®

EVX2002-44018A-00B

140W, Type-C PD3.1 Adapter
Evaluation Board

DESCRIPTION

The EVX2002-44018A-00B evaluation board is
a 140W, Type-C power delivery 3.1 (PD 3.1)
adapter designed to demonstrate the capabilities
of the MP44018A and MPX2002. The EVX2002-
44018A-00B is designed in a very small form
factor with a high power density. Its electrical
specifications are well-suited for cellphone and
computer power adapters. The evaluation board
provides very low, no-load power consumption
(<100mW), and its high overall efficiency meets
DOE Level VI and CoC Tier 2.

The MP44018A is a critical conduction mode
(CrM)/discontinuous conduction mode (DCM),
multi-mode power factor correction (PFC)
controller that provides simple and high-
performance active PFC using minimal external
components. The switching frequency (fsw) is
reduced by dead time (DT) extension technology
under light-load conditions, which improves light-
load efficiency. The MP44018A also achieves
reduced total harmonic distortion (THD) due to
variable-on-time control in DCM compared to
conventional constant-on-time (COT) control.

The MPX2002 is an all-in-one flyback controller
with an integrated primary driving circuit,
secondary controller, synchronous rectification
driver, and safety-compliant feedback. The
device offers the benefits of both primary-side

regulation (PSR) and secondary-side regulation
(SSR).

The MPX2002 does not require a feedback
circuit, reducing system complexity and the total
BOM cost. The synchronous rectifier (SR) can
match the driving signal of the primary-side
MOSFET, meaning the SR can operate safely in
continuous conduction mode (CCM). This
increases the overall efficiency and design
flexibility.

The MPX2002 adopts novel quasi-resonant (QR)
mode switching when it runs in DCM. Due to this
feature, the power supply has improved
efficiency. Under very light loads, the controller
enters burst mode to achieve very low standby
power consumption. The MPX2002 offers
frequency jittering to help dissipate the energy
generated by conducted noise.

The EVX2002-44018A-00B evaluation board
provides a reference design for a universal
offline isolated power supply with a 28V/5A,
20V/5A, 15VI3A, 12V/3A, 9V/3A, or 5V/3A
output. This datasheet contains the complete
specification of the power supply, a detailed
circuit diagram, the entire bill of materials
required to build the power supply, a drawing of
the transformers, and performance testing.

PERFORMANCE SUMMARY

Specifications are at Ta = 25°C, unless otherwise noted.

Parameters Conditions Value
AC input voltage (Vac) 90Vac to 264Vac
AC input frequency 47Hz to 63Hz

Output voltage (Vour) / output
current (lout)

Power delivery 3.1 (PD 3.1)

28V/5A, 20V/5A,
15V/I3A,12V/3A,

9V/3A,5V/3A
Maximum efficiency ViN = 264Vac, Vout = 28V, lout = 5A 94.3%
No-load power consumption VIN = 264V ac <100mw
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EVX2002-44018A-00B EVALUATION BOARD

LxWxH (62mmx59mmx23.5mm)

Board Number MPS IC Number
MPX2002GY
EVX2002-44018A-00B
MP44018A
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QUICK START GUIDE
1. Preset the AC input voltage (Vac) to be between 90Vac and 264V ac.

2. Turn the AC power supply off.

3. Connect the load to the Type-C connector.

4. Connect the power supply’s line and neutral terminals to the AC input.

5. Turn the power supply on. The board should start up automatically.
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EVALUATION BOARD SCHEMATICS
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Figure 2:

Main Board/Flyback Converter
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EVALUATION BOARD SCHEMATICS (continued)
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Figure 3: Daughter Board/PD 3.1 Controller
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EVX2002-44018A-00B BILL OF MATERIALS

Qty | Ref Value | Description | Package | Manufacturer | Manufacturer PN
Main Board/Power Stage
1 BD1 600V Bridge rectifier, 8A DIP Vishay GBU8J-E3/51
2 C1,C2 1uF CBB capacitor, 450V DIP DGCX MPP105J450DP10T6
1 c3 220nF fg\r/a’;‘g;apac'to“ 0402 Murata GRM155R71C224KA12D
Ceramic capacitor,
2 C4, C7 2.2nF 50V, X7R 0402 Murata GRM155R71H222KA01D
C5, C8, Ceramic capacitor,
3 c13 1uF 25V, X7R 0603 Murata GCM188R71E105KA64D
Ceramic capacitor,
1 C6 100pF 50V, NPO 0603 Wurth 885012006057
C11, C12, Ceramic capacitor,
4 C16.C18 2.2uF 100V, X7R 1206 Murata GRM31CR72A225KA73L
Ceramic capacitor,
1 C14 10nF 50V, X7R 0402 Murata GRM155R71H103KA88D
Ceramic capacitor,
1 C15 100nF 50V, X7R 0402 Murata GRM155R71H104KE14D
Ceramic capacitor,
1 C17 2.2nF 630V, X7R 1206 Murata GRM31BR72J222KW01L
Ceramic capacitor,
1 C19 10uF 25V, X7R 1206 Murata GRM31CR71E106KA12
Ceramic capacitor,
1 C20 10pF 50V, X7R 0603 Murata GRM1885C1H100JA01
Ceramic capacitor,
2 C21,C22 1nF 50V, COG 0603 Murata GRM1885C1H102JA01D
Ceramic capacitor,
1 C23 10nF 50V, X7R 0603 Murata GRM188R71H103KA01D
Ceramic capacitor,
1 C24 1nF 250V, X7R 0805 TDK C2012X7R2E102K
Ceramic capacitor,
1 C25 100nF 50V, X7R 0603 Murata GRM188R71H104KA93D
2 | C26,C290 | e8ouF | pectroiccapadion | pip Beryl PBDO035M681F180RR1B
Ceramic capacitor,
2 C40, C41 220p 250V, X7R 1808 Murata GA342DR7GF221KW02
C42, C43, Electrolytic capacitor, ME420M270LO10*18TA-
3 Ca4 2T 1 420y DIP Beryl 1A3ET
1 C45 1nF gg\r/ar)“('?c;apac'tor’ 0603 Murata GRM1885C1E102JA01D
2 | CX1,CX2 | 220nF | Capacitor, 275Vac DIP DGCX MPX224K275AP7.5T6Y
1 CY1 220pF | Capacitor, 400V DIP Murata DE1B3KX221KA4BL01
1 CY2 470pF | Capacitor, 400V SMD TRX THY1470J
1 D1 600V Diode, 1A SMA Diodes, Inc. RS1J-13-F
1 D2 600V Diode, 9A DPAK-3 WeEn BYV29D-600P
2 D3, D7 75V Diode, 0.15A SOD-323 | Diodes, Inc. 1N4148WS-7-F
1 D4 1000V | Diode, 3A SMB Diodes, Inc. RS3MB
2 D5, D6 300V Diode, 225mA SOD-123 | Diodes, Inc. BAV3004W-7-F
1 F1 250Vac | Fuse, 3.15A DIP Cooper S$S-5-3.15A
Bussmann
1 L1 100pH | Choke, 5A DIP CSC 50125
1 LF1 300uH | Common choke, 2A DIP Emei TP4U300-00
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mps EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVX2002-44018A-00B BILL OF MATERIALS (continued)

Qty Ref Value | Description Package | Manufacturer Manufacturer PN
1 LF2 20mH | Common choke, 2A DIP SANCI 14*9°5MH
1 LF3 230pH 'Crg::"tor’ ATQ2516 DIP ARK FX0651
1 LF4 NC
1 Q1 60V '1"1"5’::2“' MOSFET, | go7.23 Onsemi 2N7002LT1G
1 Q2 40V | Transistor, 200mA SOT-23 Onsemi MMBT3904LT1
1 Q3 100y | Nenemnel MOSFET, 1 s07.23 | Analog Power AM2370N-T1-PF
1 Q4 120y | Noonamnel MOSFET, 1 70920 | Toshiba TK72E12N1
1 Q6 soov | honannel MOSFET, | 10.220 | onsemi FCPO99NGOE

R1, R2,
5 | R30.R32, | 499kQ | Film resistor, 1% 1206 Yageo RC1206FR-07499KL
R57
7 R3 300kQ | Film resistor, 1% 0402 Yageo RCO402FR-07300KL
R4, R5,
6 R6, R15, 10MQ | Film resistor, 1% 0805 Yageo RCO0805FR-0710ML
R16, R17
1 R7 30kQ Film resistor, 1% 0402 Yageo RC0402FR-0730KL
2 R8, R70 1kQ Film resistor, 1% 0603 Yageo RC0603FR-071KL
1 R9 33kQ Film resistor, 1% 0805 Yageo RCO0805FR-0733KL
1 R10 10Q Film resistor, 1% 0603 Yageo RCO0603FR-0710RL
R11, R12,
5 | R24.R28, | 200mQ | Film resistor, 1% 1206 Yageo RL1206FR-070R2L
R29
1 R13 5.1Q Film resistor, 1% 0603 Yageo RC0603FR-075R1L
1 R14 274kQ | Film resistor, 1% 0402 Yageo RC0402FR-07274KL
3 R1%2%19’ 3.3MQ | Film resistor, 1% 0805 Yageo RCO805FR-073M3L
2 | R21,R22 | 300kQ | Film resistor, 1% 0603 Yageo RC0603FR-07300KL
1 R23 649kQ | Film resistor, 1% 0603 Yageo RCO603FR-07649KL
2 | R25,R26 | 5.1kQ | Film resistor, 1% 0603 Yageo RCO603FR-075K1L
1 R27 1kQ | Film resistor, 1% 0402 Yageo RC0402FR-071KL
1 R31 4700 | Film resistor, 1% 0603 Yageo RCO603FR-07470RL
1 R33 100kQ | Film resistor, 5% 0805 Yageo RC0805JR-07100KL
1 R34 0Q | Film resistor, 1% 1206 Yageo RC1206FR-070RL
1 R35 1kQ Film resistor, 1% 0603 Yageo RCO0603FR-071KL
3 R3%3F;37’ 30Q | Film resistor, 1% 1206 Yageo RC1206FR-0730RL
7 R39 00 | Film resistor, 1% 0603 Yageo RC0603FR-070RL
1 R40 20kQ Film resistor, 1% 0603 Yageo RC0603FR-0720KL
1 R41 249kQ | Film resistor, 1% 0603 Yageo RC0603FR-07249KL
1 R42 82kQ Film resistor, 1% 0603 Yageo RC0603FR-071K82L
1 R52 51Q | Film resistor, 1% 1206 Yageo RC1206FR-075R1L
4 ';%%’ Fsgé’ 10Q | Film resistor, 1% 1206 Yageo RC1206FR-0710RL
7 R58 | 400mQ | Film resistor, 1% 1206 Yageo RL1206FR-070R4L
Transformer,

