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Table 1. DEVICE DETAILS

Device Application Input Voltage Output Power Topology I/O Isolation

NCP1937 R1
NCP4304
NCP4355

Adapter 90 to 264 Vac Up to 85 W PFC + QR Combo Isolated

Table 2. OTHER SPECIFICATIONS

Output Specification

Output Voltage 20 Vdc nominal

Nominal Current 4.25 A

No Load Standby < 10 mW

Min Current Zero
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Figure 1. Output Power vs. Efficiency − Light Load Efficiency
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Figure 2. Output Power vs. Efficiency − Average Efficiency
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Power Savings Mode Operation
Ch. 1 (Yellow): BOX2
Ch. 3 (Purple): HVX2
Ch. 4 (Green): VCC (AC Coupled)

Measured data with 2 wire connection
 4.82 mW at 115 VAC
 8.68 mW at 265 VAC

Figure 3. Power Saving Mode
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Figure 4. Active X2 Capacitor Discharge

Ch. 1 (Yellow): VCC
Ch. 2 (Blue): QR FET DRV
Ch. 3 (Purple): VOUT
Ch. 4 (Green): BOX2 Pin

1

2

3

4

PFC 6�7�89:;

PFC Disable PFC Enable

VAC IO VAC IO

90 2.5 A 90 3 A

115 2.5 A 115 2.9 A

230 2.4 A 230 2.8 A

265 2.4 A 265 2.75 A

Figure 5. Adjustable PFC Disable

Ch. 1 (Yellow): QR FET Drain
Ch. 2 (Blue): QR FET DRV
Ch. 3 (Purple): PFC FET DRV
Ch. 4 (Green): PONOFF Voltage
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Figure 6. Power Factor vs. Output Power
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Table 3. BILL OF MATERIALS FOR 20 W NCP1126/1129 FLYBACK  
REF
DES Qty. Description Value Tolerance Footprint Manufacturer Manufacturer PN

