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ON Semiconductor

O0W TYPE-C PD3.0/ QC4.0 Power

DNO05115/D

Design Note — DN05115/D

Adapter Solution with WT6615F

Input Voltage | Output Power | Topology | I/O Isolation |

ON'’s Device Application
NCP1622AEC
NCP1342ANDBDD1
NCP4306AADZZZA | Smartphone, PAD
and NB adapter 90 Vac to
FCMT299N60 :
supporting PD3.0, 264 Vac
FQPF380NE5 QC4.0,QC4.0+,PPS
NTMFS6B03 - h
ATP104

90 W Flyback

Isolated
(B kV)

PD Output Specification

QC Output Specification

Output Voltage

5V,9V,12V, 15V, 20V

5V,9V,12V

Nominal Current

5V/3A, 9V/3A, 12V/3A,15V3A, 20V/4.5A

5V/3A9V/3A12V/267A

Max Current

5V/3A, 9V/3A, 12V/3A,15V3A, 20V/4.5A

5V/3A 9V/3A 12V /2.67A

Min Current zero

Zero

Avg. Efficiency

>91%8&92% @ 20 V 4.5 A at board end, 115 & 230 Vac

Ripple

<100mV @5V

Standby Power

<50mW @ 5 V & 230 Vac (No cable plug in)

Power Density

0.96W/cm”3

Protection

Adaptive UVP, OVP, OVP, SCP, OTP

Size

111mmx53mmx16mm

Circuit Description

This design note describes a 90 W, Type C
interface PD3.0, universal AC input, constant
voltage power supply intended for smart phone,
PAD and NB adaptor supporting PD3.0 or
QC4.0,QC4.0+,PPS protocol, where isolation
from the AC mains is required, and low cost,
high efficiency, and low standby power are
essential.

The featured power supply is a simple QR
flyback topology utilizing ON Semiconductor’s
NCP1342 HF PWM controller, NCP4306D
synchronous rectified controller, NTMFS6B03
synchronous MOSFET and ATP104 Switch
MOSFET. This Design Note provides the
complete circuit schematic details, PCB and
BOM for 90 W Type C Interface PD3.0 Power
adapter solution which supports PD output (5 V
I3A,9V/3A 12V/3A 15V/3A 20V /45
A).

This design combined with Weltrend WT6615F
PD3.0 protocol controller to provide PD3.0 and

QC3.0 functions. This design also proposes a
dual auxiliary power supply to supply PWM

controller, the PWM controller is supplied by
high voltage auxiliary voltage at low output
voltage and supplied by low voltage auxiliary
voltage at high output voltage and also shuts
down zener bias of high voltage Vcc while low
voltage auxiliary voltage supplies controller.

This design also uses NCP4306 synchronous
rectified controller to provide high efficiency and
also has no external Vcc regulator to supply
synchronous controller to ensure controller can
works below 3.6 V.
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DNO05115/D

Key Features

« Universal AC input range (90 — 264 Vac)

« Very low standby (5 V & 230 Vac) power
consumption with no cable plug in

Very low ripple and noise

Inherent SCP and OCP protection

High power density (0.96 W/cm?®)

Quick switching off FET while unplugging
cable and switching on FET at Vbus
dropping to 5 V while plugging cable again

Block Diagram and BOARD Photos

Quasi-Resonant current mode control with

Valley Switching

* Valley lockout avoids audible noise at valley
jumping operation

e Support TYPE-C PD3.0 &

QC4.0,QC4.0+,PPS protocol

Adaptive Output OVP and UVP

Two stage OCP for 15v and 20v output

Open loop protection

Board size: 111mmx53mmx16mm

PEC & Out PFET
AC PBridge = switchi e VBus| % Vo
R ecti?ie 1 - Switching ,E}L = |
NYPE C
PEC PWM Interface
| Controller
PD Protocol | c
Optical Controller —
Coupler | X

Figure 1, Overall cycle of 90 W TYPE-C PD Adapter Solution
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Figure 2, Side view 1 of demoboard

Figure 3, Side view 2 of demoboard
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DNO05115/D
Circuit Schematic
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DNO05115/D

Circuit Schematic (Continued)