1 T1 2800H | \erstoer DIP ARK FX0652
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mps EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVX2002-44018A-00B BILL OF MATERIALS (continued)

Qty Ref Value Description Package | Manufacturer Manufacturer PN

1 U3 5000Vrus Eﬁ;’;‘r’]‘;‘l’”p'er’ 1 SOP-4L Everlight EL1018(TA)-VG
QFN-31
1 U4 650V GaN, 260mQ (6mmx Navitas NV6127-RA
8mm)
1 ZDA1 16V Zener diode, 5mA SOD-123 Diodes, Inc. BZT52C16-7-F
1 ZD2 4.7V Zener diode, 5mA SOD-323 Diodes, Inc. BZT52C4V7S
1 ZD3 12V Zener diode, 5mA SOD-323 Diodes, Inc. BZT52C12S
1 ZD4 6.2V Zener diode, 5mA SOD-323 Diodes, Inc. BZT52C6V2S
1 U1 MPat018 | CIMDCM PFC soIC-8 MPS MP44018-AGS-Z
1 U2 MPx2002 | All-in-one flyback SOICW- MPS MPX2002GY-Z
controller 16

1 us HF81 X capacitor bleeder SOIC-8 MPS HF81GS-Z

Daughter Board/PD 3.1 Controller
1 C46 1uF ?ggi"/m)'f;l’?apac'to“ 1206 Murata GRM31CR72A105KA01L
1 C10 2.2uF gg\r/a’;‘g;apac“o“ 0603 Murata | GRM188R61H225KE11D
4 %232 %?ﬁ 14F gg\;ag’(g’gapac'tor’ 0402 Murata GRM155R61E105KA12
1 C32 390pF | gorame gapaditor, 0603 Murata | GRM1885C1H391JA01D
1 C33 390pF | goramic sapacitor, 0402 Yageo CC0402KRX7R9BB391
1 C34 10nF gg\r/ar;‘(i;;apadtor’ 0402 Murata GRM155R71H103KA88D
1 Cc35 14F gg\;ar;‘(i;;apadtor’ 0603 Murata GRM188R61H105KAAL
1 C36 2.2uF fg\r/a%c;apadto“ 0603 Murata | GRM188R71A225KE15D
1 C37 100nF gg\;ar;‘(i;;apac“m’ 0402 Murata | GRM155R71E104KE14D
2 | c38,c39 | 100nF gg\;ar;‘(i;;apac“‘”’ 0603 Murata | GRM188R71H104KA93D
3 R‘% 4R544’ 100kQ | Film resistor, 1% 0402 Yageo RC0402FR-07100KL
1 R46 NC
1 R47 1kQ | Film resistor, 1% 0402 Yageo RCO402FR-071KL
1 R48 IMQ | Film resistor, 1% 0402 Yageo RC0402JR-071ML
1 R49 5mQ Film resistor, 1% 1206 Yageo PA1206FRF070R005L
2 R50, R51 200Q Film resistor, 1% 0805 Yageo RC0805FR-07200RL
1 R59 100Q | Film resistor, 1% 0402 Yageo RC0402FR-07100RL
1 R60 100 | Film resistor, 1% 0402 Yageo RC0402FR-0710RL

R61, R62,
5 | R63 R64 | 10kQ | Film resistor, 1% 0402 Yageo RCO402FR-0710KL
R65
2 | R66,R67 | 100kQ | Film resistor, 1% 0603 Yageo RCO603FR-07100KL
2 | R68,R69 | 100 | Film resistor, 1% 0603 Yageo RCO603FR-0710RL
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EVX2002-44018A-00B BILL OF MATERIALS (continued)

Q100 qualified

Qty Ref Value Description Package | Manufacturer Manufacturer PN
2 D8, D9 30V Diode, 200mW SOD-323 Diodes, Inc. BAT43WS-7-F
D10,
D11,
5 D12, NC
D13, D14

P-channel

1 Q5 -40V MOSFET, -50A PDFN3333 Vanguard VSE014P04MS
N-channel

2 Q7, Q8 40V MOSFET, 5.2A SOT-23 Analog Power AM2340NE

Q9, Q10, N-channel Mosfet, .

3 Q11 60V 115mA SOT-23 Onsemi 2N7002LT1G
Dual P-channel .

1 Q12 -20V MOSFET, -430mA SOT563-6 Onsemi NTZD3152PT1G

1 USB-C 30V Type-C connector DIP Yalian 93551001

QFN-24
1 U6 5.5V USB PD controller (4mmx Cypress CYPD3175-24LQXQ
4mm)

1 u7 MPQ2013A gSX’e:]fﬁr:Z':‘rlow'lQ (Ci)slr:n,\rlni MPS MPQ2013AGQ-5-Z

regulator, AEC- 3mm)
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EVB TEST RESULTS

Performance waveforms are tested on the evaluation board. (")
Table 1: Efficiency (Vour = 5V)

Vour = 5V CoC Tier 2
Vin (Vac/Hz) Load Pin (W) Vour (V) lout (A) Pout (W) Eff. (%) | Requirement
100% 16.420 5.085 3.001 15.260 92.94%
75% 12.292 5.078 2.250 11.426 92.95%
115/60 50% 9.020 5.076 1.500 7.614 84.42%
25% 4.628 5.095 0.750 3.821 82.57%
Average Efficiency (%) 88.22% 81.84%
10% 1.889 5.103 0.300 1.531 81.03% 72.48%
100% 16.573 5.086 3.001 15.263 92.10%
75% 12.448 5.081 2.250 11.432 91.84%
230/50 50% 9.289 5.079 1.500 7.619 82.02%
25% 4.744 5117 0.751 3.843 81.01%
Average Efficiency (%) 86.74% 81.84%
10% | 1.946 5112 | 0300 | 1533 78.80% 72.48%
Table 2: Efficiency (Vour = 9V)
Vour = 9V CoC Tier 2
Vin (Vac/Hz) Load P (W) Vour (V) lout (A) Pour (W) Eff. (%) Requirement
100% 29.118 9.040 3.001 27.123 93.15%
75% 21.804 9.031 2.250 20.320 93.19%
115/60 50% 14.510 9.028 1.500 13.542 93.33%
25% 7.797 9.028 0.750 6.771 86.85%
Average Efficiency (%) 91.63% 87.30%
10% 3.173 9.038 0.300 2.711 85.46% 77.30%
100% 28.975 9.037 3.001 27.120 93.60%
75% 21.869 9.031 2.250 20.320 92.92%
230/50 50% 14.756 9.028 1.500 13.542 91.77%
25% 7.900 9.031 0.750 6.773 85.73%
Average Efficiency (%) 91.01% 87.30%
10% 3.240 9.045 ‘ 0.300 ‘ 2.713 83.75% 77.30%
EVX2002-44018A-00B Rev. 1.0 MonolithicPower.com 10
10/18/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2022 MPS. All Rights Reserved.



me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. (")
Table 3: Efficiency (Vout = 12V)

Vour =12V CoC Tier 2
Vin (Vac/Hz) Load Pin (W) Vour (V) lout (A) Pout (W) Eff. (%) Requirement
100% 39.410 12.01 3.001 36.042 91.45%
75% 28.930 12.01 2.250 27.022 93.41%
115/60 50% 19.231 12.00 1.500 18.000 93.60%
25% 9.723 12.00 0.751 9.012 92.69%
Average Efficiency (%) 92.79% 88.30%
10% 4.149 12.00 0.300 3.600 86.76% 78.30%
100% 39.064 12.01 3.001 36.042 92.26%
75% 28.907 12.01 2.250 27.023 93.48%
230/50 50% 19.316 12.00 1.500 18.000 93.19%
25% 10.367 12.00 0.751 9.012 86.93%
Average Efficiency (%) 91.47% 88.30%
10% 4.228 12.00 ‘ 0.300 ‘ 3.600 85.13% 78.30%
Table 4: Efficiency (Vour = 15V)
Vour =15V CoC Tier 2
Vin (Vac/Hz) Load Pin (W) Vour (V) lout (A) Pout (W) Eff. (%) Requirement
100% 48.830 14.98 3.000 44.940 92.03%
75% 36.221 14.97 2.250 33.683 92.99%
115/60 50% 24.049 14.97 1.500 22.455 93.37%
25% 12.096 14.97 0.750 11.228 92.82%
Average Efficiency (%) 92.80% 88.85%
10% 5.108 14.98 0.300 4.494 87.97% 78.85%
100% 48.733 14.98 3.000 44.940 92.22%
75% 35.986 14.97 2.250 33.683 93.60%
230/50 50% 23.991 14.97 1.500 22.455 93.60%
25% 12.373 14.97 0.750 11.228 90.74%
Average Efficiency (%) 92.54% 88.85%
10% 5.205 14.98 | 0.300 | 4.494 86.33% 78.85%
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. (")
Table 5: Efficiency (Vout = 20V)

