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NB PD-Adaptor Design-1/3 o
Facing Challenge by Designer

¥ — B R A3 R SZ B4 /755 1 E B
= PD2.0/3.0> 5V~20V (412 &)
= PD3.0 with PPS=> 3.3V to 21V (712 &)
» PWMICVcc ETEEE
= PWM IC Vcc MEEAR B /8 & R
» BERICE—HESE - BRIHEEFHE3.3V~21VAEEH T ERE
= BINFEREINGE
» 3.3V~21VE=ZLPSHRE
= MREGTERS/PCB/VEUL
= B ARETERN
= PD2.02>3.0>+PPS; QC2.0->QC3.0>QC4.0/4.0+
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NB PD-Adaptor Design-2/3

Weltrend WT7160 Advantage Solution
E—E2EREVccEATERUGE - tEBEEHL
HAIMNILDOMEFEAZ A A EAERIN cciz

o %ﬁ'ﬁﬂ‘EESZPD Code

= FBPD2.0/3.0+PPS/QC4.0/QC4.0+

FEaAREKPD3.0+PPS (3.3V~21V)&E?

» BRSEKFTE—E - BUREAK
PCBt PR ANER & > FEAR (M) AL AR

TRt - GEMARE
* ZRAFEEMEBGFRAENL)

= 4R AT EE an A B IS R L PR AT 85 B AR
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NB PD-Adaptor Design-3/3 —
Weltrend WT7160 Advantage Solution

= CCM/QR Multi-Mode Control >

= Improve efficiency N % N
= FFSDOE Level 6 - CoC 5 Tier-2

= #FNo load power loss <50mW ¢, L f 1
= Start- upFQEiJH—:F'Eﬂ< 0.5sec :

= BREVEEZHEG - REPCBERETAAR
= Single auxiliary winding (25~26V, VDD OVP:31V)
» Eliminate External VDD’ s LDO
= OCP/OTP/OVP/UVP/OPP....Full Protection Function

AUX1

A

Y|
/1
/1
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Cost/Spec Competitive Advantang-3/3 E;‘%‘.‘;

PD3.0+PPS(3.3V~21V) 7 & 13k 3+ 5 &

Weltrend R L R
WT7160 Rxxx86 Lxxx63 Rxxx91
uHV-Pin ffif B2 600V 600V 650V Lo-V
PD3.0+PPS | ac_ ,upmroe | EMaRATR | EFEGETR | EMERETR
(LEEER) | T ST | mimel | RREE | RMeR
VDD 31V 40V 70V 70V/50V
5MER LDO NA Yes Yes Yes
i Support Only Only Only

/&R Y £ B2 Y £ B2 Y 5 B2
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Weltrend

Introduction of WT7160 e

® UHV Pin 600V startup and BNO/X-Cap discharge(IEC62368)
%l UHV Valley Charge mode for USB PD with PPS (3.3V~21V) Application,

Eliminate External LDO & 2" Aux. winding design for USB PD application
%I Optimized for (PD&QC)Wide Output Voltage

v Adaptive OCP Compensation with Adjustable Line Compensation

v Adaptive Green Mode Control CCM/QR Multi-mode operation

v' Meet DOE Level 6 and CoC 5 Tier 2

v No load power loss<75mW
® External Over Temperature Protection on VS Pin
® VS UVP & CS Short Protection
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\“gltrend
Application circuit of WT7160 mEEEF

! P I L % -T-j— VBlj)S
EMI * 4 <
@ Filter iﬁ g WT7130 =
b GND
> ¢ —+ o
® UHV Startup & Valfey Charge : <
® BrownIN/OUT
. \ 4
® X-Cap Disdw‘i < b . / é $
( vy ) 1 1t
VDD DRV = 1
N ) ‘ PD IC
z T VDD WT6633P
WT7160 L
= X P Option |
ﬁvs SOP'S cs s 4 i j: C(|:1 C(|:2
L GND comp L T 5
\ J ;
® Vmw' it - = ~ @ BNO IN/OUT setting
® Ext. OTP B ® Current limit
® OVP/UVP ® OCP Compensation
o

Vin Detection
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\“9ltrfand
UHYV Valley Charge Mode RERT

AC Input Valley Tracking Charge mode to supply IC VDD

WT7160 HV pin{B3h
= fH{EVDD 4RE% > BV BRAEERTEPCB HE o I HFEEEA
= BV BRREEGE  REESRERENA - FR{ECMEEER

charge window

A
Al

® VDD CAP =22uF

® 5V Vout Hold up Time depend on VDD
CAP Value

® VDD OVP 31V

® Vout:20V => IC VDD = 25~26V

VCM_off
VCM_on
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Brown IN/OUT Function @ HV Pin

BNO IN

Weltrend
1EE2EE ¥

1. The WT7160 has four brown in/out thresholds, which set by a resistor between VDD and

COMP pin.