Substi-
tution

C1, C2 2 Capacitor, Metallized
Polypropylene

0.22 �F, 450 V 5% Through Hole,
10 mm

Panasonic ECW−F2W224JAQ No

C3 1 Capacitor, Electrolytic 82 �F, 450 V 20% Through Hole,
7.5 mm

United Chemi-Con EKXG451ELL820MMP1S No

C4 1 Capacitor, Ceramic,
X7R

10 nF, 50 V 10% SMD, 1206 Vishay VJ1206Y103KXAAC Yes

C5 1 Capacitor, Ceramic,
X7R

6800 pF, 630 V 20% SMD, 1206 TDK C3216X7R2J682M No

C6 1 Capacitor, Ceramic,
X7R

100 pF, 1 kV 10% SMD, 1206 Johanson’s
Dielectric

102R18W101KV4E No

C7 0 PLACEHOLDER PLACEHOLDER  SMD, 0603 PLACEHOLDER PLACEHOLDER Yes

C8 1 Capacitor, Electrolytic 47 �F, 35 V 20% Through Hole,
2.5 mm

Kemet ESH476M035AE3AA No

C9 1 Capacitor, Ceramic,
COG

4.7 pF, 50 V 0.25 pF SMD, 0603 TDK C1608COG1H4R7C Yes

C10 1 Capacitor, Ceramic,
X7R

1000 pF, 25 V 10% SMD, 0603 Vishay VJ0603Y102KXXCW1BC Yes

C11,
C12,
C24

3 Capacitor, Ceramic,
X7R

0.1 �F, 50 V 10% SMD, 0603 Yageo CC0603KRX7R9BB104 Yes

C13 1 Capacitor, Ceramic,
X7R

2.2 �F, 10 V 10% SMD, 0603 Taiyo Yuden LMK107B7225KA−T Yes

C14 1 Capacitor, Ceramic,
X7R

330 pF, 50 V 10% SMD, 0603 Yageo CC0603KRX7R9BB331 Yes

C15 1 Capacitor, Ceramic,
X7R

150 pF, 25 V 10% SMD, 0603 AVX 06033C151KAT2A Yes

C16,
C23

2 Capacitor, Ceramic,
X7R

0.47 �F, 50 V 10% SMD, 0603 Taiyo Yuden UMK107B7474KA−TR Yes

C17 1 Capacitor, Ceramic,
X7R

100 pF, 25 V 10% SMD, 0603 Vishay VJ0603Y101KXXCW1BC Yes

C18 1 Capacitor, Ceramic,
COG

47 pF, 50 V 10% SMD, 0603 Vishay VJ0603A470KXAAC Yes

C19,
C20

2 Capacitor, Electrolytic 1000 �F, 35 V 20% Through Hole,
5 mm

Panasonic EEU-FM1V102 No

C21 1 Capacitor, Ceramic,
X7R

47 nF, 50 V 10% SMD, 1206 Xicon 140-CC502B473K−RC Yes

C22 1 Capacitor, Ceramic,
X7R

0.22 �F, 25 V 10% SMD, 0805 Kemet C0805C224K3RACTU Yes

C25 1 Capacitor, Ceramic,
X7R

2.2 �F, 25 V 10% SMD, 0805 TDK TMK212B7225KG−TR Yes

C26 1 Capacitor, Ceramic,
X7R

22 nF, 50 V 10% SMD, 0603 TDK C1608X7R1H223K Yes

C27 1 Capacitor, Ceramic,
X7R

10 nF, 50 V 10% SMD, 0603 Murata GRM188R71H103KA01D Yes

C28 1 Capacitor, Electrolytic 100 �F, 35 V 20% Through Hole,
2.5 mm

Kemet ESH107M035AE3AA Yes

C29 0 Capacitor, Ceramic,
X7R

PLACEHOLDER  SMD, 0603 PLACEHOLDER PLACEHOLDER Yes

C30 1 Capacitor, Ceramic,
X5R

10 �F, 35 V 10% SMD, 1206 Taiyo Yuden GMK316BJ106KL−T Yes

C31 0 Capacitor, Ceramic,
X7R

PLACEHOLDER  SMD, 0603 PLACEHOLDER PLACEHOLDER Yes

C32 1 Capacitor, Ceramic,
COG

33 pF, 50 V 5% SMD, 0603 Murata GRM1885C1H330JA01D Yes

CX1,
CX2

2 Capacitor, Metallized
Polypropylene

100 nF,
275 VAC

10% Through Hole,
10 mm

Kemet PHE840MA6100KA04 Yes

CY1,
CY2,
CY3

3 Capacitor, Ceramic,
X1Y2

1000 pF,
250 VAC

20% Through Hole,
5 mm

Murata DE2E3KY102MA2BM01 Yes

D1, D2 2 Diode, Standard
Recovery

1000 V, 1 A  SMD, SMA ON Semiconductor MRA4007T3G Yes

D3 1 Diode, Standard
Recovery

600 V, 3 A  Through Hole,
Axial,

DO−201AA

ON Semiconductor 1N5406G No
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Table 3. BILL OF MATERIALS FOR 20 W NCP1126/1129 FLYBACK (continued)

REF
DES

Substi-
tutionManufacturer PNManufacturerFootprintToleranceValueDescriptionQty.

D4 1 Diode, Switchmode
Rectifier

520 V, 5 A  Through Hole,
Axial,

DO−201AA

ON Semiconductor MUR550APFG No

D5, D6,
D8, D9,

D10,
D11,
D19

7 Diode, Switching 100 V, 200 mA  SMD, SOD−123 ON Semiconductor MMSD4148T1G Yes

D7 1 Diode, Standard
Recovery

1000 V, 1.5 A  SMD, SMB Vishay S2M-E3/52T No

D12,
D13,
D18

3 Diode, Switching 250 V, 100 mA  SMD, SOD−123 ON Semiconductor MMSD103T1G Yes

D14 1 Diode, Zener 27 V, 500 mW  SMD, SOD−123 ON Semiconductor MMSZ5254BT1G Yes

D15 1 Diode, Schottky, 100 V, 5 A  SMD, SO−8FL ON Semiconductor MBR5H100MFST1G No