Vout = 20V

CoC Tier 2
Vin (Vac/Hz) Load Pin (W) Vour (V) lout (A) Pout (W) Eff. (%) Requirement
100% 107.51 19.91 5.001 99.570 92.61%
75% 80.874 19.90 3.750 74.625 92.27%
115/60 50% 53.891 19.90 2.500 49.750 92.32%
25% 26.730 19.89 1.250 24.863 93.01%
Average Efficiency (%) 92.55% 89%
10% 10.896 19.90 0.500 9.950 91.32% 79%
100% 107.05 19.91 5.001 99.570 93.01%
75% 79.893 19.90 3.750 74.625 93.41%
230/50 50% 53.982 19.90 2.500 49.750 92.16%
25% 26.789 19.89 1.250 24.863 92.81%
Average Efficiency (%) 92.85% 89%
10% 11.032 1990 | 0500 | 9.950 90.19% 79%
Table 6: Efficiency (Vour = 28V)
Vour = 28V CoC Tier 2
Vin (Vac/Hz) Load Pin (W) Vour (V) lout (A) Pout (W) Eff. (%) Requirement
100% 149.03 27.80 5.005 139.125 93.35%
75% 111.73 27.79 3.750 104.213 93.27%
115/60 50% 75.075 27.78 2.500 69.450 92.51%
25% 37.431 27.77 1.250 34.713 92.74%
Average Efficiency (%) 92.97% 89%
10% 15.233 27.77 0.500 13.885 91.15% 79%
100% 148.08 27.80 5.005 139.125 93.95%
75% 111.21 27.79 3.750 104.213 93.71%
230/50 50% 74.754 27.78 2.500 69.450 92.90%
25% 37.223 27.77 1.250 34.713 93.26%
Average Efficiency (%) 93.46% 89%
10% 15.417 2777 | 0500 | 13.885 | 90.06% 79%
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. (")
Table 7: Efficiency (Vout = 28V)

Vout = 28V (Full Load)

Vin (Vac/Hz) Load Pin (W) Vour (V) lout (A) Pout (W) Eff. (%)
90/60 100% 151.11 27.95 5.005 139.876 92.32%
115/60 100% 149.03 27.80 5.005 139.125 93.35%
230/50 100% 148.08 27.80 5.005 139.125 93.95%
264/50 100% 147.39 27.80 5.005 139.125 94.21%

Note:

Table 8: No-Load Consumption

Vin (Vac) Pin (mW)
90 44 .83
115 47.64
230 66.57
264 74.69

1) The board efficiency is measured at Coyr (C29).
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Output Voltage Transient Response
Vin = 115Vac/60Hz, lout = 0A

Output Voltage Transient Response
Vin = 230Vac/50Hz, lout = 0A

CH1: Vour CH1: Vour
CH4: lout 4 CH4: lout 4
N = N =
Output Voltage Transient Response Output Voltage Transient Response
VIN = 115Vac/60Hz, lout = 3A ViN = 230Vac/50Hz, lout = 3A
CH1: Vour CH1: Vour
CH4: lout 4 -—l CH4: lout 4J
e T wl P G-
Load Transient Response Load Transient Response
VIN = 115Vac/60Hz, Vout = 5V, Vep = 590mV, VIN = 230Vac/50Hz, Vout = 5V, Vep = 590mV,
load: 10% to 90%, 20ms, 150mA/us load: 10% to 90%, 20ms, 150mA/us
O 60.00ms () -310.0mV (@] 60.00ms () -310.0mV
A20.00ms AS90.0mV £A20.00ms AS590.0mV
CH1: Vour [ CH1: Vour [of" w
0 /% 0 &
BN BN
CH4: loutr @ 3 3 CH4: lout o '
e e mw o VNN G-~
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: Vour

CH4: lout

Load Transient Response
VIN = 115Vac/60Hz, Vout = 5V, Vep = 230mV,
load: 25% to 50%, 20ms, 150mA/us

O  40.00ms @ 120.0mv
O 60.00ms @ -110.0my
£20.00ms___ A230.0m¥

f b / | \ S 1 ¢
| 44 H
@ cSoomy A& 20.0ms S5.00MS/s s/ 25 hpr 2
@ 2004 & 1M points 1204 18:22:12
—

Load Transient Response
VIN = 115Vac/60Hz, Vout = 5V, Vep = 320mV,
load: 50% to 75%, 20ms, 150mA/us

(m] 40.00ms € 130.0mv
o] 60.00ms () -190.0my
£20.00ms A320.0mY

! | ! 1 f | i |
I :
; ;
@ cSoomy Ak 20.0ms 5.00MS/s o/ 25 Apr 2
@ 204 By 1M points 2.00 A 18:31:44

Load Transient Response
VIN = 115Vac/60Hz, Vout = 9V, Vep = 590mV,
load: 10% to 90%, 20ms, 150mA/us

[m] 40.00ms € 280.0mV
(@] 60.00ms () -310.0mV
£A20.00ms AS590.0mY
| of Mu
B "

| &

5.00MS/s

1
@ ooV A& 20.0ms 7 25 Apr 2
€@ 2004 & 1M points 2.00 A 18:14:14
—

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: Vour

CH4: lout

Load Transient Response
ViN = 230Vac/50Hz, Vout = 5V, Vep = 260mV,
load: 25% to 50%, 20ms, 150mA/us

O 40.00ms € 130.0mv
@] 60.00ms () -130.0m
£A20.00ms A260.0mY

/ L [ ! | / | q
| & H
@ S0V e 20.0ms 5.00MS/s o/ 25 Apr 21
2004 & 1M points 1.20 4 18:20:54)
—

Load Transient Response
ViN = 230Vac/50Hz, Vout = 5V, Vep = 320mV,
load: 50% to 75%, 20ms, 150mA/us

O 40.00ms € 150.0mv
(e} 60.00ms () -170.0m¥
A20.00ms A320.0mY
[ / \ \ § \ s |
| &
@ soomv A 20.0ms 5.00MS/s o/ 25 Apr 21
2004 & 1M points 2.00 A 18:32:49

Load Transient Response
Vin = 230Vac/50Hz, Vout = 9V, Vep = 590mV,
load: 10% to 90%, 20ms, 150mA/us

O 40.00ms € 280.0mv
QO 60.00ms () -310.0mv
A20.00ms A590.0mY
S |
a o)
| Ui
(b) |
i
| & ' !
@ S0V A 20.0ms 5.00MS/s o/ 25 Apr 2
2004 & 1M points 2.00 4 18:15:10
—
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Load Transient Response
VIN = 115Vac/60Hz, Vout = 9V, Vep = 320mV,
load: 25% to 50%, 20ms, 150mA/us

Load Transient Response
ViN = 230Vac/50Hz, Vout = 9V, Vep = 310mV,
load: 25% to 50%, 20ms, 150mA/us

(@] 60.00ms () -190.0mV (@] 60.00ms () -150.0mV
A20.00ms A320.0mV £A20.00ms A310.0mV
CH1: Vour N5 m CH1: Vour -@.—u’ ™ I A L I e o—
h L | d \ ] d e f \ f i i / d gy
CH4: loutr @ ‘ CH4: loutr @
{(_. S00my v e s J[Z0.0ms mrj;ﬁ 0/A [ fgggrag [i_) S00mY - v on ][Zﬂ.ums ?»3?::%2 (1)20/A gém
Load Transient Response Load Transient Response
ViNn = 115Vac/60Hz, Vout = 9V, Vep = 230mV, Vin = 230Vac/50Hz, Vout = 9V, Vep = 320mV,
load: 50% to 75%, 20ms, 150mA/us load: 50% to 75%, 20ms, 150mA/us
(@] 60.00ms () -120.0mv (@] 60.00ms () -190.0mV
A20.00ms A230.0mY A20.00ms A320.0mY
CHI: Vour [P oo g oo Wit e CH1: VouT [ = e s = pm == e
e - |
/ ’ b | { ) d f | J | \ ! | R |
CH4: lour @ 3 CH4: loutr @
O g« [Eotow, vow  Our | a2 O™ oo - oo o O | o2
Load Transient Response Load Transient Response
ViN = 115Vac/60Hz, Vout = 12V, Vee = 590mV, ViN = 230Vac/50Hz, Vout = 12V, Vep = 590mV,
load: 10% to 90%, 20ms, 150mA/us load: 10% to 90%, 20ms, 150mA/us
|
O 60.00ms @ -310.0mV O 60.00ms @) -310.0my
£20.00ms A590.0mY £20.00ms £A590.0my
CH1: V. @‘"}_J _\F—J - | CH1: V. | i .
: | 4 :
ouT o I | :J ouT o | V |
RSN LT
CH4: lour @ ; ! CH4: lout @ : ;
Y Y oY T
16
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vour

CH4: lout

CH1: Vour

CHa4: lout

CH1: Vour

CH4: lout

Load Transient Response
VIN = 115Vac/60Hz, Vout = 12V, Vep = 220mV,
load: 25% to 50%, 20ms, 150mA/us

O 40.00ms € 100.0my
o] 60.00ms () -120.0my
£A20.00ms £220.0mY

f | / | ! f 1 ==
| 44 H
@ sSoomy Ak 20,0ms 5.00MS/s / 25 Apr 21
@ 204 By 1M points 1.20 4 18:22:57
—