2. HV Pin Voltage > brown-in threshold over 128us & VDD > 13.5V => BNO IN

BNO OUT

1. HV Pin Voltage < brown-out threshold over 64ms => BNO Out

2. Auto Recovery Type

BNO IN/Out VDD to COMP R(Q)
160/144 V. __ 2MEG
140/126 V. _, 3.9MEG
70/63 V. . 8MEG
80/72 V., NC(default)
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AC Off & X-Cap Discharge =

The voltage of Xcap is IC will restart after four VDD hiccups
discharged to zero during AC when AC fast off to on.

Tek (2l |

{ B

94 2018
12:16:28

Test Condition:
X-Cap:1uF
AC Input:264Vac

VDD CAP: 22uF
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Multi-function @ VS pin

Valley Detection
VS OVP
VS UVP

Over Temperature Protection
Adaptive Green Mode Control
OCP High/Low Line Compensation

Weltrend

|”—4r—ﬁMﬁ
=

Adaptive Over Current Compensation

DRV

IRk

OCP Valley OCP

VS OVP
VS UVP
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HV
VDD DRV |-
U s
VS cs
GND COMP
I :I: RS
S2 S1 S2
Valley ocp \)lsagt:/yp ocp Valley
oTP oTP
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Adaptive Green Mode Control

= Improve light load efficiency
=> Reduce switching loss

= Switching frequency proportion to VCOMP

Fsw
= Burst mode operation for deep light load A
= Fixed switching frequency in heavy load 65kHz
= Adaptive green mode control by VS level 56kHz o

<l.
=> Improve system stability for lower output voltage L1<Ve<ls
VS>1.5
25kHz i
burst
Y -
1.2 1.6 2.0 VCOMP
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Adaptive Over Current Compensation

= |OCP Compensation current >for different input voltage
= |OCP depends on the clamping current of VS pin when the MOSFET is

turned on.
=  Qutput voltage:5/9/12.../20

= Current limit threshold changed while output varied
= Eliminate discrete extra components to meet LPS (Limited Power Source)

I0CP
A

VS>1.5V

240uA

240*0.7uA

VS<1.5V

-

OuA

VCS_OFF_12/20V | 12-20V OCP

VCS_OFF_9V
VCS_OFF_5V
VCS_OFF_3V

-

200uA 900uA 1VS

HV
VDD

Vs

GND

DRV

comp

Weltrend
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_jlocp RCS

VS>15 | 0.66V I
oVOCP  VSs11  0.60V = = =
N
SVOCP  VS»07  0.50V Vin AU/ _VF
g IVS = VAUX _VFDo _VFDo — ) N P Po _VFDO
3V OCP VS<0.7 047V R1 R2 R1 R2
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Demo Board Photos

PWM IC:WT7160, SR IC:WT7130, PD IC:WT6633P
WT7160

P to
a

\'IT-015005-B1 45W » =
PWM-WT7160/ SR-\'IT7130

NT6B338,__

S7Tmm*41mm*22mm WT7130 WT6633P
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Schematic
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45W Test Board Average Efficiency
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45W Test Board

87.00% H 91.50%
PWM IC:WT7160
85.92% 90.83%
86.00% 91.00%
SR IC:WT7130

85.00% 90.50% .

90.00%
84.00%

89.50%
£3.00% N 5V AVG. Eff. W 15V AVG. Eff.

W 5V CoC Spec 89.00% W 15V CoC Spec

82.00%

88.50%
81.00% 38.00%
80.00% 87.50%
79.00% 87.00%

115/60Hz 230/50Hz 115/60Hz 230/50Hz

89.00% 91.50% 91.30%

91.00%

88.55%

88.50% 90.50%

90.00%
88.00% 9V AVG. Eff. 89.50% W20V AVG. Eff.

