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1 Introduction

This engineering report describes a dual output power supply intended for USB wall
outlet charger. The 27 W output (5 V/3 Aor 9V / 3 A) rails are designed for a Type-C
USBPD charger. Both outputs utilize the INN3266C CP versionfrom the InnoSwitc h3-CP
family of ICs. This design shows high power density and efficiency that is possible due to
the high level of integration of the InnoSwitch3-CP controller providing exceptional
performance.

DERS551 is a dual flyback design sharing the same EMI filter and input bulk capacitor.
The key design goals were high power density, high efficiency, low no load consumption,
and USBPD compatible for both the outputs . The design is intended for dual Type-C port
configuration.

This document contains the power supply specification, schematic diagram, bill of
materials, printed circuit layout, and performance data.

T i\ power

1*2;&;’, d } ). Vintegrations™

Figure 171 Populated Circuit Board
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Figure 2 7 Populated Circuit Board, Top View

Figure 3 17 Populated Circuit Board, Bottom View,
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2 Power Supply Specification

The table below represents the minimum acceptable performance of the design. Actual
performance is listed in the results section.

Description Symbol Min Typ | Max |Units Comment
Input
Voltage Vin 85 |[115/230| 265 | VAC 2 Wire i no P.E.
Frequency fLNE 47 50/60 | 63 Hz
No-load Input Power (230 VAC) 200 | mW Measured at 230 VAC.
5V Output
Output Voltage Vour 5.0 \Y °3%

. At End of Cable. Cable Needs a
Output Ripple Voltage VRiPPLE 150 | mVv Resistance of 100 mK.
Output Current | out 3.0 3.2 A 20 MHz Bandwidth.
9V Output
Output Voltage Vour 9.0 \Y, °5%
. At End of Cable. Cable Needs a
Output Ripple Voltage VRipPLE 150 | mV Resistance of 100 mK.
Output Current |l out 3 A
Continuous Output Power Pout 18 W
Conducted EMI Meets CISPR22B / EN55022B
Designed to meet IEC60950 /

Safety UL1950 Class Il
Ambient Temperature T ave 0 | | 50 | °oc Free Convection, Sea Level.
_p"‘ Power Integrations, Inc.

Tel: +1 408 414 9200 Fax: +1 408 414 9201
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3  Schematic
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4  Circuit Descriptio n

The InnoSwitch3-CP IC combines primary, secondary and feedback circuits in a single
surface mounted off-line flyback switcher IC. The IC incorporates the primary MOSET,
the primary-side controller, the secondary-side controller for synchronous rectification
and the Fluxlink™ technology that eliminates the need for an optocoupler needed on a
secondary sensel feedback system.

4.1  Input Circuit Description

Fuse F1 isolates the circuit and provides protection from component failure, and the
common mode choke L1 with capacitor C1 and C17 provides attenuation for EMI.
Inductor L1 and capacitors C10 and C13form a “ 1 filter that provides additional filtering
for differential mode noise. Bridge rectifier BR1rectify the AC line voltage and provides a
full wave rectified DC across the input capacitors C7.

4.2  InnoSwitch3 -CP IC Primary

One end of the transformer (T1 or T2) primary is connected to the rectified DC bus; the
other is connected to the drain terminal of the MOSFET inside theINN3266C (U1 or U2).

A low cost RCD clamp formed by diode (D1 or D3), resistors (R1 and R4; R26 and R29),
and capacitor (C4 or C20) limits the peak Drain voltage of Ul and U2 at the instant of
turn-off of the MOSFET. The clamp helps dissipate the energy stored in the leakage
reactance of transformer T1 and T2.

The IC is self-starting, using an internal high-voltage current source to charge the BPP
pin capacitor (C16 or C29) when AC is first applied. During normal operation the primary-
side block is powered from an auxiliary winding on the transformer . The output of this is

configured as a flyback winding which is rectified and filtered using diode (D2 or D4) and
capactor (Cl14 or C27). Resistor (R4 or R22) limits the current being supplied to the BPP
pin of the InnoSwitch3-CP (Ul or U2). The R-C network comprising of resistor (R5 or
R19) and capacitor (C6 or C27) offer damping of the high frequency ringing in the

voltage across diode (D2 or D4) which reduces radiated EMI.

