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MINMAX

EN 50155:2017

MINMAX 

EN 50155:2017

MINMAX  DC-DC  3  150W 
 DC-DC 

24V 36V 48V 72V 96V 110VDC 5V 12V 15V 24V 54V  12V 15VDC 
 EN 50155:2017  DC-DC 

EN 61373  IEC/
EN 60068-2-1 2 30  (EMC)  EN 50121-3-2  EN 50155(IEC 60571) 

 
MINMAX 93%  105°C

 3000VAC 

  EN 45545-2  
MINMAX 3  150W  DC-DC 

  

   

 72V  110VDC   

 5 12 15 24 54VDC 

72V  110V  5V 12V 15V   

24V 54V  DC-DC 

  

  

 

PCB 

  

 /  (  )

 DC-DC 

 MINMAX  DC-DC EU 

EN 50155:2017(IEC 60571)

I/O EMC

MINMAX 

 

MINMAX

EN50155  – 

EN50155  – 

EN50155  – (EMC)  

EN50155  –  

EN50155  – 

EN45545-2 

 

3W DIP  DC-DC

10-40W 2"x1"  DC-DC  

50-150W  DC-DC

03

04

05

06

07-08

09

10-11

12

26

28

29

29-30

31-32
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04 05

 DC-DC 

 

 DC-DC 

MINMAX  DC-DC  2000VAC 

 2000VAC 

PCB 

 (EMC)  EN 50155 

MINMAX  DC-DC EU  EN 50121-3-2   -  3-2 

ESD EFT 

 24V 36V 48V 72V 96V 110V 

 (Vn)

 MINMAX  DC-DC 

 3 0.7 (Vn)  1.25 (Vn) 

0.1  0.6 (Vn)  1  1.4 (Vn) 

MINMAX  DC-DC 

Supply Variations

Supply Interruptions

Supply Change Over

Supply Over Voltages

MINMAX

Isolation / Withstand
Voltage Test

EN 50155

EN 50155 13.4.1/ EN 50155 5.1.1.1

EN 50155 13.4.3 / EN 50155 5.1.1.2

N 50155 13.4.3 / EN 50155 5.1.1.3

EN 50155 13.4.3

EN 50155 13.4.9

Test Voltage / Time: 0.7 VN / 10min.

Test Voltage / Time: VN / 10min.

Test Voltage / Time: 1.25 VN / 10min.

Test Voltage / Time: 0.6 VN / 0.1sec.
Test Voltage / Time: 1.4 VN / 0.1sec.

Test Voltage / Time: 1.4 VN / 1sec.
Test Number: repeated 10 times

Class S1: 100%VN / 0mS

Class S2: 100%VN / 10mS

Test Number: repeated 10 times

Class C1: Dip 40%VN / 100mS

Class C2: Interruptions 100%VN / 30mS

Test Number: repeated 10 times

Voltage Level / Duration: 1.4 VN / 0.1sec.

Voltage Level / Duration: 1.4 VN / 1sec.

Test Number: repeated 10 times

Test Voltage / Time: 1500VAC  / 60sec.

Test Voltage / Time: 0.7 VN / / 60min.

Test Voltage / Time: VN / 60min.

Test Voltage / Time: 1.25 VN / 60min.

Test Voltage / Time: 0.6 VN / 10min.
Test Voltage / Time: 1.4 VN / 10min.

Test Voltage / Time: 1.4 VN / 60min.

Test Number: repeated 10 times

Class S1: 100%VN / 0mS

Class S2: 100%VN / 10mS*

Test Number: repeated 10 times

Class C1: Dip 40%VN / 100mS & 10min.

Class C2: Interruptions 100%VN / 30mS*

Test Number: repeated 10 times

Voltage Level / Duration: 1.4 VN / 10min.

Voltage Level / Duration: 1.4 VN / 60min.

Test Number: repeated 10 times

Test Voltage / Time: 2000VAC / 60sec.

