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Input voltage：AC 90 ～ 264V

Reference circuit 

LLC电流共振电源IC MCZ5205SE
评估用电源

Output
Voltage

[V]

Output Current  [A]

min typ max

1 +12 0.5 2.0 4.0

2 +24 0.0 3.0 4.0

Total Power  [W] 6.0 96.0 144.0

J560-1-zh(2023.09)



2

关于使用本资料的说明

本资料所包含的技术信息记述有我公司产品的规格、外形尺寸图、典型动作、元器件选择以及参考电路使用上的

注意事项等内容。

本资料中例举的参考电源是为了让大家充分了解我们产品的性能，不保证输出特性、温度特性或其他各种特性，

也不保证官方机构规定的特性或安全性。

我们在本资料中记载的产品是用于一般电子设备和一般工业用途的半导体元件。

请根据整机产品的重要程度确保元件在使用上的安全性和可靠性。

如果您有任何疑问，请咨询我公司的销售部门。

需要极高可靠性和安全性的用途（如核电控制、航空航天、交通设备、与维持生命有关的医疗设备、燃烧控制设

备和各种安全装置等），有必要使用特殊的高可靠性的元件，并考虑到故障保险等进行安全设计来确保安全。

如果您有任何疑问，请咨询我公司的销售部门。

本公司对因本资料所记载的信息或其使用而造成的任何损害或侵犯专利或其他权利的行为不承担任何责任。

本资料并非对本公司或任何第三方的任何知识产权或其他权利的保证或实施进行许可。

如采用本资料所记载的我公司产品的整机属于「外汇和出口贸易管制法」所规定的战略物资类别，则出口时需要

获得上述法律规定的出口许可。

本资料中记载的我公司产品的规格和尺寸等如因改善特性有所变更，恕不另行通知。

订购时，请根据必要与我公司的销售部门联系，获取个别产品的最新规格书。

未经我公司许可，严禁转载或复制本资料的全部或部分内容。
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No. Type Qt'y Model Name Vendor Remarks