Load Transient Response
VIN = 115Vac/60Hz, Vout = 12V, Vee = 230mV,
load: 50% to 75%, 20ms, 150mA/us

O 40.00ms € 110.0my
(e} 60.00ms () -120.0my
A20.00ms £A230.0mY

/ / | { | 1 F=
| & H
@ S0 Ah 20.0ms S0MSls @ / 25 Apr 2
2004 & 1M points 2,00 & 18:32:16

Load Transient Response
ViN = 115Vac/60Hz, Vout = 15V, Vep = 590mV,
load: 10% to 90%, 20ms, 150mA/us

O  0.00ms © 280.0mv
O 60.00ms @ -310.0mV
£20.00ms__ AS90.0mY

feal
)

be o
e

| &4

| i
S0MS's @)/ 25 Apr 2
1M points 2.00 4 18:14:35

@ sonv A& 20.0ms
2004 W
—

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: Vour

CH4: lout

Load Transient Response

VIN = 230Vac/50Hz, Vout = 12V, Vep = 280mV,

load: 25% to 50%, 20ms, 150mA/us

O 40.00ms € 130.0mv
(e} 60.00ms () -150.0my
A20.00ms £280.0mY
- :
| O ]
f 4 / 1 \ J | a
| & 1
@ sV Ak 20.0ms. 5.00MS/s / 25 Apr 21
2004 & 1M points 1204 18:21:32

Load Transient Response
ViN = 230Vac/50Hz, Vout = 12V, Vep = 200mV,
load: 50% to 75%, 20ms, 150mA/us

O  40.00ms @ 90.00mv
O 60.00ms () -110.0mV |7
£20.00ms___ A200.0mY

! | ] \ / f I |
I i -
@ S0my Ak 20.0ms 5.00MS/s o/ 25 hpr 2
@ 2004 & 1M points 2.00 4 18:33:23
—

Load Transient Response
Vin = 230Vac/50Hz, Vout = 15V, Vep = 590mV,
load: 10% to 90%, 20ms, 150mA/us

O 40.00ms € 280.0mV
0 60.00ms () -310.0mV
£.20.00ms A590.0mY
H
i i | —_
P M e
hd
| &g !
@ soomv Ak 20.0ms 5.00MS/s o/ 25 Apr 2
2004 & 1M points 2.00 & 18:15:29
—
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vour

CH4: lout

CH1: Vour

CH4: lout

CH1: Vour

CH4: lout

Load Transient Response

VIN = 115Vac/60Hz, Vout = 15V, Vep = 220mV,

load: 25% to 50%, 20ms, 150mA/us

[} 40.00ms € 100.0mv
0] 60.00ms () -120.0mv
£A20.00ms A220.0mV

{ ! J | ! J 1 ﬂ
| & ]
@ cSoomy A& 20.0ms 5.00MS/s o/ 25 Apr 2
2.00 A & 1M points 1204 18:23:14
—

Load Transient Response
VIN = 115Vac/60Hz, Vout = 15V, Vep = 230mV,
load: 50% to 75%, 20ms, 150mA/us

[m] 40.00ms € 110.0mv
O 60.00ms @ -120.0mv
£20.00ms £230.0mY

-WM|

/ | I | | f / I |

| &
@ S0 Ah 20.0ms 5.00MS/s 7 25 Apr 2
@ 2004 & 1M points 2.00 & 18:32:24

Load Transient Response
ViN = 115Vac/60Hz, Vout = 20V, Vep = 800mV,
load: 10% to 90%, 20ms, 150mA/us

O  40.00ms € 360.0mV
o] 60.00ms () -440.0mV
£20.00ms A800.0mY

F

| &4
H H
@ Soomy A& 20.0ms 5.00MS/s O/ 27 hpr 2
2004 & 1M points 3.00 A 19:21:02
— —

CH1: Vour

CH4: lout

CH1: Vour

CH4: lout

L L P C—
P o T ] Vo
(b] &

CH4: lout

Load Transient Response
VIN = 230Vac/50Hz, Vout = 15V, Vep = 260mV,
load: 25% to 50%, 20ms, 150mA/us

O 40.00ms € 120.0mV
O 60.00ms @ -140.0mV |
£A20.00ms A260.0mY
i
| b /|
| I} / ! ! | L :
12
@ Somy Ak 20.0ms 5,00MS/s 25 pr 2
2.00 & B 1M points 1204 18:21:49
—

Load Transient Response
Vin = 230Vac/50Hz, Vout = 15V, Vep = 200mV,
load: 50% to 75%, 20ms, 150mA/us

O 40.00ms € 90.00mV
0] 60.00ms () -110.0mv
£20.00ms £200.0my

| &

25 hpr 2
2.00 A 18:33:39

5.00MS/s
1M points

20.0ms
&

@ SonV Ak
2,004

Load Transient Response
Vin = 230Vac/50Hz, Vout = 20V, Vep = 810mV,
load: 10% to 90%, 20ms, 150mA/us

"
O 40.00ms € 360.0mV
O 60.00ms () -450.0mv

£A20.00ms A810.0mY
i :
o
ﬂ I
S
i T
\ ;
i *

O/ 27 pr 21
3.00 A 19:19:08

BEEEN

@ somv An
2,004
—

| &

5.00MS/s

20.0ms
& 1M points
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: Vour

CH4: lout

Load Transient Response
VIN = 115Vac/60HZz, Vout = 20V, Vep = 270mV,
load: 25% to 50%, 20ms, 150mA/us

O 40.00ms € 130.0mv
O 60.00ms () -140.0mV
£A20.00ms A270.0mY

i

| &
@ cSoomy A& 20.0ms 5,00MS/s o/ 27 hpr 2
2.00 & B 1M points 2.00 & 19:25:58

Load Transient Response
ViN = 115Vac/60Hz, Vout = 20V, Vep = 300mV,
load: 50% to 75%, 20ms, 150mA/us

O 40.00ms € 140.0my
O 60.00ms () -160.0mv
£20.00ms A300.0mV
3
1 e P ™ P ]|
L

/ | | | i | | p

| &4
{ﬁ S00mY B ][zo Oms sooms/s‘ 6/ 27 Apr 2
o 20 & 1M points 3.00 4 19:36:48

Load Transient Response
ViN = 115Vac/60Hz, Vout = 28V, Vep = 870mV,
load: 10% to 90%, 20ms, 150mA/us

O  40.00ms @ 430.0mv
(e} 60.00ms () -440.0mv
£A20.00ms A870.0mY

-

| &

o/ 27 bpr 2
3.00 A 19:20:47
—

5.00MS/s
1M points
—

][zo‘oms
&

@ S00mv A
@ 2004
—

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: Vour

CH4: lout

Load Transient Response
VIN = 230Vac/50Hz, Vout = 20V, Vep = 260mV,
load: 25% to 50%, 20ms, 150mA/us

O 40.00ms € 120.0mv
(0] 60.00ms () -140.0mV
£20.00ms £260.0mY

SR O e o R
&
{(_' S00mY A& J[Z0.0ms 5.00MS/s 7 27 Apr 2
2.00 4 1M points 2.00 A 19:26:56
—

Load Transient Response
ViN = 230Vac/50Hz, Vout = 20V, Vep = 300mV,
load: 50% to 75%, 20ms, 150mA/us

O 40.00ms €@ 140.0my
O 60.00ms () -160.0mv
£A20.00ms A300.0mY

| { | | | ! \ IR

| 44
{6 S00mY A ][zo.mm S.OUMS/:‘ d/ 27 Apr 2
o 20 & 1M points 3.00 A 19:36:30

Load Transient Response
ViN = 115Vac/60Hz, Vour = 28V, Vep = 870mV,
load: 10% to 90%, 20ms, 150mA/us

O 40.00ms € 430.0mV
O 60.00ms () -440.0mV
A20.00ms A870.0mV

-

| &4

o/ 27 bpr 2
3.00 A 19:20:21
—

|
5.00MS/s
1M points

—

][zo‘oms
&

@ S0mv Ak
@ 2004
—
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: VOUT

Load Transient Response
VIN = 115Vac/60Hz, Vout = 28V, Vep = 310mV,
load: 25% to 50%, 20ms, 150mA/us

] 40.00ms € 170.0mv
(@] 60.00ms () -140.0mv
£A20.00ms A310.0mY

R S R l 4

| &2 !
@ S0mv A 20.0ms 5.00MS/s o/ 27 hpr 2
o 204 & 1M points 2,004 19:26:19

Load Transient Response
VIN = 115Vac/60Hz, Vout = 28V, Vep = 400mV,
load: 50% to 75%, 20ms, 150mA/us

[m] 40.00ms € 220.0my
QO 60.00ms () -180.0mV
A20.00ms A400.0mY
el i
2 -
| i 1
I (VO Y
19 !
@ 50my Ak 20.0ms 5.00MS/s o/ 27 hpr 2
2.004 & 1M points 3.00 A 19:37:23

Output Voltage Ripple
VIN = 115Vac/60Hz, Vout = 5V, lout = 0A,
Vep = 86mV

LM\M

Zoom Factor: 125X

Zoom Position: 158ys

O -5000is @ 5200mv
O 60.00)s @ -34.00my

£60.80ps A86.00mY

@ S00nv Ak

[z 80,0y

10.0MS/s @/ 27 Apr 2
1M points -6.00mY 18:42:23

CH1: Vour

CH4: lout

CH1: VOUT

CH4: lout

CH1: Vour

Load Transient Response
ViN = 230Vac/50Hz, Vout = 28V, Vep = 310mV,
load: 25% to 50%, 20ms, 150mA/us