MINMAX

EN 50155 : 2017 

EN 50155:2017 EN 50155:2017

EN 50155:2017 (EMC)

MINMAX
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06 07

Conducted
Emission

Radiated
Emission

ESD

ESD Immunity
Test

Radio-Frequency,
Electromagnetic
Field lmmunity

Test

RF

Radio-Frequency,
Conducted

Disturbances
Immunity Test

Surge Immunity
Test

Power Frequency
Magnetic Field
Immunity Test

Electrical Fast
Transient/Burst
Immunity Test

Damp Oscillatory
Magnetic Field
Immunity Test

EMC

Equipment Operating Temperature Range(°C)

-25°C to +55°C

-40°C to +55°C

-25°C to +70°C

-40°C to +70°C

-25°C to +85°C

-40°C to +85°C

OT1

OT2

OT3

OT4

OT5

OT6

EMI

EMS

EN 50155 : 2017

EN 50155 13.4.8 / EN 50121-3-2, EN 55016-2-1

EN 50155 13.4.8/ EN 50121-3-2, EN 55016-2-1

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-2

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-4

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-5

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-6

EN 61000-4-8

EN 61000-4-10

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-2

Frequency / level: 5~30MHz / 93 dBuV

Frequency / level: 0.5~5MHz / 93 dBuV

Frequency / level: 0.15~0.5MHz / 99 dBuV

Frequency / level: 30~230MHz / 40 dB(uV/m)

Frequency / level: 230~1000MHz / 47 dB(uV/m)

Frequency / level: 30~230MHz / 40 dB(uV/m)*

Air Discharge: ±8KVDC

Contact Discharge: ±6KVDC

Indirect Discharge HCP & VCP: ±6KVDC

Line, Neutral, Line+Neutral: ±2KVDC

Line to Line: ±1KVDC

Frequency : 0.15 to 80MHz

Field: 10 Vrms

No Needed

No Needed

Frequency / Field: 5100~6000MHz/3 V/m

Frequency / Field: 2000~2700MHz/5 V/m

Frequency / Field: 1400~2000MHz/10 V/m

Frequency / Field: 80~1000MHz/20 V/m

Frequency / level: 30~230MHz / 40 dB(uV/m)*

Frequency / level: 230~1000MHz / 47 dB(uV/m)*

Air Discharge: ±8KVDC

Contact Discharge: ±6KVDC

Indirect Discharge HCP & VCP: ±2/4/6KVDC

Line, Neutral, Line+Neutral: ±2KVDC*

Line to Line: ±2KVDC*

Frequency : 0.15 to 80MHz

Field: 10 Vrms

Frequency: 50Hz

Field: 30/100/1000 A/m

Frequency: 0.1 & 1 MHz

Field: 30 A/m

Frequency / Field: 5100~6000MHz/5 V/m

Frequency / Field: 2700~5000MHz/10 V/m

Frequency / Field: 2000~2700MHz/10 V/m

Frequency / Field: 1400~2000MHz/20 V/m

Frequency / Field: 80~1000MHz/20 V/m

Frequency / Field: 27~80MHz/20 V/m 

Frequency / level: 5~30MHz / 60 dBuV*

Frequency / level: 0.5~5MHz / 60 dBuV*

Frequency / level: 0.15~0.5MHz / 66 dBuV*

 4  DC-DC 

  (  )

OT5 OT6 SDU

) OT1 OT2 

25°C OT3 OT4 

45°C

PCB 15°C PCB PCB 

PBA PBA 

PBA 

2 ST1 ST2 

Table 1-Hazard Level Classification

EN 50155:2017 (EMC) EN 50155:2017

* MINMAX

 Switch-On Extended Operating Temperature ON  (Duration: 10 min)

