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45W PD Power Module Using UC3875A+VP300

UC3875A+VP300 45W PD Power EVB Manual

Key features:
@ Compatible VIA PD protocol
@AC Input Full Range 90Vac~264Vac

@DC Output (Default voltage 5V)

5V 3A
5\ 3 A
12V 3 A
15V 3 A
20V 2.25 A

@Average Efficiency (Board end)

Test result
voltage Level 6
@115VAC|@230VAC Requirement
5V 87.69% | 84.60% 81.39%
9V 89.22% | 88.35% 86.62%
12V 89.58% | 89.03% 87.40%
15V 89.43% | 89.37% 87.73%
20V 88.86% | 88.73% 87.73%
@ Standby Power @230VAC

lessthan 100 mW
(Output voltage set to 5V)
@ Over Load Protection
@ Over Voltage Protection

Revision History @ Short Circuit Protection
Revise Date Version | Reason/Issue Remark
S6003
2018/8/30 A S6006
VCRC 04
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45W PD Power Module Using UC3875A+VP300
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45W PD Power Module Using UC3875A+VP300

1. Open Frame Module Specification

1.1. Input Characteristics
@ AC input voltage range

@ AC input voltage rating

@ AC input frequency range

@ Input current

90Vac ~ 264Vac

100Vac ~ 240Vac

47Hz ~ 63Hz

1A (rms)max. @ 90Vac/60Hz

1.2. Output Characteristics and Performance Specifications

Test Environment 25C

@ Output Voltage 5V Vv 12v 15V 20V
@ Standby Power @230VAC (meet Level 6) | < 100mW NA NA NA NA
@ Output Tolerance (%) <310 <z10 <310 <z10 <310
@ Minimum Load Current (A) 0 0 0 0 0

@ Maximum Load Current (A) 3 3 3 3 2.25
@ Maximum Output Power (Watt) 15 27 36 45 45
@ Ripple and Noise (m Vp-p) <200 NA <200 NA <200
@ Line Regulation (%) <t1 NA <t1 NA <t1
@ Load Regulation (%) <t5 NA <t5 NA <15
@ Average Efficiency (meet Level 6) 81.39% | 86.62% | 87.40% | 87.73% | 87.73%

1.3. Protection Function
@ Over Load Protection

@ Over Voltage Protection

@ Short Circuit Protection

1.4. Environment
@ Operation Temperature
@ Operation Humidity

@ Storage Temperature
@ Storage Humidity

Shut down and auto recovery
Shut down and auto recovery
Shut down and auto recovery

0C to40C
20% to 90% R.H
-40°C to 60 °C
0% to 90% R.H

Urc
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45W PD Power Module Using UC3875A+VP300

2.1. Schematic

2.2. BOM
No. [Position Description Quantity
1 C15,C18 Capacitor, ceramic, 390pF/50V, X7R, SMD 0603 2
2 C13 Capacitor, ceramic, 10nF/50V, X7R, SMD 0603 1
3 C14 Capacitor, ceramic, 0.47uF/50V, X7R, SMD 0603 1
4 C5 Capacitor, ceramic, 0.22uF/50V, X7R, SMD 0805 1
5 C12 Capacitor, ceramic, 680pF/50V, X7R, SMD 0805 1
6 C8,C9 Capacitor, ceramic, 1TuF/50V, X7R, SMD 0805 2
7 C11 Capacitor, ceramic, 470pF/50V, X7R, SMD 0805 1
8 C7 Capacitor, ceramic, 0.1uF/50V, X7R, SMD 0805 1
9 C3 Capacitor, ceramic, 1nF/1KV, X7R, SMD 1206 1
10 Cc4 Capacitor, ceramic, 2.2nF/1KV, X7R, SMD 1206 1
11 C16 Capacitor, ceramic, 1uF/50V, Y5U, SMD 1206 1
12 C27,C28 Capacitor, ceramic, 2.2uF/25V, X7R, SMD 1206 2
13 C29 Capacitor, ceramic, 2.2uF//2.2uF, X7R, SMD 1206 1
14 R27 Resistor, chip, 100K, 1/16W,+1%, SMD 0402 1
15 R11,R36 Resistor, chip, 47K, 1/10W,+1%, SMD 0603 2
16 R40 Resistor, chip, 200K, 1/10W,+1%, SMD 0603 1
17 R38,R39 Resistor, chip, OR, 1/10W,+5%, SMD 0603 2
18 R26,R37 Resistor, chip, 1K, 1/10W,+1%, SMD 0603 2
19 R31,R32 Resistor, chip, 100R, 1/10W,+1%, SMD 0603 2
20 R51 Resistor, chip, 2K, 1/10W,+1%, SMD 0603 1
21 R52 Resistor, chip,4.3K, 1/10W,+1%, SMD 0603 1
22 R42 Resistor, chip, 300R, 1/8W,+1%, SMD 0805 1
24 R16,R33,R34 [Resistor, chip, 10R, 1/8W,+1%, SMD 0805 3
25 R13,J8,J9,R15 [Resistor, chip, OR, 1/8W,+1%, SMD 0805 4
26 R18 Resistor, chip, 200R, 1/8W,+1%, SMD 0805 1
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45W PD Power Module Using UC3875A+VP300

27 R17 Resistor, chip, 10K, 1/8W,+1%, SMD 0805 1
28 R25 Resistor, chip, 27K, 1/8W,+1%, SMD 0805 1
29 R10 Resistor, chip, 10K, 1/8W,+1%, SMD 0805 1
30 R1,R2 Resistor, chip, 1.5M, 1/4W,+1%, SMD 1206 2
31 R6 Resistor, chip, 510K, 1/4W,+1%, SMD 1206 1
32 R9 Resistor, chip, 16.2K, 1/4W,+1%, SMD 1206 1
33 R19 Resistor, chip, 4.7R, 1/4W,+1%, SMD 1206 1
34 R7,R8 Resistor, chip, 200K, 1/4W,+1%, SMD 1206 1
35 R5 Resistor, chip, 22R//22R, 1/4W,+1%, SMD 1206 1
36 R28 Resistor, chip, 22R, 1/4W,+1%, SMD 1206 1
37 R29 Resistor, chip, 10mR, 1/4W,+1%, SMD 1206 1
38 T;:LRJZ:OJL:Z Resistor, chip, OR, 1/4W,+5%, SMD 1206 8
39 R20 Resistor, chip, 1R, 1W,£1%, SMD 2512 1
40 R21 Resistor, chip, 1R, 1W,+1%, SMD 2512 1
41 D1 Diode ,standard recovery, 1N4007, 1.0A/1000V SMA 1
42 D11 Zener Diode ,12V, SOD-123 1
43 u4 IC, Opto-Coupler, LTV-357-T-B, SMD, LITE-ON 1
44 U2 IC, SP6016E , SOT-23-6L , SYNC POWER 1
45 UK} IC, VP300, QFN24 , VIA 1
46 BD1 GBP408, 4A_800V 1
47 C1 Capacitor, aluminum electrolytic, 82uF/450V, 105°C, Rubycon, CXW Type 1
48 C2 Capacitor, aluminum electrolytic,10uF/63V; 105°C, Hermei, LE Type 1
49 C21,C22 Capacitor, solid capacitor,390uF/25V 2
50 C10 Capacitor, aluminum electrolytic,10uF/50V; 105°C 1
51 c19 Capacitor, aluminum electrolytic,10uF/100V; 105°C 1
52 CX1 Capacitor, X2, 0.33uF/275VAC, 105°C ,+20% 1
53 CY1 Capacitor, Y1, 1000pF/400V, 105°C,+20% 1
54 .112,'\';6{1112,“3,\] Jump Wire 6
55 F1 3.15A/ 250V MSF RADIAL LEAD MICRO FUSE (Conquer) 1
56 LF1 Choke 1
57 LF2 Choke 1
58 L1 Jump Wire 1
59 T Transformer, RM-10, L=480uH 1
60 HS1 e H of Q1 1
61 HS1 1242M3*6 of Q1 1
62  |HS1 IZHEM3 of Q1 1
63 HS2 Bz R of Q3 1
64 HS2 1242M3*6 of Q3 1
65 [HS2 H2HEM3 of Q3 1
66 HS2 4as% R TO-220 of Q3 1
67 HS2 B4k of Q3 1
68 Q3 bead core,GL5B RH 3.5*3*1.5 1
69 Q3 80A, 100V N-CHANNEL POWER MOSFET,UTT80N10H 1
70 D4,D8 HIGH-SPEED SWITCHING DIODE, UTC 1N4148, SOD-123 2
71 D9 1.0A SCHOTTKY BARRIER RECTIFIER,UTC SB140,SOD-123S 1
72 D2 SUPERFAST RECOVERY RECTIFIER, UTC ES1D, SMA 1
U UNISONIC TECHNOLOGIES CO.,LTD
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45W PD Power Module Using UC3875A+VP300

73 D10 1.0AMP SURFACE MOUNT GLASS SUPERFAST RECOVERY RECTIFIER, UTC ES1D, SMA 1
74 Q2-1 VOLTAGE RANGE REGULATOR, UTC UAS16V, TO-92 1
75 Q1 15A, 650V N-CHANNEL SUPER-JUNCTION MOSFET,UTC 15NM65,TO220F 1
76 Q5,Q7 NPN GENERAL PURPOSE AMPLIFIER,UTC MMBT4401 2
77 Q8 PNP GENERAL PURPOSE AMPLIFIER,UTC MMBT4403 1
78 Q4 -13A, -30V P-CHANNEL Trench Power MOSFET, UTC UT4407, SOP-8 1
79 U1 IC, PWM controller, UTC UC3875A, SOP-8 1
80 No Component |Q2,R4,R14,R22,R30,R35,C12,C17,C25,C26,D3 11

The Yellow color block means the parts that UTC can provide. |

2.3. Open frame Module Snapshot

62mm

57mm

22mm

e
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45W PD Power Module Using UC3875A+VP300

2.4. Transformer Design
2.4.1. Transformer Specification

1) Bobbin: RM-8

2) Core material : PC40 (TDK) or equivalent.
3) Lm 8~9: 480pH,+10% (65KHz)

2.4.2. Transformer Diagram

C
0 A
2T Tape
@|N6(C-A)=0.450 X 1 X 3Ts | 2T Tape
@|N5(5-4)=0.210 X 1 X 11Ts | 2T Tape
@|N4(7-9)=0.320 X 1 X 14Ts |() 2T Tape
g - @|N3(A-B)=0.50 X 2X 6Ts O 2T Tape
@|N2(A-B)=0.50 X 2X 6Ts O 2T Tape
5 @|N( O
]
Bottom
B
4
Transformer Winding Data
Layer No. Winding Material Start Turns Finish B!
1 N1 0.320X1 2 UEW 8 25 7
2 Tape Tape 2
Triple Insulated
3 N2 Wire 0.50X2 A 6 B
4 Tape Tape 2
Triple Insulated
5 N3 Wire 0.50X2 A 6 B
6 Tape Tape 2
7 N4 0.320X1 2 UEW 7 14 9
8 Tape Tape 2
9 N5 0.210X1 2 UEW 5 11 4
10 Tape Tape 2
Triple Insulated
1 N6 Wire 0.450X1 C 3 A

UNISONIC TECHNOLOGIES CO., LTD
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45W PD Power Module Using UC3875A+VP300

3. Performance Evaluation

This document presented here is to describe the open frame Module performance.