F101 Fuse 1 5A -

F201 Fuse 1 2A ULHQ2A SOC -

L101 Line Filter 1 TF2721VA133Y2R5-01 -

L111 PFC Choke Coil 1 190uH PQ26/25 -

TH101 Power Thermistor 1 4Ω 4D2-18 SEMITEC -

T201 LLC Transformer 1 870uH -

IC101 Control IC 1 MCZ5205SE SHINDENGEN -

IC401 Shunt Regulator 1 HA17431GPA RENESAS -

PC201 Opto Coupler 1 PC123 SHARP -

PC202 Opto Coupler 1 PC123 SHARP -

Q111 Power MOSFET 1 500V 20A P20F50HP2 SHINDENGEN -

Q201 Power MOSFET 1 525V 6A P6B52HP2 SHINDENGEN -

Q202 Power MOSFET 1 525V 6A P6B52HP2 SHINDENGEN -

D101 Bridge Diode 1 600V 15A D15JAB60V SHINDENGEN -

D111 FRD 1 600V 5A SF5K60 SHINDENGEN -

D112 SBD 1 30V 3A M1FM3 SHINDENGEN -

D203 FRD 1 600V 0.8A D1NK60 SHINDENGEN -

D401 SBD 1 90V 10A SG10SC9M SHINDENGEN -

D402 SBD 1 90V 10A SG10SC9M SHINDENGEN -

D403 SBD 1 40V 20A SG20SC4M SHINDENGEN -

C101 X-Capacitor 1 AC250V 0.22uF ECQU2A224ML Panasonic -

C104 X-Capacitor 1 AC250V 0.22uF ECQU2A224ML Panasonic -

C102 Y-Capacitor 1 AC250V 470pF CD95-B2GA471KYNSA TDK -

C103 Y-Capacitor 1 AC250V 470pF CD95-B2GA471KYNSA TDK -

C211 Y-Capacitor 1 AC250V 1000pF CD85-E2GA102MYNSA TDK -

C107 Film Capacitor 1 450V 1uF 450MPK105K Rubycon -

C108 Film Capacitor 1 450V 1uF 450MPK105K Rubycon -

C111 Disk Ceramic Capacitor 1 1kV 330pF DE1005SL331J1K Murata -

C202 Disk Ceramic Capacitor 1 1kV 100pF CC45SL3AD101JYNNA TDK -

C203 Film Capacitor 1 1kV 0.01uF FL1000HP103 SHINYEI -

C121 Electrolytic Capacitor 1 450V 150uF Rubycon -

C401 Electrolytic Capacitor 1 35V 470uF Rubycon -

C402 Electrolytic Capacitor 1 35V 470uF Rubycon -

C403 Electrolytic Capacitor 1 35V 470uF Rubycon -

C404 Electrolytic Capacitor 1 25V 470uF Rubycon -

C405 Electrolytic Capacitor 1 25V 470uF Rubycon -

C115 MLCC 1 16V 0.22uF -

C131 MLCC 1 16V 1uF -

C116 MLCC 1 50V 1000pF -

C212 MLCC 1 16V 0.01uF -

C213 MLCC 1 16V 0.01uF -

C214 MLCC 1 16V 4.7uF -

C215 MLCC 1 50V 1500pF -

C216 MLCC 1 16V 0.1uF -

C217 MLCC 1 16V 10uF -

C218 MLCC 1 50V 1000pF -

C221 MLCC 1 16V 0.1uF -

C318 MLCC 1 50V 4.7uF -

C411 MLCC 1 16V 0.047uF -

C412 MLCC 1 25V 0.1uF -

Spec

Bill Of Material
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Bill Of Material

