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Input voltage：DC 360 ～ 420V

Reference circuit 

LLC电流共振电源IC MCZ5207SG
评估用电源

Output
Voltage

[V]

Output Current  [A]

min typ max

1 +12 0.0 4.5 5.0

2 +24 0.0 4.0 6.0

3 +5V 0.025 0.025 0.025

Total Power  [W] 0.1 150.1 204.1

J561-1-zh(2023.09)
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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 -

T101 LLC Transformer 1 SWD3539BF TAMURA -

IC101 Control IC 1 MCZ5207SG SHINDENGEN -

IC201 Shunt Regulator 1 HA17431GPA RENESAS -

IC241 Low Drop Out Regulator 1 NJW4184 JRC -

PC201 Opto Coupler 1 PC123 SHARP -

PC202 Opto Coupler 1 PC123 SHARP -

PC203 Opto Coupler 1 PC123 SHARP -

Q101 Power MOSFET 1 500V 15A P15F50HP2 SHINDENGEN -

Q102 Power MOSFET 1 500V 15A P15F50HP2 SHINDENGEN -

Q103 Digital Transistor 1 DTB123YU ROHM -

Q201 Small Signal BJT(NPN) 1 2SC4081 ROHM -

D110 FRD 1 600V 0.8A D1NK60 SHINDENGEN -

D201 SBD 1 40V 20A SG20SC4M SHINDENGEN -

D202 SBD 1 40V 20A SG20SC4M SHINDENGEN -

D203 SBD 1 100V 20A SG20TC10M SHINDENGEN -

D204 SBD 1 100V 20A SG20TC10M SHINDENGEN -

ZD103 Zenor diode 1 0.5W 5.6V -

ZD202 Zenor diode 1 0.5W 6.8V -

ZD203 Zenor diode 1 0.5W 8.2V -

C110 Electrolytic Capacitor 1 450V 150uF Rubycon -

C111 Y-Capacitor 1 AC250V 1000pF -

C112 MLCC 1 16V 1500pF -

C113 MLCC 1 16V 2.2uF -

C114 MLCC 1 25V 0.01uF -

C115 MLCC 1 35V 2.2uF -

C117 MLCC 1 25V 0.01uF -

C118 MLCC 1 16V 1uF -

C119 MLCC 1 16V 1uF -

C120 MLCC 1 25V 0.1uF -

C121 MLCC 1 25V 4.7uF -

C122 Film Capacitor 1 1kV 0.022uF FL1000HP223 SHINYEI -

C130 Disk Ceramic Capacitor 1 1kV 100pF CC45SL3AD101JYNNA TDK -

C131 Disk Ceramic Capacitor 1 1kV 100pF CC45SL3AD101JYNNA TDK -

C201 Electrolytic Capacitor 1 25V 1500uF Rubycon -

C205 Electrolytic Capacitor 1 35V 1500uF Rubycon -

C206 Electrolytic Capacitor 1 35V 1500uF Rubycon -

C210 MLCC 1 16V 0.1uF -

C211 MLCC 1 50V 0.1uF -

C241 MLCC 1 25V 1uF -

C242 MLCC 1 10V 1uF -

C243 Electrolytic Capacitor 1 10V 22uF Rubycon -

Spec

 

 

Bill Of Material
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No. Type Qt'y Model Name Vendor Remarks

R101 Chip Resistor 1 1/8W 620kΩ 1%

R102 Chip Resistor 1 1/8W 620kΩ 1%

R103 Chip Resistor 1 1/8W 620kΩ 1%

R104 Chip Resistor 1 1/8W 470kΩ 1%

R107 Chip Resistor 1 1/10W 27kΩ 1%

R110 Metal Plate Resistor 1 2W 0.33Ω -

R111 Metal Plate Resistor 1 2W 0.33Ω -

R112 Chip Resistor 1 1/10W 10Ω 1%

R113 Chip Resistor 1 1/10W 10Ω 1%

R114 Chip Resistor 1 1/10W 100Ω 1%

R115 Chip Resistor 1 1/10W 100kΩ -

R116 Chip Resistor 1 1/10W 3.3kΩ 1%

R118 Chip Resistor 1 1/10W 13kΩ 1%

R119 Chip Resistor 1 1/10W 820kΩ -

R121 Chip Resistor 1 1/8W 22Ω -

R123 Chip Resistor 1 1/10W 47kΩ -

R124 Chip Resistor 1 1/8W 22Ω -

R126 Chip Resistor 1 1/10W 47kΩ -

R138 Chip Resistor 1 1/10W 4.3kΩ -

R140 Chip Resistor 1 1/10W 3kΩ -

R145 Chip Resistor 1 1/10W 470Ω -

R203 Chip Resistor 1 1/8W 1.5kΩ -

R204 Chip Resistor 1 1/10W 1kΩ -

R210 Chip Resistor 1 1/10W 9.1kΩ 1%

R214 Chip Resistor 1 1/10W 2.4kΩ 1%

R215 Chip Resistor 1 1/10W 2.7kΩ -

R216 Chip Resistor 1 1/10W 47kΩ -

R221 Chip Resistor 1 1/8W 1.5kΩ -

R222 Chip Resistor 1 1/10W 1kΩ -

R223 Chip Resistor 1 1/8W 2.2kΩ -

R224 Chip Resistor 1 1/10W 1kΩ -

R225 Chip Resistor 1 1/10W 4.7kΩ -

R233 Chip Resistor 1 1/10W 510Ω -

R234 Chip Resistor 1 1/10W 10kΩ -

R243 Chip Resistor 1 1/8W 15kΩ -

R244 Chip Resistor 1 1/8W 15kΩ -

HS101 Heat Sink 1 -

HS201 Heat Sink 1 -

SW201 Switch 1 -

SW202 Switch 1 -

※ Select HS101 and HS201 that meet your company's usage conditions.