All data was measured of board end.

The Summarized Result :

Item
1. Input Characteristics Vin 115Vac 230Vac
Standby Power at No Load (Vout=5V) mW 43.0 61.0
L. Unit Output and Test result
2. Output characteristics
Y 5 9 12 15 20
Contunuous Output Power Typ. | Watt 15 27 36 45 45
Ripple and Noise Max. | mVpp | 96.00 NA 126.00 NA 186.00
Line Regulation Max. 0.04% NA 0.01% NA 0.08%
Load Regulation Max. 2.78% NA 0.92% NA 0.69%
. @115VAC 87.69%| 89.22% | 89.58% | 89.43% | 88.86%
Averaged Efficiency (25%~100% Load)
@230VAC 84.60% | 88.35% | 89.03% |89.37%| 88.73%
Test Equipment:
Item Vendor Model No:
1.AC Source Chroma 61602
2.Digital Power meter Chroma 66202
3.Electronic Load Chroma 63102
4 Digital Oscilloscope Tektronix DPO3014
5.Multi-meter Keithley 2000
6.Thermal meter Optex PT-3S

WWW.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

3.1. Input Characteristics
3.1.1A Full Load Efficiency@ 5V output
Table 1A Full Load Efficiency :

. Board end
Pin(W lo(A) |Board end Eff(%
Input (W) Vo(V) (A) (%)
115Vac/60Hz 17.988 5.202 3 86.76%
230Vac/50Hz 18.104 5.204 86.24%
3.1.2A Efficiency(meet level 6):
Table 2A Efficiency(meet level 6) :
25%(0.75A) 50%(1.5A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 4.331 5.044 87.35 8.877 5.247 88.66
230Vac/50Hz | 4.807 5.046 78.73 9.095 5.246 86.52
75%(2.25A) 100%(3A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 13.359 5.224 87.99 17.988 5.202 86.76
230Vac/50Hz | 13.527 5.225 86.91 18.104 5.204 86.24
Eff(%) Board_End 25%~100% —— 115Vac/60Hz
—— 230Vac/50Hz
90.00
88.00 — * o
26.00 l—/—ié-
84.00
82.00
80.00
78.00 Cd
76.00
74.00
72.00
25%(0.75A) 50%(1.5A) 75%(2.25A) 100%34)  [o(%)
Fig.1A Efficiency VS lo(%)
ey UNISONIC TECHNOLOGIES CO., LTD
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45W PD

Power Module Using UC3875A+VP300

3.1.1B Full Load Efficiency@ 9V output
Table 1B Full Load Efficiency :

. Board end
Pin(W Board end Eff(%
Input (W) Vo(V) lo(A) (%)
115Vac/60Hz 31.085 9.173 3 88.53%
230Vac/50Hz 31.100 9.175 88.50%
3.1.2B Efficiency(meet level 6):
Table 2B Efficiency(meet level 6) :
25%(0.75A) 50%(1.5A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 7.609 9.042 89.12 15.368 9.211 89.90
230Vac/50Hz | 7.825 9.046 86.70 15.526 9.214 89.02
75%(2.25A) 100%(3A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 23.15 9.19 89.32 31.085 9.173 88.53
230Vac/50Hz | 23.192 9.192 89.18 31.1 9.175 88.50

Eff(%) Board_End 25%~100% —— 115Vac/60Hz
—8— 230Vac/50Hz
91.00
90.00
89.00 .//I'¥
88.00
87.00 B
86.00
85.00 : . :
25%(0.75A) 50%(1.5A) 75%(2.25A) 100%(3A) To(%)

Fig.1B Efficiency VS lo(%)

UTC UNISONIC TECHNOLOGIES CO., LTD
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45W PD Power Module Using UC3875A+VP300

3.1.1C Full Load Efficiency@ 12V output
Table 1C Full Load Efficiency :

, Board end
Input Pin(W lo(A) |Board end Eff(%
p ( ) VO(V) ( ) ( °)
115Vac/60Hz 40.952 12.162 3 89.09%
230Vac/50Hz 40.810 12.162 89.40%
3.1.2C Efficiency(meet level 6):
Table 2C Efficiency(meet level 6) :
25%(0.75A) 50%(1.5A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 10.107 12.028 89.25 20.311 12.2 90.10
230Vac/50Hz | 10.275 12.026 87.78 20.491 12.198 89.29
75%(2.25A) 100%(3A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 30.487 12.178 89.88 40.952 12.162 89.09
230Vac/50Hz | 30.573 12.179 89.63 40.81 12.162 89.40
Eff(%) Board_End 25%~100% —— 115Vac/60Hz
—— 230Vac/50Hz
91.00
90.00 / o
89.00 /- Q—
88.00
87.00 "
86.00
85.00 .
25%(0.75A) 50%(1.5A) 75%(2.25A) 100%(3A) To(%)

Fig.1C Efficiency VS lo(%)

e UNISONIC TECHNOLOGIES CO., LTD
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45W PD Power Module Using UC3875A+VP300

3.1.1D Full Load Efficiency@ 15V output
Table 1D Full Load Efficiency :

12

, Board end
Pin(W lo(A) |Board end Eff(%
Input (W) Vo(V) (A) (%)
115Vac/60Hz 50.970 15.145 3 89.14%
230Vac/50Hz 50.535 15.144 89.90%
3.1.2D Efficiency(meet level 6):
Table 2D Efficiency(meet level 6) :
25%(0.75A) 50%(1.5A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 12.702 15.014 88.65 25.348 15.186 89.87
230Vac/50Hz | 12.817 15.01 87.83 25.515 15.179 89.24
75%(2.25A) 100%(3A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)

115Vac/60Hz | 37.88 15.162 90.06 50.97 15.145 89.14
230Vac/50Hz | 37.703 15.164 90.49 50.535 15.144 89.90

Eff(%) Board_End 25%~100% & 115Vac/60Hz

—8— 230Vac/50Hz

91.00

90.00 /;/ /4?\\:

88.00 "

87.00

86.00 :

25%(0.75A) 50%(1.5A) 75%(2.25A) 100%(3A) To(%)
Fig.1D Efficiency VS lo(%)

UTC UNISONIC TECHNOLOGIES CO., LTD
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45W PD Power Module Using UC3875A+VP300

3.1.1E Full Load Efficiency@ 20V output
Table 1E Full Load Efficiency :

13

, Board end
Pin(W lo(A) |Board end Eff(%
Input (W) Vo(V) (A) (%)
115Vac/60Hz 50.647 20.228 05 89.86%
230Vac/50Hz 50.394 20.232 ' 90.33%
3.1.2E Efficiency(meet level 6):
Table 2E Efficiency(meet level 6) :
25%(0.5625A) 50%(1.125A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)
115Vac/60Hz | 12.985 20.086 87.01 25.412 20.066 88.83
230Vac/50Hz | 13.091 20.084 86.30 25.583 20.07 88.26
75%(1.6875A) 100%(2.25A)
Input Voltage
Pi(W) B.Vo(V) B.Eff(%) Pi(W) B.Vo(V) B.Eff(%)

115Vac/60Hz | 38.064 20.242 89.74 50.647 20.228 89.86
230Vac/50Hz | 37.944 20.241 90.02 50.394 20.232 90.33

Eff(%) Board_End 25%~100% ¢ 115Vac/6OHz

—8— 230Vac/50Hz

91.00

90.00 /_{_.'

88.00 /

87.00 ——

86.00

85.00

84.00

25%(0.5625A) 50%(1.125A) 75%(1.6875A) 100%(2.25A) To(%)
Fig.1E Efficiency VS lo(%)
7| UNISONIC TECHNOLOGIES CO.,LTD
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45W PD Power Module Using UC3875A+VP300

Table 4A Average Efficiency(meet level 6) @ 5V  output
Average
Input Voltage . SPEC Result
Board Average Efficiency (%)
115Vac/60Hz 87.69 PASS
> 81.39%
230Vac/50Hz 84.60 PASS
Table 4B Average Efficiency(meet level 6) @ 9V  output
Average
Input Voltage . SPEC Result
Board Average Efficiency (%)
115Vac/60Hz 89.22 PASS
> 86.62%
230Vac/50Hz 88.35 PASS
Table 4C Average Efficiency(meetlevel 6) @ 12V output
Average
Input Voltage . SPEC Result
Board Average Efficiency (%)
115Vac/60Hz 89.58 PASS
> 87.40%
230Vac/50Hz 89.03 PASS
Table 4D Average Efficiency(meet level 6) @ 15V  output
Average
Input Voltage . SPEC Result
Board Average Efficiency (%)
115Vac/60Hz 89.43 PASS
> 87.73%
230Vac/50Hz 89.37 PASS
Table 4E Average Efficiency(meet level 6) @ 20V  output
Average
Input Voltage . SPEC Result
Board Average Efficiency (%)
115Vac/60Hz 88.86 PASS
> 87.73%
230Vac/50Hz 88.73 PASS

Urc
B wWwW.u

nisonic.com.tw

UNISONIC TECHNOLOGIES CO., LTD

14




45W PD Power Module Using UC3875A+VP300

3.1.3 Input Power under No Load

3.1.31
Table 5A Standby Power Test Data@ 5V  output Load=0A
Input Stand by power

Voltage Pin(mW) SPEC Result
90Vac/60Hz 40.0 PASS
115Vac/60Hz 43.0 PASS
230Vac/50Hz 61.0 < 100 mwW PASS
264Vac/50Hz 68.0 PASS

UTC UNISONIC TECHNOLOGIES CO,,LTD
I \WwWw.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

3.2 Output Characteristics
3.2.1 Line Regulation and Load Regulation

Table 6A Line Regulation&Load Regulation@ 5 V output
Input Load Loag SPEC Result
Voltage 0% Load 50% Load 100% Load Regulation% (1)
90Vac/60Hz 5.069 5.250 5.208 2.78% 5.00% PASS
264Vac/50Hz 5.068 5.248 5.207 2.78% PASS
Line Regulation% 0.02% 0.04% 0.02% 1.00% | PASS
Table 6B Line Regulation&Load Regulation@ 12 V output
Input Load Load SR EC Ut
Voltage 0% Load 50% Load 100% Load Regulation% (&)
90Vac/60Hz 12.050 12.200 12.159 0.91% 5.00% PASS
264Vac/50Hz 12.050 12.199 12.160 0.92% PASS
Line Regulation% 0.00% 0.01% 0.01% 1.00% | PASS
Table 6C Line Regulation&Load Regulation@ 20 V output
Input Load Load SPEC | ocult
Voltage 0% Load 50% Load 100% Load Regulation% (&)
90Vac/60Hz 20.108 20.073 20.244 0.68% 5.00% PASS
264Vac/50Hz 20.093 20.072 20.232 0.69% PASS
Line Regulation% 0.08% 0.01% 0.06% 1.00% | PASS

UTC UNISONIC TECHNOLOGIES CO,, LTD
www.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

3.2.2 Ripple and Noise

Test condition:

Ripple and Noise was measured at line end without probe cap and ground clip.

Add a 0.1uF ceramic capacitor connected in parallel with a 10uF electrolytic capacitor.