N_STAAT P
MHETARELTLG
s = IC“J =i D4 S B,
15Kk (2L | TENTIG 200k
o ne 00133 i
Wl 500133 [
A Jh:l
30 = D7
750k 3= sobay
e . 3 8
B33, , EEE 3 FAULT w1 .
Hes ann L
) i W . 4
o | MPMzANIEDDIRZG 4.FuF,Z5¥ p
= %9
105
RS = o6 —
BE A 4
N
ca \_L_}"'é
LnF ven k

B3 -
1k
i
:‘:Q|3
L =TI
RIS®  C34
1.2k ::HI
Fin
|£1Ll; N WOCL_ 30
ML Rz RE ;
. 062 T 062
e canl 1206 106
D.1uF

-
=,

—

1?&:‘&1: L

:l-ﬂl.':
—
=" == == ==
ciz Cid Ci5
A 60, 15% Y60uF,25%W FE0wFISV | 1wF 35V
mmsiinn mnciinn fraciiee
I8
i = £
WTMPEEOOTHLTIG =
FLMZEA LA
u
MCPSMGAADTITADESS D1
o wec | A —
o e P J_ R0 RATEHHTLG
I e 1 c2a % 50033
A cl
Ilu-.:s'.'
:_'q"QI:J
i
Ll
RASNTIG
500021
T .
>R
¥ =
Uk
m
wee_rrd,_ | ) weoL

Dig
BASIIHTIG
SO0 33

iz
Hd[-ﬂD!H.T'.IEI

Y

SODa21

September 2018, Rev. 0

Www.onsemi.com



http://www.onsemi.com/

DNO511

5/D

Circuit Schematic (continued)
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DNO05115/D
PCB
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Figure 3, Top View of PCB Figure 4, Bottom View of PCB

PFC Inductor Designs (Available from Wurth Electronics and Jepuls)

Core Type: RM10LP

Core material: PC95, TPW33 or equivalent
Bobbin: 4Pin TH type bobbin

Bobbin vendor: TBI-208-04481.12XX(RM10-12).

2 layer tape

WD3-Stop  Pin2 O

- Pin1

WD2=Primary, 31T, 25*0.1mm Litz. W3- Start T ® 000 1layer tape

. WD2-Stop  Pin3 &.*.‘.*.*.*.

333333

e .

WD3=Auwahary, 3T, 0.22mm WD2-Start  Pin4 D¢ 4’.".4’.4‘.4‘.".< 1 laver tabe
\WD1=Shielding, 8T, 0.22mm x2 ’ WD1-Start Pin2 OO OO0} ——cu o wreou”

September 2018, Rev. 0 www.onsemi.com 6



http://www.onsemi.com/

DNO05115/D

CUSTOMER TERMINAL | RioHS | LEADYPH-FREE

Sn 98%, Ag 4% Yes fes
= —
WE—-
TEEY. 0.5 E SEF HLY ' i}
_ _ a _'l'ﬂlIIHIHMIﬂ'HH
v 80 (4] LU ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
B [2.34] 5 WAK S R
b - 1 2.70] b 28.65] ]
’ [ TEST CONDITIONE VALTE
. T C.C. RESISTAMCE [ 015 ohires e
| C.C. RESIETANCE 1-2 [ .11 ohiTE M.
] 3L i0kHz, 1. Ls 300.00uH =10%
13 s A {4-31-21 10331, 2%
[ '
I
L - N HEE
L
b | ]
] ey
* - ¥ [ 1
= 1.7 _ LR TE
18] - -
SENERAL SPECIRCATIONE:
DFERATING TEMFERATURE HERNGE -0 Iz + K570 mcluding bemp e
SECOMMERDEL
PATTERE PRPOHEHT SIDE

Wire Insulafion & RoHS stalus not affected by wie cokor. Wine Insulation color may vary depending on avallaoilty.

OFM [Fackaging Spedfications | [ Tokrances LriesE DhETwWse Gpecnad DRAWING TITLE PART NO.