No Switch-On Extended Operating Temperature ON

OTx + 15°C

OTx + 15°C

Class

ST0

ST1

ST2

2

MINMAX
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Conducted
Emission

Radiated
Emission

ESD

ESD Immunity
Test

Radio-Frequency,
Electromagnetic
Field lmmunity

Test

RF

Radio-Frequency,
Conducted

Disturbances
Immunity Test

Surge Immunity
Test

Power Frequency
Magnetic Field
Immunity Test

Electrical Fast
Transient/Burst
Immunity Test

Damp Oscillatory
Magnetic Field
Immunity Test

EMC

Equipment Operating Temperature Range(°C)

-25°C to +55°C

-40°C to +55°C

-25°C to +70°C

-40°C to +70°C

-25°C to +85°C

-40°C to +85°C

OT1

OT2

OT3

OT4

OT5

OT6

EMI

EMS

EN 50155 : 2017

EN 50155 13.4.8 / EN 50121-3-2, EN 55016-2-1

EN 50155 13.4.8/ EN 50121-3-2, EN 55016-2-1

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-2

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-4

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-5

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-6

EN 61000-4-8

EN 61000-4-10

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-2

Frequency / level: 5~30MHz / 93 dBuV

Frequency / level: 0.5~5MHz / 93 dBuV

Frequency / level: 0.15~0.5MHz / 99 dBuV

Frequency / level: 30~230MHz / 40 dB(uV/m)

Frequency / level: 230~1000MHz / 47 dB(uV/m)

Frequency / level: 30~230MHz / 40 dB(uV/m)*

Air Discharge: ±8KVDC

Contact Discharge: ±6KVDC

Indirect Discharge HCP & VCP: ±6KVDC

Line, Neutral, Line+Neutral: ±2KVDC

Line to Line: ±1KVDC

Frequency : 0.15 to 80MHz

Field: 10 Vrms

No Needed

No Needed

Frequency / Field: 5100~6000MHz/3 V/m

Frequency / Field: 2000~2700MHz/5 V/m

Frequency / Field: 1400~2000MHz/10 V/m

Frequency / Field: 80~1000MHz/20 V/m

Frequency / level: 30~230MHz / 40 dB(uV/m)*

Frequency / level: 230~1000MHz / 47 dB(uV/m)*

Air Discharge: ±8KVDC

Contact Discharge: ±6KVDC

Indirect Discharge HCP & VCP: ±2/4/6KVDC

Line, Neutral, Line+Neutral: ±2KVDC*

Line to Line: ±2KVDC*

Frequency : 0.15 to 80MHz

Field: 10 Vrms

Frequency: 50Hz

Field: 30/100/1000 A/m

Frequency: 0.1 & 1 MHz

Field: 30 A/m

Frequency / Field: 5100~6000MHz/5 V/m

Frequency / Field: 2700~5000MHz/10 V/m

Frequency / Field: 2000~2700MHz/10 V/m

Frequency / Field: 1400~2000MHz/20 V/m

Frequency / Field: 80~1000MHz/20 V/m

Frequency / Field: 27~80MHz/20 V/m 

Frequency / level: 5~30MHz / 60 dBuV*

Frequency / level: 0.5~5MHz / 60 dBuV*

Frequency / level: 0.15~0.5MHz / 66 dBuV*

 4  DC-DC 

  (  )

OT5 OT6 SDU

) OT1 OT2 

25°C OT3 OT4 

45°C

PCB 15°C PCB PCB 

PBA PBA 

PBA 

2 ST1 ST2 

Table 1-Hazard Level Classification

EN 50155:2017 (EMC) EN 50155:2017

* MINMAX

 Switch-On Extended Operating Temperature ON  (Duration: 10 min)

No Switch-On Extended Operating Temperature ON

OTx + 15°C

OTx + 15°C

Class

ST0

ST1

ST2

2

MINMAX
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08 09

Low Temperature
Start-up Test

Dry Heat Test

Low Temperature
Storage Test

Cyclic Damp
Heat Test

EN 50155 : 2017 MINMAX

EN 50155 13.4.4 / EN 60068-2-1

EN 50155 13.4.11  / EN 61373 (EN 60068-2-6)

