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DN05125/D

Design Note — DN05125/D

90W TYPE-C PD3.0 / QC4.0 Power

ON Semiconductor

Adapter Solution with WT6636F

ON’s Device | Application | Input Voltage | Output Power | Topology | /0 Isolation
NCP1622AEC Smart phone,
NCP1568B06ABDR2G PAD and NB Vﬁ:w\'fs'ﬁ
NCP151530AMNTWG adapter 90 Vac to control Isolated
NCP4306AADZZZADR2G supporting 264 Vac 90 W Pk (3 kV)
FCMT299N60 PD3.0, clam
FDMT800120DC QC4.0,QC4.0+, fi bagk
NTMFS4CO5NT1G PPS y
PD Output Specification QC Output Specification
Output Voltage 5V,9V,12V, 15V, 20 V 5V,9V, 12V

Nominal Current

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

5V/3A9V/3A 12V /267 A

Max Current

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

5V/3A,9V/3A 12V /267 A

Min Current zero

zZero

Avg. Efficiency

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

Ripple

<150mV @5V

Standby Power

<75mW @ 5 V & 230 Vac (No cable plug in)

Power Density

1.27W/cm”3

Protection

Adaptive UVP, OVP, OVP, SCP, OTP

Size

63mMmx63mmx21mm

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 has an optional boost
follower PFC combining an Active Clamp
Flyback topology utilizing ON Semiconductor’s
NCP1622 CrM VSFF PFC controller, NCP1568
ACF controller, NCP51530 high speed high-
bridge driver, NCP4306D synchronous rectified
controller, FCMT299N60 PFC Switching FET,
FDMT800120DC synchronous MOSFET and
NTMFS4C05 PD 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’s WT6636F
PD3.0 protocol controller to provide PD3.0 and
QC3.0/4.0, PPS 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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DN05125/D

Key Features

« Universal AC input range (90 — 264 Vac)
« <75mW standby (5 V & 230 Vac) power
consumption with no cable plug in

High efficiency at full load

Inherent SCP and OCP protection

High power density (1.27 W/cm?3)

* Active Clamp Flyback Topology with peak
current mode control

* High frequency operation

* High power density (1.27 W/cm?3)

e Support TYPE-C PD3.0 &
QC4.0,QC4.0+,PPS protocol

_ er d _ . * Adaptive Output OVP and UVP
Quick switching off FET while unplugging + Two stage OCP for 15v and 20v output
cable .and switching on FET at Vbus _ * Open loop protection
dropping to 5 V while plugging cable again « Compact profile with board size
e Optional Boost follower PFC control 63mmx63mmx21mm
Block Diagram and BOARD Photos
F._lairl_ 1 C!am_p | | | Vaus 'Dut E_\FEI— Vo
:I-iwﬂchlng :: Switching ‘ !TL \E{ L
3 | }
] L T = TYPE C
; Main Syn. Controller
. |VIHB Drwe; Switching Jp=riaty
PFC — o . :
. F —— Optical Coupler PD Protocol | CC
IV ACF |« " Controller |~
| Dx

Pptical Coupler i

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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DNO05125/D
Circuit Schematic
NOTE: For detailed version, see separate Schematic PDF
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DNO05125/D
Circuit Schematic (continued)
NOTE: For detailed version, see separate Schematic PDF
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DN05125/D

Circuit Schematic (continued)
NOTE: For detailed version, see separate Schematic PDF
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Figure 3, Top View of PCB

DN05125/D
PCB
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Figure 4, Bottom View of PCB

PFC Inductor Designs (Available from Wurth Electronics)

Core Type: RM8

Core material: PC95, TPW33 or equivalent
Bobbin: 6Pin TH type bobbin

Bobbin vendor: TBI-208-05101.11XX(RM&8-8P-TH-A0-11)Rev.1

WD2=Primary, 50T, 35*0.1mmLitz

WD3=Auxiliary, 5T, 0.18mm

_9

2 layer tape
WD3-Stop Pin1
WD3-Start  Pin3

WD2-Stop Pin7

1 layer tape

WD2-Start  Pin8
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DNO05125/D

CUSTOMER TERMINAL|RoHS | LEADIPE-FREE
Sn 93%, Ag 4% fes Yes
TERT WU iR 1
aFa & HuEHD i