DATE hethod: Tray it Anges: £1° Decimals: +.005 [.13]

— . 3 . - ] o1 INDUCTOR

ENIG YU |PEGTED Fracions: 2154 Foowint = 001 [.03] T5u343333
REW. 0 capaenmscsusnt | This drawing ks dual dimensioned. Dimersions In

DATE | 612018 W e-oniine comimidioom DDDHE"EE."EI[‘ r'l"r'El.ETE\. SPECFICATION BHEET 10F 1
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T1 Transformer Designs (Available from Jepuls)

DNO05115/D

POT33 Transformer Specification

1. Core and Bobbin

Core Type: POT33
Core materzal: PC40/PC24, TP4/TP4A or equivalent
Bobbin: SPin+3Pin TH type bobbin

— e

i

iE: BUEMPn I RFSHF SRR

2. Electrical diagram

WDa=Primary, 13T, 25¢0.1mm Liiz

WD4=0Output
WD 1=Frimary, 13T, 250 1mm Litz

4T, 2x0.45mm triple isclating wire

WD7=uahiary, 8T, 0.17mm ®
WDG=Auohary, 4T, 0.17mm :

WD2=Shelding, 13T, 2x0 17mm
WD5=Shelding, 4T, 0. 17mm

WD3=0Output
4T, 2x0.45mm trple isolatng wire

3. Electrical specification

BirWTE e
WD3WD6WD7 Btk

d. Hyid Pinf

€. WD WD6EE HTH L, WD HREEN

Electrical Strengih inl, 2, 3.4, 5toPin7, & 9. 10 [3000W
imary Inductamce [Pins 4-5, all other windings open, measursd at 10 kHz, IV 310 H+-10%
4. Transformer building constructon diagram
- 3 layer tape
WD&-Stop Pins
WDE-Start mid-lap 1 laver tape
WDT-Slop Pin2
WO?-Start Pint 000000
WD6-Stop Find - 1layer tape
WD6-Start Fin? W Cut WS here, Mo wire aut
WDS-Start Find
Fin10 Wh-5tap Tlayer tape
OO0 @@ Pro wossar
oo e Ping W2 Blop | 2 1ape
VWD2-Start Pind Cut, Mo wire out
1la 1a
WD1-Stop midktap yeriape
Wir-Start Pind
5. Hote

a2 WDl WDESE AR, K& —E. WD1. WDE SiEhhd 8 4| B e, TENEE
b. WDLWDLWDSWD4WDE #5%, DESRIEAEFTHRASMAES S0 BN,

September 2018, Rev. 0 www.onsemi.com
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Test condition: all efficiency are tested at board end

a0 /)
40

— 35

= 30 i

E s -—?/
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£

90 115 230 264
Vac

10% Load and Average Efficiency

Test condition: all efficiency are tested at board end

10% load efficency at 115Vac and 230Vac

DN05115/D
Standby Power at 5V Output (Cable unplug) @ 90 Vac to 264 Vac Input

Avg. efficiency at 115Vac and 230Vac

88
86 . o ,/;_
84 /
X 82 '?I=.\ 7/ ¢—115Vac
3 80 -
S == 230Vac
g5
74
4 —4=COC Tier2 10%
X load
70
S5v 9v 12v 15v 20v
Vo(V)

92
91
90 -
89 <

7 ¥—115Vac

Efficiency(%)

00 00 00 00 00 00 00 00
RPNWORAN0
N

7 =fi=—230Vac

COCTier2 AVG

NN 00
WO

5v  9v 12v
Vo(V)

15v  20v

Efficiency vs Output Load Curves
Test condition: all efficiency are tested at board end

5V output

PD 9V output

NoNe]
—

N0V ORRNW A UIINWW O

& ’/ ¢—115Vac
A4
47 =fi—230Vac

Efficiency(%)

NINININI00000000000000000000

7 ===90Vac

> 264Vac

03 075 1.5
lo(A)

225 3

=—@=—115Vac

85 + 230VaC

Efficiency(%)
0]
~

=== 90Vac

264Vac

03 075 15
lo(A)