EN 50155 13.4.11 / EN 61373 (EN 60068-2-6)

EN 50155 13.4.11 / EN 61373 (EN 60068-2-27)

No Reference / No Reference (EN 60068-2-29)

EN 50155 13.4.6 / EN 60068-2-1

EN 50155 13.4.7 / EN 60068-2-30

EN 50155 13.4.5 / EN 60068-2-2

Test Curve Follow by EN 50155 : 2017 with:

Operating Temperature Class : OT4

Continuous Operation Checks Period: 8 HRs

Test Curve Follow by EN 50155 : 2017 with:

Temperature / Dwell Time: 16HRs in storage

Test Curve Follow by EN 50155 : 2017 with:

Test Temperature (TTEST) under Equip. Switched ON: +70°C

Continuous Operation Checks Period under Equip. Switched ON: 24HRs

Test Temperature (TTEST) of Recovery Period under Equip. Switched OFF: +70°C

Test Curve Follow by EN 50155 : 2017 with:

Operating Temperature Class: OT4

Switch-On Extended Operating Temperature Range Class: ST2

Thermal Test Cycle: C

Continuous Operational Checks Period: 8 HRs

EN 50155 : 2017 

Category 1, Class B, Body Mounted

Frequency Range: 5Hz~150Hz

Grms Value: 0.102 Grms (1.0 m/s²) for Each Axis

Dwell Time: 10min/axis in Storage

Category 1, Class B, Body Mounted

Frequency Range:  5Hz~150Hz

Grms Value: 0.806 Grms (7.9m/s²) for Each Axis

Dwell Time: 5 HRs/axis in Storage

Category 1, Class A&B, Body Mounted

Wave Form: Half-Sine

Acceleration Peak: 5.102 Grms (50m/s²) for Each Axis

Dwell Time: 30mS in Storage

Shock/Bump Times: 3 Times for Each Direction

No Needed

Category 1, Class B, Body Mounted

Frequency Range: 5Hz~250Hz

Grms Value: 0.2 Grms (2.0m/s²) for Each Axis

Dwell Time: 10min/axis in Operation

Category 1, Class B, Body Mounted

Frequency Range: 5Hz~250Hz

Grms Value: 1.2 Grms (12m/s²) for Each Axis

Dwell Time: 5 HRs/axis in Operation

Category 3, Axle Mounted

Wave Form: Half-Sine

Acceleration Peak: 5.102 Grms (50m/s²) for Each Axis

Dwell Time: 30mS in Operation

Acceleration Peak: 10 Grms (100m/s²) for Each Axis

Dwell Time: 11mS in Operation

Acceleration Peak: 100 Grms (1000m/s²) for Each Axis

Dwell Time: 6mS in Operation 

Shock Times: 3 Times for Each Direction

Wave Form: Half-Sine

Acceleration Peak: 5.102 Grms (50m/s²) for Each Axis

Dwell Time: 30mS in Operation

Acceleration Peak: 10 Grms (100m/s²) for Each Axis

Dwell Time: 11mS in Operation

Bump Times: 2000Bumps for Each Direction

EN 50155:2017 EN 50155:2017

EN 50155  DC-DC  EN 61373 

MINMAX  DC-DC  EN 61373 

MINMAX

Functional
Random

Vibration Test

Increased
Random

Vibration Test

Shock Test

Bump Test
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06 07

Conducted
Emission

Radiated
Emission

ESD

ESD Immunity
Test

Radio-Frequency,
Electromagnetic
Field lmmunity

Test

RF

Radio-Frequency,
Conducted

Disturbances
Immunity Test

Surge Immunity
Test

Power Frequency
Magnetic Field
Immunity Test

Electrical Fast
Transient/Burst
Immunity Test

Damp Oscillatory
Magnetic Field
Immunity Test

EMC

Equipment Operating Temperature Range(°C)

