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s veres MCZ5601SC

Three-phase inverter

Input voltage DC 12V

Vcc voltage DC 12V
Output Current 19A
Output Power 175W
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Notes on the use of this document

1. The technical information contained in this document describes the specifications, external dimensional
drawings, typical operation, selection of components and handling precautions for the reference circuit
of our products.

2. The reference power supplies in this document are for understanding the performance of our products,
and do not guarantee output, temperature, and any other characteristics, nor do they guarantee
characteristics or safety specified by public authorities.

3. Our products described in this document are semiconductor components for general electronic
equipment and general industrial use. Please ensure the safety and reliability of your equipment are in
accordance with the criticality of the applications. For further information, please contact our sales
department.

4. In applications where extremely high reliability and safety are required (e.g. for nuclear power control,
aerospace equipment, traffic equipment, life support-related medical equipment, combustion control
equipment and various safety devices),safety design with fail-safe in mind (such as using particularly
reliable components) in order to ensure safety is required. For further information, please contact our
sales department.

5. Shindengen shall not bear any responsibility with regards to damages or infringement of any third-party
patents and other intellectual property rights incurred due to the use of information in this document.

6. Use of information in this document does not provide guarantee for, or grant license for, intellectual
property rights and other rights of Shindengen or any third party.

7. If a system employing any of our products described in this document falls under strategic goods under
Japan's Foreign Exchange and Foreign Trade Control Law, an export licence from the Japanese
Government under the above-mentioned law is required to export such products.

8. The specifications and dimensions of our products listed in this document are subject to change without
notice in order to improve their characteristics. When ordering, please contact our sales office as needed
and refer to the latest specifications for individual products.

9. No reprinting or reproduction of the materials on this website, either in whole or in part, is permitted
without proper authorization from Shindengen.
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I Reference circuit diagram
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I Bill Of Material

No. Type Qt'y Spec Model Name Vendor Remarks
F1 Fuse 1 30 A DC125VTLKR SsoC -
Ic1 Driver IC 1 - - MCZ5601SC| SHINDENGEN -
1c2 Driver IC 1 - - MCZ5601SC| SHINDENGEN -
IC3 Driver IC 1 - - MCZ5601SC| SHINDENGEN -
Q1 Power MOSFET 1 40V 140 A P140LF4QNK| SHINDENGEN -
Q2 Power MOSFET 1 40V 140 A P140LF4QNK| SHINDENGEN -
Q3 Power MOSFET 1 40V 140 A P140LF4QNK| SHINDENGEN -
Q4 Power MOSFET 1 40V 140 A P140LF4QNK| SHINDENGEN -
Q5 Power MOSFET 1 40V 140 A P140LF4QNK| SHINDENGEN -
Q6 Power MOSFET 1 40V 140 A P140LF4QNK| SHINDENGEN -
D1 SBD 1 30V 1A DG1M3| SHINDENGEN -
D2 SBD 1 30V 1A DG1M3| SHINDENGEN -
D3 SBD 1 30V 1A DG1M3| SHINDENGEN -
D4 SBD 1 30V 1A DG1M3| SHINDENGEN -
D5 SBD 1 30V 1A DG1M3| SHINDENGEN -
D6 SBD 1 30V 1A DG1M3| SHINDENGEN -
D7 FRD 1 200 Vv 1.1A M1FL20U| SHINDENGEN -
D8 FRD 1 200 Vv 1.1A M1FL20U| SHINDENGEN -
D9 FRD 1 200 Vv 1.1A M1FL20U| SHINDENGEN -
Ci-1 Electrolytic Capacitor 1 35V 560 uF 35ZLH560M Rubycon -
C1-2 Electrolytic Capacitor 1 35V 560 uF 35ZLH560M Rubycon -
c2 MLCC 1 35V 1 uF C2012X7R1V105K TDK -
C3 MLCC 1 35V 1 uF C2012X7R1V105K TDK -
ca MLCC 1 50 vV 0.1 uF C1608X7R1H104K TDK -
C5 MLCC 1 35V 1 uF C2012X7R1V105K TDK -
C6 MLCC 1 50V  0.1uF C1608X7R1H104K TDK -
c7 MLCC 1 35V 1 uF C2012X7R1V105K TDK -
Cc8 MLCC 1 50V 0.1uF C1608X7R1H104K TDK -
R1 Chip Resistor 1 1/10 W 47 kQ RK73B1ETTP473] KOA -
R2 Chip Resistor 1 1/10 W 68 Q RK73B1JTTD680] KOA -
R3 Chip Resistor 1 1/10 W 2.2Q RK73B1JTTD2R2] KOA -
R4 Chip Resistor 1 1/10 W 47 kQ RK73B1ETTP473] KOA -
R5 Chip Resistor 1 1/10 W 68 Q RK73B1JTTD680] KOA -
R6 Chip Resistor 1 1/10 W 22Q RK73B1JTTD2R2] KOA -
R7 Chip Resistor 1 1/10 W 47 kQ RK73B1ETTP473] KOA -
R8 Chip Resistor 1 1/10 W 68 Q RK73B1]JTTD680] KOA -
R9 Chip Resistor 1 1/10 W 22Q RK73B1JTTD2R2] KOA -
R10 Chip Resistor 1 1/10 W 47 kQ RK73B1ETTP473] KOA -
R11 Chip Resistor 1 1/10 W 68 Q RK73B1JTTD680] KOA -
R12 Chip Resistor 1 1/10 W 2.2Q RK73B1JTTD2R2] KOA -
R13 Chip Resistor 1 1/10 W 47 kQ RK73B1ETTP473] KOA -
R14 Chip Resistor 1 1/10 W 68 Q RK73B1JTTD680] KOA -
R15 Chip Resistor 1 1/10 W 2.2Q RK73B1JTTD2R2] KOA -
R16 Chip Resistor 1 1/10 W 47 kQ RK73B1ETTP473] KOA -
R17 Chip Resistor 1 1/10 W 68 Q RK73B1]JTTD680] KOA -
R18 Chip Resistor 1 1/10 W 22Q RK73B1JTTD2R2] KOA -
CN1 Screw Terminal 2 - - OT-046A OSADA -
CN2 Screw Terminal 3 - . OT-046A OSADA -
CN3 Board Terminal 1 - - HTS-2511-02P| HIROSUGI -
CN4 Board Terminal 1 - - HTS-2511-06P| HIROSUGI -
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I Evaluation Method