Measurement bandwidth was limited to 20MHz.
Table 7 Ripple & Noise

Ripple and Noise(m Vp,

VIcTI{):;e \%ng; Output Load Me::ured e (iP\I/E:-:P) Result
5V Full Load 79.20 Fig 2 PASS

90Vac/60Hz 12V Full Load 126.00 Fig 3 PASS
20V Full Load 186.00 Fig 4 PASS

5V Full Load 96.00 Fig 5 200 PASS

264Vac/50Hz 12V Full Load 125.00 Fig 6 PASS
20V Full Load 156.00 Fig 7 PASS

Tek Stop

@ 200mv A [Z0.0W:

@
33.2my

@ redPek  79.2mv

)

Fig.2 90Vac/60Hz@ 5Vout Full Load

Tek Stop [

@ S0.0mV_ A& [20 Oms

[ ]

91.0my
)

@ FedkPeik 186my

Fig.4 90Vac/60Hz@ 20Vout

Tek Stop. [

@ 200mV AW

[20 oms

@/
54.4m¥

(@D Peak-Pedk 125mV.

)

Fig.6 264Vac/50Hz@ 12Vout Full Load

Full Load

Tek Stop

@ 20.0mV AR [20 Oms

5,00MS/s
1M points 60.0mY.

@FeikPek  12m

Fig.3 90Vac/60Hz@ 12Vout Ful

Tek Stop [ I

| Load

& 200mV AR [20 oms

5.00MS/s 7
1M points 31.6mV

]

Peak-Peak 96.0mV

)

Fig.5 264Vac/50Hz@ 5Vout Full Load

Tek Stop [

@ S00mv AR [20 Oms

5.00MS/5 @ /
1M points 79.0my.

]

(@D Peak—Peak 156mV.

)

Fig.7 264Vac/50Hz@ 20Vout Full Load
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45W PD Power Module Using UC3875A+VP300

3.2.3 Load transient

Test condition 1: 10% Max. load/50ms =, 90% Max. load/50ms with 1.25A/us slew rate.
Test condition 2: 20% Max. load/50ms <. 80% Max. load/50ms with 1.25A/us slew rate.
Table 8A 10% Max. load to 90% Max. load transient

5V 5.30 4,78 Ref. Fig.8
90Vac/60Hz 12V 12.40 11.60 Ref. Fig.9
20V 20.70 19.50 Ref. Fig.10

Vout + 5%
5V 5.30 4.74 Ref. Fig.11
264Vac/50Hz 12V 12.40 11.70 Ref. Fig.12
20V 20.70 19.50 Ref. Fig.13

Table 8B 20% Max. load to 80% Max. load transient

5V 5.26 4.74 Ref. Fig.14
90Vac/60Hz 12V 12.40 11.70 Ref. Fig.15
20V 20.70 19.70 Vout £ 5% L€ Fig.16
5V 5.26 4.82 Ref. Fig.17
264Vac/50Hz 12V 12.40 11.80 Ref. Fig.18
20V 20.70 19.50 Ref. Fig.19

CH1:Vbus, CH2:Vds_SR, CH3: lout, CH4: Vgs_SR

R

.00V @ 10 o Y20.0ms 5.00MS/s 7 @ 200V &% @ 00 - Y20.0ms 5.00MS/s, @/
L00A & 500V & L,vu 0005 1Mpoints 512V @& 1004 & 500V & L" 00000 1M points 12.2v
@ Vix 530V @i 124
Mln 478V ] E’Mm 116V J
Fig.8 90Vac/60Hz; 5V; 10% <.90% Load Fig.9 90Vac/60Hz; 12V; 10% = 90% Load

Tek Stop [

Tek Stop [ I 1 |

El 1:00A L] 8 xo”cv L] 5+ 0.000000 5 EN??S;(; .ZES/V iggx :3 g ioo‘v vBu E*Dvmfﬂ 00 ?r??:j;ﬁ 5.04V
8. il J @ U )
Fig.10 90Vac/60Hz; 20V; 10% < 90% Load Fig.11 264Vac/50Hz; 5V; 10% < 90% Load

UNISONIC TECHNOLOGIES CO., LTD
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45W PD Power Module Using UC3875A+VP300

Tek stop [ [

u

@ 007 n Y200ms 5.00MS/s @
E) 1004 5 @ 100V & Juowo.000000c  IMpeints 12.0¥
P
@ Mix 124V
& Min 17y

Fig.12 264Vac/50Hz; 12V; 10% < 90% Load

Tek Stop [ [ | |

1]
@ LoV & 0V 5 |z0.0ms 5.00MS/s @ X
L00A & 5.00% &  Jow0.0000005  IMpoints 5.10V
& e 526V
@ Min 474V

Fig.14 90Vac/60Hz; 5V; 20% = 80% Load

Tek Stop [ I 1 1 1

g

2 2 5.00MS /s [ e
1004 & 100% & JlBw0.0000005 1M points 20,0V

19% J
Fig.16 90Vac/60Hz; 20V; 20% = 80% Load

Tek Stop [ [ 1 |

@ 20V & J00U W )20.0ms 5.00MS/5 @ X
1004 & 5.00% & Jmv00000005  iMpoints 12.1%
[ 1 12,44
& in 118V

Fig.18 264Vac/50Hz; 12V; 20% < 80% Load

Tek Stop. [ [ I

500V W @D S00v  f |20.0ms 5 00MS/s @/
o @ 100y s JEov0.000000c  1Mpoints 20,0V
207V
195V

Fig.13 264Vac/50Hz; 20V; 10% =, 90% Load

Tek Step [ E | 1
U

@ 00V % )200ms 5.00MS/s @ X
@ 100k v @ S00v & Jmev0.000000c  IMpoints 12.1v
& ex 124V
& Min 17V

Fig.15 90Vac/60Hz; 12V; 20% <. 80% Load

Tek Stop [ I 1 ]
1] :

ooy W 200V & ]{zu Oms 5.00MS/s
Lo0A & 5.00% & fliovo000000s  1Mpoints 5.08V
@ Max 526 ]
& Min 4829
Fig.17 264Vac/50Hz; 5V, 20% < 80% Load
Tek Stop [ I | ]
]

@ sy % @ 007w |(ooms 5.00MS /s @ X
1004 & 100V & Jev0.000000 ¢ IMpoints 20.0V

@ ex 207V

@i 19.5V

Fig.19 264Vac/50Hz; 20V; 20% < 80% Load
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45W PD Power Module Using UC3875A+VP300

3.2.4 Line transient
Table 9 Line transient

90Vac/60Hz 5V 5.16V—5.16V 5.28V—5.28V Fig.20,21
J 12V 12.16V—>12.16V 12.36V—12.36V  [Fig.22,23
264Vac/50Hz 20V 20.50V—>20.50V 20.60V—>20.60V  [Fig.24.25
264Vac/50Hz 5V 5.18V—5.18V 5.30V—5.30V Fig.26,27
J 12V 12.28V—>12.28V 12.40V—>12.40V  [Fig.28,29
90Vac/60Hz 20V 20.70V—20.70V 20.70V—20.70V  [Fig.30,31
Specification Vout £ 1%
Test Result Ref. Ref.

CH1:Vbus, CH2:Vgs_SR, CH3: Vds_SR, CH4: Vac

20001 @
2000 @
£10.00 Hz

5.280 ¥
-1.100 v

N6.380 W

Tek Stop ] Tek Stop
(1]
O 2000H @ 5.160V
O 2000H @ -1.100v
21000 Hz AG260Y
| dvdt —
NI
o g J \
®» ™ Vd \‘ ; ; B!
b | b | | 1 \ /
\../ h/ \
Yl ol i T i
e s e e e L
1o LD

& 00V & 100V
@ suv & 50v

By
By

10.0ms 10.0MS/s
W-+¥0.000000 5 1M points

o/
340

el 212

dv/dt

Fig.20 90Vac/60Hz — 264Vac/50Hz; 5V; 0% Load

@& 00V

@ LoV
& 500y B[OV W

10.0ms
W>¥0.000000 5

10.0MS/s
1M points

o/
30y

Fig.21 90Vac/60Hz — 264Vac/50Hz; 5V; 100% Load

200000 @ 1236V |

Tek stop ] Tek stop
1] : :
O 2000t @ 1216V s
i O 2000 O -2200v [
ALO.OOH  ALL3EV
dv/dt
: 4«
R |/HIIH (NI
Mo Pt b bl
L B L S 1
13 : : !
& 20V & @ 200V & ImOm: 10.0MS/s o/
500V & 250y & JlEv0.0000005 1M points 310 & 50V

20,00H @) -2.200V
10,00 Hz AL456 Y
dv/dt - VAH

b,
@ 20V % @ o0 &
3 0V &

10.0MS/s

10.0ms
W++0.000000 5 1M points

S
40V

Fig.22 90Vac/60Hz — 264Vac/50Hz; 12V; 0% Load Fig.23 90Vac/60Hz — 264Vac/50Hz; 12V, 100% Load
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45W PD Power Module Using UC3875A+VP300

Tek Stop I 1 I Tek stop = | 1
1] . (1] .
O 20.00H: @ 20509 N [ O 000H € 2080V
O 2000H () -5.500V O 2000H () -5.500V
A10.00 Hz A26.00Y £10.00 Hz A26.10V
dv/dt --—=V/Hz dv/dt
43 ’r ol
"h/ \n/ \ / \
\-’ \uv‘/ N
108 b,
N xy e ][»Uvm(foooooo o @ g Sy w By ]{ﬁ?oooooo e
Fig.24 90Vac/60Hz — 264Vac/50Hz; 20V; 0% Load Fig.25 90Vac/60Hz — 264Vac/50Hz; 20V; 100% Load
Tek Prevu M 100ms

| l'!I!l!lHﬂllllll'llllIﬂ'l'llll‘llﬂlll'llﬁ!'ll!l ‘I'!l i

O e

Zoom Factor: 25 ¥ Zoom Position: 100ms

O 93%6H © s5180V 8328H: @ 5300V
C 493K O -Lw0Y 1249H O -L.100Y

AKO0H  AB.280Y 3 AS00H  ABA0DY
-.\ dv/dt - V/He - dv/dt - W/H

-
2 o :

100V B @D o000 5 )[Z4.00ms 1.00MS/5 7 El 100V W @ 0.0V & J[Z 4.00ms L.00MS/s 7
5.00% R 100 By 1M points 340V & 500V W 100 ¥ B M points 340V

Fig.26 264Vac/50Hz — 90Vac/60Hz; 5V; 0% Load  Fig.27 264Vac/50Hz — 90Vac/60Hz; 5V; 100% Load

Tek Prevu M 100ms Tek Prevu M 100ms

"'l!!!1!!!!!!!!!!!ﬁ!!!!!!!!!!!!!!!l!!!1!!!!!!!!!!!!!!!!!!!!!!!:‘.!!!!........MMMM

Zoom Factor: 10 X Zoom Pesition: 87.5ms

TN 0 Y Lt n i g
- = : _
0 O 12.89H: @ 12.28V 7273H: @ 1240V T4

(@] 44.64Hz () -2.200V 26.67Hz () -2.200Y

A10.00 Hz A14.46Y £10.00 Hz Al14.60Y

/‘\ du/dt - ¥/Hz dv/de - V/Hz

TP

YT I;iillllwliwilll d M

17 T TTOL T [ It
o VOV - ‘

b :
2000 % @ 00 & |1Llo.oms 1.00MS/5 E) 200¥ &% @D 200V & J[Z 10.0ms 1.00MS/s 7
500 R 100V B 1M points 340 ®& 50V w € 10V & 1M points 340 v

