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SHE YRS T

(VN). ¥etMo 2 HAt ZHX|0fl= M ot Z X[ 7} 8
X|o| CtS Ml 74X Atet2 A LHOF 2L|C}H: 0.7 VN ~ 1.25 VN 2| Mgt

1 X7 1.4 VN MX| FQ,

e Ot HO|M & 4= Q50| MINMAX B Q1= DC-DC Z1HE HAEE= &

Hel, B5 Y, U HEf o, MX| WY S ZELICt.

2l Of7|EllK{of] =R 24V, 36V, 48V, 72V, 96V, 110VDC &
17| 20| MINMAX E & Q1= DC-DC HHE{= XH= A| Ik} =5

,0.1 X7t0.6 VN 45, ZTX NS 4™ &

R EN 50155 X

HEZEHAE J|&E

x=g [HAEJ|E

MINMAX HIAE 7|&

EN 50155 13.4.1/ EN 50155 5.1.1.1

Test Voltage / Time: 0.7 VN / 10min.
Test Voltage / Time: YN/ 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

el HE
Supply Variations

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

EN 50155 13.4.3/ EN 50155 5.1.1.2

Hel 7t
Supply Interruptions

Class S1: 100%VN / OmS
Class S2: 100%VN / 10mS
Test Number: repeated 10 times

Class S1: 100%VN / 0mS
Class S2: 100%VN / 10mS*
Test Number: repeated 10 times

N 50155 13.4.3/

EN 50155 5.1.1.3

mgl M3
Supply Change Over

Class C1: Dip 40%VN / 100mS
Class C2: Interruptions 100%VN / 30mS
Test Number: repeated 10 times

Class C1: Dip 40%VN / 100mS & 10min.
Class C2: Interruptions 100%VN / 30mS*
Test Number: repeated 10 times

MINMAX TECHNOLOGY
fany

£2M J710|E | 2023
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EN 50155 : 2017 &X =&t

2o /g HA HAE EN 50155 13.4.9

Isolation / Withstand

Voltage Test Test Voltage / Time: 1500VAC / 60sec.

Test Voltage / Time: 2000VAC / 60sec.

Van)
A

VanY
A\

EN 50155 13.4.3
e apmet Voltage Level / Duration: 1.4 VN / 0.1sec. Voltage Level / Duration: 1.4 VN / 10min. .
Supply Over Voltages Voltage Level / Duration: 1.4 VN / 1sec. Voltage Level / Duration: 1.4 VN / 60min. -
Test Number: repeated 10 times Test Number: repeated 10 times
5 *RHAIEHLE2 MINMAX Off 225tAlR . ®
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EN 50155:2017 &k Q15 - ®X7|

Radio-Frequency,
Electromagnetic

Field Immunity
Test

Frequency / Field: 2000~2700MHz/5 V/m
Frequency / Field: 1400~2000MHz/10 V/m
Frequency / Field: 80~1000MHz/20 V/m

EMS

THI\1H wE

= PY
i HIAE
Electrical Fast

Transient/Burst

Immunity Test

EN 50155 13.4.8 / EN

Line, Neutral, Line+Neutral: +2KVDC

HE| EAE

Surge Immunity

Test

EN 50155 13.4.8 / EN

Line to Line: £1KVDC

HRI} A
LI EIAE

Radio-Frequency,

Conducted
Disturbances
Immunity Test

Frequency : 0.15 to 80MHz
Field: 10 Vrms

X} ZI

7SS EHAE
Power Frequency

Magnetic Field
Immunity Test

No Needed

2 TS 21

~ EN 50155 : 2017 &= xgt
EMC HIAE &=
ZHAE MINMAX HAE &

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

C?rﬁﬁtagld Frequency / level: 5~30MHz / 93 dBuV Frequency / level: 5~30MHz / 60 dBuV*

Emission Frequency / level: 0.5~5MHz / 93 dBuV Frequency / level: 0.5~5MHz / 60 dBuV*

Frequency / level: 0.15~0.5MHz / 99 dBuV Frequency / level: 0.15~0.5MHz / 66 dBuV*
EMI