Output regulation is achieved using Ramp time modulation control, the frequency and
v of switching cycles are adjusted based on the output load. At high load, most
switching cycles are enabled have high value for I v in the selected I range, and at
light load or no-load most cycles are disabled and the ones enabled have low value of
ILm in the selected Iy range. Once a cycle is enabled, the MOSFET will remain on until
the primary current ramps to the device current limit for the specific operating state.

Zener diode (VRL or VR4) offers primary sensed output overvoltage protection. In a
flyback converter, output of the auxiliary winding tracks the output voltage of the
converter. In case of over voltage at output of the converter, the auxiliary winding
voltage increases and causes breakdown of(VRL or VR4) which then causes a current to

Power Integrations ™
Tel: +1 408 414 9200 Fax: +1 408 414 9201 _p
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flow into the BPP pin of InnoSwitch3-CP IC (Ul or U2). If the current flowing into the
BPP pin increases above the kp threshold, the InnoSwitch3-CP controller will latch off
and prevent any further increase in output voltage.

4.3  InnoSwitch3 -CP IC Secondary

The secondary-side of the INN3266C IC provides output voltage, out put current sensing
and drive a MOSFET providing synchronous rectification. The secondary of the
transformer is rectified by MOSFET Qlor Q9 and filtered by capacitors C2 and C3 or C18
and C19. High frequency ringing during switching transients that would otherwise create
radiated EMI is reduced via RC snubbess, R2 and C6 or R27 and C22

The gate of Q1 or Q9 is turned on by the secondary-side controller inside IC Ul or U2
respedively, based on the winding voltage sensed via resistor RO or R34 and fed into the
FWD pin of the IC.

In continuous conduction mode operation, the power MOSFET is turned off just prior to
the secondary-side controller commanding a new switching cycle from the primary. In
discontinuous mode the MOSFET is turned off when the voltage drop across the MOSFET
falls below ground. Secondary-side control of the primary-side MOSFET ensure that itis
never on at the same time with the synchronous rectification MOSHFET on time. The
MOSFET drive signal ighe output on the SR pin.

The secondary-side of the IC is self-powered from either the secondary winding forward
voltage or the output voltage. The output voltage powers the device then fed into VO pin
and charges the decoupling capacitor C11 or C25 via an internal regulator.

During CC operation, when the output voltage falls, the device will power itself from the
secondary winding directly. During the on-time of the primary-side power MOSFET, the
forward voltage that appears across the secondary winding is used to charge the
decoupling capacitor CL1 or C25 via resistor R9 or R34 and an internal regulator. This
allows output current regulation t o be maintained down to ~3.0 V. Below this level the
unit enters auto -restart until the output load is reduced.

Output current is sensed by monitoring the voltage drop across resistors R15 or R40
between the IS and GND pins with a threshold of approximately 30 mV to reduce losses.
Once the internal current sense threshold is exceeded the device adjusts the number of
switch pulses to maintain a fixed output current.

Below the CC threshold, the device operates in constant voltage mode. Output voltage is
regulated so as to achieve a voltage of 1.265 V on the FB pin. Resistor 5 or R30 and
capacitor C5 or C21 form a phase lead network that ensure stable operation and
minimize output voltage overshoot and undershoot during transient load conditions.
Capacitor C15 or C28 provides noise filtering of the signal at the FB pin.

_p"‘ Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
WWW.power.com Page 10 of 74
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In order to improve conversion efficiency and reduce switching losses, InnoSwitch3-CP
introduces a secondary-based QR functionality. The secondary controller has a means to
allow switching when the voltage across the primary switch is near its minimum voltage
when the converter operates in critical (CRM) or discontinuous conduction mode (DCM).
Rather than detecting the magnetizing ring valley on the primary -side, the peak voltage
of the FW-pin voltage as it rises above the output voltage level is used to gate secondary
request to initiate the switch Aonodo cycle

4.4 USB Type-C and PD Interface

In this design, CCG4 CYPD422540LQXIT (U4) is the dual USB TypeC and PD controller.
Output of the InnoSwitch3-CP IC powers the CCG4 device using a 3.3 linear regulator
(U3).