GRC Wkl
s

o
—_ —_—
— —_—

- i
WU LW Tl

ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:

3 ' WE 4 ui,
J 1.54d ™ I I: L y
) ] PARAMETER TEST COMDITIONS WVALLIE
LF 1 D.C. REEIETANCE ] B 015 phms s
[ 1 D.C. REEIETAMCE 1-3 (ot 024 phms
. r . - INDUCTANCE ] 10kHE, 1.0V, Ls ZZ0.D0uH =10
11.%%] Wb TURME RATIO [EEn31) 11, £2%
i
1M, HOL'z FO8 BEF. ORL -
Iy
- - P s
L. B L
[ < -
! -
(] t
. . 50 s BEMERAL TFECIFICATIONE:
= OPERATIFG TEMFERATURE RANIE T i + 12857 el ing bafn p i
POl il
PHTTERE 2] iT S5
Wire Insulation & RoHS siatus not affecied oy wire color. Wire Insulation color may vary depsnding on avallabiity.
=E Tackaging Speciicalons |+ THEaEE (e ThEEE ST SRAVANG TITLE BART HO.
DOATE Method: Ty : LT Angles: £1° Decimals: + 005 [.13] INDUCTOR
EMNG ¥l PRG-0002 -I ' Fractons: £1/62 Fl:l:ll.l:l‘""'t FLi) |:3] ?5ﬂ3 l 1 u4E
REW. ot corsenTion puacesst|  This drawing ks dual dimenskoned. Dimensions In
DATE | 8732016 e e mvinnnm e min e orackets ar In milimeters. EFECIFIGATION SHEET 10F 1
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DN05125/D
T1 Transformer Designs (Available from Wurth Electronics)

_ £
. WO8=Primary, 17T, 35x0.1mmLit 1% ;75— WD3=Output
- WO=Primary, 17T, 3520. 1mmLiz e | 5T, 2x40x0.07mm friple isolating Litz wire
S =—20.5+0.127 | (2
H WD7=Ausliary, 13T, 0.17mm O B
: —t P ||l woDa=output
P . WDE=Auniliary, 4T, 0.17mem 5| | utpu
1 WD2=Shielding, 20, 240.17mm S| 37.0.2mm tripie isolating wire
T—\\ WDS=Shigldng 4T, 0.17mm -
— -
_ \\V 3. Electrical specification
o — | 2
S S -5 Flectrical Strength Pinl, 2, 3.6, 7, 8 to Pin 5.F, AS, AF 000V
HE [———09.840.1 Q o H Primary Inductance [Pins 2-8, all other windings open, messuredat 10kHz 1V JI70uH+-10%
"y o | as W) BB Tl 1] H ry Inductance L8, E5 0p2IL B A [ -10%%
" —[ B8.7+0.1 g e18.7£0.1 45
) S 0 L _ L
o H Lo 4. Transformer building construction diagram
1 1 : | |
! ! ! iy : ! : . — 3 layer tape
I_I TH o ymﬂsnap i _W
i i i WD8-Start  Pind 1 layer tape
i WD7-Stop Pin3
@ L s0.620.05 wor-sat ps — OO0
WD6-Stop Pin? 1 layer tape
WDB-Start Pin3 —W Cut WDS here, No wire out
- WDs-Start Pini  —— 1 layer lape
g AF WD4-Stop
© ®) O [ AS WD4-Start
M
F WD3.Stwop | |aver tape
1 layer tape