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

SAL Fl F level: 30~230MHz / 40 dB(uV,

Radiated Freq”ency; level' o 1000; |-/| e ::3[/ '\;’/] | | Frequency /level: 30~230MHz / 40 dBluV/m*

ssien requency frevet: 258 ? UM Erequency / level: 230~1000MHz / 47 dB(uV/m)*

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

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

ESDEHAE Air Discharge: +8KVDC Air Discharge: +8KVDC

ESD Immunity
Test Contact Discharge: +6KVDC Contact Discharge: +6KVDC
Indirect Discharge HCP & VCP: +6KVDC Indirect Discharge HCP & VCP: +2/4/6KVDC
EN 50155 13.4.8 / EN 50121-3-2, EN 61000-4-3
FXHI} 2EA} LA Frequency / Field: 5100~6000MHz/5 V/m
HAE Frequency / Field: 5100~6000MHz/3 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

50121-3-2, EN 61000-4-4

Line, Neutral, Line+Neutral: +2KVDC*

50121-3-2, EN 61000-4-5

Line to Line: +2KVDC*

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

Frequency : 0.15 to 80MHz
Field: 10 Vrms

EN 61000-4-8

Frequency: 50Hz
Field: 30/100/1000 A/m

EN 61000-4-10

MINMAX TECHNOLOGY

£2M J710|E | 2023

-E% 25 W9 MY
HE 980 X 2 Bl AELS Ofaf T 20| A3 A FAUS U 74X SO HO|FLICH HE 91F DC-DC ZH
EIS M7AZ 0 AlAY AIS BFHOIM 25 2R 7H( Ot EO FEE 20t 20| ) LASt X| SH=X|S ma{shof LI},

Table 1-Hazard Level Classification

‘ s ‘ Equipment Operating Temperature Range(°C) 7|7 25 2 H?
0T1 -25°C to +55°C
0T2 -40°C to +55°C
0T3 -25°C to +70°C
0T4 -40°C to +70°C
0T5 -25°C to +85°C
0Té -40°C to +85°C

OT5 5! OT6 EtRU2 AtEe| 2 @7 Aol 2utAQl AFFO 2 ALET 4= flELICH( 2Lt Bt X & FX] (SDU),
L HEE RUEM ALEE 5= ASLICH)
OT1 % OT2 Bt 2 A 3l 2FMof| MEtetL|Ct. &7 2= 25°C £ RX|=[00F 6t , M 5l REMO 2 =M=
of M +Fof| &S 0| & ASLICH. 0T3 3L 0T4 EtU2 7| 7|1&E 27t 45°C 21 FHH|Ll F|of] O 4HL|Ct. o]
ot FH 2= 22 AL ol FES 0IE = JAFLIC
o A HAMM ML 2= 24E5S 125t T 249 2Tt X|YE FH 28 X0HX| - F ofjof gLCH. oIS S
0, PCB | 37| 27t 2f 15°C 455tz BR (0| R 452 F CB 2| M3 AH|Z E=

ARl 71 =28, 2X 37| =& S0l wtet FetELct) 7 s ELICt. PB :

£ 4 E= X0 2 HIX|SI7LE PBA 2| 59| 2HS e H & 5183h= A S 1dlof HLICH. S2YM= EF 28
= Zd|of ofsli 2Rt @A SS 12{sl{oF LTt .

LR oAXel L (o : otE[M , sHglo] Jek, Ex HAAS2| HX|) of CtHeiM= HE 2 (08 H|O|X| ) 2t 0| ST1 E=
ST2 of HEHO| 7| X38t0] ThA|ZE B =AM AKX 2 FHH[O| It &S HHO0| =~ =|0{0F LTt .