CNL PCB-side : Measuring instrument
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Three-phase rectifier

For each phase, the phase current is measured
with the direction of the arrow as positive.

m Control method
Control signal is input to CN4 and controlled in
‘complementary PWM mode'.

m About the load device
The three-phase rectifier circuit consists of a choke
coil, rectifier diode and electronic load as shown in
the diagram above. The load current is controlled
in CC mode by the electronic load.

Complementary
PWM control Phase current frequency : 50Hz
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Carrier frequency : 20kHz
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I Inverter circuit loss

Vin=12V, Vcc=12V, Phase current frequency:50Hz, Carrier frequency:20kHz

8 Output current | Input power | Output power | Inverter circuit loss
. Io [A] Pin [W] Po [W] [W]
10 97.2 94.9 2.36
g 6 15 144.8 139.7 5.02
» 19 182.5 174.9 7.54
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I Temperature

Temperature evaluation is measured at room temperature using a thermoviewer.
Vin=12V, Vcc=12V, Phase current frequency:50Hz, Carrier frequency:20kHz

45 Output current Q3 (MOSFET)
Max. measurement | Temperature rise
40 Io [A]
temperature [°C] AT [deg]
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I Operation waveform

Photo.1 Phase Curent waveform
Vin=DC 12V / Io=19A

CH1 : U-Phase Current 25A/div
: V-Phase Current 25A/div
CH3 : W-Phase Current 25A/div

Time : 10ms/div
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Photo.2 Input Signal Dead Time waveform 1
Vin=DC 12V / Io=19A
: CH1 :UH 5V/div
AR B e PN AT P o AR UL 5V/div
! 4 CH3 :G_UH 10V/div
T (9 ! -
thour st : ~-{cnienp] cha G uL 10V/div
L 1 Time : 200ns/div
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Photo.3 Input Signal Dead Time waveform 1
Vin=DC 12V / Io=19A
: CH1 :UH 5V/div
B R ) ! UL 5V/div
I o i o CH3 :G_UH 10V/div
e |y v~ {CH1GND] | CH4 : G UL 10V/div

Time : 200ns/div
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