2.25 3
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PD 12V output

DNO05115/D

PD 15V output

93 93
92 - 92
91 - 91 -
90 - 90
< 89 < 89 -
= g*; I —o—115Vac = §§ '_l/// —e—115Vac
[= [= //
é’ 80 ;/ —8-230Vac é ] 6/ —m—230Vac
w 8 _4 —#—90Vac i 8 T —#—90Vac
PaS
82 82
31 == 64Vac 31 == 64Vac
80 80
03 075 15 225 3 03 075 15 225
lo(A) lo(A)
Efficiency vs Output Load Curves(Continued)
Test condition: all efficiency are tested at board end
PD_20V output
93
92 -
91 -
90 -
g5
> 87 =¢=—115Vac
c
g 5 —8—230Vac
b=
w 2‘3‘ —4—90Vac
82 == 264Vac
81
80
045 1.13 225 3.38 45
lo(A)
OoCP
OCP for PWM at 15V and 20V OCP for PD
7 5.5
6.5 5
e  —a—a—~a s al
5.5 : /
5 4
45 3.5 4
% 3.5 <
2 3 ¢—OCP at 15v 225
2.5 2
2 == OCP at 20v 1.5
1.5 1
1
0.5 0.5
0 0
90 115 230 264 5v 9v 12v 15V 20V
Vac(V) Vo
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DNO05115/D
PD Volatge Change PD Voltage Change from 20v to 5v

(CH1 Vsyn-drain, CH1: Vsyn-drain, CH4: Vo)

(CHl Vsyn draln CH1: Vsyn -drain, CH4: Vo)

Apply load from 0 to full load at 20v

(CH1: Vin-rect, CH2: prm cs, CH3:Vpwm-drain)

Output Ripple @ 90 Vac Input, 3A Output

9V3A output (CH4 Vo) )

ek Stop_

5V3A output (CH4 Vo)

ek Stop

September 2018, Rev. 0 www.onsemi.com 11
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15V3A output (CH4: Vo)

Output Ripple @ 90 Vac Input

20V4.5A output (CH4 Vo)

DNO05115/D

HJJHIIIIIIIHHIEHIIIllLHIllIIIIIllHIII!ItIlllHlIII!IHHHIIIII!HHHIIIIHEHJIIIll
R E L TR E T O TN CC R LT T TR IIIIIHHHIH LR AT T TN T

Output Skip Ripple @ 230 Vac Input

SVO0.5A output (CH3: Vsyn draln CH4 Vo)

20V3A output (CH4: Vo)

9Vv0.25A output (CH3: Vsyn -drain, CH4 Vo)

AT,

September 2018, Rev. 0
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DNO05115/D
Dynamic Test Between 0-50% Load @ 115 Vac Input

5V (CH3: Vsyn-drain, CH4 Vo) 9V (CH3: Vsyn -drain, CH4 Vo)
[ =

4.00ms 125MS/s 7 : : 4.00ms 125MS/s
Nims0.11% 5M points 4.83¥ 5011 5M points .84 ¥

Min Max Std Dew 20 5ep 2013 Min Max Std Dev 20 Sep 2018
14:02:58 14:05:01

Test condition: 0-1.5A, 10mS cycle, 125mA/Us Test condition: 0-1.5A, 10mS cycle, 125mA/Us
1m cable, tested at E-load 1m cable, tested at E-load

15V (CH3: Vsyn -drain, CH4 Vo) 20V (CHa3: Vsyn draln CH4 Vo)

4.00ms 125MS/¢ 1 i _[4.00ms 125MS/s S
Nims0.11 % 5M points 14.8Y . ] lms0.11% 5M points 19.8V

[ Max Std Dev 20 Sep 2018 Min Max Std Dev 20 Sep 2018
14:07:44 14:15,58

Test condition: 0-1.5A, 10mS cycle, 125mA/Us Test condition: 0-2.25A, 10mS cycle, 125mA/Us
1m cable, tested at E-load 1m cable, tested at E-load

Dynamic Test Between 25%-75% Load @ 115 Vac Input
5V (CH3: Vsyn-drain, CH4 Vo) )\ (CH3 Vsyndraln CH4 Vo)

4.00ms TI5MS/s 7 4.00ms T25M5/s 7
Nims0.11 % 5M paints 4,944 5011 % 5M paints 3,91V

Win Max Std Dev 20 Sep 2018 Min Max Std Dev 20 Sep 2018
14:16:05 14:20:04

Test condition: 0.75A-2.25A, 10mS cycle, Test condition: 0.75A-2.25A, 10mS cycle,
125mA/uS, 1m cable, tested at E-load 125mA/uS, 1m cable, tested at E-load

September 2018, Rev. 0 www.onsemi.com
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DNO05115/D

15V (CH3 Vsyn -drain, CH4 Vo) 20V (CH3 Vsyn -drain, CH4 Vo)