Fig.28 264Vac/50Hz — 90Vac/60Hz; 12V; 0% Load Fig.29 264Vac/50Hz — 90Vac/60Hz; 12V, 100% Load

Tek Prevu Tek Prevu M 100ms
v

AL TR L
I|II‘|IIII|III|IIIIIIIlIIIlIIIlIlIlIllIIlllllllllllnllllllnriu R T A

Zoom Factor: 10X Zoom Position: —119ms Zoom Factor: 10 % Zoom Position: =23.0ms

1458H @ 2070V [m] F04Hz @ 2070V
e} 5931H @ 5500V O 13.70H: (B -5500Y
£10.00 Hz A0V . . . e . £410.00 Hz A26.20V (7

dv/dt - /M ; . dv/dt - v/ g
E T e i o pp i e g A A =

G|

g

HO :
710.0ms 1.00MS/s o 500V & @D 000 & |(210.0ms 1.00MS7s O
1M points 340V 500V % @B 100V & 1M points 340 Y

Fig.30 264Vac/50Hz — 90Vac/60Hz; 20V; 0% Load Fig.31 264Vac/50Hz — 90Vac/60Hz; 20V; 100% Load
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45W PD Power Module Using UC3875A+VP300

3.2.5 Start-up Time
Table 10 Start-up Time

0% Load 191ms Ref. Fig.32
90Vac/60Hz ° h
iy 100% Load 192ms Ref. Fig.33
0% Load 179ms Ref. Fig.34
264Vac/50Hz
100% Load 181ms Ref. Fig.35
CH1:Vbus, CH2:Vgs_SR, CH3: Vout, CH4: Vbus_EN
Tek Stop . [ B .} | . . Tek Stop \LB I = 1 _ |
O -279.0ms 13.84V @ -356.0ms 13.84V
RN CO

dv/dt 8377 ¥/s

dv/dt —83.33W/s

1.00MS/5 O
1M points 218y

@ 100V & @ 2000 & |100ms
@& 200V u @B 200¢ &

Fig. 32 90Vac / 60Hz; 5V; 0% Load Start-Up Time

& 100V & @b o0V 6 |[100ms 1.00MS/s o/
®& 0V s @ 200V & 1M points 218V

Fig. 33 90Vac / 60Hz; 5V; 100% Load Start-Up Time

Tek Stop [ 1 ] Tek Stop. [ [ | |
g [ i2) [} :
0@ —4d.oms 1384V @ -306.0ms [EXTXG
G@ -265.0ms 2160y OO -125.0ms ~2.180
£179.0ms A16.00Y £181.0ms A16.00Y
\ dv/dt 89,39 /s dv/de -88.40V/s
S @
TV W @ 00v & Jooms T.0OMS/s 7 L0V R @ & ][10%5 LO0MS /s 7
2008 & 200% & 1M points 218V & 2oV v @ 20wy & 1M points 218V

Fig. 34 264Vac /50Hz; 5V; 0% Load Start-Up Time

Fig. 35 264Vac / 50Hz; 5V; 100% Load Start-Up Time
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45W PD Power Module Using UC3875A+VP300

3.2.6 Hold-up Time
Table 11 Hold-up Time

5V

3A

27ms

90Vac/60Hz

@ 0 Degree 12v

3A

8.6ms

20V

2.25A

6.7ms

>5ms

Pass | Fig.36
Pass | Fig.37
Pass | Fig.38

CH1:Vbus, CH2:Vgs_SR, CH3: Vds_SR, CH4: Vac

Tek Stop [ i ]
& -27.60ms 6.900
O -600.0ps -1,100Y |
£27.00ms AE.000Y
dy/dt —296.3 W/¢
d
& 100V 8 @ Jo0v 6 10.0ms 10.0MS/s [1 Y
W00V & 50.0% B J{[E#e=0.000000s 1M polnts 414V
Fig. 36 Hold-up time; 5V; 3A
Tek Stop [ | ]
9y ]
& -10.10ms 13.80Y ]
O® -1.500ms —2.200V
£8.600ms AlE00Y |
dv/dt —1.860kY /s |
o
& 20y By & 200 By 10.0ms 10.0M3/s [1
@& 100y % @€ S00Y &  JlE+v0.000000s  1Mpoints 9.32 ¥
Fig. 37 Hold-up time; 12V; 3A
Tek Stop. [ ] ]
(b /T
O& -9.400ms 3450
O -2.700ms -5.500%
A6, 700ms 440,00
dv/dt —5.970kV /s
d
5.00 By & zoov By 10.0ms 10.0MS/s S
100Y &% @ 500Y &  JI+v0.0000005  IM points 13.7V

Fig. 38 Hold-up time; 20V, 2.25A
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45W PD Power Module Using UC3875A+VP300

3.2.7 AC OFF
Table 12 AC OFF

5V 0.5A 21V Ref. | Fig.39
3A 18V Ref. | Fig.40

90Vaci/6OHz oy 0.5A 9.5V Ref. | Fig.41
AC OFF 3A 9V Ref. | Fig.42

0.5A 8.5V Ref. | Fig.43
2.25A 8.5V Ref. | Fig.44
CH1:Vbus, CH2:Vgs_SR, CH3: Vds_SR, CH4: Vbulk

Tek Prevu 1 40.0ms Tek Prevu M 40.0ms

20V

a a

Zoom Factor: 4kX Zoom Position: =53, 9ms

Toom Factor: 4k Zoom Position: =116ms

O -s99ims @ 2100V |] O -1162ms @ 18.00V
O -59.8ims () -27.50V O -l8dms @ -2750v
A100,0p5 24850V AL00.0ps 24550V
dv/dt -485.0kV/s ) ] dv/dt -455.0kM/s

EJ‘LJ (U sk g 7 o gy Y s gy a2 RN 2o e et s i i e s A

@ 100V &% @ co00¢ & |[210.0ps 2.50MS/s 2 Y @ 100v & @ o000 & |(210.0ps 2 50MS/s O
@& 00V u @ sov & 1M points 1724 & wov v @ sov & 1M points 172y

Fig.39 90Vac/60Hz — AC OFF; 5V; 0.5A

Tek Prevu M 40.0ms
I

Fig.40 90Vac/60Hz — AC OFF; 5V; 3A

Te‘kPreW M 40.0ms
I

q
Zoom Factor: 4kX

Zoom Factor: 4kX

Zoom Position: 7. 70ms Zoom Position: 37.3ms

O 7.646ms @ 9.500V ; 0O  37.2ms @ 9.000V

QO 774Ems @ -27.50v O wam @ -2750v

ol : AL00.0ps  A3Z00V [ A100.0ps  A3BSO0Y
S SN A ] dv/dt _370.0k/s dv/d ~365.0kV/s

Qmmmmwmmm 7 HMHMMVMMMHH

LW i in A W Lo W 4 e LT N i T W
g 200.\/ By 200V By Z10.0 2.50M5/: [N
. 2w J[Z 1o frfm@ €1’72\v 0.0V & B/OV__ & ][ o 1 poins 172y

Fig.41 90Vac/60Hz — AC OFF; 12V; 0.5A Fig.42 90Vac/60Hz — AC OFF; 12V; 3A

Tek Prevu M 40 0ms Tek Prevu M 40.0ms

q
Zoom Factor: 4kX

Zoom Position: =74.4ms Toom Factor: 4kk Zoom Position: 20.4ms’

O  -7449ms @ 8500V
O -T43ems @ -27.50V
A100.0ps AFB.00Y
dv/dt -360.0kY/s

O 20.34ms @ 3.500V
O 20.44ms @ -27.50V
A100.0ps 3600V
dv/dt ~360.0kY/s

L .
&
=
fa s
X!
E=
il
=
=

500V & @D 200 4 |[210.0ps 2 50MS/s [ZY
1004 & B0V & 1M points 172y

Fig.43 90Vac/60Hz — AC OFF; 20V, 0.5A

e T
[ W = ™

T e )
L W b (W]
S0V W @D oo0v 4 |[Z100ps 2.50M5/5 2 Y
100V & EX L 1M points 172y

Fig.44 90Vac/60Hz — AC OFF,; 20V, 2.25A

4
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45W PD Power Module Using UC3875A+VP300

3.2.8 Output Voltage Rising Time
Table 13 Output Voltage Rising Time

5V—-9V 172.80 189.80 Pass [Fig.45.46
V—-12V 195.70 204.70 Pass |[Fig.47.48
90Vac/60Hz
12V—15V 190.80 174.80 Pass [Fig.49,50
15V—20V 153.80 157.70 Pass [Fig.51,52
<275ms
5V—-9V 211.80 195.80 Pass [Fig.53,54
9V—-12V 197.80 239.80 Pass [Fig.55,56
264Vac/50Hz
12V—15V 173.80 182.80 Pass [Fig.57,58
15V—20V 168.80 187.70 Pass [Fig.59,60
CH1:Vbus, CH2:Vgs_SR, CH3: Vds_SR
Tek Stop [ I T = 1 | Tek stop ]

—238.5ms
—65.75ms

5.160 ¥

AlTZ, Xms AEl 840V

v/ 2
[TV I\IIII\ II\IHII\IIII\IHI\IHHI\IIl \

i 0
IR

Al

i

il
o) 1T I

9.000Y |7

e Thov
Fig.45 90Vac/60Hz; 5V — 9V, 0% Load

Tek Stop I I — | ]

—279.5ms
-33.75ms
A195.7ms

1212
A3.040 Y

9080 Y L4

1.00MS/s
1M points

2.00Y By

SO0V & |[100ms
10.0% L

[
1.88V

Fig.47 90Vac/60Hz; 9V — 12V; 0% Load

—193.5ms
=3.750ms
A189.8ms
d\//dt

S.240¥
9.080 Y

AZ840Y
20 24 Ws

200y By
10.0 Y B

1.00MS/s
1M points

@/
1.88Y

Fig.46 90Vac/60Hz; 5V — 9V; 100% Load

2.00V By ][umm:

@ -4255ms
® -2208ms
£204.7ms

dv/dt

1.00MS/5
1M paints

2.00% By
0.0V B

[
1.88Y

Fig.48 90Vac/60Hz; 9V — 12V; 100% Load

& 200y & ][uwms

9.240 ¥
12,12

A2.EE0Y

14.07 W/s

WWW.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

Tekstop § f i 1 1

@ -249.5ms 1210V
@ -58.75ms 15,10V
A190.8ms £3.000 V

dv/dt 1573 /s

I T [y R FrepeT T

o

PRI G FW""

@iz v = tpows v
Fig.49 90Vac/60Hz; 12V — 15V; 0% Load
]

Tek Stop [ ; I T 1

€ -154.5ms 1510
@ -750.0s 20,10V
Al538ms  AS.000V
dv/dt 32.52 /s

& 500V & @ o00v & |100ms 1.00MS/s @/
& 00V & 1M points 1.90 v

Fig.51 90Vac/60Hz; 15V — 20V; 0% Load

Tek Stop [ ; f f 1 1
(3] Lo/
@ -150.5ms 5,080V
O 61.25ms 9.080 Y
A211.8ms £4.000 V
dv/dt 18.89 /s

8 » @ e e @]
Fig.53 264Vac/50Hz; 5V —9V; 0% Load

Tek stop [ I I I 1 ]