D16 1 Diode, Bridge
Rectifier

600 V, 4 A  Through Hole,
GBU

Diodes Inc GBU406 Yes

D17 1 Diode, Zener 7.5 V, 500 mW  SMD, SOD−123 ON Semiconductor MMSZ5236BT1G Yes

F1 1 Fuse 250 VAC, 3 A  Through Hole Littelfuse 0224003.HXP No

J1 1 Terminal Block, 3 pos,
in-line

250 V, 16 A  Through Hole,
5mm

On Shore
Technology

OSTTA030161 Yes

J2 1 Header, 2 pos, in-line,
right angle

250 V, 12 A  Through Hole,
5mm

Phoenix Contact 1757475 Yes

J2A 1 Terminal Block, 2 pos,
plug

250 V, 12 A  N/A Phoenix Contact 1754449 Yes

L1 1 Inductor, Common
mode choke

4 mH, 1.5 A  Through Hole Wurth Electronics 744 821 240 No

L2 1 Inductor, Common
mode choke

20 mH, 0.5 A  Through Hole Wurth Electronics 744 822 120 No

L3 1 Inductor, Differential
choke

300 �H, 2 A  Through Hole Wurth Electronics 744 706 0 No

L4 1 Inductor, PFC boost 390 �H, 3.5 A  Through Hole,
RM10, Custom

Wurth Electronics 750313048 rev2 No

M1 1 MOSFET, PFC
Switch

600 V, 12 A  TO−220FP Toshiba TK12A60U No

M2 1 MOSFET, QR Switch 650 V, 10.6 A  TO−220FP Infineon IPA65R380C6 No

M3 1 MOSFET,
Synchronous Rectifier

100 V, 100 A  TO−220 Infineon IPP045N10N3 No

MOV1 1 MOV 300 VAC, 2.5 kA  Through Hole,
10 mm

Epcos S10K300 Yes

Q1 1 MOSFET, Small
signal

PMOS, 50 V  SMD, SOT23−3 ON Semiconductor BSS84LT1G Yes

R1, R2 2 Resistor, 1/4 W 1 k� 1% SMD, 1206 Stackpole RMCF1206FT1K00 Yes

R3,
R3A,
R3B,
R3C

4 Resistor, 1/2 W 0.5 �  SMD, 1206 Stackpole CSR1206FKR500 Yes

R4,
R12,
R51

3 Resistor 1/10 W 10 k� 1% SMD, 0603 Stackpole RMCF0603FT10K0 Yes

R5 1 Resistor, 1/4 W 8.06  k� 1% SMD, 1206 Stackpole RMCF1206FT8K06 Yes

R6 1 Resistor 1/10 W 8.06 k� 1% SMD, 0603 Stackpole RMCF0603FT8K06 Yes

R7 1 Resistor, 1/8 W 47.5  � 1% SMD, 0805 Stackpole RMCF0805FT47R5 Yes

R8 1 Resistor, 1/8 W 4.75 � 1% SMD, 0805 Stackpole RMCF0805FT4R75 Yes

R9 1 Resistor, 1/8 W 20 � 1% SMD, 0805 Stackpole RMCF0805FT20R0 Yes

R10,
R28,
R49

3 Resistor, 1/4 W 20 � 1% SMD, 1206 Stackpole RMCF1206FT20R0 Yes

R11 1 Resistor, 1/4 W 8.25 � 1% SMD, 1206 Yageo RC1206FR-078R25L Yes

REF
DES

QTY Description Value Tolerance Footprint Manufacturer Manufacturer PN Substit
ution
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Table 3. BILL OF MATERIALS FOR 20 W NCP1126/1129 FLYBACK (continued)

REF
DES

Substi-
tutionManufacturer PNManufacturerFootprintToleranceValueDescriptionQty.