woz-start PinT  ——{OOOO0O0) Cut, No wire out

WD1-Stop Pin1 _|
L R B T ) v p—

1 layer tape

DWE MO, [RME-BP-TH-AD-11
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CUSTOMER TERMINAL|RoHS | LEADNPD-FREE
on 96%, Ag 4% Yes Yes
5, S Pl - _h_f_cT
o T o | LT LN Tl
e . ELECTRICAL SPECIFICATIONS @ 25" C unless otherwise noted:
. | PARAMETER TEST CONDITIONS WALLUE
7 o ¥ ) D.C. RESISTANCE Fal [ 0.115 ochms max
X o R i e D.C. REEISTANCE 3= [« it 1055 ohms max
| K D.C. REEISTANCE aF B0 0024 ghms max
" u ! ; X D.C. RECISTANCE AE-AF [ Figs 0254 ohms_rax
L Mot R ! | 1l b ol cond - INDUCTANCE 25 10kHz, 1V, L= 170.00uH £10%
"3 =y e LEAKAGE INDUCTAMCE 25 | Belt=C+ E+FeAS +AF ), 100kHE, 1V, L= 4 S0pH rax
5 - - DIELECTRIC 2-B |Be{S+E, F+A3S), 3DD0WAL, 1 seromd)
9 ; i 3 TURME RATIO [2B -5 1, =2%
1 N rminal =ids A . o TUEME RATID ZELIEF) 1, 1%
Thi . ' . | TURME RATIO (2B AR 11,331, 7%
1 r 1 o -] 2] & r
1504 § 1 [ 1=
! K]
1 - #
[ k -y
™ P
2 |
| EEDGwis r.I.: S
L} GEMERAL TFECIFICATIONE:
- OFERATING TEWFERATURE RAMNIE 400 m + 12852 ireduding bemp fsa
Dowrmgriis Loy peoe pip with D Polloesing o ireer s i chfirees By | ECSRRR0 1,
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- Railoioed irmulion fof @ pifrary Sreull ol 8 soiking vwoilige of 280y, S0 ek, Ondeiviolige Calegry
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-

Wire Insulalon & RoHS status not afecied oy wire coior. Wire Insuiation colkor may vary depending on avaladiity.

DOFM Packaging Spechications - TOIETar=5 LIESs OiEenyise Bpecied. DRAVIING TITLE PART HO.

DATE Wethod: Tray e Angles: =17 Dedmals: £ 005 [.13]

ENG | FJH |PKG-TBD W Fractions: =1/64 Footprnt 2 001 [.03] TRANSFORMER 750344067
REV. [ 01 comaenmicn saceusnt|  THiS dawing is ual dimensionad. DImensions In

DATE |ano-as-5 L orackets are In millimeliers. EPECIFICATION BHEET 1 OF 1
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90

115
Vac

230 264

10% load efficency at 115Vac and 230Vac

10% Load and Average Efficiency

Test condition: all efficiency are tested at board end

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

Test condition: all efficiency are tested at board end

Avg. efficiency at 115Vac and 230Vac

92
32 > = 9
%5 = ——a 90 -
1 / 89
= 3% = 88 -
L W —l—a— ——115va R g7 -
g gé g 86 /
c v £ 85 ¢—115Vac
g % ﬁi —m—230Vac 81—/
£ 2/ £ 83 y 4 == 230Vac
L "8 X e
73 X/ e COC Tier2 10% &1 COC Tier2 AVG
79
75 load 78
5v 9v 12v 15v 20v 5v 9v 12v 15v 20v
Vo Vo
Efficiency vs Output Load Curves
Test condition: all efficiency are tested at board end
5V output PD_9V output
92 92
90 90 - . A
88 T = 88
<8 +—4& < 86 4 77
T 84 - —4—115Vac T 84 v 4 ¢—115Vac
g8 - S5 W
2 80 ~8—230Vac 2 g0 X - 230Vac
E 78 e E 78 e
76 S0vac 76 4—90Vac
74 =>=264Vac 74 =>=264Vac
72 72
03 075 15 225 3 03 075 15 225 3
lo(A) lo(A)
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PD_12V output PD_15V output
92 93
90 - 91
88 89
— 86 - — g7 -
Sas gy
S5 | —o—115Vac > 85 - —4—115Vac
c € 83
g & —8—-230Vac $a1 | W —8—230Vac
E E
w76 k= 90Vac w79 == 90Vac
74 77
72 =>&=264Vac 75 =>4=264Vac
70 73
03 075 15 225 3 03 075 15 225 3
lo(A) lo(A)
PD_20V output
93
92
91 -
g 90
= 89 - —4—115Vac
c 88 .
2 o // —8—230Vac
b=
w 86 ‘l/ ==90Vac
85
aa | —=264Vac
83 X
0.45 1.13 225 338 45
lo(A)
OCP
OCP for PWM at 15V and 20V OCP for PD
7 6
6.5 5.5
6 -
55 _bk<.=._ 4 ? /
5 : 7
__ 45 4
< 4 —Oﬁ’a z 3.5 L 3> 5 /
2 3.5 s 3
a2 3 49— OCP at 15v =25
2.5 >
2 === OCP at 20v
15 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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PD Volatge Change from 20v to 5v at 0A PD Voltage Change from 15v to 5v at 0A