B9V CoC Spec 80.00% M 20V CoC Spec

87.50% 88.50%

88.00%
87.00% 87.50%

115/60Hz 230/50Hz - 115/60Hz 230/50Hz

With 1.8m Cable
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45W Test Board Efficiency
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45W Test Board

H

88.00% 92.00% 15V Effic
87.00% . 5V Efficiency 91.50% clency
N 91.00% 2 > ~
86.00% / H 00.50% /N ~g
85.00% / \ 90.00% / w AN PWM IC:WT7160
84.00% \ 89.50% / / \ . A
X / \ SR IC:WT7130
83.00% 89.00% / ~
2.00% / ——115/60Hz 88.50% / —e—115/60Hz
1.00% -/ ——230/50Hz 88.00% / —@—230/50Hz
R0 87.50%
80.00% 87.00% ‘/
79.00% 86.50%
Q,
J800% | | | | | 86.00% . : . : . . . ; 5y .
10% 25% 50% 75% 100% 10% 25% 50% 75% 100%
90.50% o 92.50%
90.00;}/6 9V Efficiency 92.00% 20V Efficiency
89.50% —)?‘% 91.50% /<:_.7
89.00% 7 AR 91.00%
88.50% / 7 \C 90.50% | A NG
88.00% A N P 7/ o
87.50% / f’ NN\ 90.00% ya
87.00% / ¥ 89.50% Y
86.50% /] 89.00% 7/
86.00% s / 88.50% &7
85.50% / 28.00%
25 00% / —4—115/60Hz a7 0%, / ——115/60Hz
gj'gg;/f / —m—230/50Hz 87.00% / ——230/50Hz
83'5092 / 86.50%
83.00% / 86.00% of
82.50% / 85.50%
82.00% e 85.00%
81.50% : : : : 84.50% : : : : |
10% 25% 50% 75% 100% 10% 25% 50% 75% 100%

H

Copyright © Weltrend 2018, All Rights Reserved

P22



No Load Power Loss& 20V Weltrend

W F
Light Load Efficiency JEW Tost Board

PWM IC:WT7160
No load power loss SR IC:WT7130

90Vin/60Hz 35mW /pass

264Vin/50Hz 50mW/pass

Light load Efficiency

20Vout/ Po=0.25W
90Vin Pin=0.39W/pass (<0.5W)
264Vin Pin=0.42W/pass (<0.5W)

20Vout/Po= 0.5W

90Vin Pin=0.68W/pass (<1W)
264Vin Pin=0.72W/pass (<1W)

Copyright © Weltrend 2018, All Rights Reserved P23



Weltrend

Programmable Power Supply

3V->21V

BTk Prevu

EEZEF

I Tok Prevu

lout

f' Y - 5@@\/%(4[: Iml'r nmpomts

25 (JkS/S

oY PR T o o TTait=0 s

@ 9 Apr 2018
6.50V J10:17:16

Tek Prevu i

Tek Prevu i

~_lout

@& 500V & 20.0s 25.0kS/s
& s00ma w 5M points

@ | 9Apr 2018 @ 500V & 20.0s 25.0k5/s
6.50 ¥ ] 10:45:27 & so0ma & 5M points

@ | 9Apr 2018
6.50 ¥ J10:51:12

264Vac ° lout=0A

264Vac - lout=2.25A
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WT7130
Synchronous Rectification Controller
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Introduction of WT7130

Product Features

VDS Voltage Sensing with 35ns turn off delay

Wide VDD working voltage range (4.5V~28V)

Vs MOSFET Direct-sensing(200V)

Adjustable standby level

Internal over temperature protection

DRV pin suspended when VDD OVP & OTP

Low operation current at standby mode(<1mW)
Unique dynamic DRV Regulation technology(patent)
Low turn off threshold -5mV

SOT-26 package

Copyright © Weltrend 2018, All Rights Reserved
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Blanking Time of WT7130 R

Min on time

Re-arm

VDCH VTH_OFF
\ —

VDCL VTH_ON

DRV

Supressed!!

N T RSN U ||

Turn§ oh delay time
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Secondary Waveform

90Vin/Vout=5V

25%

DRV“ jj PH : .

VDD

VD . ) ) : \ . . : . . . . :
B VY et VN YYVVE VWYV A/ » WL D DS | A N—

10.0p3 2.5065/5
M points

& sy
5.00

& sy
5.00

TekStep | : {7 : | TekStep | : {7 : |

Forlr] Brbey

/DD

3 T o oy | ey 3 T o oy | o
90Vac ' Vout=5V - lout=2.25A 90Vac ' Vout=5V - lout=3A
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Secondary Waveform

264Vin/VVout=5V

25% . . . : . . . :

i e T I P G Y B G G
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]
264Vac - Vout=5V - lout=2.25A 264ac - Vout=5V - lout=3A
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Secondary Waveform

90Vin/Vout=20V

K Stop [

Weltrend
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25%

K Stop

VDD

VD

19 Apr 2018
09:18:09

19 Apr 2018

v
53.2Y 09:18:42

]
90Vac @ Vout=5V - lout=1.68A
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Secondary Waveform

264Vin/\VVout=20V

kStop |

25%

DRT\ -

b -
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2.50B5¢s
5M points

N ] 19 Apr 2018
53.2v 09:25:24
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