Resistors RR8 and R38 or R3 and R12 form the feedback divider network to sense the
output voltage. To change the output to 9 V, resistor R14 or R39 is added in parallel to
the bottom resistor R28 or R38 of the feedback divider network respectively. To vary the
output voltage using a USB PD interface, the ports must be connected to the terminals
GPIO and GND.

USB PD protocol is communicated over either CC1 P1 and CC2 P1 or CC1 P2 and
CC2 P2line depending on the orientation in which Type-C plug is connected.

P-MOSFETS Q or Q4 make the USB Type-C receptacle cold socket when no device is
attached to the charger as per the USB Type-C specification. VBUS_OUT or VBUS_OUT?2
is discharged via resistor R19 or R21 by turning on the MOSFET Q7 or Q8.

Power Integrations ™
Tel: +1 408 414 9200 Fax: +1 408 414 9201 =
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5 PCB Layout
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Figure 7 1 Bottom Side.
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6 Bill of Materials
Item Qty | Ref Des Description Mfg Part Number Mfg
1 BR1 DIODE BRIDGE 600V 4 A GB GBL06 Genesic Semi
1 C1 1 nF, Ceramic, Y1 440LD10R Vishay

3 1 c2 ‘1‘105;”: 16 V, Al Organic Polymer, 12 m, (8 x RNE1C471MDN1 Nichicon

4 1 c3 ‘1‘105;”: 16 V, Al Organic Polymer, 12 m, (8 x RNE1C471MDN1 Nichicon

5 1 C4 2.2 nF, 630 V, Ceramic, X7R, 1206 C3216X7R2J222K TDK

6 1 C5 4.7 nF 50 V, Ceramic, X7R, 0603 GRM188R71H472KA010 Murata

7 1 C6 1 nF, 200 V, Ceramic, X7R, 0805 08052C102KAT2A AVX

8 1 C7 100 n#, 400 V, Electrolytic, Low ESR, (16 x 30) EPAG401ELL101IML30Y Nippon ChemiCon

9 1 C8 100 nF, 450 V, Polypropylene Film ECWF2W104JAQ Panasonic

10 1 C9 56 pF, 250 V, Ceramic, NPO, 0603 GQM1875C2E560JB12D) Murata
0.1 nF, £20%, Film, X2 Safety Rated, 310 VAC, 630 )

11 L c10 VDC, Polypropylene (PP), Metallized Radial BFC233920104 Vishay

12 1 Cll 2.2 nF, 25V, Ceramic, X7R, 0805 C2012X7R1E225M TDK

13 1 Cl2 2.2 nF, 25V, Ceramic, X7R, 0805 C2012X7R1E225M TDK
0.1 nf, £20%, Film, X2 Safety Rated, 310 VAC, 630 ’

