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MEDICAL SAFETY POWER SOLUTIONS
ENGINEERED BY MINMAX

MINMAX has an extensive history and experience with the design of medical safety DC-DC converters and
AC-DC power supplies for demanding applications in both medical and healthcare instrumentation that
requires medical safety and a reinforced insulation system. MINMAX offers a large standard range of
high-isolation and reinforced insulated medical safety DC-DC converters with a power ranging from 1 to
20 W and AC-DC power supplies with a power ranging from 24 to 60 W.

Given the requirements for medical/healthcare applications for /O isolation, MINMAX Medical Safety
Power Solutions are rated from 3000 to 5000 VAC and possess reinforced insulation and a low leakage
current for operator protection (2xMOOP) or patient protection (2xMOPP).

All medical safety products meet the latest medical safety standards (ANSI/AAMI ES 60601-1 and IEC/EN
60601-1 3" edition) and are approved for nominal working voltages of 250 Vrms or higher.

MINMAX medical safety DC-DC converters and AC-DC power supplies offer cost-effective power
solutions for demanding medical and healthcare applications in dental chairs, oral care equipment,
infusion pumps, medical assist devices, medical oxygen monitors, medical carts, CT scanning, ultrasound,

and many pieces of medical auxiliary equipment.
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HISTORY OF THE EDITIONS OF MEDICAL SAFETY
STANDARD IEC 60601

+ Medical Safety Standard IEC 60601 was first published in 1977; the internationally accepted and approved
IEC 60601 standard is the fundamental document that addresses many risks and has been developed to

help alleviate safety issues associated with electrical medical and healthcare equipment.

* The standard consists of four distinct parts: the base standard (60601-1), collateral standards (60601-1-x)
, particular standards (60601-2-x), and performance standards (60601-3-x).

The base standard, IEC 60601-1, has been adopted in most major countries as a national standard.

+ The 3" edition of the approved IEC 60601-1 medical safety standard was first published by the IEC in
2005 (IEC 60601:2005). The IEC 60601 standard was adopted by the European Union in 2006 and
published as EN 60601-1:2006. The 3" edition standard was also published in 2006 by the USA but is
different from the 2" edition published by UL. The 3" edition was published by the American Association
for Medical Instrumentation (AAMI) and published as ANSI/AAMI ES 60601:2006. Canada published this

medical safety standard in 2008 as CAN/CSA 60601:2008.

The 3 edition of Medical Safety Standard |IEC 60601 went into effect at different times depending

on region.

KA | 1+ EDITION published by IEC
Rt 8 | 2" EDITION published by IEC
pAV[OLY | 37 EDITION published by IEC

nada enforces
" edition for
new devices

Ca
B

July 2014
EU enforces 3
edition on all new

and existing products

June 2012

Jan 2014
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HISTORY OF THE EDITIONS OF MEDICAL SAFETY
STANDARD IEC 60601

+ In Europe, the 2™ edition of the IEC 60601-1 standard was withdrawn; all products including both new
products introduced to the market and products already on sale need to be certified under the 3 edition
of the EN 60601-1 standard before the cessation date. The original cessation date for the 2" edition in
the United States is July 1, 2013. The FDA announced an extension to give US medical device designers
a slight reprieve, setting the updated transition date to December 31, 2013, and the effective date for
the released 3™ edition was January 1, 2014. Unlike the EU, the FDA only requires that new products
after this date need to be certified to the ANSI/AAMI ES 60601-1 standard; existing products do not.

In Canada, the original cessation date for the 2" edition was delayed, as in the USA, with an updated
transition date of June 30, 2014. The effective date for the released 3™ edition was July 1, 2014. However,

only new products after this date need to satisfy the 3™ edition.

+ All MINMAX medical safety AC-DC power supplies and medical safety DC-DC converters have been
certified to the approved 3" edition standard (with twice the means of protection for the majority of

power supplies) and also tested against the 2" edition.

CHANGES FROM THE 2" EDITION TO THE 3
EDITION OF THE IEC 60601-1 STANDARD

+ In the 2" edition of the [EC 60601-1 standard, the guidelines need to be applied when the electrical

medical and healthcare equipment was within the “patient vicinity,” defined as a 6-ft. radius around the

patient.

¢ There were three categories of increasing severity:

Type "B" (body)
An applied part that is o
not in electrical contact
with the patient.

Type "BF" (body floating)
An applied part that is
electrically connected to o
the patient but not
directly to the patient's
heart.