-25°C to +55°C

-40°C to +55°C

-25°C to +70°C

-40°C to +70°C

-25°C to +85°C

-40°C to +85°C

OT1

OT2

OT3

OT4

OT5

OT6

EMI

EMS

EN 50155 : 2017

EN 50155 13.4.8 / EN 50121-3-2, EN 55016-2-1

EN 50155 13.4.8/ EN 50121-3-2, EN 55016-2-1

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-2

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-4

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-5

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-6

EN 61000-4-8

EN 61000-4-10

EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-2

Frequency / level: 5~30MHz / 93 dBuV

Frequency / level: 0.5~5MHz / 93 dBuV

Frequency / level: 0.15~0.5MHz / 99 dBuV

Frequency / level: 30~230MHz / 40 dB(uV/m)

Frequency / level: 230~1000MHz / 47 dB(uV/m)

Frequency / level: 30~230MHz / 40 dB(uV/m)*

Air Discharge: ±8KVDC

Contact Discharge: ±6KVDC

Indirect Discharge HCP & VCP: ±6KVDC

Line, Neutral, Line+Neutral: ±2KVDC

Line to Line: ±1KVDC

Frequency : 0.15 to 80MHz

Field: 10 Vrms

No Needed

No Needed

Frequency / Field: 5100~6000MHz/3 V/m

Frequency / Field: 2000~2700MHz/5 V/m

Frequency / Field: 1400~2000MHz/10 V/m

Frequency / Field: 80~1000MHz/20 V/m

Frequency / level: 30~230MHz / 40 dB(uV/m)*

Frequency / level: 230~1000MHz / 47 dB(uV/m)*

Air Discharge: ±8KVDC

Contact Discharge: ±6KVDC

Indirect Discharge HCP & VCP: ±2/4/6KVDC

Line, Neutral, Line+Neutral: ±2KVDC*

Line to Line: ±2KVDC*

Frequency : 0.15 to 80MHz

Field: 10 Vrms

Frequency: 50Hz

Field: 30/100/1000 A/m

Frequency: 0.1 & 1 MHz

Field: 30 A/m

Frequency / Field: 5100~6000MHz/5 V/m

Frequency / Field: 2700~5000MHz/10 V/m

Frequency / Field: 2000~2700MHz/10 V/m

Frequency / Field: 1400~2000MHz/20 V/m

Frequency / Field: 80~1000MHz/20 V/m

Frequency / Field: 27~80MHz/20 V/m 

Frequency / level: 5~30MHz / 60 dBuV*

Frequency / level: 0.5~5MHz / 60 dBuV*

Frequency / level: 0.15~0.5MHz / 66 dBuV*

 4  DC-DC 

  (  )

OT5 OT6 SDU

) OT1 OT2 

25°C OT3 OT4 

45°C

PCB 15°C PCB PCB 

PBA PBA 

PBA 

2 ST1 ST2 

Table 1-Hazard Level Classification

EN 50155:2017 (EMC) EN 50155:2017

* MINMAX

 Switch-On Extended Operating Temperature ON  (Duration: 10 min)

No Switch-On Extended Operating Temperature ON

OTx + 15°C

OTx + 15°C

Class

ST0

ST1

ST2

2

MINMAX
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EN 45545-2 EN 45545-2
 EN 45545-2 

 EN 45545-2 R1-R26 Vehicles for operation on infrastructure where railway vehicles may be stopped with minimum delay, and where a 

safe area can always be reached immediately.

Vehicles for operation on underground sections, tunnels and/or elevated structures, with side evacuation available

and where there are stations or rescue stations that offer a place of safety to passengers, reachable within a short 

running time.

Vehicles for operation on underground sections, tunnels and/or elevated structures, with side evacuation

available and where there are stations or rescue stations that offer a place of safety to passengers, reachable within a 

long running time.