14 L €13 VDC, Polypropylene (PP), Metallized Radial BFC233920104 Vishay

15 1 Cl4 22 n¥, 50 V, Electrolytic, (5 x 11) UPW1H220MDD Nichicon

16 1 C15 330 pF 50 V, Ceramic, X7R, 0603 CCO0603KRX7R9BB331 Yageo

17 1 Cl6 4.7 nf, 50 V, Ceramic, X5R, 0805 CL21A475KBQNNNE Samsung

18 1 C17 1 nF, Ceramic, Y1 440LD10R Vishay

19 | 1 c18 ‘11105;1: 16 V, Al Organic Polymer, 12 mW, (8 x RNE1C471MDN1 Nichicon

20 1 c19 411105;# 16 V, Al Organic Polymer, 12 mW, (8 x RNE1C471MDN1 Nichicon

21 1 C20 2.2 nF, 630 V, Ceramic, X7R, 1206 C3216X7R2J222K TDK

22 1 C21 4.7 nF 50 V, Ceramic, X7R, 0603 GRM188R71H472KA010 Murata

23 1 C22 1 nF, 200 V, Ceramic, X7R, 0805 08052C102KAT2A AVX

24 1 C23 56 pF, 250 V, Ceramic, NPO, 0603 GQM1875C2E560JB12D) Murata

25 1 C24 100 nF, 450 V, Polypropylene Film ECWF2W104JAQ Panasonic

26 1 C25 2.2 nF, 25V, Ceramic, X7R, 0805 C2012X7R1E225M TDK

27 1 C26 2.2 nF, 25V, Ceramic, X7R,0805 C2012X7R1E225M TDK

28 1 C27 22 nF, 50 V, Electrolytic, (5 x 11) UPW1H220MDD Nichicon

29 1 C28 330 pF 50 V, Ceramic, X7R, 0603 CC0603KRX7R9BB331 Yageo

30 1 C29 4.7 nF, 50 V, Ceramic, X5R, 0805 CL21A475KBQNNNE Samsung

31 1 C30 1 nf 35V, Ceramic, X7R, 0603 C1608X7R1V105M TDK

32 1 C31 2.2 nf, 10 V, Ceramic, X7R, 0603 GRM188R71A225KE150 Murata

33 1 C32 100 nF 16 V, Ceramic, X7R, 0402 LO5B104KO5NNNC Samsung

34 1 C33 100 nF, 25 V, Ceramic, X7R, 0603 VJ0603Y104KNXAO Vishay

35 1 C34 100 nF, 25 V, Ceramic, X7R, 0603 VJ0603Y104KNXAO Vishay

36 1 C35 100 nF, 25 V, Ceramic, X7R, 0603 VJ0603Y104KNXAO Vishay

37 1 C36 330 pF 16 V, Ceramic, X7R, 0402 C0402C331KARACTU Kemet

38 1 C37 330 pF 16 V, Ceramic, X7R, 0402 C0402C331K4RACTU Kemet

39 1 C38 330 pF 16 V, Ceramic, X7R, 0402 C0402C331K4RACTU Kemet

40 1 C39 330 pF 16 V, Ceramic, X7R, 0402 C0402C331K4RACTU Kemet

41 1 C40 100 nF, 25V, Ceramic, X7R, 0603 VJO0603Y104KNXAO Vishay

42 1 C41 10 nt, 16 V, Ceramic, X5R, 0805 GRM21BR61C106KE15|] Murata

43 1 C42 10 nt, 16 V, Ceramic, X5R, 0805 GRM21BR61C106KE15|] Murata
600 V, 1 A, Rectifier, Glass Passivated, .

44 1 D1 POWERDI123 DFLR16007 Diodes, Inc.
200 V, 1 A, Rectifier, Glass Passivated, .

45 1 D2 POWERDI123 DFLR12007 Diodes, Inc.
600 V, 1 A, Rectifier, Glass Passivated, .

46 1 D3 POWERDI123 DFLR16007 Diodes, Inc.
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200V, 1 A, Rectifier, Glass Passivated, .

a7 1 D4 POWERDI123 DFLR120G67 Diodes, Inc.

48 1 F1 3.15 A, 250 V, Slow, RST 507-1181 Belfuse

49 1 FL1 Flying Lead , Hole size 30mils N/A N/A

50 1 FL2 Flying Lead , Hole size 70mils N/A N/A

51 1 FL3 Flying Lead , Hole size 70mils N/A N/A

52 1 FL4 Flying Lead , Hole size 30mils N/A N/A

53 1 FL5 Flying Lead , Hole size 70mils N/A N/A

54 1 FL6 Flying Lead , Hole size 70mils N/A N/A

55 1 Jl USB 3.1 CFSTD CL1. 75 H3.45 mm type 1.20 mm A32-0XS1:-X12 Shenzhen Ai Lian

56 1 J2 USB 3.1 CFSTD CL1. 75 H3.45 mm type 1.20 mm A32-0XS1-X12 ShenZhen Ai Lian

57 1 J3 2 Pos (1 x 2) header, 0.1 pitch, Vertical 87220-2 Tyco

58 1 J4 CONN, 5 Pos (1 x 5)header, 0.1 pitch, R/A Tin 0022053051 Molex

59 1 L1 330 nH, 1.0 A, 20% RL-5480-4-330 Renco
CMC, 12.5mH @ 100 kHz, +15%, Toroidal, wound

60 1 L2 on 30-00398-00 toroidal core, with 75 -00082-00 30-00465-00 Power Integrations
cable tie divider, using #25 AWG Heavy Nyleze wire

61 1 Q1 100 V, 40 A, N-Channel, PowerPAK SEB SIR876ADRT1-GE3 Vishay

62 1 Q2 NPN, Small Signal BJT, 40 V, 0.2 A, SO3323 MMST39047-F Diodes, Inc.