8] ®

@ -2515ms 9.160 ¥
() -53.75ms 12.04 v
£197.8ms n2.330 Y

dv/dt 14.56 /s

@ 20V & 200V A |[100ms 1.00MS/s @/
0.0V & 1M points 188V

Fig.55 264Vac/50Hz; 9V — 12V; 0% Load

Tek stop ; i | ]

@ -1785ms 230V

@ -3.750ms 1510V
AL74.5ms AZ.800V

dv/dt 16.02 /s

@ 500V & @) ooy & |Looms 1.00MS/s o
®& 100V & 1M points 190V

Fig.50 90Vac/60Hz; 1 ZVﬁ 15V; 1 00% Load

Tekstop [ § i

—148.5ms 15.10 ¢
8.250ms 20.30 v
A157.7ms AS5.200Y

dv/dt 32.96 V/'s

& S.00v &% @ 200V & |[100ms 1.00MS/s @/
® wov  u 1M points 1.90 v

Fig.52 90Vac/60Hz; 15V — 20V; 100% Load

Tek Stop [ I I 1 ]

@ -275.5ms 5240V
@ -79.75ms 9160V
A195.8ms £3.920 ¥

dv/dt 20.03 /s
e s

E) 200 &% @D 2007 & ][100ms 1.00MS/s &
By

& 00y

1M points 188V

Fig.54 264Vac/50Hz; 5V — 9V; 100% Load

Tek stop [ ; | ]

@ -286.5ms 9.240¥

@ -46.75me 12,20V
A239.8ms L2960 b

dv/dt 12.35 /s

@ 200V & @) 200y & |Looms 1.00MS/s o
& 00V & 1M points 188V

Fig.56 264Vac/50Hz; 9V — 12V; 100% Load
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45W PD Power Module Using UC3875A+VP300

Tek Stop

€ -179.5ms 12.30 ¢
® -5.750ms 15.10 ¥
Al173.8ms A2.800Y

MV
\ |

S0V & @D o00v & |100ms T.O0MS/s o
004 & 1M points Laoy

Fig.57 264Vac/50Hz; 12V — 15V; 0% Load

TekStop \ I : I \

€ -1755ms 15.10%
& -6.750me 2030
£168.6ms £5.200Y
dv/dt 30.8LY/s

& s0ov s @ coov o ][umms 1.00MS/s o
3 5

& 0y 1M points Loy

Fig.59 264Vac/50Hz; 15V — 20V; 0% Load

3.2.9 Output Voltage Falling Time
Table 14 Output Voltage Falling Time

Tektop I I I 1 ]

@ -256.5ms 1230V

© -73.75ms 1510
AL82.8ms  A2BO0V

dv/dt 1532 Vs

ikl lai
S00Y R 2008 R 1.00MS/s 7
& w0y w 1M points 190V

Fig.58 264Vac/50Hz; 12V — 15V; 100% Load

Tek Stop. [

@ -2425ms 1510
@ -54.75ms 2010V
A187.7ms A5.000 Y
dv/de 26.63 Vs

@ 50V W @b o006 |100ms 1.00MS/s @
200V W 1M points 190V

Fig.60 264Vac/50Hz; 15V — 20V; 100% Load

90Vac/60Hz 20V—5V 268.80

Pass |Fig.61,62
<275ms

264Vac/50Hz| 20V—5V 217.70

Pass |Fig.63,64

CH1:Vbus, CH2:Vgs_SR, CH3: Vds_SR

@ -133.5ms 2050 %

@ 135.2ms 5.300 Y
AI68.3ms A15.20 W

dy/dt —56.56 /s

& S0V % @ 200V
® nov  u

- e bopow: Ty
Fig.61 90Vac/60Hz; 20V — 5V; 0A

€ -3535ms 2010 Y
® -109.8ms 5.300 Y
£243.8ms A14.80 YV
dit/dt —60.72 /s

& s0ov s @ coov ow ][mﬂms 1.00MS/s o
&

& 200V 1M points Laoy

Fig.62 90Vac/60Hz; 20V — 5V; 2.25A

Ui’
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45W PD Power Module Using UC3875A+VP300

© -367.5ms 2030
O -123.8ms 5300
A243 8ms A15.00V |

@ -309.5ms 2030
@ -91.75ms 5300 v
A2177ms  ALS.00V
dv/dt -68.89 /s

dv/dt -61.54 W/s | A

ity

@ sV w 2008 B ][mﬂms 1.00M3/s [ 4 5.00V @ 2o00v By 100ms 1.00M8/s & /
& nov 0w 1M points 1.90Y 200V & 1M points 1,90V

Fig.63 264Vac/50Hz; 20V — 5V, 0A Fig.64 264Vac/50Hz; 20V — 5V, 2.25A

3.2.10 Cable Detached
Table 15 Cable Detached

90Vac/60Hz 20V—5V 247.5 235.5 Ref. Fig.65,66
264Vac/50Hz 20V—5V 243.5 217.5 Ref. Fig.67,68
Specifucation Output Voltage Step Down to 5V

CH1:Vbus, CH2:Vgs_SR, CH3: Vbus_EN

Tek Stop I ;i o 1 | Tek Stop I — 1 |
(2] o] &
@ -301.0ms 2030V : : @ -213.0ms 20,307
® -53.50ms 5.300 Y : : ® 22.50ms 5300V
247 Sms A15.00 £235.5ms 41500V
dv/dt —60.61 /s . : vt -63.69 /s

& 50V &% @ ooy & |200ms S00KS/s -/ & 500V R @D So00v o |[200ms S00KS/s 7
& 10V 1M points 190V ® Loy & 1M points 1.90Y

Fig.65 90Vac/60Hz; 20V — 5V; 0A Fig.66 90Vac/60Hz; 20V — 5V; 2.25A

Tek Stop [ I — 1 ] Tek Stop [ I —T 1 |
&) ] EHEE)
€ -227.0ms 20,30 € -267.0ms 2070V
@ 16.50ms 5.300 ¥ O -49.50ms 5.300 ¥
£243.5ms Al5.00y 0217 .5ms A15.40 Y
dv/dr 61,60 4/s - dv/de 70,60 /s

& s0v & @) co0 & |[200ms S00KS s o @ 50v % ©F S000 & |(200ms S00KS/s o
& 100V & 1M points Loy & 10y w 1M points 190y

Fig.67 264Vac/50Hz; 20V — 5V; 0OA Fig.68 264Vac/50Hz; 20V — 5V; 2.25A

TC UNISONIC TECHNOLOGIES CO., LTD
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45W PD Power Module Using UC3875A+VP300

3.2.11 Voltage Stress on Q1 Vds
Table 16 Voltage Stress on Q1Vds

5V 3A Start-up 450V Pass | Fig.69
15V—20V |2.25A[ Output Voltage Step-up 558V Pass | Fig.70
264Vac/50Hz
20V 2.25A| Normal Operation 562V Pass | Fig.71
Q1 Vds Spec 650V
Tek Prevu I 1 i TekPrevu

{ e 0y ][ZUOms 500kS/s © / ] ( € 10V )[zot)ms S00kS/s © ]

@Max pE 1M points 2.0V ) @Max — 1M points B2.0Y J
Fig.69 264Vac/50Hz; 5V; 3A; Start-up Fig.70 264Vac/50Hz; 15V — 20V; 2.25A; Step-up

Tek Stop

=
-
—
=
-
-
mat
-
-

100 J10.0ps 2.5088/s G
70000000 s LM points 556 V

Mex 562V )

Fig.71 264Vac/50Hz; 20V; 2.25A; Normal

UNISONIC TECHNOLOGIES CO, LTD
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45W PD Power Module Using UC3875A+VP300

3.2.12 Voltage Stress on SR MOSFET
Table 17 Voltage Stress on SR MOSFET

5V 3A Start-up 61.6V Pass | Fig.72
15V—20V |2.25A[ Output Voltage Step-up 80.8V Pass | Fig.73
264Vac/50Hz
. Pass
20V 2.25A| Normal Operation 81.6V Fig.74
Pass
SR MOSFET
Vds Spec 100V
Tek Prevu I 3 | TekFrevu

[ &
T 0oV j[ZUUms ??40;52./:(: [ ] 0 O] j[ZOOms T @ ]
(@ Hax 616V ) © 308V : ]
Fig.72 264Vac/50Hz; 5V; 3A; Start-up Fig.73 264Vac/50Hz; 15V — 20V, 2.25A; Step-up

Tek Stop

.MWMMUMWM? UM}

200V J[10.0ps 2.5088/s 7
2 ¥0.000000 5 1M points 80.8Y

516V )
Fig.74 264Vac/50Hz; 20V; 2.25A; Normal

UNISONIC TECHNOLOGIES CO,, LTD
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45W PD Power Module Using UC3875A+VP300

3.2.13 IV Curve

IV-Curve Board end@ 5Vout

7.00

6.00

500 ==

4.00

Vo(V)

w9 0Vin
3.00

e 1264Vin
2.00

1.00

0.00

IV-Curve at cable end@ 5Vout

6.00

5.00 w -/

4.00

Vo(V)

3.00 i 90Vin
2 64Vin

2.00

1.00

0.00
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45W PD Power Module Using UC3875A+VP300

IV-Curve Board end@ 12Vout

14.00

12.00 F —

10.00

8.00

e 9 0ViN

Vo(V)

6.00

e ) 64ViN

4.00

2.00

0.00

IV-Curve at cable end@ 12Vout

14.00

12.00 F — e

10.00

8.00

Vo(V)

== 00Vin
6.00 | —264Vin

4.00

2.00

0.00
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45W PD Power Module Using UC3875A+VP300

IV-Curve Board end@ 20Vout
25.00
20.00
15.00
)
2 i ——90Vin
10.00 i — ) 64V/in
5.00
000 Lo v
0 0.5 1 15 2 25 3 3.5 4
IV-Curve at cable end@ 20Vout
25.00
20.00 - —
— 15.00
)
(=]
> e 90Vin
10.00 ) 64\in
5.00
YV S NN NS S
0 0.5 1 1.5 2 2.5 3 3.5 4
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45W PD Power Module Using UC3875A+VP300

3.2.14 Over Load Protection
When over load condition is removed and the power automatically recover.

Table 18 5Vout Over Load Protection

Input Voltage OLP(A) Over Rating Remark
90Vac/60Hz 4.32 144.00%
115Vac/60Hz 4.33 144.33%
180Vac/50Hz 4.33 144.33%
230Vac/50Hz 4.33 144.33%
264Vac/50Hz 4.34 144.67%

Table 19 9Vout Over Load Protection

Input Voltage OLP(A) Over Rating Remark
90Vac/60Hz 4.33 144.33%
115Vac/60Hz 4.33 144.33%
180Vac/50Hz 4.33 144.33%
230Vac/50Hz 4.34 144.67%
264Vac/50Hz 4.34 144.67%

Table 20 12Vout Over Load Protection

Input Voltage OLP(A) Over Rating Remark
90Vac/60Hz 4.33 144.33%
115Vac/60Hz 4.33 144.33%
180Vac/50Hz 4.34 144.67%
230Vac/50Hz 4.34 144.67%
264Vac/50Hz 4.34 144.67%

Table 21 15Vout Over Load Protection

Input Voltage OLP(A) Over Rating Remark
90Vac/60Hz 3.73 124.33%
115Vac/60Hz 4.32 144.00%
180Vac/50Hz 4.36 145.33%
230Vac/50Hz 4.36 145.33%
264Vac/50Hz 4.36 145.33%

Table 22 20Vout Over Load Protection

Input Voltage OLP(A) Over Rating Remark
90Vac/60Hz 2.72 120.89%
115Vac/60Hz 3.25 144.44%
180Vac/50Hz 3.26 144.89%
230Vac/50Hz 3.25 144.44%
264Vac/50Hz 3.26 144.89%

IE ., LTD
UNISONIC TECHNOLOG S CO,,
www.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

3.2.15 Over Voltage Protection(Add DC Voltage at Vout)
When Over Voltage Protection condition is removed and the power automatically recover.