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

PD Volatge Change from 12v to 5v at 0A  PD Voltage Change from 9v to 5v at 0A

Tek

(CH1: Vsyn-drain, CH4: Vo) (CH1: Vsyn-drain, CH4: Vo)
Stop | U ] al0f l§

u

Output Ripple @ 90 Vac and 3A Output

5VA output (CH4: Vo)

May, 2020, Rev. 3 www.onsemi.com
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12V3A output (CH4: Vo) 1V3A output (CH4: Vo)

ek

Output Ripple @ 90 Vac and 20v output

Ik =2 Ik =

20V2.5A output without PFC work(CH4: Vo) 20V4.5A output with PFC work(CH4: Vo)
13 1 U 1

Output Max Skip Ripple @ 230 Vac

5V0.53A output (CH1: Vsyn-drain,CH4: Vo)
Ink i

May, 2020, Rev. 3 www.onsemi.com
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Dynamic Test Between 0-50% Load @ 115 Vac Input

5V (CH2: Vsw, CH4: Vo) oV (CH2 Vsw, CH4: VO)

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 (CH2: Vsw, CHd: Vo) 20V (CH2 Vsw, CHd: Vo)

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 (CH2: Vsw, CH4: Vo) oV (CH2 Vsw, CH4: Vo)

. 100 V

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

May, 2020, Rev. 3 www.onsemi.com 14
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15V (CH2: Vsw, CH4: Vo)
T T I g

ek Stop

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

Key ACF waveform @ 90 Vac Input

ek 5top

20V (CH2: Vsw, CH4: Vo)
v , i

Test condition: 1.13A-3.38A, 10ms cycle,
125mA/us,1m cable, tested at E-load

May, 2020, Rev. 3 www.onsemi.com
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Key ACF waveform @ 264 Vac Input
5V3A

Key ACF waveform @ 20V output

90Vac and 4.5A output
a5 M 200

May, 2020, www.onsemi.com
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Load change at 115Vac and 20V

4.5

TekPr

0- .A load change

ek Pre

-0 load change

oms u

W

B -\ﬂ\_'\v‘\,‘\_'\!‘u’\f\N\J

&
A A DA BARSS:

Max voltage stress in DCM
264Vac and 20V(CH1: Vsw, CH2: Vsyn-drain)
ek

ACF to DCM mode transition

15Vac and 5V 11Vac and 9V

Tk |

May, 2020, Rev. 3 www.onsemi.com 17



http://www.onsemi.com/

DNO05125/D

Tek Frevs

115Vac and 15V 11Vac and 20V

e

DCM to ACF mode transition

11ac and 5V

Tk

115Vac and 20V
Tl Sreg I

:||'|'Muu'||Wu||||||'|nm'||'|'|'uu_1;p1|||||||:|'|m|mm@_‘:;um|_|_|_|+m'.1:m|'f|'||':':}—}'I:).‘ﬂ.'lfﬂ'l'l'l}'!:
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Thermal Image @ 20V4.5A Output