63 1 Q3 MOSFET, PCH, 30V, 21A, 8DFN AON6403 Alpha & Omega Semi

64 1 Q4 MOSFET P-CH, 30V, 21A, 8DFN AONG6403 Alpha & Omega Semi

65 1 Q5 MOSFET, NCH, 30V, 300 mA, SOT-323 RJUOO3N03T106 Rohm

66 1 Q6 MOSFET, NCH, 30V, 300 mA, SOT-323 RJUOO3N03T106 Rohm

67 1 Q7 MOSFET, NCH, 30V, 300 mA, SOT-323 RJUOO3N03T106 Rohm

68 1 Q8 MOSFET N-CH, 30V, 300 mA, SOT-323 RJUOO3N03T106 Rohm

69 1 Q9 100 V, 40 A, N-Channel, PowerPAK SEB SIR876ADRT1-GE3 Vishay

70 1 Q10 NPN, Small Signal BJT, 40 V, 0.2 A, SO3323 MMST39047-F Diodes, Inc.

71 1 R1 RES, 205 RV, 1%, 1/4 W, Thick Film, 1206 ERJBENF2053V Panasonic

72 1 R2 RES, 5.6W, 5%, 1/8 W, Thick Film, 0805 ERJ6GEYJ5R6V Panasonic

73 1 R3 RES, 100 RV, 1%, 1/16 W, Thick Film, 0603 ERJ3EKF1003V Panasonic

74 1 R4 RES, 14.7W, 1%, 1/4 W, Thick Film, 1206 ERJBENF14R7V Panasonic

75 1 R5 RES, 1 WV, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ102V Panasonic

76 1 R6 RES, 22W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ220V Panasonic

77 1 R7 RES, 100 RV, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ104V Panasonic

78 1 R8 RES, 100W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ101V Panasonic

79 1 R9 RES, 47W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ470V Panasonic

80 1 R10 RES, 2.00 M, 1%, 1/4 W, Thick Film, 1206 ERJSBENF2004V Panasonic

81 1 R11 RES, 3 W, 1%, 1/10 W, Thick Film, 0603 ERJI3EKF3001V Panasonic

82 1 R12 RES, 34 RN, 1%, 1/16 W, Thick Film, 0603 ERJ3EKF3402V Panasonic

83 1 R13 RES, 2.00 MV, 1%, 1/4 W, Thick Film, 1206 ERJBENF2004V Panasonic

84 1 R14 RES, 31.6 RV, 1%, 1/4 W, Thick Film, 1206 ERJBENF3162V Panasonic
0.011 W, +1%, +75ppm/°C, 1 W, 1206,

85 1 R15 Automotive AEGQ200, Current Sense,-55°C ~ ERJ8BCWFRO11V Panasonic
155°C

86 1 R16 RES, 49.9 WV, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF4992X Panasonic

87 1 R17 RES, 49.9 W, 1%, 1/10 W, Thick Film, 0402 ERJI2RKF4992X Panasonic

88 1 R18 RES, 1.00 W, 1%, 1/8 W, Thick Film, 0805 ERJ6ENF1001V Panasonic

89 1 R19 RES, 200W, 1%, 1/4 W, Thick Film, 1206 ERJSBENF2000V Panasonic

90 1 R20 RES, 1.00 W, 1%, 1/8 W, Thick Film, 0805 ERJ6ENF1001V Panasonic

91 1 R21 RES, 200W, 1%, 1/4 W, Thick Film, 1206 ERJSBENF2000V Panasonic

92 1 R22 RES, 10W, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF10R0OX Panasonic

93 1 R23 RES, 10W, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF10R0X Panasonic

94 1 R24 RES, 100.0 RV, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF1003X Panasonic

95 1 R25 RES, 100.0 RV, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF1003X Panasonic