Table 2 - Switch-on Status of the Extended Operating Temperature Rating

‘ A ‘ Switch-0On Extended Operating Temperature A2|X| 2 A &5 2 (AIZH:102)
STO No Switch-On Extended Operating Temperature AQ|X| 2 H|HZE 25 2
ST1 OTx + 15°C
ST2 OTx + 15°C

LI EIAE <)
Damp Oscillatory Frequency: 0.1 & 1 MHz
Magnetic Field No Needed Field: 30 A/
Immunity Test letd: m
o ®
“ XEAEH LEE 2 MINMAX Off 22|5HIA|2
S

L
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EN 50155 : 2017 &= =% | MINMAX HIAE &&=

X2 AIE HIAE
Low Temperature

Start-up Test

EN 50155 13.4.4 / EN 60068-2-1

Test Curve Follow by EN 50155 : 2017 with:
- Operating Temperature Class : 0T4
- Continuous Operation Checks Period: 8 HRs

A A
Dry Heat Test

EN 50155 13.4.5 / EN 60068-2-2

Test Curve Follow by EN 50155 : 2017 with:
- Operating Temperature Class: 0T4
- Switch-0On Extended Operating Temperature Range Class: ST2
- Thermal Test Cycle: C
- Continuous Operational Checks Period: 8 HRs

X2 MEHAE
Low Temperature

Storage Test

EN 50155 13.4.6 / EN 60068-2-1

Test Curve Follow by EN 50155 : 2017 with:
- Temperature / Dwell Time: 16HRs in storage

F71% 22 N

[=]
Cyclic Damp
Heat Test

EN 50155 13.4.7 / EN 60068-2-30

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

5]

5]

FM 710|E | 2023
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HAE 82

= HAE MINMAX A8 &

TN e TS HAE

Functional
Random
Vibration Test

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

Category 1, Class B, Body Mounted Category 1, Class B, Body Mounted
Frequency Range: 5Hz~150Hz Frequency Range: 5Hz~250Hz
Grms Value: 0.102 Grms (1.0 m/s?) for Each Axis | Grms Value: 0.2 Grms (2.0m/s?) for Each Axis

Dwell Time: 10min/axis in Storage Dwell Time: 10min/axis in Operation

71 HWH TS HAE

Increased
Random
Vibration Test

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

Category 1, Class B, Body Mounted Category 1, Class B, Body Mounted
Frequency Range: 5Hz~150Hz Frequency Range: 5Hz~250Hz
Grms Value: 0.806 Grms (7.9m/s?) for Each Axis Grms Value: 1.2 Grms (12m/s?) for Each Axis

Dwell Time: 5 HRs/axis in Storage Dwell Time: 5 HRs/axis in Operation

ZHEHAE
Shock Test

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

Category 3, Axle Mounted

Wave Form: Half-Sine

Category 1, Class A&B, Body Mounted Acceleration Peak: 5.102 Grms (50m/s?) for Each Axis
Wave Form: Half-Sine Dwell Time: 30mS in Operation

Acceleration Peak: 5.102 Grms (50m/s?) for Each Axis | Acceleration Peak: 10 Grms (100m/s?) for Each Axis
Dwell Time: 30mS in Storage Dwell Time: 11mS in Operation

Shock/Bump Times: 3 Times for Each Direction | Acceleration Peak: 100 Grms (1000m/s?) for Each Axis
Dwell Time: 6mS in Operation

Shock Times: 3 Times for Each Direction

SEHAE
Bump Test

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

Wave Form: Half-Sine

Acceleration Peak: 5.102 Grms (50m/s?) for Each Axis
Dwell Time: 30mS in Operation

Acceleration Peak: 10 Grms (100m/s?] for Each Axis
Dwell Time: 11mS in Operation

No Needed

Bump Times: 2000Bumps for Each Direction

LMNMAX TECHNOLOGY

S
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EN 45545-2 2 T2 X| HAE

rY mot it
r
m
Z
=N
()]
()]
N
b
N
FH
MM
rlo

"2 golota ASLICt.

HAE LHE
1. 32 2HH =H|Ql 7|5 EF
2. 2 Mzl SEURT SE

L UHEAE M=

Table 1 - Hazard Level Classification

X " E|AE Cf|o|&{ Ztof et SHRY X |

T WE RS MAUS MY 2E M= 7t SHAYKX| HAE EN45545-2 2| 23 Q71 Ateto|
C R1-R26 9| Ctst A0 275t HIAE M2 E FE26t0

=—
AE 520

2318 22 YIS 27
'd

25} M5 KE Y EHAE X

S&io| xlzkof| izt of2l| Table 1-Hazard Level Classification ES & X810

| WIHEILICE (HL Level).