4.00ms 125MS/s 7 :  [4.00ms 125MS/s 7
) THRES 5M points 14.9Y w5011 5M points 19.8V

Min Max Std Dev 20 Sep 2018 Min Max 3td Dev 20 Sep 2018
14:22:05 14:17:11

Test condition: 0.75A-2.25A, 10mS cycle, Test condition: 1.13A-3.38A, 10mS cycle,
125mA/uS,1m cable, tested at E-load 125mA/uS,1m cable, tested at E-load

Dynamic Test Between 0%-100% Load @ 115 Vac Input

5V (CH3 Vsyn draln CH4 Vo) )\ (CH3 Vsyn draln CH4 Vo)
i [ : ] . . . . . [ - .

4.00ms 125575 7.00ms T25MS/s 7
TR 5M polnts 5.10 Y w5011 % 5M points 8.72Y

Min Max Std Dev 20 Sep 2018 Min Max Std Dev 20 Sep 2018
14:24:37 14:25:26

Test condition: 0A-3A, 10mS cycle, 125mA/uS, Test condition: 0A-3A, 10mS cycle, 125mA/uS,
1m cable, tested at E-load 1m cable, tested at E-load

15V (CH3: Vsyn -drain, CH4 Vo) 20V (CHa3: Vsyn -drain, CH4 Vo)

IR e T

4,00ms 125M5/s 7 ; . £.00ms 125MS/s 7 ] .
Jmwso.11% 5M points 1479 Jmws0.11 5% 5M points 197v

Min Max Std Dev 20 Sep 2018 Min Max Std Dev 20 Sep 2018
14:25:44 14:27:51

Test condition: 0A-3A, 10mS cycle, 125mA/uS,1m  Test condition: 0A-4.5A, 10mS cycle,
cable, tested at E-load 125mA/uS,1m cable, tested at E-load

September 2018, Rev. 0 www.onsemi.com
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DNO05115/D
Synchronic Drive

90 Vac input, 5V3A output 90 Vac input, 9V3A output
(CH3: Syn DRV, CH4 Sec FET Draln) (CH3: Syn DRV, CH4 Sec FET Draln)

N

Joops 2506 6D 7 20 Sep 2018 i @ 00V )(oop 250845 i 20 Sep 2018
w5011 % SM points 3.80Y 12:21:56 w5011 % SM points 380V 12:22:35

90 Vac input, 15V3A output 90 Vac input, 20V4.5A output
(CH3: Syn DRV, CH4: Sec. FET Draln) (CH3: Syn DRV, CH4: Sec FET Draln)

prinnbie]

o.ops 2506545 0D S J[ 30 Sep 2016 ] T @ 00y o Y ]{ 20 5ep 2018]

Woo.11% SM points 3.80Y 12:23:21 W50 11% SM points 3.80% 12:20:45

Primary and syn. FET Drain Voltage @ 90Vac&264Vac input, 20V4.5A output

90 Vac input, 20V4.5A output 264 Vac input, 20V4.5A output
(CH3: Pri. FET Vdrain, CH4: Vsyn FET) (CH3: Pri. FET Vdraln CH4: Vsyn FET)

_JV_N_N_N_N_.JV._N_..N_JV..J\ _.JV....N_..JV.JV_.JV

)(0.0ns 2500575 7 20 Sep 2018 J(o.0ms  ssoass | @D S 20 Sep 2018
w5011 % SM points 600 v 12:14:59 5011 % SM points 624 v 12:16:07

September 2018, Rev. 0 www.onsemi.com
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Thermal Image @ 20V4.5A Output

DNO05115/D

Input Component Side

90
Vac

115
Vac

230
Vac

264
Vac

Back side
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Item Qty
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DNO05115/D