Spec

Bill Of Material
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Bobbin

SWD3539BF Pin Number : 16 Manufacturer : TAMURA

Core

SWD3539BF Material : - Manufacturer : TAMURA

Efficiency

Winding
Order

Current
Name

Pin Number Turn
[T]

diameter
[mm dia]

Material
Output

Notes
Start End Voltage Current

1 Np 2 6 38 0.06×130p Litz/1UEW - - Aligned Winding

2 Ns1 12 10 2 0.08×120p Litz/1UEW
12V 4.50 A

Bifilar
Aligned Winding3 Ns2 9 11 2 0.08×120p Litz/1UEW

4 Ns3 16 14 4 0.08×120p Litz/1UEW
24V 4.00 A

Aligned Winding

5 Ns4 13 15 4 0.08×120p Litz/1UEW Aligned Winding

15

14

16

13

12

11

10

Ns4

Ns1

2

3

4

5

6

Np

9

7

8

1

Ns3

Ns2

Np

Ns1,Ns2

Ns3

Ns4

LLC Transformer

＜ Pin assignment ＞ ＜ Structure drawing ＞

＜ Winding Specifications ＞

Vin=

Po=

DC390V±30V

150W(typ)

Inductandce (Np) 2-6pin 403μH 10kHz

Leakage Inductance (Np) 2-6pin 108μH 10kHz

fmin= 70kHz

Medium ~ Heavy load Efficiency

Vc1=16V

Standby mode Efficiency

Vin=DC390V
Vc1=16V
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Operation waveform

Photo.1 Normal condition waveform

CH1

CH2

CH3

CH4

Time

: High side MOSFET IDH

: Low side MOSFET IDL

: Low side MOSFET VGL

: F/B terminal voltage 

: 4us/div

1A/div

1A/div

10V/div

2V/div

DC360V  Minimum load DC360V  Typical load

Oscillation frequency  f=100.6kHz Oscillation frequency  f=91.1kHz

DC390V  Minimum load DC390V  Typical load

Oscillation frequency  f=113.4kHz Oscillation frequency  f=99.04kHz

DC420V  Minimum load DC420V  Typical load

Oscillation frequency  f=131.3kHz Oscillation frequency  f=109.5kHz

CH1 GND
CH2 GND

CH3 GND

CH4 GND

CH1 GND
CH2 GND

CH3 GND

CH4 GND

CH1 GND
CH2 GND

CH3 GND

CH4 GND
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Operation waveform

Photo.2 Active standby mode waveform

Vin=DC390V CH1

CH2

CH3

CH4

Time

: High side MOSFET IDH

: Low side MOSFET IDL

: F/B terminal voltage

: Low side MOSFET VGL

: 4us/div

1A/div

1A/div

2V/div

10V/div

24V/0A 12V/0.1A 5V/25mA 24V/0A 12V/2A 5V/25mA

Photo.3 Burst mode waveform

Vin=DC390V CH1

CH2

CH3

CH4

: High side MOSFET IDH

: Low side MOSFET IDL

: F/B terminal voltage

: Low side MOSFET VGL

1A/div

1A/div

2V/div

10V/div

24V/0A 12V/0A 5V/25mA 24V/0A 12V/0.1A 5V/25mA

20ms/div 10ms/div

10us/div 10us/div

CH1 GND
CH2 GND

CH3 GND

CH4 GND

CH1 GND
CH2 GND

CH3 GND

CH4 GND

CH1 GND
CH2 GND

CH3 GND

CH4 GND

Zoom Zoom
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Temparature T  [℃] 53.7 54.0 67.5 68.5 61.4 61.7

Temparature rise ΔT  [deg.] 23.7 24.0 37.5 38.5 31.4 31.7

High side

MOSFET

Low side

MOSFET

transformer

Np

transformer

Ns

24V Output

Diode

12V Output

Diode

Temparature T  [℃] 51.0 52.4 69.5 69.8 62.6 62.7

Temparature rise ΔT  [deg.] 21.0 22.4 39.5 39.8 32.6 32.7

12V Output

Diode

transformer

Ns

24V Output

Diode

High side

MOSFET

Low side

MOSFET

transformer

Np

Temparature T  [℃] 54.5 55.9 70.2 71.5 64.7 65.0

Temparature rise ΔT  [deg.] 24.5 25.9 40.2 41.5 34.7 35.0

High side

MOSFET

Low side

MOSFET

transformer

Np

12V Output

Diode

24V Output

Diode

transformer

Ns

Temparature

IC voltage

Output current

Vc1=16V

12V/4.5A

24V/4A

5V/25mA

DC360V

DC390V

DC420V
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