LMNMAX TECHNOLOGY

HE 915 2 22 M J}0|= | 2023

1

EN 45545-2 2 {2 X| HAE

Operation Category 1

Vehicles for operation on infrastructure where railway vehicles may be stopped with minimum delay, and where a

safe area can always be reached immediately.

Operation Category 2

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.

Operation Category 3

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.

Operation Category 4

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.

Design category *MINMAX 2| 2= E T 215 HHE{Q Z2tAE 51F , Qi 2|2 J[H 5! 38 XER2 BF 2T " SHUX| 45 X & "
Operation N : A: : S: B|AE Co[Ef Zxtof w2t E|AE Mz o| SIMYX| HIAE S5 (HL Level) S HIHot0 Hx X1 29| QIHdsS 2%
Standard | Vehicles forming part of an automatic | Double decked | Sleeping and =t
category : ' ' . : : erL|Ct.
vehicles train having no emergency trained vehicles couchette vehicles
staff on board
1 HL1 HL1 HL1 HL2
2 HL2 HL2 HL2 HL2
3 HL2 HL2 HL2 HL2
4 HL3 HL3 HL3 HL3
@ @
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MIZI03 Al2|= DIP IH7|X|

c“us C B

UL 62368-1
UL 60950-1  Scheme

C€

9-36

3W e DIP Package

UL 62368-1
UL 60950-1 Scheme

MIZ103-245S05 5 600 80%
MIZI03-24512 12 250 84%
MIZI03-24515 15 200 85%
MIZI03-24D12 +12 +125 83%
MIZI03-24D15 +15 +100 84%
MIZI03-48505 5 600 80%
MIZI03-48512 12 250 83%
MIZI03-48515 15 200 84%
MIZI03-48D12 +12 +125 83%
MIZI03-48D15 +15 +100 83%
MIZI03-110S05 5 600 80%
MIZI03-110S512 12 250 84%
MIZI03-110S15 15 200 84%
MIZI03-110D12 +12 +125 83%
MIZI03-110D15 +15 +100 85%
@
I n mn
MKZI10 A|2|= 2" x1" I{7 || ~ = o e

5,12,15, | 3000VAC -40~+92°C
MiZio3 3w 208__17650 +12, +15 | Reinforced 85% | Ambient
10-40W « 2"x1" Package

9-36 5,12

14 3000VAC -40~+95°C

MKZIT0 ow 4108_'17650 ;152'_2;%'5 Reinforced | 877 |  Ambient

9-36 5,12

' 14 3000VAC -40~+88.5°C

MKZI20 20w 208__17650 1_1152"?;?5 Reinforced | 88% | Ambient
512,15, | 3g00vAcC -40~+77.5°C
MKZI40 40W | 36-160 +21l§' 5+l%'5 Reinforced | 7% |  Ambient
50-150W e Quarter Brick

43-101 | 5,12, 3000VAC -40~+85°C
MTQZS0 | S0W | % 160 | 18,24, | Reinforced | 727 | Ambient
@ | 512,15, | 2000VAC -40~+105°C
MRZI75 75W | 36-160 24,54 | Reinforced 91% | Base plate
| 512,15, | 2000VAC -40~+105°C
MRZI100  |100W| 36-160 “54" | Reinforced |"15% Base plate
@ | 5,12,15, | 2000VAC -40~+105°C
MRZI150  |150W| 36-160 24,54 | Reinforced 90% | Base plate

WPlease refer to derating curve information form datasheet
2 Please refer to star-up voltage information form datasheet