R13,
R13A

2 Resistor, 1 W 0.4 � 1% SMD, 2512 Yageo PT2512FK−070R4L No

R14 1 Resistor, 1/10 W 249 � 1% SMD, 0603 Stackpole RMCF0603FT249R Yes

R15,
R16

2 Resistor, 1/4 W 1.62 M� 1% SMD, 1206 Yageo RC1206FR-071M62L Yes

R17 1 Resistor, 1/8 W 118 k� 1% SMD, 0805 Stackpole RMCF0805FT118K Yes

R18 1 Resistor, 1/10 W 34 k� 1% SMD, 0603 Stackpole RMCF0603FT34K0 Yes

R19 1 Resistor, 1/10 W 20 k� 1% SMD, 0603 Stackpole RMCF0603FT20K0 Yes

R20 1 Resistor, 1/10 W 499 k� 1% SMD, 0603 Stackpole RMCF0603FT499K Yes

R21,
R31

2 Resistor, 1/10 W 0 �  SMD, 0603 Yageo RC0603JR−070RL Yes

R22 1 Resistor, 1/4 W 5.11  M� 1% SMD, 1206 Yageo RC1206FR−075M11L Yes

R23 1 Resistor, 1/10 W 750 k� 1% SMD, 0603 Stackpole RMCF0603FT750K Yes

R24 1 Resistor, 1/10 W 80.6 k� 1% SMD, 0603 Stackpole RMCF0603FT80K6 Yes

R25,
R27

2 Resistor, 1/8 W 2 k� 1% SMD, 0805 Stackpole RMCF0805FT2K00 Yes

R26 1 Resistor, 1/8 W 1 M� 1% SMD, 0805 Stackpole RMCF0805FT1M00 Yes

R29,
R30

2 Resistor, 1/10 W 15 k� 1% SMD, 0603 Stackpole RMCF0603FT15K0 Yes

R32 1 Resistor, 1/10 W 267 � 1% SMD, 0603 Yageo RC0603FR−07267RL Yes

R33 1 Resistor, 1/10 W 453 k� 1% SMD, 0603 Stackpole RMCF0603FT453K Yes

R34 1 Resistor, 1/10 W 90.9 k� 1% SMD, 0603 Stackpole RMCF0603FT90K9 Yes

R35 1 Resistor, 1/10 W 200 k� 1% SMD, 0603 Stackpole RMCF0603FT200K Yes

R36,
R37

2 Resistor, 1/10 W 14.3 k� 1% SMD, 0603 Stackpole RMCF0603FT14K3 Yes

R38 1 Resistor, 1/10 W 2.32 k� 1% SMD, 0603 Stackpole RMCF0603FT2K32 Yes

R39 1 Resistor, 1/10 W 1 k� 1% SMD, 0603 Yageo RC0603FR−071KL Yes

R40 1 Resistor, 1/4 W 0 �  SMD, 1206 Yageo RC1206JR−070RL Yes

R41 1 Resistor, 1/10 W 10 � 1% SMD, 0603 Stackpole RMCF0603FT10R0 Yes

R42,
R43,
R44,
R45

4 Resistor, 1/4 W 100 k� 1% SMD, 1206 Stackpole RMCF1206FT100K Yes

R50 1 Resistor, 1/8W 10 k� 5% Through Hole Stackpole CF18JT10K0 Yes

R52 0 Resistor 1/10 W PLACEHOLDER  SMD, 0603 PLACEHOLDER PLACEHOLDER Yes

R53 1 Resistor 1/10 W 35.7 k� 1% SMD, 0603 Stackpole RMCF0603FT35K7 Yes

RT1 1 NTC Thermistor 220 K, 500 mW 5% Through Hole,
2.54 mm

Vishay NTCLE100E3224JB0 No

RT2 1 NTC Inrush Current
Limiter

15 �  Through Hole,
10 mm

Epcos B57153S0150M000 Yes

TX1 1 Flyback Transformer 500 �H, 4 A  Through Hole,
PQ32, Custom

Wurth Electronics 750313054 rev02 No

U1 1 Controller, PFC - QR
Combo

  SMD,
SOIC−20NB,

1 mm

ON Semiconductor NCP1937A No

U2 1 Optocoupler 120 V, 60 mA  Through Hole,
PDIP4

NEC PS2513−1−A No

U3 1 Optocoupler 70 V, 30 mA  Through Hole,
PDIP4

NEC PS2561A−1 Yes

U4 1 Controller, Secondary
side

  SOIC−8 ON Semiconductor NCP4355B No

U5 1 Synchronous
rectification driver

  SOIC−8 ON Semiconductor NCP4304A No
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[1] Data Sheet NCP1937/D

[2] Data Sheet NCP4355/D

[3] Data Sheet NCP4304/D
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