Type "CF" (cardiac floating)
An applied part thatis
electrically connected to
the heart of the patient.
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CHANGES FROM THE 2 EDITION TO THE 3
EDITION OF THE IEC 60601-1 STANDARD

+ The 2™ edition of the IEC 60601-1 standard only addresses the basic safety issues for protection from
any electrical, mechanical, radiation, and thermal hazards. However, it did not require devices to remain
functional; a fail-safe was adequate and did not take the essential performance of the device into account
in a pass/fail result test. Therefore, the 3" edition of the IEC 60601-1 standard introduces specifications
for “essential performance” that require medical/healthcare equipment to continue functioning throughout
the test process.

+ As medical safety AC-DC power supplies and medical safety DC-DC converters have significantly played
a crucial role in certified electrical medical and healthcare equipment, the 3" edition of the IEC 60601-1
standard introduces new concepts such as the essential performance of equipment and distinguishes
protecting the equipment’s operator and the patient by Means of Operator Protection (MOOP) and
Means of Patient Protection (MOPP) classification in terms of the separation safety distance, insulation
schemes, and dielectric strength requirements.

+ The classification determined the mandated or allowed types of levels of isolation, insulation, creepage

, air clearance, and leakage current that operators and patients may come into contact with.

ISOLATION VOLTAGE AND SAFETY DISTANCE
IN THE 3 EDITION OF THE IEC 60601-1 STANDARD

The 3™ edition of the approved IEC 60601-1 safety standard specified that the safety distance for the
minimum creepage, air clearance, and isolation voltage must be met in order to avoid risks and to ensure
freedom from dangerous energy shocks due to any electrical shocks and excess energy hazards, transient
voltage spikes, insulation breakdown of the power architecture, mechanical damage, ignition, fires, shorts
developing between PCB tracks and across air gaps, arcing, and ground loops, which comply with the
limited leakage current during normal and single-fault conditions.

The level requirement for the isolation voltage depends on the insulation type, the working voltage, and
the degree of pollution, and the insulation barriers must have undergone a high-voltage test.

From our standpoint at MINMAX, we believe that the power supplies for medical and healthcare
equipment should provide the highest degree of protection; therefore, our medical safety DC-DC
converters and AC-DC power supplies have 2xMOPP/2xMOOP from the primary side to the secondary
side (mains AC to low-voltage DC). This gives medical/healthcare equipment designers flexibility and
assurance that there are primary and secondary reinforced insulation barriers in the medical power

architecture to ensure long-term safety.

MOOP MOPP
Insulation Air Creepage Test Air Creepage Test
Clearance | Distance Voltage Clearance | Distance Voltage
Basic (1 x MOP) 2.0mm 3.2mm 1500 VAC 2.5mm 4.0 mm 1500 VAC
N 0 64mm  3000VAC  50mm 80mm  4000VAC
(2 x MOP)

Insulation test voltages based on 250 VAC working voltage. MOP = Means of protection
MOOP = Means of operation protection

MOPP = Means of patient protection

04



ISOLATION VOLTAGE AND SAFETY DISTANCE IN
THE 3 EDITION OF THE IEC 60601-1 STANDARD

Conductor Conductor
Clearance Distance

-

\\\Creepage Distance

. P

.'/

+ Clearance Distance &

¢ Creepage Distance

is the distance between
two points over the
surface

is the distance between

two points through air Non- conductor

D LEAKAGE CURRENT IN THE 3 EDITION OF THE
IEC 60601-1 STANDARD

¢ Whether the product is considered MOOP or MOPP, the leakage-current requirements must be met.
+ A further change between the 2™ and 3 editions is related to the Earth leakage-current requirements.

* The leakage current needs to comply with a limit value to avoid risks and ensure freedom from dangerous
energy shocks due to any electrical shock and excess energy hazards, transient voltage spikes, insulation
breakdown of the power architecture, mechanical damage, ignition, fire, shorts developing between
PCB tracks, air gaps, arcing, and ground loops that the operator or patient may come into direct contact

during normal and single-fault conditions.

+ Leakage-current tests are designed to simulate a human body coming into contact with different parts
of the medical/healthcare equipment. The measured leakage-current values should comply with the

acceptable limits.

Earth leakage current Current flowing in the earth conductor.

Enclosure leakage current Current flowing to earth via the patient from the enclosure.

Patient leakage current Current flowing to earth via the patient from an applied part.

Patient auxiliary current Current flowing between two applied parts.