52 Hg

D
%

S

MINMAX TECHNOLOGY

L

S

(mA)max
MKZI10-24505 5 2000 84%
MKZI10-24512 12 835 86%
MKZI10-24515 15 670 87%
MKZI10-24524 24 417 88%
MKZI10-24D12 +12 +417 86%
MKZI10-24D15 +15 +335 87%
MKZI10-48505 5 2000 85%
MKZI10-48512 12 835 87%
MKZI10-48515 15 670 87%
MKZI10-48524 24 417 86%
MKZI10-48D12 +12 +417 89%
MKZI10-48D15 +15 +335 88%
MKZI10-110S05 5 2000 82%
MKZI10-110S12 12 835 85%
MKZI10-110S15 15 670 85%
MKZI10-110S24 24 417 85%
MKZI10-110D12 +12 +417 86%
MKZI10-110D15 +15 +335 86%

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmaxpower.com
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MKZI20 A|2|= 2" x1" {7 | X|
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)é”\}\ Siex

EN50155

M1 GB CE€
UL 609501 Scheme

VanY
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MKZI20-24505 5 4000 87%
MKZI20-24512 12 1670 87%
MKZI20-24515 24 15 1330 87%
MKZI20-24524 (9 - 36) 2 833 87%
MKZI20-24D12 12 +833 86%
MKZI20-24D15 +15 +667 86%
MKZI20-48505 5 4000 87%
MKZI20-48512 12 1670 88%
MKZI20-48515 48 15 1330 88%
MKZI20-48524 (18 - 75) 2% 833 88%
MKZI20-48D12 12 +833 87%
MKZI20-48D15 +15 +667 87%
MKZI20-110S05 5 4000 84%
MKZI20-110512 12 1670 86%
MKZI20-110515 100 15 1330 86%
MKZI20-110524 (40 - 160) 2 833 86%
MKZI20-110D12 +833 86%
MKZI20-110D15 + +667 86%

MKZI40 A|2|= 2" x1" IH7 | X| cED

==\ M CB

UL 60950-1  Scheme

EN50155

C€

MINMAX TECHNOLOGY

MKZ140-110S05

MKZ140-110512

MKZ140-110515

MKZ140-110S24

MKZ140-110S54

MKZ140-110D12

MKZ140-110D15

110
(36 - 160) 24

+15

£ dMg
(mA)max

8000

3330

2670

1670

741

+1670

+1330

88%

89%

89%

89%

90%

89%

89%

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmaxpower.com
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MTQZ50 Al2|= 4 22| 1 =22

MRZI75 Al2|= 4 22| 1

HE 3 3y £84 J10[= 12023 31
-\ A
== gian GB C€
MTQZ50-72505 5 10000 90%
MTQZ50-72512 12 4170 92%
72
MTQZ50-72515 (43-101) 15 3330 92%
MTQZ50-72524 24 2080 M%
MTQZ50-110S05 5 10000 90%
MTQZ50-110512 110 12 4170 M%
(66 - 160)
MTQZ50-110S15 15 3330 92%
MTQZ50-110S24 24 2080 M%
= F=NN NEW
- -\ A
?’}\ s GB C€
EH MR
(mA)max
MRZ175-110S05 5 15000 89%
MRZ175-110512 12 6250 M%
MRZ175-110S15 110 15 5000 M%
(36 - 160)
MRZ175-110S24 24 3125 90%
MRZ175-110S54 54 1390 89% <
4
*There are different features & spec. by each series. )g>
For detailed series datasheet, please refer to www.minmaxpower.com <
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= Ho| 1 HEICED .
(%) MRZI100 A|2|= 4 22| 1 EE/El 2\ M. CB (€

-1 Scheme
Ensorss UL 60950-1

MRZI100-110S05 5 20000 91.5%

MRZI100-110512 12 8400 91%
110

MRZI100-110815 (34 140) 15 6700 90.5%

MRZI100-110524 24 4200 89%

MRZI100-110S54 54 1850 89%

VanY
N\

TR MRZI150 Al2|= 4 59| 1 22| aEm .
- =] | == M CB (€

g -1 Scheme
Ensorss UL 60950-1

=y M7

(mA)max
MRZ1150-110S05 5 27000 90%
MRZ1150-110512 12 12500 90%
MRZI150-110515 (34" '540) 15 10000 89%
MRZI1150-110S24 24 6250 88%
MRZI1150-110S54 54 2780 88.5%

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