Table 23 Over Voltage Protection

5V 5.30 Pass Fig.75
90Vac/60Hz | 12V 0A 14.20 Pass Fig.76
20V 23.50 Pass Fig.77
5V 3A 5.60 Pass Fig.78
90Vac/60Hz | 12V 3A 14.20 Pass Fig.79
20V | 2.25A 23.60 Auto Pass Fig.80
5V 6.50 Recovery Pass Fig.81
264Vac/50Hz| 12V OA 14.20 Pass Fig.82
20V 23.50 Pass Fig.83
5V 3A 6.00 Pass Fig.84
264Vac/50Hz| 12V 3A 14.30 Pass Fig.85
20V | 2.25A 23.60 Pass Fig.86
CH1: Vgs_SR, CH2:Vds_SR, CH3: Vbus, CH4: Vbus_EN
TekStop 1 TekStop —1.
3 o 8 O [F s
[ —— i ssaovi ; YT

L

2004 By

By

500kS/s

=

ED 100V J[Zﬂﬂms o/ E) soov  ®w @ oY & S00kS/s ©
e Ly & 100V & LM points 2,92 5.00Y & 2008 & 1M points 292V
Fig.75 90Vac/60Hz; 5V, 0A; OVP Fig.76 90Vac/60Hz; 12V; 0A; OVP
Tek Stop [ | ] TekStop [ I | ]
O towoH @ 2430v O 1000H: @ 5.600V
O LO000H () -4.800v O 1000H () -960.0my
A500.0mHz A29.10V i AS500.0mHz AB.560 YV
dv/dr 5620 Uk e i ] dvsdt  -13.12V/

500K/
1M points

o/
290V

Fig.77 90Vac/60Hz; 20V; OA; OVP

2.00v B
1.00v B

@ 00v &
@ v W

=

500kS/s

1M poi

ints

[+
292V

Fig.78 90Vac/60Hz; 5V; 3A; OVP
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45W PD Power Module Using UC3875A+VP300

Tel stop —F — | 1
O 1.000H: € 14.60%
O L000H @ -4300V
A500.0mHz Al9.40V
dv/dt 35,80 Y/H
[
b8
S0V & @b o000 & |200ms SO0kS /5 ©
500V % @B 200v & 1M points 2929

Tek Stop [ I 1 ]

O  1000H @ 6660V
O L000H () -960.0mV

£500.0mHz n7B20Y
dv/dt —15.24 ¥/ Hz

il

& 200V & @) 00V G ] 200ms S00kS/s o
& Loy & 200V W 1M points 292

Fig.81 264Vac/50Hz; 5V; OA; OVP

Tek Stop [ B I 1 ]

O 1Lo00H: € 24.20% p
O Lo00H O 4500y
A500.0mHz A29.00V
dvrdt 56,00 W/He

i\ MU

@ 50V & S00v & |[200ms 500K/ O
5.00Y

1M points 290V

Fig.83 264Vac/50Hz; 20V; 0A; OVP

Tek Stop [ [ 1 . 1 1

O  L000H: @ 1480V
O LO0OH @ -4300Y
ASO0.0MHz  AL9.60Y
dv/dt -39.20 V/He

!

Wi

& 50V W @) S0ov o |[200ms
®& smv v @ sV w

S00kS/s O
M points 290 v

Fig.85 264Vac/50Hz; 12V; 3A; OVP

Tekstop — — T . ]
O  1000H @ 2420V
O LO0OH @ -4800V
AS00.0mHz  A29.00V
dv/dt ~58.00 V/Hz
I
& 500V & @ 007 o |200ms S00KS/s @/
® 50V W 100V W 1M points 3.004

Fig.80 90Vac/60Hz; 20V; 2.25A; OVP

Tektop [ [ 1 ]

O  L000H @ 1480V
O LO0OH: @ -4800Y
AS00.0mHz  A16.60V

dv/dt -39.20 V/HE

lMiIH\IMM I

O AADIOC I 0 0

2008 200V f o |[200ms S00kS/s o/
® sy u € 500V W M points 290V

Fig.82 264Vac/50Hz; 12V; 0A; OVP

Tek Stop [ | — 1 |

O 1.000H € 60209

O L000H () -%60.0mY

AS500.0mHz £6.930 W l
dv/dt 13,96 Y/Hz

=t " \
o s

@ 200V % @ 00

& 10y 5 @ 2.00v

Fig.84 264Vac/50Hz; 5V; 3A; OVP

Tek Stop [ = . 1 1 ]

O 100K @ 2420V
O L000H @ -4.300V
£500.0mHz  A29.00 Y
dv/dt -58.00 V/Hz

@@ so0ov w @ ooV & ][znmns 500kS/s o

& 50V v @ 500y & 1M points 2,90y

Fig.86 264Vac/50Hz; 20V; 2.25A; OVP
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45W PD Power Module Using UC3875A+VP300

3.2.16 Short Circuit Protection
When short the output voltage ,and no parts are damaged.Once Short Circuit condition

is removed and the power should recover automatically .
Table 24 Short Circuit Protection

5 0 191 Pass | Fig.87
9 0 326 Pass | Fig.88
12 0 326 Pass | Fig.89
15 0 327 Pass | Fig.90

90Vac/60Hz 20 0 325 Pass | Fig.91
5 3 183 Pass | Fig.92
9 3 339 Pass | Fig.93
12 3 467 Pass | Fig.94
15 3 468 Pass | Fig.95
20 2.25 437 Pass | Fig.96

Auto Recovery

5 0 225 Pass | Fig.97
9 0 292 Pass | Fig.98
12 0 284 Pass | Fig.99
15 0 220 Pass | Fig.100

264Vac/50Hz 20 0 241 Pass | Fig.101
5 3 209 Pass | Fig.102
9 3 217 Pass | Fig.103
12 3 220 Pass | Fig.104
15 3 232 Pass | Fig.105
20 2.25 212 Pass | Fig.106

CH1:Vgs_SR, CH2:Vds_SR, CH3: Vbus, CH4: Vbus_EN
Tek Stop [ ; 1 ] Tek Stop [
AN

Al ‘\I|Il\”|‘hu‘l1\“wlﬂul _\M_nu\h‘l\_{ilh I |‘hwﬂ ﬂuﬁh\[m} |

e n @ owe a ™ Dm0y T T i Y
Fig.87 90Vac/60Hz; 5V, OA; Output Short Fig.88 90Vac/60Hz; 9V, OA; Output Short

NISONIC TECHNOLOGIE ., LTD
UTC U SO.C. CHNOLOGIES CO.,
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SW

Cc387

4 PD Power Module Using U

Stop

250kS/s
1M points

e
260y

Output Short

Fig.89 90Vac/60Hz; 12V, 0A;

Stop [

\\
V.

S0y s o
Fig.91 90Vac/60Hz; 20V, 0A; Output Short

Stop [ IS 1 1

250kS/5
1M points

400ms
200V &

00V &

) 2504575
200 & 2.00v

400ms \
& 1M points 260V

SA+VP300

Tek Stop. [

——

10,0V
5.00%

250kS/5
1M points

N
260V

5 400mms
% @ 200V &

Output Short

Fig.90 90Vac/60Hz; 15V; 0A;

Stop. [

N
™

L2 Y
260V

L]

L
™

LN AL

10.0V

& 250kS/s
100V &

(1] 300ms
o 1M points

Fig.92 90Vac/60Hz; 5V; 3A; Output Short

Stop [ [ | 1

2.00

250kS/s
1M points

[N
260V

400ms
5

Voo
200V & @ 2.0

Output Short

Fig.93 90Vac/60Hz; 9V; 3A;

Tek Stop [

Output Short Fig.94 90Vac/60Hz; 12V; 3A;

1 Tek Stop [

250kS/s
M points

10.0V

&y 250kS/s
500V &

1M points

[ Y
2.60V

10.0V
5.00V

&y
&

[N
260V

: ][wﬂm:
Fig.96 90Vac/60Hz; 20V; 2.25A; Output Short

L e

Fig.95 90Vac/60Hz; 15V; 3A; Output Short

2,00V @ 2n
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45W PD Power Module Using UC3875A+VP300

Vb b
(11 N ‘ AL
- T G ipoms Stou Sy T Droms S0y
Fig.97 264Vac/50Hz; 5V; OA; Output Short Fig.98 264Vac/50Hz; 9V; 0A; Output Short
Tek Stop [ E 1 | Tek Stop [ I= 1 _ 1

@ 50V & 400ms 250k5/s N 400ms
200V % @ 200V & 1M points 2.60V 2.00 L

Fig.99 264Vac/50Hz; 12V; OA; Output Short Fig.100 264Vac/50Hz; 15V; OA; Output Short

Tek Stop [ 15 1 1 Tek Stop [ 1

LU e
mhmimiate ,

At \-!\-\-‘\-'\-‘\
[
g . ‘ ‘ | ‘ T { ‘ ‘
oy T e Sk 85 8. Jreom oo SV
Fig.101 264Vac/50Hz; 20V; 0A; Output Short Fig.102 264Vac/50Hz; 5V; 3A; Output Short
Tek Stop. [ 1§ | | Tek Stop [ - IS | - 1

3
D
@1 Y 8w o ™ o S0y PV T T 2
Fig.103 264Vac/50Hz; 9V, 3A; Output Short Fig.104 264Vac/50Hz; 12V; 3A; Output Short
Tek Stop [ [ 1 | Tek Stop [ [ 1 |
D [14
@ wov & 400ms 250k8/s [ Y @ w0y & 400ms 250k8/s &
5.00V By 2,00 By J[ 1M points 260V 5.00 v By 2.00V By J[ 1M points 260V

Fig.105 264Vac/50Hz; 15V; 3A; Output Short Fig.106 264Vac/50Hz; 20V, 2.25A; Output Short
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45W PD Power Module Using UC3875A+VP300

3.217 Thermal Testing

Table 25 Thermal Testing Power On Continue 3 Hours Later at open frame
Input Voltage | AMB

90Vac/60Hz
264Vac/50Hz

25T

Input Voltage | AMB
90Vac/60Hz
264Vac/50Hz

25C

Input Voltage | AMB
90Vac/60Hz
264Vac/50Hz

25C

UNISONIC TECHNOLOGIES CO,, LTD
Www.unisonic.com.tw




45W PD Power Module Using UC3875A+VP300

4. Other Important Waveforms
4.1. Switching Frequency.

Table 26 Measure 25%, 50%, 75%, 100% Load, Q1&Q3 Switching Frequency @ 115Vac input.