No. Type Qt'y Model Name Vendor Remarks

R111-1 Metal Plate Resistor 1 2W 0.15Ω -

R111-2 Metal Plate Resistor 1 2W 0.082Ω -

R112 Chip Resistor 1 1/10W 10kΩ -

R113 Chip Resistor 1 1/8W 47Ω -

R114 Chip Resistor 1 1/8W 4.7Ω -

R118 Chip Resistor 1 1/10W 10Ω -

R119 Chip Resistor 1 1/10W 22kΩ -

R131 Chip Resistor 1 1/10W 27kΩ -

R196 Chip Resistor 1 1/10W 15kΩ 1%

R202 Chip Resistor 1 1/8W 22Ω -

R204 Chip Resistor 1 1/8W 22Ω -

R203 Chip Resistor 1 1/10W 47kΩ -

R206 Chip Resistor 1 1/10W 47kΩ -

R211 Metal Film Resistor 1 1W 0.47Ω -

R212 Metal Film Resistor 1 1W 0.47Ω -

R213 Flame Retardant Chip Resistor 1 1/10W 10Ω 1%

R214 Flame Retardant Chip Resistor 1 1/10W 15Ω 1%

R221 Chip Resistor 1 1/10W 2.7kΩ 1%

R222 Chip Resistor 1 1/10W 6.8kΩ 1%

R231 Chip Resistor 1 1/8W 620kΩ 1%

R232 Chip Resistor 1 1/8W 620kΩ 1%

R233 Chip Resistor 1 1/8W 620kΩ 1%

R234 Chip Resistor 1 1/8W 390kΩ 1%

R237 Chip Resistor 1 1/10W 12kΩ 1%

R401 Chip Resistor 1 1/10W 22kΩ -

R402 Chip Resistor 1 1/10W 22kΩ -

R403 Chip Resistor 1 1/10W 4.7kΩ -

R405 Chip Resistor 1 1/10W 8.2kΩ 1%

R406 Chip Resistor 1 1/10W 1.5kΩ 1%

R407 Chip Resistor 1 1/10W 5.6kΩ 1%

R411 Chip Resistor 1 1/10W 10kΩ 1%

R415 Chip Resistor 1 1/10W 2.4kΩ 1%

R416 Chip Resistor 1 1/10W 4.7kΩ -

R417 Chip Resistor 1 1/10W 47kΩ -

R418 Chip Resistor 1 1/10W 1kΩ -

R419 Chip Resistor 1 1/10W 1kΩ -

R426 Chip Resistor 1 1/10W 2.2kΩ -

R431 Chip Resistor 1 1/10W 2.7kΩ -

R432 Chip Resistor 1 1/10W 1kΩ -

※ Please select the L101 that meets your company's standards.

Spec
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Bobbin

PQ2625 Pin Number : 12 Manufacturer : -

Core

PQ2625 Material : PC44 Manufacturer : -

Np

Ns1,Ns2

Ns3,Ns4

Winding
Order

Current
Name

Pin Number Turn
[T]

diameter
[mm dia]

Material
Output

Notes
Start End Voltage Current

1 Np 2 5 53 0.06×80p USTC/2UEW - -

2 Nc 11 8 5 0.23 1UEW - -

Np

Nc

LLC Transformer

＜ Pin assignment ＞ ＜ Structure drawing ＞

＜ Winding Specifications ＞

Vin=

Po=

DC380V±10%

96W(typ)  144W(max)

Inductandce (Np) 2-4pin 870μH 10kHz

Leakage Inductance (Np) 2-4pin 310μH 10kHz

PFC Choke Coil

＜ Structure drawing ＞

＜ Winding Specifications ＞

Vin=

Po=

AC90～264V

100W(typ)

11

10

12

9

8

7

Nc

1

2

3

4

5

Np

6

fmin= 40kHz

Inductandce (Np) 2-5pin 190μH 1kHz

11

10

Ns2

12

9

8

7

6

Ns1

Ns4

Ns3

1

2

3

4

5

Np

Winding
Order

Current
Name

Pin Number Turn
[T]

diameter
[mm dia]

Material
Output

Notes
Start End Voltage Current

1 Np 2 4 60 0.06×80p USTC/2UEW - -

2 Ns1 6 7 3 0.06×180p USTC/2UEW
12.0V 2.00 A Bifilar Winding

3 Ns2 10 11 3 0.06×180p USTC/2UEW

4 Ns3 9 6 3 0.06×180p USTC/2UEW
24.0V 3.00 A Bifilar Winding

5 Ns4 11 8 3 0.06×180p USTC/2UEW

fmin= 68kHz

＜ Pin assignment ＞

Bobbin

SRX43EM Pin Number : 12 Manufacturer : TDK

Core

SRX43EM Material : - Manufacturer : TDK
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Efficiency

Active standby mode OFF Efficiency

24V output load regulation 

9.12 5.97 65.43 0.839 11.94 0.50 24.66 0.00

110.80 97.71 88.18 0.982 12.01 2.00 24.57 3.00

169.90 146.43 86.19 0.988 11.93 4.00 24.68 4.00

9.10 5.97 65.57 0.821 11.93 0.50 24.66 0.00

109.90 97.70 88.90 0.979 12.01 2.00 24.56 3.00

168.00 146.43 87.16 0.987 11.93 4.00 24.68 4.00

9.40 5.97 63.48 0.415 11.94 0.50 24.66 0.00

107.80 97.70 90.63 0.930 12.01 2.00 24.56 3.00

162.00 146.44 90.39 0.946 11.93 4.00 24.68 4.00

9.30 5.97 64.17 0.364 11.94 0.50 24.66 0.00

107.90 97.70 90.55 0.912 12.01 2.00 24.56 3.00

162.10 146.44 90.34 0.936 11.93 4.00 24.68 4.00

24V Io

[A]

90

Power

Factor

Pin

[W]

Po

[W]

η

[%]

12V Vo

[V]

12V Io

[A]

24V Vo

[V]

Vin

[V]