[m] 40.00ms €@ 170.0mv
(6] 60.00ms () -140.0mv
£20.00ms A310.0mY

! 1
I R e R 4
& !
@ sy 20.0ms SoMsis @ / 27 hpr 2
2004 & M points 2004 19.26:38
—

Load Transient Response
Vin = 230Vac/50Hz, Vour = 28V, Vep = 400mV,
load: 50% to 75%, 20ms, 150mA/us

(] 40.00ms € 210.0mV
Q 60.00ms () -190.0my
£A20.00ms A400.0mY
i 1
5 ot
| Lk [
|
| | | | | | | [
| & !
@ soomy Ak 20.0ms S5.00MS/s O/ 27 pr 21
9 2004 & 1M points 3.00 & 19:36:14

Output Voltage Ripple
Vin = 230Vac/50Hz, Vout = 5V, lout = 0A,
Vpep = 102mV

LJ\I\;\\I\M‘

Zoom Factor: 125 X
O -800.0ns € 60.00mV |
O 61.60ys @ -42.00my
A62.40p5 A102.0mY

Zoom Position: 76.0ps

:
o

i1 L

0 y
@@ 50.0my Ak 180.0ps 10.0MS/s [ W3 27 Apr 2
1M points -6.00mY 19:02:00
— — —
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: VOUT

CH1: VOUT

CH1: VOUT

Output Voltage Ripple
ViNn = 115Vac/60Hz, Vout = 5V, lout = 3A,
Vpep = 63V

Zoom Factor: 500 X Zoom Position: 158}

O  189.0p @ 29.00mV
O 227.205 () -34.00mv
£A38.20ps A63.00mV

@ S0.0mv s [zzo‘ous 10.0MS/s o/ [ 27 Apr 2

1M points -6.00mY 18:44:44

Output Voltage Ripple
ViN = 115Vac/60Hz, Vout = 9V, lout = 3A,
Vep = 82mV

Zoom Factor: 500 X Zoom Position: 158ys

[m] 210.0ys € 45.00mv
O 24485 O -37.00my
A34.80s A82.00mV

&

@ S00mv s [zzo.ous 10.0MS/s o/ [ 27 Apr 2

1M points -6.00mY 18:45:20

Output Voltage Ripple
ViN = 115Vac/60Hz, Vout = 12V, lout = 3A,
Vep = 82mV

Zoom Factor: 500 X Zoom Position: 158ys

O 2062 © 45.00mv
O 2408y O -37.00mv
A0y A82.00mV

=

@ 500nV A& 12000 10.0M/s @/ 27 Apr 2
18:45:48

CH1: VOUT

CH1: VOUT

CH1: VOUT

Output Voltage Ripple
Vin = 230Vac/50Hz, Vout = 5V, lout = 3A,
Vpep = 78mV

. |
a
Zoom Factor: 500 X Zoom Position: 76.0ps
O 184ps @ 32.00mV
O 158.2ps () -46.00mV
A39.80ps A78.00mY

| NN |x’"\“ﬁ/’“\ &
I N A

@ 500mv \E [zzu‘o;:s 10.0MS/s o/ ][ 27 Apr 2

1M points -6.00mY 19:03:38

Output Voltage Ripple
Vin = 230Vac/50Hz, Vout = 9V, lout = 3A,
Vpep = 81mV

a
Zoom Factor: 500 X Zoom Position: 76.0ys

O 1062 @ 4L.00mv
o) 1414ps () -40.00mV
| A35.20ps A81.00mY

L T~~~ e
0 g ~J . ) 4

@ 500mv e [zzo.ou: 10.0MS/s o/ [ 27 Apr 2

1M points -6.00mY 19:04:27

Output Voltage Ripple
Vin = 230Vac/50Hz, Vout = 12V, lout = 3A,
Vpep = 87mV

. I
0
Zoom Factor: 500 X Zoom Position: 76.0ps
(O 102,045 € 47.00my
1O 1ops O -40.00mv
A34.00ps A87.00mY

L s e s
o ™ N et “\J S~y

@ 00V Ah [zzo‘oux 10.0M8/s @/ { 27 Apr 2

1M points -6.00mV 1M points ~6.00my 19:04:58
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: VOUT

CH1: VOUT

CH1: Vour

Output Voltage Ripple
ViN = 115Vac/60Hz, Vout = 15V, lout = 3A,
Vep = 89V

Zoom Factor: 500 X Zoom Position: 158ys

O 201.0ps €@ 52.00mV
O 234.6ps @ -37.00mv
A33.60s A89.00mV

10.0MS/s O/ 27 hpr 2
1M points -6.00mY 18:46:11

@ 500V {z 20.0is

Output Voltage Ripple
ViN = 115Vac/60Hz, Vout = 20V, lout = 5A,
Vpep = 123mV

Zoom Factor: 500 X Zoom Position: 158ps

O 1974ps © 72.00mv
O 2218 O -SLo0mv
A240ps  A123.0mV

. L’\ Arf'\ ]\r’\ (\r’"‘ ] RN

e
<

o NN

10.0MS/5 o/ 27 hpr 2
1M points -6.00mV 18:47:48

@ 50.0mV A [z 20.0ps

Output Voltage Ripple
ViN = 115Vac/60Hz, Vout = 28V, lout = 5A,
Vpep = 172mV

Zoom Factor: 500 X Zoom Position: 2.73ms

2.769ms @

121.0my
2.793ms () -51.00my
0 L A24.40ps  A172.0mV
AN (AW & \}(\P{'\\ “““
{b] ;
@ 50.0mV A& 720.0ps 10.0MS/s o/ 27 hpr 2
1M points =6.00mV 18:48:46

CH1: VOUT

CH1: VOUT

CH1: Vour

Output Voltage Ripple
Vin = 230Vac/50Hz, Vout = 15V, lout = 3A,
Vpep = 96mV

s
Zoom Factor: 500 X Zoom Position: 76.0ps

O 99.40ps € 56.00mV
O 132.6p5 () -40.00my
A33.20ps £A96.00mY

ENGNG N

10.0MS/s o/ 27 Apr 2
1M points -6.00mY 19:06:30

my V& .0ps
50.0mY_ vy 120.0;

Output Voltage Ripple
Vin = 115Vac/60Hz, Vout = 20V, lout = 5A,
Vpep = 132mV

Zoom Factor: 500 X Zoom Position: 1.97ms

O 2.015ms @ 79.00mV
(@] 2.043ms () -53.00my
A28.60ps A132.0mV

| NNV

; 3
10,0M5/5 o/ 27 hpr 2
1M points -6.00mY 19:11:23

@ 00y s [z 20.0is

Output Voltage Ripple
Vin = 230Vac/50Hz, Vout = 28V, lout = 5A,
Vep = 196mV

Zoom Factor: 250 X Zoom Position: 5. 16ms

O Soms @ 129.0mV
O 5300ms @ -67.00mv
{ AS7.200s  A196.0mY

{b]

) :
10,0M5/5 o/ 27 hpr 2
1M points -6.00mY 19:12:39

@ 00y s [z 40.0s
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1:
Vas_pFc

CH4: I

PFC Steady State
VIN = 115Vac/60Hz, Vout = 12V, lout = 3A

Eloom Factor: 400 X

Zoom Position: 2.21ms

L“\\ A e s o ™
@ wov w 110.0ps 25.0MS/s Line / 28 Apr 21
(_) 5004 & 1M points 0.00V 11:12:35)

PFC Steady State
VIN = 115Vac/60Hz, Vout = 15V, lout = 3A

Zoom Position: 645ps

Zoom Factor: 400 X

CH1:
Vas_pFc

CH4: IL

PFC Steady State
Vin = 230Vac/50Hz, Vout = 12V, lout = 3A

o Zoom Factor: 400 X Zoom Position: 1.10ms

S P Db

710.0ps 25.0MS/s Line / 28 Bpr 21
1M points 0.00V 13:02:24

@ S0k &
=

PFC Steady State
Vin = 230Vac/50Hz, Vout = 15V, lout = 3A

Zoom Factor: 400 X Zoom Position: 46.2s

CH1: L CH1: f f 5
Vas_prc Vas_pFc (0]
e ] i T —
e.
2 0 2 {b]
CHA: I [Pl e TR CH4: I [Prg — TR T
S R - A N RN - B
PFC Steady State PFC Steady State
VIN = 115Vac/60Hz, VouT = 20V, lout = 5A VIN = 230Vac/50Hz, Vout = 20V, lout = 5A
r W - [
ZToom Factor: 400 X Zoom Position: =2.90ms »Zoom Factor: 400 X Zoom Position: 46.2)s
CH1: S CH1: fl fl 4
e e e
o ' ] ]
{a)
2 Lo} 2 {b)
o N N TG T e T S e SR oS N o DS N e 2
CH4: IL - - CH4: 1. P . n S e .
[ o o, b &7 1 e R N e
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1:
Vas_pFc

CH4: I

CH1:
Vps_pRI

CH3: Vcs

CH4: Vcowmp

CH1:
Vbs_PRI

CH3: Vs

CH4: Vcomp

PFC Steady State
ViNn = 115Vac/60Hz, Vour = 28V, lout = 5A

e R o oo T o ORI o R o SRR
|=)Zocm Factor: 400 X Zoom Position: 691ys

S A P T F R
b
!,..a’f\‘- p /\\. A N N AN A
I [(_. 100V & X ][ZlU,Uus 25,0M5/s Line / J[ 28 pr 2
(_) 5.004 & 1M points 0.00 11‘13‘52‘
Flyback Steady State