DNO05125/D

Input

90
Vac

115
Vac

230
Vac

264
Vac

PFC Side

FILE1B - 12:14:34 PM

ACF side
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Item Qty Reference

1
2
3
4

1

© 00 N o

10

12
13

14
15

16

17
18
19
20
21

22

23
24
25
26
27
28
29

30

4
4
1

Q6 Q19 Q25-26
C39 C44 C52 C54
C37

C6 C26 C45

C48 49 C51

Cl C5

C9 C33-34
C31

C18

C55

C42 C46

Cl2

C8

C2 C7 Cl6-17
C29 (C38 (€43

1 C35

o= N = =N = = =W =

co

C36

C25

C11 C23 C28 C30
C53

C3

C4 C24 C27

C50

C10

C47

C19 C22

C20

C40

D2 D2A

D9

DNR

D1 D8 D14 D16
D19 D23 D25 D30

Type

NMOSFET
Ceramic Capacitor

Ceramic Capacitor

Ceramic Capcitor

Film Capcitor

Ceramic Capacitor

Ceramic Capcitor
Ceramic Capacitor
Ceramic Capacitor
Ceramic Capacitor
Ceramic Capacitor

Ceramic Capacitor

Ceramic Capacitor

Ceramic Capacitor

Ceramic Capacitor

X2 Capcitor

Ceramic Capacitor

Ceramic Capacitor
Ceramic Capacitor
Ceramic Capacitor

Ceramic Capacitor

Ceramic Capcitor

Ceramic Capacitor

Ceramic Capacitor
Ceramic Capacitor
Ceramic Capcitor
Bridge rectifier
Rectifier

Varistor

Switching diode

Part Name

2N7002LT1G
/885012206095
/885012206073

C3225X7T2W224K

ECWFD2W684Q

/885012206077
C3216X7T2W104K
/885012206089
/885012006051
/885012206083
/885342206003
C2012X7S2A105K

/885012206076

/885012206085
/885012106018

/890324024002

/885012206080
/885012206094
C1608X651C475M
C2012X7R1E475K
C1608C0OG1H821T

CS65-B2GA101KYNKA TDK

/885012206083
/885012206094
Std

nc

724GP40MH

S3J

820573011

BAS21HT1G

DN05125/D

BOM
MFR Value
ON 0. 24, 60V
Wurth 0. 1uF
Wurth 0. 22uF, 25V
TDK 0. 22uF, 450V
Panasoni 0. 68u, 450v
Wurth 100pF
TDK 104, 400V
Wurth 10nF
Wurth 10pF
Wurth 1nF
Wurth 1nF, 250v
TDK 1uF, 100v
Wurth 1uF, 25V
Wurth 2. 2nF
Wurth 2. 2uF, 16V
Wurth 224, X2
Wurth 330pF
Wurth 4. TnF
TDK 4. 7uF, 16v
TDK 4. 7uF, 25V
TDK 820pF
470pF, Y1
Wurth 47nF
Wurth 68nF
std NC
nc nc
ZOWIE 4A, 1000V
ON 3A, 600V
Wurth 10D471K
ON 0. 2A, 250V

Package

S0T23
603
603

1210

THT, 10mm,
13mmx6mmx 12mm
603

1206

603

603

603

603

805

603

603
603

THT, 12. 5mm,
15mmx 7mmx 1 2mm
603

603

603

805

603

Lead type

603
603
603
805
Z4PAK
SMC
TH

S0D323

Description

NMOSFET
Capacitor,

Capacitor,

Capacitor,

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Capacitor,
Capacitor,

Capacitor,
Capacitor,

X2 capacitor,
approved, 10%
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
HV Ceramic

Ceramic,

Ceramic,

Ceramic,

Ceramic,
Ceramic,
Ceramic,
Ceramic,
Ceramic,
Ceramic,

Ceramic,
Ceramic,

Ceramic,

Ceramic,

Ceramic,
Ceramic,
Ceramic,
Ceramic,

Ceramic,
Capacitor,

50V,
25V,

Chip,

50V,
SMD,
50V,
50V,
50V,
250V,
100V,

25V,

50V,
16V,

50V,
50V,
16V,
25V,
50V,

safety standard approved,

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Bridge Rectifier,
General Rectifier