100

230

264

Min/Typ/Max load condition
Vc1=16V

Active standby mode ON Efficiency

Active standby mode ON/OFF
Vc1=16V

Cross regulation

12V output load regulation
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Operation waveform

Photo.1 Normal condition PFC waveform

IC voltage

Output current

Vc1=16V

12V/2A

24V/3A

CH1

CH2

CH3

CH4

: PFC MOSFET VDS

: PFC MOSFET VGP

: PFC MOSFET ID

: Z/C terminal voltage

200V/div

10V/div

2A/div

10V/div

AC90V AC264V

10ms/div 10ms/div

CH1 GND

CH2 GND

CH4 GND

CH3 GND

CH1 GND

CH2 GND

CH4 GND

CH3 GND

4us/div 4us/div

Photo.2 Normal condition LLC waveform

IC voltage

Output current

Vc1=16V

12V/2A

24V/3A

CH1

CH2

CH3

CH4

: LLC Low MOSFET VDL

: LLC Low MOSFET VGL

: FBL terminal voltage

: LLC Low MOSFET IDL

200V/div

10V/div

2V/div

1A/div

AC90V AC264V

4us/div 4us/div

CH1 GND

CH2 GND

CH4 GND

CH3 GND

Zoom Zoom
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Operation waveform

Photo.3 Minimum condition PFC waveform

IC voltage

Output current

Vc1=16V

12V/0.5A

24V/0A

CH1

CH2

CH3

CH4

: PFC MOSFET VDS

: PFC MOSFET VGP

: PFC MOSFET ID

: Z/C terminal voltage

200V/div

10V/div

1A or 2A/div

10V/div 

AC90V AC264V

10ms/div 2ms/div

CH1 GND

CH2 GND

CH4 GND

CH3 GND

CH1 GND

CH2 GND

CH4 GND

CH3 GND

4us/div 4us/div

Photo.4 Minimum condition LLC waveform

IC voltage

Output current

Vc1=16V

12V/0.5A

24V/0A

CH1

CH2

CH3

CH4

: LLC Low MOSFET VDL

: LLC Low MOSFET VGL

: FBL terminal voltage

: LLC Low MOSFET IDL

200V/div

10V/div

2V/div

1A/div

AC90V AC264V

4us/div 4us/div

CH1 GND

CH2 GND

CH4 GND

CH3 GND

Zoom Zoom
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Temparature T[℃] 39.4 48.6 52.1 45.8 51.7 51.5 62.4 57.6 66.7 55.5 29.2

Temparature rise ΔT[deg.] 10.2 19.4 22.9 16.6 22.5 22.3 33.2 28.4 37.5 26.3

Bridge Di

PFC LLC

MCZ5205SE ambient
Choke coil MOSFET Diode

High side

MOSFET

Low side

MOSFET
transformer

12V Output

Diode

24V Output

Diode

Temparature T  [℃] 59.2 51.0 46.7 49.4 52.7 52.3 62.9 58.5 67.9 52.3 29.7

Temparature rise ΔT  [deg.] 29.5 21.3 17.0 19.7 23.0 22.6 33.2 28.8 38.2 22.6

MCZ5205SE ambientBridge Di

PFC LLC

High side

MOSFET

Low side

MOSFET
transformer

12V Output

Diode

24V Output

Diode
DiodeMOSFETChoke coil

Operation waveform

Photo.5 Active standby mode waveform

Output current 12V/0.8A

24V/0A

CH1

CH2

CH3

CH4

: FBL terminal voltage

: LLC Low MOSFET VGL

: LLC High MOSFET IDH

: LLC Low MOSFET IDL

2V/div

10V/div

1A/div

1A/div

AC90V AC264V

10us/div 10us/div

CH1 GND

CH2 GND

CH4 GND

CH3 GND

Temparature

AC90V

IC voltage

Output current

Vc1=16V

12V/2A

24V/3A

AC264V
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