Vin = 115Vac/60Hz, Vout = 5V, lout = 3A

L

.
@/ 28 hpr 2
60.0V 14:02:11

2.5065/s
1M points

|
D)
@ 0V &
00V & 2,00\
—

Flyback Steady State
VIN = 115Vac/60Hz, Vout = 9V, lout = 3A

L o

& A ’ A A /l

J[zo.ous
5

lad
@ v &
a0y & @) 2.00v
—

20.0ps 2.5068/s o/ 28 Apr 21
& 1M points 60.0V 14:02:20
—

CH1:
Vas_pFc

CH4: I

CH1:
Vps_pRI

CH3: Vcs

CH4: Vcomp

CH1:
Vbs_pPRI

CH3: Vcs

CH4: Vcowmr

PFC Steady State
Vin = 230Vac/50Hz, Vout = 28V, lout = 5A

Dloom Factor: 400 X Zoom Position: 46.2ys

(a]
»[®
b e S e e e A e e
@ oy By 110.0ps 25.0MS/s Line /S 28 Apr 2
5.00 A B 1M points 0.00Y 13:04:39.
—

Flyback Steady State
Vin = 230Vac/50Hz, Vout = 5V, lout = 3A

y | ) \
Wil VYW J Lk
| I

: i I I I |
B.‘ g i - ; ‘
Flyback Steady State

VIN = 230Vac/50Hz, Vout = 9V, lout = 3A

w

2.5068/5
1M points

I L L L
lag
@ w0V & 20.0ps o/ 28 Apr 2
200V & 2009 W 60.0V 14:09:10
—
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1:
Vbs_pRI

CH3: Vcs

CH4: Vcomp

CH1:
Vbs_pRI

CH3: Vcs

CH4: Vcowmp

CH1:
Vps_pRI

CH3: Vs

CH4: Vcomp

Flyback Steady State
ViN = 115Vac/60Hz, Vout = 12V, lout = 3A

]

. | L L PR ’
" y ' Y
L
® v & 20,085 250555 @/ 28 Apr 2
200my & 200V & 1M points 60.0V 14:02:39
— — ==

Flyback Steady State
ViN = 115Vac/60Hz, Vout = 15V, lout = 3A

™

3
[ I I
A 1y b |
' T : '
lag
@ w00V By 20.0ps 2.5068/5 o/ 28 Apr 21
00my & @) 200V & 1M points 60.0 V 14:02:48
—

Flyback Steady State
VIN = 115Vac/60Hz, Vout = 20V, lout = 5A

E i
3= |

.
o
L
@ v & 20,04 2.5068/s o/ 28 Apr 2
20000 & 200V & 1M points 600V 14:03:20
— —

CH1:
Vbs_PRI

CH3: Vcs

CH4: Vcomr

CH1:
Vbs_pPRI

CH3: Vcs

CH4: Vcowmp

CH1:
Vbs_pPRI

CH3: Vcs

CH4: Vcomp

Flyback Steady State
Vin = 230Vac/50Hz, Vout = 12V, lout = 3A

il ' r r
L s s L i e
D!
Iﬁé oy & o & Joon s o)
Flyback Steady State

Vin = 230Vac/50Hz, Vout = 15V, lout = 3A

(DF
L .{ | o
144
Flyback Steady State
VIN = 230Vac/50Hz, Vout = 20V, lout = 5A
=
4
| |
(I A
: | M
T . __.JV_ 4 _LJ__ - L . '_l— \ : ;
g
O T A S
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1:
Vbs_prI

CH3: Vcs

CH4: Vcomp

CH1:
Vbs_sr

CH3:
Ves_sr

CH1:
Vbs_sr

CH3:
Ves_sr

Flyback Steady State
ViN = 115Vac/60Hz, Vout = 28V, lout = 5A

| 24

[

il

lag
@ 0wV & 20.0p 2.5068/5 o/ 28 Apr 2
200my B 200V & 1M points 60.0V 14:03:32
— - —

SR Steady State
ViN = 115Vac/60Hz, Vout = 5V, lout = 3A

| 24

I N S N S

Pt
|Dwm N
@ 500V & 20,04 e/ 28 Apr 2
100V & 2,00V 14:36:59

2.5068/5
1M points

SR Steady State
VIN = 115Vac/60Hz, Vout = 9V, lout = 3A

| 24

I P

2.5068/5 /
1M points 2,00V

@ 00V & 20.0ps 28 Apr 21
100V & 14:37:09.

CH1:
Vbs_PRI

CH3: Vcs

CH4: Vcowmp

CH1:
Vbs_sr

CH3:
VGs_sr

CH1:
Vps_srR

CH3:
VGs_sr

Flyback Steady State
Vin = 230Vac/50Hz, Vout = 28V, lout = 5A

2.5068/5
1M points

20.0ps
By

& -
@ WV & 0/ 28 Apr 2
200mV & 2,009 60.0V 14:10:32

=

SR Steady State
Vin = 230Vac/50Hz, Vout = 5V, lout = 3A

2.5068/5
1M points

28 Apr 2
14:36:59

L P )

SR Steady State
VIN = 230Vac/50Hz, Vout = 9V, lout = 3A

W
")wu 4
@ 00V & 20.0ps 28 Apr 21
100V & 14:37:09

2.5068/5 !
1M points 2,00V
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mps EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

SR Steady State
VIN = 115Vac/60Hz, Vout = 12V, lout = 3A

| &4

| v i

SR Steady State
Vin = 230Vac/50Hz, Vout = 12V, lout = 3A

| 24

o e o

CH1: CH1:
Vbs_sr Vbs_sr
!
CH3: mwm\ﬁl CH3: IDJ-\—J-\L—H.‘_\L
Ves_sr Ves_sr
Lg 0oy Jo Y B oy | eI B
SR Steady State SR Steady State
ViN = 115Vac/60Hz, Vout = 15V, lout = 3A Vin = 230Vac/50Hz, Vout = 15V, lout = 3A
P I»
o M n o M " ol m o m M o
Kol TSRS R W TR T TR
DS_SR DS_SR
o PO N T e NN NN
Ves_sr ‘ Ves_sr )
S | el 0oy & o e Sy | e
SR Steady State SR Steady State
VIN = 115Vac/60Hz, Vout = 20V, lout = 5A VIN = 230Vac/50Hz, Vout = 20V, lout = 5A
P B
I e DR w DO s 1 SO SO NN o I DO O SO ORI o 1t DU DU TS o OO
e LAVL LWL LMW WIWY oo LWL LW W
DS_SR _
e b N ol W] e P
Ves_sr Ves_sr
£3 oy & Jo O oy | o Doy | e
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1:
Vbs_sr

CH3:
Ves_sr

CH1:
Vbs_PRI

CH1:
Vcowmp_prFc

SR Steady State
VIN = 115Vac/60Hz, Vout = 28V, lout = 5A

nnn.nn. | b

IRJR i
INNARREANATNIAEAY
1 |z

| &4

2.5065/5
1M points

/S 28 Apr 2
2.00V 14:37:59

Primary MOSFET Stress
VIN = 264Vac, Vout = 28V, lout = 5A,
Vmax = 584V

O 39.25ms @ 588.0V
O 9.27ms @ 4.0V
25840V

M

T

=i

28 Apr 2
14:29:53

2.5068/5 o/
1M points 586

@ 00V [201:;4;

PFC Start-Up
VIN = 115Vac/60Hz, Vout = 28V, lout = 5A

2,50M8/s
1M points 250

CH1:
Vbs_sr

CH3:
Vas_sr

CH1:
Vbs_sr

CH1:
Vcomp_pFc

CH4: I

SR Steady State
VIN = 230Vac/50Hz, Vout = 28V, lout = 5A

INjEEE R
.WL.NMI\_N'\J\J\.T

@ 500V & 20.0ps 2.5068/5 e/ 28 Apr 2
®& wov & 2.00V 14:37:59

1M points

Secondary MOSFET Stress
VIN = 264V ac, Vout = 28V, lout = 4.27A,
Vmax = 114.4V

O  392ms @ 1100V
O 39.26ms @ 0.000V
7 . - ™ 2 £20.00ps  AL110.0V
1 vl | Il 1 4 " 4. ! !
| 1
@ 200V 20.0ps 2.5068/s o/ 28 Apr 2
1M points 110V 15:06:21
S

PFC Start-Up
VIN = 230Vac/50Hz, Vout = 28V, lout = 5A

2.50MS/s
1M points 370V
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me

EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vcomr

CH4: I

CH1: Vin

CH3: Vour

CHa4: lout

CH1: Vin

CH3: Vour

CH4: lout

PFC Shutdown
ViN = 115Vac/60Hz, Vout = 28V, lout = 5A

~

B
I @ sov

L 5 40.0ms 2.50M8/s O\ 28 Apr 21
2004 & 1M points 160V 13:33:27
—

AC Input Start-Up
ViNn = 115Vac/60Hz, Vout = 5V, lout = 0A,
trise = 662ms

: D -2.800ms @ 5.400V
659 ZM: 0 200 0mV

P : iy il !WWWWWWWWWWWW

[7]

|4 2w TR e e e o e e o e
@ =0V & 200ms
00V & AW
—

500kS/s [ 28 Apr 24
1M points 10V 15:23:27
AC Input Start-Up
ViN = 115Vac/60Hz, Vout = 5V, lout = 3A,
trise = 662ms
: ‘ D 78061n: © 5400V

659.2ms () 200.0mV
A662.0ms AS5.200 Y

UWWWWNWWWWW

7]

S00kS/s [ )
1M points 110V

28 Apr 2
15:24:12

CH1: Vcomr

CH4: IL

CH1: Vin

CH3: Vour

CH4: lout

CH1: Vi

CH3: Vour

CH4: lout

PFC Shutdown
Vin = 230Vac/50Hz, Vout = 28V, lout = 5A

~

40.0ms

2.50M8/s 2\ 28 Apr 21
1M points 160V 13:32:57

AC Input Start-Up
Vin = 230Vac/50Hz, Vout = 5V, lout = 0A,
trise = 662ms

(O -280ms @ 5400V
Hl O 659.0ms @ 200.0mv
i A662.0ms  AS200V Jg

i

[T
| 3
.