Leakage Current brBEH TYPE BF INEEEHR

NC SEE HE SEE NC SEE

Earth leakage current general 500 pA* 1000 pA 500 pA* 1000 pA 500 pA* 1000 pA
Enclosure leakage current ! 100 pA 500 pA* 100 pA 500 pA* 100 pA 500 pA*
Patient leakage current AC | 100 pA 500 pA 100 pA 500 pA 10 pA 50 pA |
Patient auxiliary current DC 10 pA 50 pA 10 pA 50 pA 10 pA 50 pA

NC = Normal Conditions

SFC = Single Fault Conditions

* The maximum Earth and enclosure leakage current for patient care equipment in the US is 300 pA.

M*Enclosure Leakage Current” changed to “Touch Leakage Current” in the 3" edition of the IEC 60601-1 standard
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INSULATION TYPE

* The five different types of insulation grades are listed below.

Insulation that is necessary only for the correct functioning of the equipment
and does not provide any protection against electric shock.

Functional Insulation

Basic Insulation Insulation applied to live parts to provide protection against electric shock.

Independent insulation applied in addition to basic insulation in order to provide

Supplementary Insulation . : ! : : . :
PP y protection against electric shock in the event of a failure of basic insulation.

Double Insulation Insulation comprising both basic insulation and supplementary insulation.

Single insulation system applied to live parts which provide a degree of

Reinforced Insulation : : : . ; :
protection against electric shock equivalent to double insulation.

STRUCTURE OF THE MEDICAL INSULATION SYSTEM

¢ The figure below shows the insulation system structure and two insulation barriers that provide two

Means of Protection (MOP) that must be present within medical/healthcare systems.

+ Two insulation barriers are required to ensure that the applied part, which includes both patients and
operators, is isolated and protected from dangerous energy shocks due to any electrical shocks and
excess energy hazards, transient voltage spikes, insulation breakdown of the power architecture,
mechanical damage, ignition, fire, shorts developing between PCB tracks, air gaps, arcing, and ground

loops and complies with the limited leakage current during normal and single-fault conditions.

+ Within the electrical safety area, medical safety approval requires equipment to implement two Means
of Protection (MOP) such that if a failure occurs within one area, a second mechanism safeguards the
operator and/or patient against dangerous energy shocks from any electrical shocks and excess energy

hazards, transient voltage spikes, and insulation breakdown of the power architecture.

MINMAX medical safety AC-DC power supplies and medical safety DC-DC converters have been
approved to the new 3™ edition of the IEC 60601-1 standard with a reinforced insulation level. Further, all
medical safety AC-DC power supplies provide 2xMOPP and are suitable as the primary reinforced
insulation barrier. All medical safety DC-DC converters provide 2xMOPP or 2xMOOQOP and are suitable as
the secondary reinforced insulation barrier of the insulation system structure to ensure the long-term

safety of operators/patients.



STRUCTURE OF THE MEDICAL INSULATION SYSTEM

+ Medical/Healthcare Insulation System

IEC 60601-1 3@ Approved IEC 60601-1 3d Approved
AC-DC Power Supply DC-DC Converter

Line _ g
_— 1 >
VDC
@ MP Dual LP AP
= e VDC ! .
Neutral
Bdttene&;
PE

‘ Primary Reinforced ‘ Secondary Reinforced

X

applied part

Insulation Barrier Insulation Barrier

MP : Mains Part
LP : Live Part = Non Applied Part Electronic Circuit
AP : Applied Part = Applied Part Electronic Circuit

MEDICAL EMC STANDARDS

+ All MINMAX medical safety AC-DC power supplies and DC-DC converters undergo 4" edition medical
EMC (Emission + Immunity) testing of LIFE-SUPPORTING ME EQUIPMENT to help us provide as much
information as possible during the design-in process to ensure that medical/healthcare equipment
comply with EN 50155: 2009+Al for EMI (Electromagnetic Interference) and EN 60601-1-2: 2015 for EMS

(Electromagnetic Susceptibility).