Vehicles for operation on underground sections, tunnels and/or elevated structure, without side evacuation available 

and where there are stations or rescue stations that offer a place of safety to passengers, reachable within a short 

running time.

MINMAX 

HL Level

1.  

2. 

3. 

4. 

 (HL Level) 

 Table 1-Hazard Level Classification

1. 

2.  

3. 

Table 1 – Hazard Level Classification

Operation

category

1 HL1 HL1 HL1 HL2

HL2 HL2 HL2 HL2

HL2 HL2 HL2 HL2

HL3 HL3 HL3 HL3

2

3

4

Design category

N :
Standard
vehicles

A:
Vehicles forming part of an automatic 
train having no emergency trained
staff on board

D:
Double decked
vehicles

S:
Sleeping and
couchette vehicles

Operation Category 1

Operation Category 2

Operation Category 3

Operation Category 4
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DC 36-160VDC  

 36VDC 

2KVAC I/O PCB

PCB

PCB

* MRZI150 

* EN 50155 04

* MRZI150 

*  EN 50155 05

* MRZI150 

* MRZI150 

* EN 50155 04

2KVAC
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14 15

 -40°C to +85°C

 -40°C to +105°C

 -50°C to +125°C

 95% rel. H

3  

* DUT : MRZI100 

* EN 50155 07 08
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16 17

EMC

EMI EMS ESD EFT RS CS PFMP

EMC EMC

Electro Magnetic Susceptibility – 
EFT Waveform with EN 61000-4-2

Electro Magnetic Susceptibility – 
EFT Waveform with EN 61000-4-4

Electro Magnetic Susceptibility – 
EFT Waveform with EN 61000-4-5
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18 19

EN 50155 13.4.4 / EN 60068-2-1

EN 50155 13.4.5 / EN 60068-2-2

EN 50155 13.4.6 / EN 60068-2-1

EN 50155 13.4.7 / EN 60068-2-30

EN 50155 13.4.11 / EN 61373 (EN 60068-2-6)

EN 50155 13.4.11 / EN 61373 (EN 60068-2-6)

EN 50155 13.4.11 / EN 61373 (EN 60068-2-27)

* EN 50155 07 09

MINMAX 500+

 -40°C  +125°C 

* DUT : MRZI150 

* DUT : MRZI150 

5000m UL

PCB

5000
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20 21

0%  100% 

EN 50155  DC-DC 

MINMAX

(HALT)

 (TCT)

 (PTCT)

(THB)

ESD

RoHS

ON/OFF 

1032 HRs

-40°C ~ +125°C 
30min
20°C/min
500+

30 g
11 ms

3

4KV
2/4/8KV

10 Hz.1.04 10-3g2/Hz
30 to 200Hz.20.8 10-3g2/Hz
500 Hz.2.08 10-3g2/Hz

P.S.D 

MIL-STD-202F  210E

66 cm

RoHS  2011/65/EU

 x1  x3   x6

30 

X Y Z

1-3°C/min
+95% RH.
1 HR
5 

+85°C
+85% RH.
1000 HRs

/ /
/

+95% RH.
3 Sec
300 
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22 23

MINMAX  DC-DC 

MRZI150

MRZI150 

* DUT : MRZI150 

* DUT : MRZI150 

* DUT : MRZI150 

* DUT : MRZI150 
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24 25

* DUT : MRZI150 
* EN 50155 
   07 09

EMS

* EN 45545 2 10

MINMAX  PCB

HL

ON/OFF
MRZI150 /

 EN 50155(IEC 60571)

 EN 45545-2

 &  EN 61373

IEC/EN 60068-2-1, 2, 30

EMC(EMI+EMS)

EN 50121-3-2

CE

UL/cUL/IEC/EN 62368-1(60950-1)
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EN
50

15
5

(I
EC

60
57

1)

U
L/

cU
L/

IE
C

/E
N

62
36

8-
1

(V
D

C
)

(V
D

C
)

(V
A

C
)