500kS/s

10.0V & 9 ] 1M points 110V 15:24:41
AC Input Start-Up
Vin = 230Vac/50Hz, Vout = 5V, lout = 3A,
trise = 662ms
3 [m] -2.800ms @ 5.400V
} ‘ ! O 659.2ms ) 200.0m¥
i | \ A662.0ms AS5.200

T

- N - TR

]
5]

S00kS/s /
1M points 110V

28 Apr 2
15:25:01
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

AC Input Shutdown
ViN = 115Vac/60Hz, Vout = 5V, lout = 3A,
tHoLp = 56ms

AC Input Shutdown
Vin = 230Vac/50Hz, Vout = 5V, lout = 3A,
tHoLp = 245ms

H (@] 0,000s (& 0000y | O 0.000s () 0.000V
l‘ A56.00ms AS.000 Y ‘ £245.0ms AS5.000V
o '\MWNVV\MWVWMWNWWV | e P |
.
CH3: Vour [pt° 4 cHa:vosr PP ; & |
CH4: lour | CH4: lout |!): .
@ = & ][mnm: LO0MS/s [z 28 Apr 2 (ISR ][uwms L00MS/s [ 28 Apr 2
100V By (-, 2.00 B 1M points 2,00V 15:39:47' 100V By 2.00 A B 1M points 2.00V 15:52:35|
AC Input Shutdown AC Input Shutdown
ViN = 115Vac/60Hz, Vout = 9V, lout = 3A, Vin = 230Vac/50Hz, Vout = 9V, lout = 3A,
tHoLp = 29ms tHoLp = 137ms
: Dv ~137.0ms @ 9.000V
I T (o] 0.000s @ 0.000V
N 3 3 A137.0ms A9.000
i E'J— ‘ e =
CH3: Vour |8 -, : = | CH3: Vour 2 4
CH4: lour Iﬂo 20V W J[lﬂﬂms 1,00MS/s \ 28 Apr 2 CH4: lour Il)o ) ][lﬂ‘ﬂms 1.00MS/s [ 28 Apr 2
100V By 2.00 4 B 1M points 2.00V 15:40:34] 100V B 9 2.00 4 B 1M points 2,00V 15:53:15
AC Input Shutdown AC Input Shutdown
VN = 115Vac/60Hz, Vout = 12V, lout = 3A, VN = 230Vac/50Hz, Vout = 12V, lout = 3A,
tHoLb = 75ms thoLp = 147ms
: O -75.00ms @ 1200V Dv -147.0ms @ 12,00V
' O 0.000s @ 0.000V s O 00005 @ 0.000V
} A75.00ms A12.00V 3 A147.0ms AL2.00V
N . e
CH3: Vour |2 f 4  CH3:Vour [P |
CH4: lour Bn 50V & ][mom ‘ 1.00MS/s \ 28 Apr 2| CH4: lour »n 50V & J[ﬁmm 1.00MS/s [T 28 Apr 2|
® wov & 9 2.00 A B 1M points 2,00V 15:41:38] ® wov B 2.00 A4 By 1M points 200V 15:53:52
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1: Vin

CH3: Vour

CHa4: lout

CH1: Vi

CH3: Vour

CH4: lout

CH1: Vin

CH3: Vour

CH4: lout

AC Input Shutdown
ViN = 115Vac/60Hz, Vout = 15V, lout = 3A,
thoLp = 60ms

O -60.00ms € 15.00V
' H [e] 0.000s @ 0.000V
A H AB0.00ms A15.00V
P :
912 . - |
b= e
@ sov B 100ms 1.00MS/s A\ 28 Apr 21
100V & 2.00 A By 1M points 2.00V 15:42:13
—

AC Input Shutdown
VIN = 115Vac/60Hz, Vout = 20V, lout = 5A,
tHoLp = 28ms

O  -28.00m € 20.00V
! O 0.000s @ 0.000V
ni | A28.00ms A20.00 Y

{b) 3 |

@ 20V &
G

AC Input Shutdown
VIN = 115Vac/60Hz, Vout = 28V, lout = 5A,
tHoLp = 24ms

[

1.00MS/s
1M points

[z
2.00V

28 Apr 2

@ 2004 15:43:03
—

v O -2400ms € 28.00V
"o O 0000s @ 0.00V
ﬂ H A24.00ms _ A28.00V
Y
212 i |
==
LOOMS/s e\ 28 Apr 2
1M points 2.00V 15:43:57

100ms
2004 &
—

(T
100V &

CH1: Vin

CH3: Vour

CH4: lout

CH1: Vin

CH3: Vour

CH4: lout

CH1: Vin

CH3: Vour

CH4: lout

AC Input Shutdown
Vin = 230Vac/50Hz, Vout = 15V, lout = 3A,
thoLp = 120ms

| : O -1200ms @ 1500V
! O 00005 @ 0000V
! A120.0ms  A15.00V
| iy
ia) o
5(2 N |
)| H |
) 100ms 1.00M/s [3 28 Apr 2
@ 100V v @ 2004 & 1M points 2,00V 15:54:47
—

AC Input Shutdown
Vin = 230Vac/50Hz, Vout = 20V, lout = 5A,
tHoLp = 55ms

O  -55.00ms € 20.00V
i ' 0] 0.000s @ 0.000V
1 ’ AS55.00ms A20.00Y
| i
3 v
212 9
gl
@ =0V & 100ms 1.00MS/s [ 28 Apr 2
& o0y & 2004 & 1M points 2.00V 15:55:30
—

AC Input Shutdown
Vin = 230Vac/50Hz, Vout = 28V, lout = 5A,
tHoLp = 42ms

O -4200ms @ 28.00V

O 0000s @ 000V

£42.00ms  £28.00V

-1

13 0 |
a4 e
@ sV & 100ms LooMs/s @\ 28 Apr 2
@ nov & 2004 & 1M points 2.00V 15:56:42
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Output OCP

Output OCP
VIN = 115Vac/60Hz, Vout = 5V, loce = 3.8A Vin = 230Vac/50Hz, Vout = 5V, loce = 3.8A
CH1: _ CH1: 3
VBUS+ E . 1l VBUS+ r . I
CH3: Vour | 1 : CH3: Vour '
CHa4: lout 4 ) ‘ .....”._...._.... e CH4: lout 4 0 ‘ ‘ o e e T T
@ 0oV & 1005 100kS/s o 28 pr @ 0oV & 1005 100kS/s o
£’ 10.0V & 9 2,004 & ][ 1Mp0w 702V 16:34:17 10.0V By 2.00 A B ][ 1M points 702V
Output OCP Output OCP
VN = 115Vac/60Hz, Vout = 9V, loce = 3.8A Vin = 230Vac/50Hz, Vout = 9V, locp = 3.8A
1 - "
CH1: 3 ! CH1: ;
VBUS+ 3 | 3 VBUS+ ; _ BN
CH3: Vour l CH3: Vour 1
CH4: lour o2 T S T— CH4: lour 02
oy 2004 J[mos ?Mgéifin %z\v 0y . 2004 & J[LOOS
Output OCP Output OCP
VIN = 115Vac/60Hz, Vout = 12V, locp = 3.8A VIN = 230Vac/50Hz, Vout = 12V, locp = 3.8A
i . o
CH1: : - : CH1: "
VBUS+ E § | VBUS+ § |
CH3: Vour ' : CH3: Vour i
ﬁ £ e a E

0 e s e

CH4:lout o 0 : By CH4: lout ) : e
@ 100 L 1.00s @ wov & 1.00s 100kS/s [1 Y 1
& wov & @ 204 By 135. 100V By 2.00 A B 1M points 70.2V
— —

Y

Y

les
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

CH1:
VBUS+

CH3: Vour

CH4: lout

CH1:
VBUS+

CH3: Vour

CH4: lout

CH1:
VBUS+
CH3: Vour

CH4: lout

Output OCP
VIN = 115Vac/60Hz, Vout = 15V, locp = 3.8A

e

(0]

4/ :
@ 00V &
00V &

100kS/s [T Y
1M points 70.2V

1005
2004 &
—

Output OCP
VIN = 115Vac/60Hz, Vout = 20V, locp = 5.8A

0]

| (@ w0V
100V

100kS/s [1 Y
1M points 70.2V

& 1005
& 2004 &
—

Output OCP
VIN = 115Vac/60Hz, Vout = 28V, locp = 5.8A

(0]

@ wov By
100V & ) 2.004
—

el

CH1:
VBUS+

CH3: Vour

CH4: lout

CH1:
VBUS+

CH3: Vour

CH4: lout

CH1:
VBUS+
CH3: Vour

CH4: lout

Output OCP
VIN = 230Vac/50Hz, Vout = 15V, locp = 3.8A

B

(]

A 1
@ 100V &
& wov &

100kS/s [ Y
1M points 702V
—

1.00s
@ 204 &
—

Output OCP
VIN = 230Vac/50Hz, Vout = 20V, locp = 5.8A
o Ll
=
012 ‘3 3
T . e ]
Output OCP
VIN = 230Vac/50Hz, Vout = 28V, locp = 5.8A
R ||
Pt
Q. 3
B oo 0 o o
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Conducted EMI
Vin = 115Vac/50Hz, Vout = 28V, lout = 5A, line L

REW 9 kHz

MT 20 ms
Att 10 dB PREAMP OFF
Lag 1 MHz 10 MHz
:
[essk022a
e
JA Sl R A .
‘\M \,MU\BNWA ol r\uA/'\ﬂ
™ \