BOM
Reference Type Part Name MFR Value Package Description
Q6 NMOSFET 2N7002LT1G ON 0. 2A, 60V SO0T23 NMOSFET
C43 C45 Ceramic Capacitor /885012206095 Wueth 0. 1uF 603 Capacitor, Ceramic, 50V, 10%
C37 Ceramic Capacitor /885012106019 Wueth 0. 22uF 603 Capacitor, Ceramic, 25V, 10%
Cl Cb5 Film Capcitor ECWFD2W684Q Panason 0. 68u, 450v THT, 10mm, 13mmx6mmx12mm
C33 Ceramic Capacitor /885012206077 Wueth 100pF 603 Capacitor, Ceramic, 50V, 10%
C34 Ceramic Capacitor /885012206077 std 100pF 603 Capacitor, Ceramic, 50V, 10%
C26 C31 Ceramic Capcitor C3216X7T2W104K TDK 104, 400V 1206 Capacitor, Ceramic, SMD, 5%
C18 Ceramic Capacitor /885012206089 Wueth 10nF 603 Capacitor, Ceramic, 50V, 10%
Cc42 Ceramic Capacitor /885012006051 Wueth 10pF 603 Capacitor, Ceramic, 50V, 10%
C9 C28 C30 Ceramic Capacitor /885012206083 Wueth 1nF 603 Capacitor, Ceramic, 50V, 10%
Cl2 Ceramic Capacitor C1608C0OG2A102]J TDK 1nF, 100v 603 Capacitor, Ceramic, SMD, 5%
C3 Ceramic Capcitor C3216C0G2J471J TDK 1nF, 630V 1206 Capacitor, Ceramic, Chip, 5%
C8 Ceramic Capacitor C2012X7S2A105K TDK 1uF, 100V 805 Capacitor, Ceramic, 100V, 10%
C2 C7 C16—17 Ceramic Capacitor /885012206076 Wueth 1uF, 25V 603 Capacitor, Ceramic, 25V, 10%
C39 Ceramic Capacitor /885012206076 Wueth 1uF, 25V 603 Capacitor, Ceramic, 25V, 10%
C35 Ceramic Capacitor /885012206085 Wueth 2. 2nF 603 Capacitor, Ceramic, 50V, 10%
C36 Ceramic Capacitor /885012106018 Wueth 2. 2uF 603 Capacitor, Ceramic, 16V, 10%
C25 X2 Capcitor /890324024002 Wueth 224, X2 THT, 12. X2 capacitor, Safety standard approved, 10
Cl1l C23 Ceramic Capacitor /885012206080 Wueth 330pF 603 Capacitor, Ceramic, 50V, 10%
Cc24 Ceramic Capacitor C2012X7R1E475K TDK 4. 7uF, 25V 805 Capacitor, Ceramic, 25V, 10%
c4 Ceramic Capacitor C2012X7R1E475K TDK 4. 7TuF, 25v 805 Capacitor, Ceramic, 25V, 10%
C10 Ceramic Capcitor CS65—B2GA471KYNITDK 470pF, Y1 Lead typHV Ceramic Capacitor, safety standard appro
Cl19 C22 Ceramic Capacitor /885012206094 Wueth 68nF 603 Capacitor, Ceramic, 50V, 10%
C6 Ceramic Capacitor /885012006056 std 68pF 603 Capacitor, Ceramic, 50V, 10%
Cc20 Ceramic Capacitor NC std NC 603 Capacitor, Ceramic, 50V, 10%
C40 Ceramic Capcitor /885342207016 WE nc 805 Capacitor, Ceramic, Chip, 5%
D2 Bridge rectifier Z4GP40MH ZOWIE 4A, 1000V ZAPAK Bridge Rectifier, 1000V, 4A
D9 Rectifier S37J ON 3A, 600V SMC General Rectifier
DNR Varistor /820573011 Wurth 10D471K TH Varistor, 10D471K
D1 D7 D10—-11 Switching diode BAS21HTI1G ON 0. 2A, 250V SOD323 Switching diode, SMD
D4 D16 Switching diode BAT54HTI1G ON 0. 2A, 30V SOD323 Switching diode, SMD
D6 Switching diode NSD350HT1G ON 0. 2A, 350V SOD323 Switching diode, SMD
D5 Ultrafast rectifi US1JFA ON (FSC) 0. 8A, 600V SOD123FL Standard Rectifier, 0.8A, 600V
D12—-13 Standard rectifieRS1JFA ON (FSC) 0. 8A, 600V  SOD123FL Standard Rectifier, 0.8A, 600V
D8 D17-18 D21Switching diode BAS21HTI1G ON 0. 2A, 250V SOD323 Switching diode, SMD
FB3 Ferrite bead nc nc 1206 nc
FB2 Ferrite bead /742792121 Wueth 3000hm@1001 1206 3000hm@100MHz
FB1 Ferrite bead /74279218 Wueth 6000hm@1001 1206 6000hm@100MHz
L2 Common filter std std 18mH TH type CM Filter, T12%8%*7, 18mH
L1 Common filter std std 500uH TH T type, 9x5x3, 500uH
F1 Fuse 20T—-016H Hollyfu 1. 6A, 250ViAxial leMicro Fuse, 1.6A/250V
Q4 NPN Transistor MMBTAOG6LT1G ON SOT23 General NPN Transistor, SMD
Q7 Q12 Q14 QINPN Transistor MMBT3904LT1G ON SO0T23 General NPN Transistor, SMD
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DN05115/D
BOM (Continued)