MIZI03

MKZI10

MTQZ50

MKZI20

MRZI75

MKZI40

MRZI100

MRZI150

3W

10W

50W

20W

75W

40W

100W

150W

85%

89%

92%

88%

91%

90%

91.5%

90%

9-36
18-75

40-160

9-36
18-75

40-160

43-101
66-160

9-36
18-75

40-160

36-160
(2)

36-160

36-160
(2)

36-160
(2)

5, 12, 15,
±12, ±15

5, 12, 
15, 24,

±12, ±15

5, 12, 
15, 24,

5, 12, 
15, 24,

±12, ±15

5, 12, 15,
24, 54

5, 12, 15, 
24, 54,

±12, ±15

5, 12, 15,
24, 54

5, 12, 15,
24, 54

3000VAC
Reinforced

3000VAC
Reinforced

3000VAC
Reinforced

3000VAC
Reinforced

2000VAC
Reinforced

3000VAC
Reinforced

2000VAC
Reinforced

2000VAC
Reinforced

-40~+92°C
Ambient

-40~+95°C
Ambient

-40~+85°C
Ambient

-40~+88.5°C
Ambient

-40~+105°C
Base plate

-40~+77.5°C
Ambient

-40~+105°C
Base plate

-40~+105°C
Base plate

3W • DIP Package

10-40W • 2"×1"  Package

50-150W • Quarter Brick

(1) Please refer to derating curve information form datasheet
(2) Please refer to star-up voltage information form datasheet

24
(9 - 36)

24
(9 - 36)

48
(18 - 75)

48
(18 - 75)

100
(40 - 160)

100
(40 - 160)

(VDC) (VDC) (mA)max

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmaxpower.com

DC-DC

3W

10W

MIZI03    DIP 

MKZI10    2" x1" 

MIZI03-24S05
MIZI03-24S12
MIZI03-24S15
MIZI03-24D12
MIZI03-24D15
MIZI03-48S05
MIZI03-48S12
MIZI03-48S15
MIZI03-48D12
MIZI03-48D15
MIZI03-110S05
MIZI03-110S12
MIZI03-110S15
MIZI03-110D12
MIZI03-110D15

MKZI10-24S05
MKZI10-24S12
MKZI10-24S15
MKZI10-24S24
MKZI10-24D12
MKZI10-24D15
MKZI10-48S05
MKZI10-48S12
MKZI10-48S15
MKZI10-48S24
MKZI10-48D12
MKZI10-48D15
MKZI10-110S05
MKZI10-110S12
MKZI10-110S15
MKZI10-110S24
MKZI10-110D12
MKZI10-110D15

5
12
15

±12
±15

5
12
15

±12
±15

5
12
15

±12
±15

5
12
15
24

±12
±15

5
12
15
24

±12
±15

5
12
15
24

±12
±15

600
250
200

±125
±100
600
250
200

±125
±100
600
250
200

±125
±100

2000
835
670
417

±417
±335
2000
835
670
417

±417
±335
2000
835
670
417

±417
±335

80%
84%
85%
83%
84%
80%
83%
84%
83%
83%
80%
84%
84%
83%
85%

84%
86%
87%
88%
86%
87%
85%
87%
87%
86%
89%
88%
82%
85%
85%
85%
86%
86%

UL 62368-1
UL 60950-1

UL 62368-1
UL 60950-1

(VDC) (VDC) (mA)max

https://www.minmaxpower.com/ja/product/MIZI03
https://www.minmaxpower.com/ja/product/MKZI10
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30 31

24
(9 - 36)

48
(18 - 75)

100
(40 - 160)

110
(36 - 160)

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmaxpower.com

20W

40W

MKZI20 
2" x1" 

MKZI40 
2" x1" 