96 1 R26 RES, 205 RV, 1%, 1/4 W, Thick Film, 1206 ERJBENF2053V Panasonic

97 1 R27 RES, 5.6W, 5%, 1/8 W, Thick Film, 0805 ERJ6GEYJ5R6V Panasonic

98 1 R28 RES, 100kW, 1%, 1/16 W, Thick Film, 0603 ERJ3EKF1003V Panasonic

<z . Power Integrations, Inc.
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99 1 R29 RES, 14.7W, 1%, 1/4 W, Thick Film, 1206 ERJBENF14R7V Panasonic
100 1 R30 RES, 1 WV, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ102V Panasonic
101 1 R31 RES, 22W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ220V Panasonic
102 1 R32 RES, 100 RV, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ104V Panasonic
103 1 R33 RES, 100W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ101V Panasonic
104 1 R34 RES, 47W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ470V Panasonic
105 1 R35 RES, 2.00 M\, 1%, 1/4 W, Thick Film, 1206 ERJBENF2004V Panasonic
106 1 R36 RES, 2.00 M\, 1%, 1/4 W, Thick Film, 1206 ERJBENF2004V Panasonic
107 1 R37 RES, 3 RV, 1%, 1/10 W, Thick Film, 0603 ERJ3EKF3001V Panasonic
108 1 R38 RES, 34 WV, 1%, 1/16 W, Thick Film, 0603 ERJ3EKF3402V Panasonic
109 1 R39 RES, 31.6 RV, 1%, 1/4 W, Thick Film, 1206 ERJBENF3162V Panasonic
0.011 W, +1%, +75ppm/°C, 1 W, 1206,
110 1 R40 Automotive AEGQ200, Current Sense;55 °C ~ 155 ERJ8CWFRO11V Panasonic
°C
111 1 R41 RES, 100.0 RV, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF1003X Panasonic
112 1 R42 RES, 10.0 W, 1%, 1/16 W, Thick Film, 0402 RC0402FR0O710KL Yageo
113 1 R43 RES, 4.7 RV, 5%, 1/10 W, Thick Film, 0402 ERJ2GEJ472X Panasonic
114 1 R44 RES, 100.0 RV, 1%, 1/10 W, Thick Film, 0402 ERJ2RKF1003X Panasonic
115 1 R45 RES, 10.0 RV, 1%, 1/16 W, Thick Film, 0402 RC0402FR0O710KL Yageo
116 1 RT1 NTC Thermistor, 2.5W, 5 A SL10 2R505 Ametherm
117 1 RV1 300 VAG 25 J, 7 mm, RADIAL \V300LA4P Littlefuse
118 1 T1 Bobbin, RM8, Vertical, 12 pins BRM0&1112CRW-P5.0 MH&W
119 1 T2 Bobbin, RM8, Vertical, 12 pins BRM0&1112CRW-P5.0 MH&W
120 1 TP1 Test Point, WHT, THRUHOLE MOUNT 5012 Keystone
121 1 TP2 Test Point, BLK, THRUHOLE MOUNT 5011 Keystone
122 1 TP3 Test Point, RED, Miniature THRUHOLE MOUNT 5000 Keystone
123 1 TP4 Test Point, BLK, Miniature THRUHOLE MOUNT 5001 Keystone
124 1 TP5 Test Point, RED, Miniature THRUHOLE MOUNT 5000 Keystone
125 1 TP6 Test Point, BLK, Miniature THRUHOLE MOUNT 5001 Keystone
126 1 TP7 Test Point, BLUE,Miniature THRUHOLE MOUNT 5117 Keystone
127 1 TP8 Test Point, WHT, Miniature THRUHOLE MOUNT 5002 Keystone
128 1 TP9 Test Point, BLUE,Miniature THRUHOLE MOUNT 5117 Keystone
129 1 TP10 Test Point, WHT, Miniature THRUHOLEMOUNT 5002 Keystone
130 1 Ul InnoSwitch3-CPR, InSOP24D INN3266G-H210 Power Integrations
131 1 U2 InnoSwitch3-CP, INSOP24D INN3266G-H210 Power Integrations
132 1 U3 IC, REG, LDO, 3.3V, 0.3 A, SOT233 P2210N-3.3TRG1 Diodes, Inc.
133 1 U4 IC, Control, USBTYPEC, CCG4 CYPD422540LQXIT Cypress
134 1 VR1 DIODE ZENER 30v 500 mW SOD123 MMSZ5256B7-F Diodes, Inc.
135 1 VR2 10V, 5%, 150 mW, SSMINI-2 Dz2S100MOL Panasonic
136 1 VR3 DIODE ZENER 30v 500 mW SOD123 MMSZ5256B7-F Diodes, Inc.
137 1 VR4 10V, 5%, 150 mW, SSMINI-2 Dz2S100MOL Panasonic
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7 Transformer (T1) Specification