* EMC Test Level of Medical Safety DC-DC Converters

Phenomenon EN 60601-1 Reference MINMAX Test Level of
Reference Clause| Standard Medical DC-DC Converters
Quasi-peak |Average
015-05MHz | 26 dauv |66 dBuv |
o Group 1 05— 5.0MHz Quasi-peak |Average
Conducted Emission EN 55011 EN 55011 Class A | : 73dBuV 60 dBuV |
EMI Quasi-peak |Average
5.0 - 30MH
. *  73dBuv  60dBuV
Radiated Emission EN 55011 ENssor1 | Oroup 1| 30-230MHz | 40 dBuV/m
Class A 230_1000MHz 47 dBuV/m
Air Discharge : +15KVDC
ESD Ti EN 1-1-2 IEC 61 -4-2
ob fest o0 ore Contact Discharge : £8KVDC
80 to 2700MHz : 10V/m
Radiated | ity (RS EN 60601-1-2 IEC 61000-4-3
SdiEmRcImmhni.(S) 385 to 6000MHz : 9-28 V/rm
EMS Electrical Fast Transient (EFT) EN 60601-1-2 IEC 61000-4-4| L1, L2, L1+L2 : £2KVDC
Surge Immunity Test EN 60601-1-2 IEC 61000-4-5| L1 to L2 : +2KVDC
0.15 to 80MHz : 10VWrms
Conducted | ity (CS - -
onducted Immunity (CS) | EN 60601-1-2 | IEC 61000-4-6] 61 Frequency : 6 Vims
Power Frequency Magnetic .
21 A8 XY, Z 1 30 A/
Field (PFMF) EN 60601-1-2 | IEC 61000-4 8. axis m
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MEDICAL EMC STANDARDS

* EMC Test Level of Medical Safety AC-DC Power Supplies

Phenomenon EN 60601-1 Reference MINMAX Test Level of
Reference Clause| Standard Medical AC-DC Power Supplies
- ] | "Quasi-peak“ Average 1
(015 -0SMHz | 4 56 dBuV 56-46 dBUV.
i Group 1 B Quasi-peak | Average
Conducted Emission EN 55011 EN 55011 Class B | 0.5-50MHz | s6dBuv | 46dBuV |
EMI B Quasi-peak | Average
. , , S0-30MHz 1 (b dBuv | 50dBUV
30 - 230MHz 30 dBuV/m
Radiated Emission EN 55011 enssonr  OrouR T |
Class B 230 - 1000MHz 37 dBuV/m
Air Disch : £15KVDC
ESD Test EN60601-1-2 | IEC61000-4-2 |~ oo 000

Contact Discharge : +8KVDC

80 to 2700MHz : 10V/m

Radiated Immunity (RS) | EN 60601-1-2 | IEC 61000-4-3 | 555 so00MHz : 9-28 V/m

gkl [Ea'__‘c’;}Tra"S'e"t EN 60601-1-2 | IEC 61000-4-4 L, N, L+N : £2KVDC
Surge Immunity Test EN 60601-1-2 IEC 61000-4-5 Lto N :+2KVDC

, 0.15 to 80MHz : 10V
EMS Conducted Immunity (CS)|  EN 60601-1-2 | IEC 61000-4-6 N i Pk
ISM Freguency : 6 Vrms

Power Frequency

s 1 -4-8 X, Y, Z axis :
Magnetic Field (PFMF) EN 60601-1-2 IEC 61000-4-8 X, Y, Z axis: 30 A/m

Dips : 100% Reduction for 0.5 cycle at 50 Hz

Voltage Dips 100% Reduction for 1 cycle at 50 Hz
EN 60601-1-2 | IEC 61000-4-11 30% Reduction for 25/30 cycle at 50/60 Hz
Short Interruptions Interruptions : 100% Reduction for 250/300 cycle
at 50/60 Hz

COST VS, RISKS TO SAFETY

+ Although the 3" edition of the IEC 60601-1 standard offers medical/healthcare equipment manufacturers
more options related to the choice of power supply, the upcoming question of risk vs. cost must be
considered, i.e., a cheaper power supply with a lower performance to save a few dollars versus a power
supply with higher specifications and safety certification that might cost more but reduce the risk as much
as possible.

After all, if you get it wrong in medical device design, it can limit your market, compromise your brand,

and severely delay regulatory approval or worse.

* As a result, the specifications of medical safety power supplies that are approved at the IEC/EN 60601-1
standard and comply with Means of Protection (MOP) is preferred for medical/healthcare equipment

manufacturers.



HIGHLIGHTED PERFORMANCE OF

MEDICAL SAFETY PRODUCTS

Ultra-wide Input Voltage Range

Input Voltage Fully Regulated
Range Output Voltage

9-18,18-36, B 117 U
36-75VDC +12VDC

* Example : MIW06-24512M

Fully Vacuum Encapsulated to Save Your System

* MINMAX medical safety power solutions are fully vacuum encapsulated and use the glue of UL94V-0 grade.