115Vac/60Hz

25% Load 26.81KHz Fig.107
5V 50% Load 36.23KHz Fig.108
75% Load 46.30KHz Fig.109
100% Load 59.17KHz Fig.110
25% Load 35.71KHz Fig.111
oV 50% Load 51.81KHz Fig.112
75% Load 66.23KHz Fig.113
100% Load 77.88KHz Fig.114
25% Load 38.31KHz Fig.115
12V 50% Load 62.03KHz Fig.116
75% Load 77.88KHz Fig.117
100% Load 83.89KHz Fig.118
25% Load 44 25KHz Fig.119
15V 50% Load 69.83KHz Fig.120
75% Load 82.51KHz Fig.121
100% Load 86.81KHz Fig.122
25% Load 46.51KHz Fig.123
20V 50% Load 70.42KHz Fig.124
75% Load 80.65KHz Fig.125
100% Load 83.89KHz Fig.126

UNISONIC TECHNOLOGIES CO., LTD

WWWw.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

Table 27 Measure 25%, 50%, 75%, 100% Load, Q1&Q3 Switching Frequency @ 230Vac input.

230Vac/50Hz

25% Load 26.67KHz Fig.127
By 50% Load 35.34KHz Fig.128
75% Load 39.22KHz Fig.129
100% Load 49.26KHz Fig.130
25% Load 34.48KHz Fig.131
oV 50% Load 42.02KHz Fig.132
75% Load 56.43KHz Fig.133
100% Load 69.06KHz Fig.134
25% Load 34.60KHz Fig.135
12V 50% Load 53.48KHz Fig.136
75% Load 67.39KHz Fig.137
100% Load 77.40KHz Fig.138
25% Load 38.31KHz Fig.139
15V 50% Load 60.68KHz Fig.140
75% Load 76.92KHz Fig.141
100% Load 84.75KHz Fig.142
25% Load 38.76KHz Fig.143
20V 50% Load 72.89KHz Fig.144
75% Load 81.97KHz Fig.145
100% Load 83.33KHz Fig.146

UNISONIC TECHNOLOGIES CO., LTD

Wwww.unisonic.com.tw
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45W PD Power Module Using UC3875A+VP300

Tek Stop. I 1 |

(b
EEE 704.0V
OO 2681k -96.00 Y
AZ81H  AS00.0V
dv/dt

-29.84mY/Hy

__\M/\N'A"A'."'.' >
= _[W‘Wwwwvm

@ 00V & 10.0p5 25065/ ® /
009 & 500V & 1M points 220y

Fig.107 115Vac/60Hz; 5V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop I I ]

-
I

2009 & 10.0ps 2.5085/5 @ /
W00V W 500V & 1M points 28V

@ 4630k 7040V
OB =t -96.00 Y

4630 AS00.0V
dv/dt ~17.28mV/Hf

@

Fig.109 115Vac/60Hz; 5V; 75% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop. I 1 1

he]

OB ~h -96.00 Y
AIBTUH AS00.0V
dv/dt -22.40mV/H;
W“
B

@ 200V & 10.0p5 25065/ ® /
009 & 500V & 1M points 244y

0@ 35.71kH 704.0V

S

Fig.111 115Vac/60Hz; 9V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop - I I ]
) [B)
0@ 6623k 70400 g
OB =h -96.00 Y
£66.23kH:  A800.0V
dv/dt -12.08mY/Hy
Bt Y ' = ! e
1 1 ] |
[
@ 007 & 10.0ps 2.5065/5, 7
009 & 500V & 1M points 28V

Fig.113 115Vac/60Hz; 9V; 75% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Step. I I |
i) [6)
06 36.23kH 7040V
O 0 Hz -96.00 Y
£36.23kHz AB00.0Y
!'Fj l [ dv/de -22.08mV/H;
B s 4 L..e;-
i 4
@ 200V & 10.0ps 2.5065/s 7
100V By 5004 & 1M points 220V

Fig.108 115Vac/60Hz; 5V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop I I ]

i) [B)
B u

0@ 59.17kH: 704.0V

o Hz -96.00 V.
£59.17kHz £800.0V

dv/dt -13.52mV/H|

l il
anl P # W bt ]
B
@ 200V & 10.0ps 2.5085/5 s
W00V & 500V & 1M points 28V

Fig.110 115Vac/60Hz; 5V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop

i) [6)

06 51.81kHz 7040V

O  ~H -96.00 V"

£51.81kHz A800.0 W

dv/dt -15.44mV/Hy
d
[

& 00V B 10.0ps 2.50B5/s s
100 V. B 5.00 B 1M points 252V

Fig.112 115Vac/60Hz; 9V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

TekStop. [ i ]
i [

0@ 7716k 704.0V

’ OB 8333MH: ~96.00 Y

A77.88KH  AS00.0V

dv/dt ~10.27mV/H;
B
d
i ki

B

@ wov B 4.00ps 2.5065/s e
W00V & 500V & 1M points 258 v

Fig.114 115Vac/60Hz; 9V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.
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45W PD Power Module Using UC3875A+VP300

Tek Stop. I 1 1

Gl

O6 38.02kH: 7040V

R |

OB 5.000MHz -96.00V
ABILH  A8000YV
dv/de -20.88mY/H;

|

B

@ 00V & 10.0ps 2.5065/5 @ /
& 10V & 500V & 1M points 272V

Fig.115 115Vac/60Hz; 12V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop.

[ I
TS 5
76.92kHz 7040V
[m] K
OB 6.250MHz -96.00V

£77.88kHz £800.0V

dv/dt -10.27mV/Hy

[
i '

@ 200V & 4.00ps 2.5085/5 @ /
& 10V & 500V & 1M points 280y

Fig.117 115Vac/60Hz; 12V; 75% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Step. I 1 1

6 44.05kH: 7040

O 10.00MH -96.00V
A4Sk AB00.0Y
dv/dt -18.08mV/Hj

=

[

@ 00V & 10.0p5 25065/ @ /
009 & 5.00v & 1M points 206V

Fig.119 115Vac/60Hz; 15V; 25% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop - - ]
&) [}
0@ s2.24H 7040V
OB 25.00MH -96.00 Y
A8251HT  AS0D.0V
dv/d -9.696mV/H;
B
.
¥ f
B
@ 00V & 4,00 25065/ 7
009 & 500V & 1M points 208V

Fig.121 115Vac/60Hz; 15V; 75% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

TekStop. [ L |
[
0@ 6Lkt 7040V
F OB 6.250MH: -96.00 ¥
£62.03kH  AS00.0V
dv/d -12.90mV/Hi

[

@ 2007V & 4.00ps 25065/ @ /
W00V W 500V & 1M points 272V

Fig.116 115Vac/60Hz; 12V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

TekStop [ - ]
] o
0@ s278kH: 704.0V
OO 6.250MH: -96.00 Y
£A83.89KHT  AB00.0V

dv/dt -9.536mY/H|

|

@)

@ 2007 & 4.00ps 2.5085/5 ©
W00V & 500V & 1M points 288V

Fig.118 115Vac/60Hz; 12V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Step. \L |
] o
06 69.64kHz 704.0
OB 25.00Miz -96.00 Y
£69.83H  AS00.0V
dv/de -11.46mV/H;
= w W W :\
o
| W
@ 2007 & 4.0 25065/ 7
009 & 5009 & 1M points 298V

Fig.120 115Vac/60Hz; 15V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

TekStop. [ - | - ]
) [}
0@ 865l 7040V
OB 25.00MHz -96.00
£86.81kH  AS00.0V
dv/dt -9.216mV/Hy
R | | L
B 1 1
<
f f
B
@ 00V & 4.00ps 25065/ 7
W00V W 500V & 1M points 310V

Fig.122 115Vac/60Hz; 15V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

UNISONIC TECHNOLOGIES CO,, LTD

WWWw.unisonic.com.tw

44



45W PD Power Module Using UC3875A+VP300

Tek Step. I I |
o [5)
. . 0@ 46.08kHz 7040V
OO 5.000MHz -96.00 Y
A4651kH  A800.0V
dv/de -17.20mV/Hy
o - B o
| [
B
@ 200V & 10.0ps 2.5085/5 J
009 & 500V & 1M points EETRY

Fig.123 115Vac/60Hz; 20V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop - ]
o [}
0@ s0.13kH 7040V
OO 12.50MH: -96.00 Y
AB0.65KH:  A800.0V
dv/de -9.920mY/Hy
o
[
B
@ 007 & 4,005 2.5065/5, 7
009 & 500V & 1M points EETRY

Fig.125 115Vac/60Hz; 20V; 75% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop. I 1 |

[b)
@ 5.000MHz 704.0V
O® 2681k -96.00 Y
AZ667kHz  A800.0Y
dv/de

~30.00mY/Hy

B N\NWV\MM

@ 2007V & 10.0ps 2.5065/5 ® /
009 W 5.00V & 1M points 386V

Fig.127 230Vac/50Hz; 5V; 25% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop I I ]

0@ 3922k 7040V
OB =t -96.00 Y
A22AH  AS00.0V

Lo IR e dv/dt -20.40mV/H;)
B : Lv—!- quqs

1A 1AM

200V & 10.0ps 2.5065/5 @ /
W00V W 500V & 1M points 390V

=
=
i =
=
=

Fig.129 230Vac/50Hz; 5V; 75% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop. [
0@ 70.03kH 704.0V
OO 12.50MH: -96.00 V"
A70.42kHz  A800.0V
dv/dt -11.36mV/H
| 4
¥ ¥
: ;
B
@ 200V & 4.00ps 2.5085/5 7
100V & 5009 % M points 326V

Fig.124 115Vac/60Hz; 20V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop - e s ]
) [}
0@ s3.33k 7040V
OB 12.50MHz -96.00 Y
£8IBOKH  AS00.0V
dv/de -9.536mV/H;
o .
o
l 1
B
@ 2007 & 4.0 25065/ 7
009 & 500V & 1M points 350V

Fig.126 115Vac/60Hz; 20V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop. I 1 1
(o]

0@ 35.34%H 704.0V
o] ]

sl o I A

£35.34kHz £800.0Y
v LA AR LEAM

dv/dt -22.64mV/Hy

3—NWWW M M

@ 200V & 10.0ps 25065/ ® /
009 & 5009 & 1M points 376 v

Fig.128 230Vac/50Hz; 5V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop I I ]
b5 [
0@ 4o.26k0 70407
1) o Hz -96.00 V
n49.26kH  £800.0V
31_ R L - 1 == i aEn0y
B ; ; ; E l: 4
Tt Vi Iz Vi v
B
@ 200V & 10045 2.5085/5 7
WV w S0y w 1M points 39V

Fig.130 230Vac/50Hz; 5V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.
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45W PD Power Module Using UC3875A+VP300

Tek Stop.

i)
06& 3436kt 7040V
"—l O® 10.00MH ~96.00V
A4Sk AS00.0Y
dv/dt -23.00mv /g
WA anasne— MAAnna 1A
LA uvvvv' quv" U
?N\[\N\/\NW"JW\/\MNW l _NWW\M
@ 207 & 0,01 2.5065/5 7
@ w0V & S00v & J[ 1M points 406V

Fig.131 230Vac/50Hz; 9V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop [ ]
5
0@ 5618kl 7040V
OB 12.50MH: -96.00 Y
£S6.43kH  AS00.0V
dv/dt -14.18mV/Hy
By}

A

A

W

B

200V
100V

4.00ps
v @ 500V &

2.5065/5
1M points

s
420V

Fig.133 230Vac/50Hz; 9V; 75% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop.

i3
06 34.36kHz 704.0'Y
T 08 Lumei
TR 1o L FR
WVV Ul“w Uuuvv Uuuuv

@ 200V
100V

& 10.0ps
% @ 500V &

2.5085/5 J
1M points 436V

Fig.135 230Vac/50Hz; 12V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Step.