7.1  Electrical Diagram

FL1 ;
\ e FL2
. < .
WD5: (2nd Pri) N WD3: (Sec)
22T - 1x #28 AWG {,,-f \ ST -4x#25TIW
3 /12—
® // l‘\
< - FL3
/ _ 1
WD1: (1st Pri) = (®
23T - 1x#28 AWG _/ N .
A lf’ WD2: (Bias)
10 ® f\, 12T -2 x #28 AWG
2 - '?
) ~ 12
WD4: (Shield) R\
6T - 4x#28 AWG
[ ] /)

NC

Figure 8 1 Transformer Electrical Diagram.

7.2  Electrical Specifications

Electrical Strength 60 second, 60 Hz, from pins 10, FL1, 1, 12 to FL2-FL3. 3000 VAC
Primary Inductance Pins 10-FL1, all other windings open, measured at 100 kHz, 552 mH +5%
04 VRMS
Primary Leakage Pins 10-FL1, with FL1-FL2 shorted, measured at 100 kHz,
~10 nH
Inductance 0.4 Vrus
7.3 Material List
Item Description
[1] Core: RM8, TDKPC95, or Equivalent; ALG=295nH/t2.
[2] Bobbin: RM8, Vertical, 12 Pins (6/6), Circular, Pl#: 25 -01084-00; or Equivalent.
[3] Magnet Wire: #28 AWG Solderable Double Coated.
[4] Magnet Wire: #25 AWG Triple Insulated Wire .
[5] Tape: Polyester Hlm, 3M, 1mil Thick, 9.3 mm Wide.
[6] Clip: RM8: Allstar Magnetic, PN: CLI/RRM8/I.
[7] Varnish: Dolph BG359.
_p"‘ Power Integrations, Inc.
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7.4

7.5

Transformer Build Diagram

Figure 97 Transformer Build Diagram.

Transformer Construction

Winding
Preparation

Position the bobbin Item [2] on the mandrel such that the pin side of the bobbin is
on the left side.
Winding direction is clock-wise direction.

WD1 Start at pin 10, wind 23 turns of wire Item [3] in 1 layer. At the last turn, leave the
1% Primary wire hanging and enough length for the 2 " primary.
Insulation 1 layer of tape Item [5].
WD2 Start at pin 1{ wind 12 bi -filar turns of wire Item [3] i_n 1 layer, from left tq right,
Bias spread the wires evenly across the Wldth of the bobbin. At the last turn bring these
wires back to the left and finish at pin 12.
Insulation 3 layers of tape Item [5].
WD3 Start on the secondgry—side of the bobbin, use 3 Wires ltem [4], leave ~1 o floating,
and mark as FL2. Wind 5 turns , at the last turn bring these wires back to the left,
Secondary N :
also |l eave ~10 fl oating and mark as FL
Insulation 3 layers of tape Item [5].
WD4 At th_e primary-side of the b_obbin, use 4_wires Item [_ 31, f or s i mpl i
Shield floating, ant_j set as NC_. Wind 6 Quad-filar turns_ qf wire _Item [3]in 1 layer. At the
last turn, bring these wires back to the left and finish at pin 2. Cut the NC wires.
Insulation 1 layer of tape Item [5].
WD1 Use wire hanging from WD1,; continue winding 22 turns from right to left.
2" Primar y At the |l ast turn, |l eave ~ 10 of wire f|
Insulation 3 layers of tape Item [5].
Finish Gap cores to get 552 nH and secure with clips Item [6] . Varnish with Item [7].
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