“ 1 ” n|ﬂ T JM‘*’WMW J A\
J'«* ave v i Tlave

0.150

(L] 30.08 0150 s MHz] 5 0 000
Ste TOBY Chamber #1 P N emperare: 298 (C) Site TOBY Chamber £1 Phase: N Temperaturer 228G
Limit: (CE)ENS5032 class B_OP Power:  ACT2VEQHz  Humid ity: 47 Limit: (CE)ENSS032 class B_QF Power.  AC 120Wie0Hz Humidi: 47 %

EUT:

M/M: TEA2017-800W M/MN: TEAZ017-800W
Mode: Full load Mode Mode: Full load Mode

Mote: disable jitter Note:-enablejitter Wlth 'J Itter c 31 xy
PUBLI

EUT:




Contents

> Power Factor and THD improvernent

> Mixed mode PFC ; "CCM” + "QR" + "DCM witn valley detection”

P’

> PFC frequ

qh)
-
(@

)cy decrement

4
(

> PFC frequency jitter
* PFC improved soft-start
> WMITP setiing and prograrmming

> Introcluction to TEA201 7 600W demo board
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TEA2016 start-up

PFC Vout

Mains startup
connection

PFC Vref

Internal regulation parameter
(such as PFCCOMP of TEA19162) ! :

PUBLIC 33
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TEA2017 _start-up

PFC Vout

Mains
connection

PFC Vref

startup

Mains
connection

startup

time

time

PUBLIC
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Contents

> Power Factor and THD improvernent
> Mixed mode PrC ; "CCM” + "QR” + "DCM witn valley detection”
> PFC fre

o

~

-~

¢

U

g
‘-‘

)cy decrement

C
C

»  PFC frequency Jitter
> PFC improved soft-start
« MTP setting and programming

> Introducition fo TEA2017 600W derno board
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TEA2017 MTP setting and programming

B Ringo - TEA2017/2 Development - X
File 10 View Help ~ Search
Opp1 Opp2
0 10 20 124 140 155
BM LP HP
Protection status
Operation | Protection ‘ Calculator ========
Burst Mode Frequency
PFC burst mode SNSBOOST ripple  off ~ @  PFC maximum) swiching frequency  75kHz -0
PFC burst mode level  50% -9 PFC {minimum) switching frequency ~ 40kHz S i ]
Softstarttime burst mode ) Fixed frequency | 60kHz oK)
Soft stop time burst mode | Nomal v @ PFC jitter frequency modulation ~ disabled S i ]
PFC burst mode level hysteresis ~ 25% -0 PFC jitter frequency amplitude ~ 15% -0
OTP / Ext burstmode select  ExtOTP + @@  Operation
PFC Softstat Time ~ 25.6ms
” Allow CCMdemto  Disable
Mains snsresistors  1Resistor  + @
Mains resistor value  20Mohm  ~ @
PFC phase factor  0.9375 -9
Valley switching
PFC maximum ringing time ~ 7us - 9
dV/dt ratio switch-on/maximum 0.5 -9
PFC valley detection ~ enabled -9
5' No connection NXP confidential [ |

Lo oy Vboost
P T .
SUPIC GATELS —31
I SUPHS = CsuPHs
. fast GATEHS |Ej§sz
- disable L
E | susBoosT
9 7
powergood o
DRAINPFC
-
- - |_ .
GATEPFC
iﬂ-l TEA2017  |SNSCAP —— fast disable
RENSCUR SNSCURPFC _L — l :Sa ) )
-v|- = CR
RSEMSE I
] SNSCURLLC !
k SNSMAINS 1 :5'
GND
SURIC ﬁ
SUPIC LA ki
J. I~ I L
CSUPICI E
= powergood SNSFB
|
-
ground
SCL
USB-I2C
interface SDA _,/‘
aaa-037425
PUBLIC 36 INK



Contents

> Power Factor and THD imorovernent

> Mixed mode PrC ; "CCM" + "QR" + "DCM with valley detection”
> PFC frequency decrement
» PFC frequency Jitte

> PFC improved soft-start
> WITP setiing and prograrmrming

* |Introduction to TEA2017 600W demo board
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Demo board photo

Bottom side

© 50000

o0

000000000

@o
°
°
S o
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PFC normal operation

Waveform

CHL1 : Ipfc_inductor
CH2 : DrainPFC
CH3 : GatePFC
F2 : PFC frequency

File Control

okd) |
=

wa|10.0 A/ |[29.

-

Frequency Jitter

|

SEa [BDIUSA | SEaW duwill

60. kHz

®f\
:
—

<>
Phase shift e Pha?e shift 2010t

987 ms 119 ms 139ms 159ms 179ms 199ms 219 ms 239 ms 259ms 279 ms 29ms  f2 987 ms 119 ms 139ms 159ms 179ms 199ms 219 ms 239 ms 259 ms 279 ms 29ms  f2
| @ |2.00 ms/ |19.8690000000 ms| (@ T O | (@ 2-00 ms/ |[19.8690000000 ms| @ T 1|
? _Results _(Measure All Edges) ? |Results (Measure All Edges)

* PFC phase shift operates well for good power factor
 PFC frequency is min value nearby zero-crossing. As Ipfc_inductor average is increased, frequency is increased to max

value.

« After PFC frequency increased to max value, frequency jitter operates for better EMI
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Efficiency test result

L J
0.95 0.9435 o _ _
- —e Q Efficiency achievement key points
0-93 « At heavy load condition
0.92 « Active bridge
gogl « PFC frequency control
g R * SR performance
0.9 S
0.9 . .y
089 | R P « Atlight load condition
. 0-$3 « PFC frequency control
'  PFC valley detection
0.87 « LLC Low power mode operation
0.86
20% 30% 40% 50% 60% 70% 80% 90% 100%
Output load
— ® - Platinum spec at 115Vac — & - Platinum spec at 230Vac
—@— Efficiency result at 115Vac —@— Efficiency result at 230Vac

 Test condition : without 2W Fan
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Standby power consumption

0.082 W
0.263 W
1.628 W
3.807 W
6.226 W

0.110 W No load 0.15W
0.277 W 0.0125A 0.5W
1.579 W 0.104 A 2W
3.671W 0.25A 4 W
6.017 W 0.417A 6.25W

Test equipment ; WT210 with 300s integration time

Additional power loss breakdown at no load condition

1

2.
3.
4.

Compact TEA2017 design (e.g. TEA2017 240W demo) : 70 mW
Active bridge : 8 mW

1uF input capacitor: 15 mW

LDO and others : 7 mW
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Components temperature

90Vac input, 600W load, aging 1hr with FAN with thermal camera
Max temp is <70deg at room temp

s Resonant inductor
4595 °C

PFC inductor

PFC MOSFET 1

PFC MOSFET 2

PFC rectifier diode

LLC HS MOSFET

LLC LS MOSFET
Transformer winding
Transformer core
Resonant inductor winding

Output capacitor

SR MOSFET

TEA2017T
TEA2095TE

Ambient

L1

Q5

Q6

D1

Q7

Qs

T1

T1

Lrl

CE5

Q13

Q20

u2

u3

46.4°C
54.6 °C
53.9°C
54.9 °C
48.0 °C
46.5 °C
67.4°C
68.6 °C
45.9 °C
57.1°C
61.0 °C
55.0 °C
42.0°C
59.0 °C

25°C

Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermal camera
Thermocouple thermometer
Thermocouple thermometer
Thermocouple thermometer

Thermocouple thermometer
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SECURE CONNECTIONS
FOR A SMARTER WORLD