Varistor, 10D471K

Switching diode

Ceramic,
Ceramic,
Ceramic,
Ceramic,
1000V, 4A

50V,
50V,
50V,
Chip,

10%
10%

10%

10%
5%
10%
10%
10%
10%
10%

10%

10%
10%

Safety standard

10%
10%
10%
10%
5%

10%
5%
10%
10%

5%
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Item Qty

31

32
33
34

35

36
37
38
39
40
41
42
43
44
45

46

47
48

49

50
51
52
53
54
55
56
57
58
59
60

61

62

63
64
65
66
67
68

RFNNRFRHRFRRFRNRHRRFRR 2 HH2 H O QO FRFRFRRRRR O NDNMDND O

~

— W ==

Reference

D4 D10 D15
D26 D29 D31
D6, D11
D12-13

D7 D22

D5 D17-18
D20 D21
FB2

FB3

L2

L1

F1

Type
Switching diode

Switching diode
Standard rectifie
Ultrafast rectifi

Switching diode

Ferrite bead
Ferrite bead
Common filter
Common filter
Fuse

Q1-2 Q7 Q12—INPN Transistor

Q5 Q4 Q10
Q9
Q14-15 Q17
D3

Ub

u2
Ul

u7

U3
NTC1
NTC2
U4 Ul1
Q20

L3

L5

Q3

R13 R84
R6 R72
R15

R32 R49 R59
R85
R91-92 R98

R18 R24 R35
R62
R67 R70 R94
R36
R37
R78
R88
R63 R69 R82
R8

NPN Transistor
PNP Transistor
PNP Transistor
Ultrafast Rectifi
Programmable
pricision

ACF Controller
PFC controller
Syn. rectified
controller

HS HB Driver
NTC

NTC

Optical coupler
PMOS

Toroidal Line Cho
SMD inductor
MOSFET

Resistor
Resistor
Resistor

Resistor

Resistor

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

DNO05125/D
BOM (Continued)

Part Name

BAT54HT1G

NSD350HT1G
RS1JFA
US1JFA

BAS21HT1G

742792121

nc

T12x8x7
T9*k5%3
5ET-016H
MMBT3904LT1G
MMBTAOG6LTI1G
MMBTAS56LTI1G
MMBT3906LT1G
MURD550PFG

NCP431ASNT1G

NCP1568S02DBR2G
NCP1622AEC

NCP4306AADZZZADI

NCP51530AMNTWG
SDNT1608X104J42¢
SDNT1608X104J42¢
FODM1009
BSS84LT1G
7447021
MCL1608S4R7MT
FCMT299N60

Std

Std

Std

Std

Std

Std
Std
Std
Std
Std
Std

MFR

ON

ON
ON
ON

ON

Wurth
nc

std

std
Hollyfu
ON

ON

ON

ON

ON

ON

ON
ON

ON

ON
Shunlor
Shunlor
ON

ON
Wurth
Shunlor
ON

Std

Std

Std

Std

Std

Std
Std
Std
Std
Std
Std

Value Package

0. 2A, 30V SOD323

0. 2A, 350V SOD323

0. 8A, 600V SOD123FL

1A, 600V SOD123FL

0. 2A, 250V SOD323
1206

nc 1206

18mH TH type

600uH TH

1. 6A, 250Vac Axial lead
SO0T23
SO0T23
SO0T23
SO0T23

5A, 520V DPAK
SO0T23
TSSOP16
TSOP6
S0O8
DFN10

100k 603

100k 603
LSOP4

60V SO0T23

100uH TH type

4. 7TuH 603
PQFN—-4

0 603

1 603

1. 64K 603

100K 603

10K 603

10k 603

120K 603

12K 603

130K 603

150K 603

15M 603

Description

SMD
SMD

Switching diode,

Switching diode,

Standard Rectifier, 0.8A, 600\
Ultrafast Rectifier, 1A, 600V
Switching diode, SMD
3000hm@100MHz

nc

CM Filter, T type core

T type, 9%5%3, 0.5 wire

Micro Fuse, 1.6A/250V

General NPN Transistor, SMD
General NPN Transistor, SMD
General PNP Transistor, SMD
General PNP Transistor, SMD
Ultrafast Rectifier, 5A, 520V

PROGRAMMABLE PRECISION REFERE!