I
i)

0@ 67.02kH
OO 12.50MHz

£67.39kH:z
dv/de

7040V
-96.00'
£800.0V
-11.87mY/H|

I

I

T

@ 200V
100V

5 4.00ps
% @ 500V &

2.5068/s
1M points

Fig.137 230Vac/50Hz; 12V; 75% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

TekStop.

Lg . 0

0@ 4184kH: 704.0 ¥
OB 10.00MHz -96.00 Y
e iy
i e L aasen ™
TS NN TV YN Rl 1Y
LA I 111 N LA RN 1T
N - N R Hitpoi:

Fig.132 230Vac/50Hz; 9V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop I I |
&) [5)
0@ 6868k 7040V
. OO 12.50MHz -96.00V [
£69.06kH  AS00.0V
dv/de -11.58mV/H;
B = | e i 2 <
\ VL W
B /J

@ 2007 &
009 &

4.0
500V &

25065/ 7
1M points 420y

Fig.134 230Vac/50Hz; 9V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

TekStop. [ |
® o
06 52.91kH: 7040V
O 5.000MHz -96.00 V"
£53.48kHz A800.0 W
dy/dt -14.96mV/Hy
d

i 101

i

i

i

i

@ 200V
100V

& 10.0ps
5% @ 50V &

25065/
1M points

s
436V

Fig.136 230Vac/50Hz; 12V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop [

iE)

0@ 7692k

OB 1250MH:

A77.40kHz
dv/dt

7040V
-96.00% "]
28000V

-10.34my/Hy

N

@ 200V & 4.00ps
W00V & 500V &

2.5085/5
1M points

S
448v

Fig.138 230Vac/50Hz; 12V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.
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45W PD Power Module Using UC3875A+VP300

Tek Stop.

i) o :
1 e 58 Si%b;i T
QI oo o

L

B

L

ik

L

200V
100V

& 10.0ps
v @ 500V &

2.5065/5
1M points

s
456V

Fig.139 230Vac/50Hz; 15V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop | ]
2 o
0@ 7645k 7040V
OB 12.50MH -96.00 Y
A76.92kH  AS00.0V
dv/dt -10.40mV/H;
d

gang. hi- i

E K m

= _/\./\/
2.5085/5 7

200
100V 1M points 464V

& 4.00ps
v @ 500V &

Fig.141 230Vac/50Hz; 15V; 75% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop. I 1 1

™ o
. 0@ 38.46kHz 7040V
OO 5.000MHz -96.00 Y
A38T6kH 8000V
dv/de -20.64mV/Hi
el
.l W 3 ety . Loty

'

JLERRRRSYSYa R A TPO9Y: 3

i

P e

i o

® - " o

@ 200V
100V

2.5085/5 J
1M points 496 v

& 10.0ps
% @ 500V &

Fig.143 230Vac/50Hz; 20V; 25% Load, Ch1: SR MOS

Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop [ | ]

5 &

0@ siLizki
OO 8333

£81.97kHz
dv/d

7040
-96.00
A800.0V
-9.760mY/H;)

il

® e

200V &
W00V W

2.5065/5 7

4.00ps
500V & 1M points 504V

Fig.145 230Vac/50Hz; 20V; 75% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Step. - [ |
&) [}

@ 60.39%H: 7040V
OB 1250MH: -96.00V

A606SKHZ  A800.0Y

dv/de -13.18mY/Hy
9 «
= = =
v

/N

AN

M

B

ERAS

@ 200V &
W00V &

4.00ps
500V &

2.5065/5 7
1M points 456 v

Fig.140 230Vac/50Hz; 15V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

06 s4lsk 7040V
OB 12.50MH 9600

TekStop. [ - ]
) [}
£84.75kHT  AS00.0V
-9.440mV./Hy

"1\/_.. 1
I I
N | .

@ 00V &
W00V W

@

25065/ 7

4.00ps
500V & 1M points 472v

Fig.142 230Vac/50Hz; 15V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

Tek Stop. [ i 1

i o
06 72.25kH: 7040V
OO 833MH: ~96.00
£72.89kHz A800.0 W
dv/dt -10.98mV/Hy
A al

TTHE
0y v v

B Vi) )

@ 200V
100V

25065/ 7

& 4.00ps
& 500V & 1M points 496V

Fig.144 230Vac/50Hz; 20V; 50% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: Q1 Vds. Ch4: SR IC VG.

—% o ‘

0@ s25lkH 7040V
OB 833MH -96.00 Y
£83IUH AS00.0V
dv/d -9.600mV/H;
W N
) )

TekStep.

B L
SN SRR Rilmn )
ey
B
@ 2007 & 4.0 25065/ e /
009 & 500V & J[ 1M points S12v

Fig.146 230Vac/50Hz; 20V; 100% Load, Ch1: SR MOS
Drain. Ch2: SR MOS Gate. Ch3: U1 Vds. Ch4: SR IC VG.
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45W PD Power Module Using UC3875A+VP300

5. EMI test@ 5V out

5.1 Conduction
5.1.1 input 110VAC/60HZ Line

Conducted Emission Measurement

File :20161011 Data :#435 Date: 2018/07/30 Time: [~5-01:27:04
97.0 dBuV
limit1: —_
a7 limit2: —
77
67
57 \ |
T T
- -\'_“*\‘.
a7 e |
J 2 4 2
. r‘%

27

17

7

" VS Ty R T T e e P
2 0

-3.0
0.150 05 5 30.0 MHz
Site Site #1 Phase: L1 Temperature: 25 (
Limit: EN55022 Class B Conduction(QP) Power.  AC 110V/60Hz Humidity: 54 %
EUT:
M/N:
Mode:
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Over
(MHz) dBuvV dB dBuVvV dBuv dB Detector Comment
1 * 0.1858  48.77 1.79 50.56 64.22 -13.66 peak
2 05880 36.05 4.90 40.95 56.00 -15.05 peak
3 225000 25.33 16.70 42.03 60.00 -17.97 peak
4 1.0772  29.11 11.64 40.75 56.00 -15.25 peak
5 0.1858  45.71 1.79 47.50 6422 -16.72 QP
6 0.1858  37.91 1.79 39.70 5422 -1452 AVG
rd 0.5880  33.10 4.90 38.00 56.00 -18.00 QP
8 0.5880 25.20 4.90 30.10 46.00 -15.90 AVG
9 225000 21.50 16.70 38.20 60.00 -21.80 QP
10 22.5000 13.60 16.70 30.30 50.00 -19.70 AVG
11 1.0772 2476 11.64 36.40 56.00 -19.60 QP
12 1.0772 16.86 11.64 28.50 46.00 -17.50 AVG

UTC UNISONIC TECHNOLOGIES CO.,LTD
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45W PD Power Module Using UC3875A+VP300

5.1.2 input 110VAC/60HZ Neutral

Conducted Emission Measurement

File :20161011 Data :#438 Date: 2018/07/30 Time: [ 01:30:02
97.0  dBuV
Timit1: —
- Timit2:
77
&7
57 \ |
1R' ~—l | ‘
7 ’V% %HL\ : 2 - 3
- L o wavnﬁawﬁ%wAwh\Hrva AP, PO TV, Fanrwwhwmu
27 ) ]
17
7
-3.0
0.150 05 5 30.0 MHz
Site Site #1 Phase: N Temperature: 25
Limit: EN55022 Class B Conduction(QP) Power:  AC 110V/60Hz Humidity: 54 %
EUT:
M/N:
Mode:
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
(MHz) dBuv dB dBuv dBuv dB Detector Comment
1 0.1842 4883 1.79 50.62 64.29 -13.67 peak
2 * 1.0283 31.58 1472 43.30 56.00 -12.70 peak
3 224457 27.32 16.70 44.02 60.00 -15.98 peak
4 0.1842 4571 1.79 47.50 64.29 -16.79 QP
5 0.1842 3791 1.79 39.70 5429 -1459 AVG
6 1.0283  26.08 11.72 37.80 56.00 -18.20 QP
7 1.0283 17.98 11.72 29.70 46.00 -16.30 AVG
8 224457 21.50 16.70 38.20 60.00 -21.80 QP
9 224457 13.70 16.70 30.40 50.00 -19.60 AVG
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45W PD Power Module Using UC3875A+VP300

5.1.3 input 220VAC/50HZ Line

Conducted Emission Measurement

File :20161011 Data :#441 Date: 2018/07/30 Time: 4= 01:32:43
97.0  dBu¥Y
limit1: —_
limit2:

87

77

67

47

Lt )
7
i

27

17

7

a | MWWW

-3.0
0.150 0.5 5 30.0 MHz
Site Site #1 Phase: L1 Temperature: 25
Limit: EN55022 Class B Conduction(QP) Power:  AC 230V/50Hz Humidity: 54 %
EUT:
M/N:
Mode:
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Qver
(MHz) dBuv dB dBuV dBuv dB Detector Comment
1" 0.1827 48.62 1.79 50.41 64.36 -13.95 peak
2 1.3120 29.70 11.27 40.97 56.00 -15.03 peak
3 24,1304 2567 16.55 4222 60.00 -17.78 peak
4 0.1827 46.01 1.79 47.80 64.36 -16.56 QP
5 0.1827 38.01 1.79 39.80 5436 -1456 AVG
6 1.3120 26.43 11.27 37.70 56.00 -18.30 QP
7 1.3120 18.83 11.27 30.10 46.00 -15.90 AVG
8 241304 21.25 16.55 37.80 60.00 -22.20 QP
9 24.1304 13.35 16.55 29.90 50.00 -20.10 AVG
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45W PD Power Module Using UC3875A+VP300

5.1.4 input 220VAC/50HZ Neutral

Conducted Emission Measurement

File :20161011 Data :#444 Date: 2018/07/30 Time: [F7 01:34:41
97.0 dBuV
limit1: _
a7 limit2: e
77
67
57 \ |
“-wm..g_‘ﬁ
47 V“‘*‘g B I
Z 3 4
‘ ] mvwwém ]
¥ A E i N ]
1
X

27

17

7

AR AR |

e
0 T

-3.0
0.150 05 5 300 MHz
Site Site #1 Phase: N Temperature: 25 C
Limit; EN55022 Class B Conduction(QP) Power.  AC 230V/50Hz Humidity: 54 %
EUT:
M/N:
Mode:
Note:
Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
(MHz) dBuv dB dBuV dBuV dB Detector ~ Comment
| * 0.1918  50.85 1.79 52.64 63.96 -11.32 peak
2 1.2141 30.81 11.44 4225 56.00 -13.75 peak
3 95652  30.56 11.99 42.55 60.00 -17.45 peak
4 19.7826  26.33 16.52 4285 60.00 -17.15 peak
5 0.1918  45.71 1.79 47.50 63.96 -16.46 QP
6 0.1918  38.01 1.79 39.80 5396 -14.16 AVG
7 1.2141 27.16 11.44 38.60 56.00 -17.40 QP
8 1.2141 19.36 11.44 30.80 46.00 -15.20 AVG
9 95652  25.51 11.99 37.50 60.00 -22.50 QP
10 9.5652 18.11 11.99 30.10 50.00 -19.90 AVG
11 19.7826  21.28 16.52 37.80 60.00 -22.20 QP
12 19.7826 13.38 16.52 29.90 50.00 -20.10 AVG
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