MKZI20-24S05
MKZI20-24S12
MKZI20-24S15
MKZI20-24S24
MKZI20-24D12
MKZI20-24D15
MKZI20-48S05
MKZI20-48S12
MKZI20-48S15
MKZI20-48S24
MKZI20-48D12
MKZI20-48D15
MKZI20-110S05
MKZI20-110S12
MKZI20-110S15
MKZI20-110S24
MKZI20-110D12
MKZI20-110D15

MKZI40-110S05

MKZI40-110S12

MKZI40-110S15

MKZI40-110S24

MKZI40-110S54

MKZI40-110D12

MKZI40-110D15

5
12
15
24

±12
±15

5
12
15
24

±12
±15

5
12
15
24

±12
±15

5

12

15

24

54

±12

±15

4000
1670
1330
833

±833
±667
4000
1670
1330
833

±833
±667
4000
1670
1330
833

±833
±667

8000

3330

2670

1670

741

±1670

±1330

87%
87%
87%
87%
86%
86%
87%
88%
88%
88%
87%
87%
84%
86%
86%
86%
86%
86%

88%

89%

89%

89%

90%

89%

89%

DC-DC

UL 62368-1
UL 60950-1

72
(43 - 101)

110
(66 - 160)

DC-DC

50W MTQZ50 

MTQZ50-72S05

MTQZ50-72S12

MTQZ50-72S15

MTQZ50-72S24

MTQZ50-110S05

MTQZ50-110S12

MTQZ50-110S15

MTQZ50-110S24

5

12

15

24

5

12

15

24

10000

4170

3330

2080

10000

4170

3330

2080

90%

92%

92%

91%

90%

91%

92%

91%

UL 62368-1
UL 60950-1

UL 62368-1
UL 60950-1

MRZI75 

110
(36 - 160)

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmaxpower.com

75W

MRZI75-110S05

MRZI75-110S12

MRZI75-110S15

MRZI75-110S24

MRZI75-110S54

5

12

15

24

54

15000

6250

5000

3125

1390

89%

91%

91%

90%

89%

UL 62368-1
UL 60950-1

(VDC) (VDC) (mA)max

(VDC) (VDC) (mA)max

(VDC) (VDC) (mA)max

(VDC) (VDC) (mA)max

https://www.minmaxpower.com/ja/product/MKZI20
https://www.minmaxpower.com/ja/product/MKZI40
https://www.minmaxpower.com/ja/product/MTQZ50
https://www.minmaxpower.com/ja/application-cate-first/railway-power-solution
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32 33

110
(36 - 160)

110
(36 - 160)

100W

150W

MRZI100-110S05

MRZI100-110S12

MRZI100-110S15

MRZI100-110S24

MRZI100-110S54

MRZI150-110S05

MRZI150-110S12

MRZI150-110S15

MRZI150-110S24

MRZI150-110S54

5

12

15

24

54

5

12

15

24

54

20000

8400

6700

4200

1850

27000

12500

10000

6250

2780

91.5%

91%

90.5%

89%

89%

90%

90%

89%

88%

88.5%

DC-DC

MRZI100 
UL 62368-1
UL 60950-1

MRZI150 
UL 62368-1
UL 60950-1

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmaxpower.com

(VDC) (VDC) (mA)max

(VDC) (VDC) (mA)max

https://www.minmaxpower.com/ja/product/MRZI100
https://www.minmaxpower.com/ja/product/MRZI150
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34 35

MINMAX
DC-DC AC-DC 1-150W

MINMAX
DC-DC AC-DC 1-150W

DC-DC AC-DC

SIP

1"×1" 

SMD

2"×1" 

DIP 

DIN

DC-DC

DIP 

SMD

2"×1" 

AC-DC

DC-DC

SIP

2"×1" 

SMD

DIN

DIP 

DC-DC

DIP 2"×1" SIP

1-5W

10-30W

1-6W

40-50W

1-15W

6-60W

3-60W 1-2W

15-20W

1W

6-60W

2-10W

1W

2-10W

1-2W

15-20W

24-60W3W 10-40W 50-150W
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