ACF Controller
PFC Controller

Syn. Rectified Controller

replaced by 13k resistor or nc
replacerment of 100k resistor
optical coupler

Toroidal Line Choke, 15. 8x8.5, ¢
SMD inductor

MOSFET, NChan, 600V

Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
Resistor, Chip, 1/8W, 1%
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DNO05125/D
BOM (Continued)

Item Qty Reference Type Part Name MFR Value Package Description
68 1 R8 Resistor Std Std 15M 603 Resistor, Chip, 1/8W, 1%
69 1 R17 Resistor Std Std 16K 603 Resistor, Chip, 1/8W, 1%
70 1 R7 Resistor Std Std 180K 603 Resistor, Chip, 1/8W, 1%
71 1 R46 Resistor Std Std 18K 603 Resistor, Chip, 1/8W, 1%
72 3 R1 R21 R44 Resistor Std Std 1K 603 Resistor, Chip, 1/8W, 1%
73 1 R22 Resistor Std Std 1K 603 Resistor, Chip, 1/8W, 1%,
74 2 R30 R68 Resistor Std Std 1M 603 Resistor, Chip, 1/8W, 1%
75 1 R79 Resistor Std Std 200K 603 Resistor, Chip, 1/8W, 1%
76 1 R57 Resistor Std Std 20K 603 Resistor, Chip, 1/8W, 1%
77 4 R9 R19 R27 R47 Resistor Std Std 22 603 Resistor, Chip, 1/8W, 1%
78 1 R56 Resistor Std Std 22K 603 Resistor, Chip, 1/8W, 1%
79 1 R58 Resistor Std Std 24K 603 Resistor, Chip, 1/8W, 1%
80 1 R76 Resistor Std Std 2K 603 Resistor, Chip, 1/8W, 1%
81 2 Rbb R71 Resistor Std Std 300K 603 Resistor, Chip, 1/8W, 1%
82 1 R16 Resistor Std Std 30K 603 Resistor, Chip, 1/8W, 1%
83 1 R45 Resistor Std Std 33K 603 Resistor, Chip, 1/8W, 1%
84 1 R75 Resistor Std Std 360K 603 Resistor, Chip, 1/8W, 1%
85 1 R2 Resistor Std Std 39K 603 Resistor, Chip, 1/8W, 1%
86 7 R10 R26 R28 R48 Resistor Std Std 4.7 603 Resistor, Chip, 1/8W, 1%
R74 R89-90
87 1 R23 Resistor Std Std 4. 7K 603 Resistor, Chip, 1/8W, 1%
88 1 R61 Resistor Std Std 43K 603 Resistor, Chip, 1/8W, 1%
89 1 R54 Resistor Std Std 47 603 Resistor, Chip, 1/8W, 1%
90 2 R11 R81 Resistor Std Std 470K 603 Resistor, Chip, 1/8W, 1%
91 3 R25 R38 R80 Resistor Std Std 47K 603 Resistor, Chip, 1/8W, 1%
92 2 R3 R73 Resistor Std Std 510 603 Resistor, Chip, 1/8W, 1%
93 1 R77 Resistor Std Std 510K 603 Resistor, Chip, 1/8W, 1%
94 1 R93 Resistor Std Std 56K 603 Resistor, Chip, 1/8W, 1%
95 1 R52 Resistor Std Std 6. 8K 603 Resistor, Chip, 1/8W, 1%
96 1 R20 Resistor Std Std 62K 603 Resistor, Chip, 1/8W, 1%
97 1 R43 Resistor Std Std 75K 603 Resistor, Chip, 1/8W, 1%
98 2 R53 R96 Resistor Std Std 91K 603 Resistor, Chip, 1/8W, 1%
99 1 R29 Resistor Std Std nc 603 Resistor, Chip, 1/8W, 1%,
100 1 R33 Resistor Std Std nc 603 Resistor, Chip, 1/8W, 1%
101 2 R50-51 Resistor ERJ8BQFR30V Panasoni 0. 3 1206 Resistor, Chip, 1/2W, 1%
102 2 R4-5 Resistor ERJ8BQFR56V Panasoni 0. 56 1206 Resistor, Chip, 1/2W, 1%
103 1 R64 Resistor Std Std 100K 1206 Resistor, Chip, 1/2W, 1%
104 1 R83 Resistor Std Std 10M 1206 Resistor, Chip, 1/2W, 1%
105 2 R65—66 Resistor Std Std 160K 1206 Resistor, Chip, 1/2W, 1%
106 1 R31 Resistor Std Std 1K 1206 Resistor, Chip, 1/2W, 1%
107 1 R39 Resistor Std Std nc 1206 Resistor, Chip, 1/2W, 1%
108 2 R41-42 Resistor Std Std 2M 1206 Resistor, Chip, 1/2W, 1%
109 2 R12 R34 Resistor Std Std 47 805 Resistor, Chip, 1/5W, 1%
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DN05125/D