150 kHz 30 MHz

Conducted EMI
ViN = 230Vac/50Hz, Vout = 28V, lout = 5A, line L

RBW 9 kHz

:;ﬂ; 022
Rarskoz2
A
_{A" NQM hilaxd M4 e /’Vm
, WA A [0 P 1] [\ M
N v

150 kHz 30 MHz

Conducted EMI
Vin = 115Vac/50Hz, Vout = 28V, lout = 5A, line N

RBW 9 kHz
MT 20 ms

Att 10 dB PREAMP OFF
= R
%W MiF PR RAR PO N AN
e " Ay \7/“\%
y y
150 kHz 30 MHz

Conducted EMI
ViN = 230Vac/50Hz, Vout = 28V, lout = 5A, line N

RBW 9 kHz

M 20 ms
Att 10 dB PREAMP OFF
By 1 MHz 10 muz
:;»\ 022
% /Vv G A A
fo— A AT A Al | Y
AN A WA AV ALY
N T i
ANV W
1550 kHz 30 MHz
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Thermal Measurements
VIN = 90Vac/60HZz, Vout = 28V, lout = 5A,
bridge diode: 113.2°C

103.8°C MR A021113:5

| MIN=44.7
MAX=113.2
AVG=91.3

- 4/18/22 10:39:35 AM
Thermal Measurements

ViNn = 90Vac/60Hz, Vour = 28V, lout = 5A,
PFC freewheeling diode: 100.3°C

-

. i
F MIN=41.1

: = Q0
B (5 o

oo

Thermal Measurements
VIN = 90Vac/60Hz, Vout = 28V, lout = 5A,
flypback MOSFET: 95.8°C

MIN=50.6
MAX=97.0 "
AVG=93.5.

1 ‘.
o 4/18/22 10:40:09 AM E:0.95 BG:25.0 T:100%

5 |

Thermal Measurements
VIN = 90Vac/60Hz, Vout = 28V, lout = 5A,
PFC MOSFET: 104.5°C

MIN=34.5
MAX=104.5
AVG=91.8

W 4/18/22 10:38:58 AM E:(j.QS BG:25.0 T:100%

Thermal Measurements
Vin = 90Vac/60Hz, Vout = 28V, lout = 5A,
PFC inductance: 99.9°C

Auto2 101.1

o 4/18/22 10:88:38 AM

E:0.95 BG:25.0 T:100%

Thermal Measurements
Vin = 90Vac/60Hz, Vout = 28V, lout = 5A,
transformer: 112.8°C

S 102.0°C J &> 1156

E:0.95 BG:25.0 T:100%

WD 4/18/22 10:39:22 AM
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EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Thermal Measurements
VIN = 90Vac/60HZz, Vout = 28V, lout = 5A,
RCD: 100.5°C

MIN=41.8 1
MAX=100.5
AVG=89.4

" E:0.95 BG:25.0 T:100%

Thermal Measurements
Vin = 264Vac/50Hz, Vout = 28V, lout = 5A,
bridge diode: 79.2°C

Auto1  79.9

I 4/16/22 03:50:34 PM

Thermal Measurements
VIN = 264V ac/50Hz, Vout = 28V, lout = 5A,

I 4/16/22 03:52:.01 PM

E:0:95 BG:25.0 T:100%

Thermal Measurements
VIN = 90Vac/60Hz, Vout = 28V, lout = 5A,
SR MOSFET: 99.9°C

Auto2 100.8

E:0.95 BG:25.0 T:100%

Thermal Measurements
VIN = 264V ac/50Hz, Vout = 28V, lout = 5A,
PFC MOSFET: 92.9°C

Auto2 94.1

MIN=81.1
MAX=92.9
AVG=91.0

80.2

I 4/16/22 03:50:44 PM E:0.95 BG:25.0 T:100%

Thermal Measurements
VIN = 264V ac/50Hz, Vout = 28V, lout = 5A,
PFC inductance: 84.9°C

Auto2 86.2

|
MIN=78.4
MAX=84.9

I 4/16/22 03:50:23 PM

E:0.95 BG:25.0 T:100%
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mP EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.

Thermal Measurements Thermal Measurements
VIN = 264Vac/50Hz, Vout = 28V, lout = 5A, VIN = 264Vac/50Hz, Vout = 28V, lout = 5A,

flyback MOSFET: 89.3°C transformer: 111.5°C

r 103.0°C Tl ~vt02 111.8

J

75.2

- 4/16/22 03:51:45 PM E-:0.95 Bé:25.0 T:100;a - 4/16/22 03;49:41 PM 7 E:0.95 BG:25.0 T:100%
Thermal Measurements Thermal Measurements

VN = 264V ac/50Hz, Vout = 28V, lout = 5A, VIN = 264V ac/50Hz, Vout = 28V, lout = 5A,

RCD: 80.6°C SR MOSFET: 96.4°C

- -
Auto?2 | 94.3 ‘ ; Auto2 97.9

Hi

I 4/16/22 03:53:23 PM E:0.95 BG:25.0 T:.1UCI°/n I 4/16/22 03:50:58 PM E:0.95 BG:25.0 T:100%
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PCB LAYOUT

Figure 6: Mid-Layer 2 Figure 7: Bottom Layer
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mps EVX2002-44018A-00B — 140W, TYPE-C PD 3.1 ADAPTER EVALUATION BOARD

APPENDIX 1: PFC INDUCTOR LF3 SPECIFICATION

5 1
[ J
N1 N2
0.1mmx30Px42Ts 0.15mmx2Px7Ts
11
i @® WINDING START
S i 3 Tube

Figure 8: Electrical Diagram

L 14

13

3Ts 8mm width isolated tape

N2: 0.15mm x 2P x 7Ts

2Ts 8mm width isolated tape

N1: 0.1mm x 30P x 42Ts
Bobbin

Figure 9: Winding Diagram

Table 9: Electrical Characteristic

Parameter Condition Value
Primary o
inductance Le (5-1) 230pH £5%
Core - ATQ2516
Bobbin - ATQ2516
Core - PC5
material
Turn ratio N1:N2 427
Figure 10: Pin Definition of Bobbin
Table 10: Winding Specification
Tape Turns |Winding No.| Start to End | Wire Diameter (¢) Turns Winding Tube
N1 5t01 0.1mm x 30P 42Ts 5 layers Yes
2Ts
3Ts N2 4103 0.15mm x 2P 7Ts 1 layer Yes
Connect the core to GND (pin 3) via copper. The core center column is fixed with epoxy resin.
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APPENDIX 2: FLYBACK TRANSFORMER T1 SPECIFICATION

Primary

Np1
0.1mmx20Px15Ts °
X
Ne2
0.1mmx»20Px15Ts

Secondary

Ns1
0.1mm x 100P x 6Ts

3
N [ ]
'AUX1 T.L.W-B
0.15mmx2Px4Ts B
2
1 [} [
Nauxz ) Neo
0.15mm=2Px11Ts
0.1mm x 100P x 6Ts
3 TIW-B
2 ° D
Nes
0.15mmx1Px25.5Ts @ Winding Start
NC
2 -_—
Neo ® Sleeved with Teflon Tube
0.15mmx1Px30.5Ts
NC 1

Figure 11: Electrical Diagram

3Ts 10.5mm width isolated tape

Ns2: 0.1mm x 100P x 6Ts T.LW-B

2Ts 10.5mm width isolated tape

Nc2: 0.15mm x 1P x 30.5Ts

2Ts 10.5mm width isolated tape

Np2: 0.1mm x 20P x 15Ts

2Ts 10.5mm width isolated tape

Nauxz: 0.15mm x 2P x 11Ts

2Ts 10.5mm width isolated tape

Nauxi: 0.15mm x 2P x 4Ts

2Ts 10.5mm width isolated tape

Ns1: 0.1mm x 100P x 6Ts T..W-B

2Ts 10.5mm width isolated tape

Ncq: 0.15mm x 1P x 25.5Ts

2Ts 10.5mm width isolated tape

Npq: 0.1mm x 20P x 15Ts

Figure 12: Winding Diagram

Table 11: Electrical Characteristic

Alle Parameter Condition Value
j;g;:/}iii“ . Primary inductance Le (4-5) 2fg(|,2H
) \}m%; Leakage inductance Lik (4-5) 4uH max
- Core - ATQ2718
\J@ 5 Bobbin - ATQ2718
Blie Core Material - PC95
. Np:Ns1:Ns2: 30:6:6:9:21
Figure 13: Pin Definition of Bobbin Turn Ratio Nauxi:Nauxz o
Table 12: Winding Specification
Tape Turns | Winding No. | Start to End | Wire Diameter (¢) | Turns Winding Tube
Np1 4to X 0.1mm x 20P 15Ts 1 full layer Yes
2Ts
Nc1 2to NC 0.15mm x 1P 25.5Ts 1-layer spread Yes
2Ts
Nst AtoB 0.1mm x 100P 6Ts 1 full layer Yes
(T.LW-B)
2Ts
Nauxi 3to2 0.15mm x 2P 4Ts 1 layer spread Yes
2Ts
Nauxz 1t03 0.15mm x 2P 11Ts 1-layer spread Yes
2Ts
Np2 Xto5 0.1mm x 20P 15Ts 1 full layer Yes
2Ts
Nc2 2to NC 0.15mm x 1P 30.5Ts 1-layer spread Yes
2Ts
0.1mm x 100P
3Ts Ns2 CtoD (T.LW-B) 6Ts 1 full layer Yes
Connect A to C, and connect B to D.
Connect the core to GND (pin 2) via 1.1Ts copper. The core center column is fixed with epoxy resin.
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