ON (FSC)

Value
80v

5A, 520V

6A, 650V

Package

S0T23
S0T23
S0T23
DPAK
S0T23
TSOP6
S08
SOP9
S0T23-5

Description

SMD
General PNP Transistor, SMD
General PNP Transistor, SMD
Ultrafast Rectifier, 5A, 520V
PROGRAMMABLE PRECISION REFERENCE

General NPN Transistor,

Syn. Rectified Controller
QR PWM controller

TO-220FPNMOS, 64, 650V, TO-220FP
0. 357, 500 TO-92

603
LSOP4

-30V, 8.4mATPAK

100uH

Sunlord 4. 7uH

Jepuls

1. 2k
1. 6K
1.8k
100K
10K
120k
12k
150
15k
17. 6k
18K
1K
1K
1k
20k
22

Type Part Name MFR
1 Q10 NPN Transistor MMBTAO6LT1G ON
4 Q5 Q9 Q15 Q1¢PNP Transistor MMBT3906LT1G ON
1 Q13 PNP Transistor MMBTA56LT1G ON
1 D3 Ultrafast Rectifi MURD550PFG ON
1 U6 Programmable prec TLV431ASNT1G ON
1 U5 PFC controller NCP1622AEC ON
1 U3 Syn. rectified coNCP4306AADZZZADION
1 U1 PWM Controller NCP1342ANDBDD1R: ON
107 LDO NCP716BSNO50T1G ON
1 Q2 NMOSFET FQPF380N65 ON
2 Q11 Q16 NMOSFET FQN1IN50C ON
1 NTC1 NTC SDNT1608X104J42fSunloar 100k
1 U4 Optical coupler FODM1009
1 Q8 PMOS ATP104 ON
1L3 Toroidal Line Cho /7447021 Wurth
1L5 SMD inductor MCL1608S4R7MT
1T1 Transformer BCK3301-191
1Q3 MOSFET FCMT299N60 ON
1 R6 Resistor Std Std
1 R15 Resistor Std Std
1 R9 Resistor Std Std
1 R67 Resistor Std Std
5 R13 R49 R61-tResistor Std Std
9 R18 R33 R35 FResistor Std Std
1 R37 Resistor Std Std
1 R60 Resistor Std Std
1 R11 Resistor Std Std
1 R8 Resistor Std Std
1 R69 Resistor Std Std
2 R17 R46 Resistor Std Std
1 R3 Resistor Std Std
1 R22 Resistor Std Std
2 R21 R63 Resistor Std Std
1 R57 Resistor Std Std
6 R19 R26—28 R:iResistor Std Std
1 R56 Resistor Std Std

22K

NMOSFET, 0. 35A, 500V

optical coupler, standard SOP package

PMOS

Toroidal Line Choke, 15.8x8.5
603 SMD fixed inductor
TH type POT33, 10Pin
THINKPAKMOSFET, NChan, 600V
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%,
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
603 Resistor, Chip, 1/8W, 1%
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BOM (Continued)