BOM (Continued)

Item Qty Reference Type Part Name MFR Value Package Description
110 1 R14 Resistor Std Std 5mohm 1206 Resistor, Chip, 1/2W, 1%
111 1 R40 Resistor Std Std 680K 1206 Resistor, Chip, 1/2W, 1%
112 1T1 Transformer 750344067 WE—midcon TH type RM8, 6Pin
113 1L4 PFC inductor 750344048 WE—midcon TH type RM8, 6Pin
114 1 C41 ECAP KF Series CapXon 10uF, 25V 5mmx 1 1mm size:bmmx11mm
115 1 C21 ECAP KF Series CapXon 22uF, 100V 6. 3mmx1 1mm size:6. 3mmx11lmm
116 3 C13-15 Electrolytic soli PS681M025F080P CapXon 680uF, 25V 8mmx 1 2mm Size:8mmx15mm
117 1 C32 Electrolytic elec KL680M420J300A00H CapXon 68ul, 420V 16mmx30mm size:16mmx30mm
118 1Q8 MOSFET NTMFS4CO5NT1G ON QFN5X6mm MOSFET, NChan, 3. 4mohm
119 1 Q18 MOSFET FDMT800120DC ON PQFNSL MOSFET, NChan, 120V
120 2 Q23-24 MOSFET IPL60R385CP INFINEON ThinPAK—8%8 MOSFET, NChan, 600V
121 1J1 USB Type C connec CUS31738616001 CSCONN SMD Type C connector, SMT
122 1 U8 PD Controller WT6636F-UG16CWT-S¢Weltrend DEN5X5 PD protocol controller
123 1 ZDh4 Zener MM3Z10VT1G ON 10V SO0D323 GENERIC ZENER-DIODE
124 1 7ZD5 Zener MM3Z11VT1G ON 11V SO0D323 GENERIC ZENER-DIODE
125 1 7ZD12 Zener MM3Z12VT1G ON 12V SO0D323 GENERIC ZENER-DIODE
126 1 7ZD8 Zener MM3Z13VT1G ON 13V SOD323 GENERIC ZENER-DIODE
127 1 7ZD2 Zener MM3Z15VT1G ON 15V SO0D323 GENERIC ZENER-DIODE
128 1 7ZD11 zener MM3Z16VT1G ON 16v SO0D323 GENERIC ZENER-DIODE
129 2 7ZD3 ZD9 Zener MM3Z5V6T1G ON 5.6V SO0D323 GENERIC ZENER-DIODE
130 4 ESD1-4 ESD SDO5T1G ON 5V SO0D323 ESD protection device
131 1 7ZD10 zener MM3Z6V2T1G ON 6. 2v SO0D323 GENERIC ZENER-DIODE
132 2 Q11,Q16 NMOSFET FQN1N50C ON TO-92 Nch MOSFET
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References

ON Semiconductor datasheet for NCP1622, NCP51530, NCP1568 and NCP4306
ON Semiconductor Design Notes DN05043

Weltrend semiconductor datasheet for WT6636F

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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