Item Qty Reference Type Part Name MFR Value Package Description
80 2 R7 R44 Resistor Std Std 300k 603 Resistor, Chip, 1/8W, 1%
81 2 R16 R30 Resistor Std Std 30k 603 Resistor, Chip, 1/8W, 1%
82 2 R10 R48 Resistor Std Std 4.7 603 Resistor, Chip, 1/8W, 1%
83 2 R23 RH9 Resistor Std Std 4. 7K 603 Resistor, Chip, 1/8W, 1%
84 1 R54 Resistor Std Std 47 603 Resistor, Chip, 1/8W, 1%
85 1 R25 Resistor Std Std 47K 603 Resistor, Chip, 1/8W, 1%
86 1 R52 Resistor Std Std 6. 8k 603 Resistor, Chip, 1/8W, 1%
87 1 R32 Resistor Std Std 68K 603 Resistor, Chip, 1/8W, 1%
88 1 R20 Resistor Std Std 750k 603 Resistor, Chip, 1/8W, 1%
89 2 R24 R43 Resistor Std Std 75K 603 Resistor, Chip, 1/8W, 1%
90 1 R53 Resistor Std Std 82k 603 Resistor, Chip, 1/8W, 1%
91 1 R29 Resistor Std Std nc 603 Resistor, Chip, 1/8W, 1%,
92 2 R50-51 Resistor ERJ8BQFR0O30V Panason 0. 3 1206 Resistor, Chip, 1/2W, 1%
93 2 R4-5 Resistor ERJ8BQFRO62V Panason 0. 62 1206 Resistor, Chip, 1/2W, 1%
94 1 R2 Resistor Std Std 10 1206 Resistor, Chip, 1/4W, 1%
95 2 R65—-66 Resistor Std Std 160k 1206 Resistor, Chip, 1/2W, 1%
96 1 R31 Resistor Std Std 1k 805 Resistor, Chip, 1/5W, 1%
97 1 R70 Resistor Std Std 1k 1206 Resistor, Chip, 1/2W, 1%
98 1 R64 Resistor Std Std 20k 1206 Resistor, Chip, 1/2W, 1%
99 2 R41-42 Resistor Std Std 2M 1206 Resistor, Chip, 1/2W, 1%
100 2 R12 R34 Resistor Std Std 47 805 Resistor, Chip, 1/5W, 1%
101 1 R14 Resistor ERJ8BWFROO5V Panason bmohm 1206 Resistor, Chip, 1/2W, 1%
102 1 R40 Resistor Std Std 680k 1206 Resistor, Chip, 1/2W, 1%
103 2 R1 R45 Resistor Std Std 75k 1206 Resistor, Chip, 1/4W, 1%
104 114 PFC Inductor Jepuls/75034388¢ Jepuls/ 300uH TH type RM10OLP, 5Pin
105 1 C21 Electrolytic soliPS681IMO25F080P CapXon 10uF, 100V 5mmx11mr size :8mmx16mm
106 1 C41 Electrolytic solistd std 10uF, 25V bmmx1lmr size:5mmx11mm
107 3 C13-15 Electrolytic soliPS561MO25F080P CapXon 560uF, 25V 8mmx12mnr size :8mmx12mm
108 1 C32 Electrolytic elec KL680M420J300A0(CapXon 68uF, 420V 16mmx30mr size:13mmx25mm
109 1 Q1 MOSFET NTMFS6BO3NLT1G ON SO8FL MOSFET, NChan, 100V
110 1J1 USB Type C connec CUS31738616001 CSCONN SMD Type C connector, SMT
111 102 PD Controller WT6615F-UG16CWT-Weltrend DEN16 PD Controller
112 1 ZD5 Zener MM3Z10VT1G ON 10V S0D323 GENERIC ZENER-DIODE
113 2 ZD1 ZD4 Zener MM3Z15VT1G ON 15V S0D323  GENERIC ZENER-DIODE
114 2 7ZD2 7D6 Zener MM3Z22VT1G ON 22V S0D323 GENERIC ZENER-DIODE
115 1 ZD3 Zener MM3Z5V6T1G ON 5.6V S0D323 GENERIC ZENER-DIODE
116 4 ESD1-4 ESD SDOSTIG ON AV SON323 EBESD protection device
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References
ON Semiconductor datasheet for NCP1342/4306/,FCMT299N60,FQPF380N65,NTMFS6B03,ATP104

ON Semiconductor Design Notes DN05043

Weltrend semiconductor datasheet for WT6615F

Disclaimer: ON Semiconductor is providing this design note “AS IS” and does not assume any liability arising from its use; nor
does ON Semiconductor convey any license to its or any third party’s intellectual property rights. This document is provided only to
assist customers in evaluation of the referenced circuit implementation and the recipient assumes all liability and risk associated
with its use, including, but not limited to, compliance with all regulatory standards. ON Semiconductor may change any of its

products at any time, without notice.

Design note created by; e-mail: david.dou@onsemi.com
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