MTBF > 4 Millions HRs

Vibration
& Shock/Bump

Electrostatic
Discharge (ESD)

Temperature

- Glue Gun

- Vacuum Pouring Machine

Non-interference

* Example : MIW06-24512M
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D Reinforced Insulation & 5KVAC Isolation for System Safety

+ The 5KVAC I/O isolation with reinforced insulation 8mm Creepage & Clearance with 2xMOPP Level
and vacuum encapsulated creates a solid electrical
barrier which to protect sensitive circuit load from
noise, electromagnetic disturbances, power bus
fluctuation, avoid the risk and ensure freedom
dangerous energy shock from any electric shock and

excess energy hazards, transient voltage spike,

insulation breakdown of power architecture, mechanical Primary Secondary

damage, ignition, fire and short developing between
Isolation 5KVAC/60sec with Reinforced Insulation

PCB tracks, air gaps, arcing and ground loop that
SRS - . : Low Leakage Current < 2uA

provide safety on long-term operation of medical/ Low 1/O Isolation Capacitance 40pF max.

healthcare equipment.

* Please refer to the "Isolation Voltage and Safety Distance in the 3" Edition of the IEC 60601-1 Standard & Leakage Current in the 3" Edition
of the IEC 60601-1 Standard & Insulation Type" on Page 04 & 05 & 06 for more information.

* Example : MIW06-24512M

D Wider Operating Ambient Temperature Range

* Wider operating temp. range by latest thermal management technology and fully vacuum encapsulated.

Wider Operating Temp. Range
100
-40 to +95°C without air-forced fan or heatsink cooling 40 . . \
L0}
Q \
Storage Temp. Range 5 40
g 110
2
50 to +125°C £ 40 |
a v \
5
Operating Humidity o 20 | | | \
95% rel. H 0 \
40 0 20 40 60 80 100 110
Ambient Temperature®C

* Example : MIW06-24512M
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Unstable-Mainstream/Before
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Gi00kHz Noise Filter

< 20mS Output Voltage MIW06-24512M

& So0v

Gi00kHz Moise Filter j Noise Filter Off

+

No Output Overshoot
at Start-up with Safer

Trig? T — EODkHz Moise Filter

Mainstream/Past Product




a0 dBuV Level (dBuV/m)

80
A L
3 -6dB
40| f 1 40
I”’\'\. e T t 4 i
b .'#"' 'wll\ i | L I 2 B
| M il ’ y |
ol I EE ] ! ] 0
0.15 0.5 1 2 5 30 224, 118, 612, 806, 1000
Frequency{MHz) Frequency(MHz)
300 ms
Pulse Period
5KHz Pulse
¥
B Ee—
tr

Low Ambient Temp. = High Ambient Temp.
No Qutput Load 2 Full Qutput Load
Low Input Line 2 High InputLine

No External Component Needed

J100ms @& . 100mv



long-term saf

are the instantaneous protection for UVP, OCP, OVP & SCP which help to ensure

é
Water
Washable
UL/cUL/IEC/EN 62368-1(60950-1) Approved Rt ‘
N RoHis
UL 508 Approved ‘

%

Medical Safety IEC/EN 60601-1 & HORL & MINMax®

INS-18VDC =1, g3,

ANSI/AAMI ES 60601-1 Approved N e R A,H

2001 A,
e COMPLIANT

v

CE Marking

Scheme

IEC 606011

LISTED “ ®
cus (TR

c
ANSI/AAMI - UL 62368-
ES60601-1 UL 60950-1

» I b ~ (lace as pe f 5
Protection Class Il as per IEC/EN 60536 GIIS c €
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Medical Safety Products Overview

Medical Safety DC-DC Converters
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W e SIP Pa
4555,
MAU400 | W 10.8-132
4555108132,

MEALIBINE S0 216264

1-2\W ¢ SMD Package

5,12, 15,
+5, £12, +15

512,15

3000vAC
Reinforced

4000VAC
Reinforced

75%

81%

. 1xXMOPP
-25~+85°C vooel ¢ |
-40~+95°C o | 2XMOPP| o | o

2-10W » DIP Package

4555, 108132, 5,12, 15, 4000VAC )
MSCUOTM | 1w 21.6-26.4 +12, +15 Reinforced | 34%| -40~+95°C * | >XMOPP| e | o
4555, 108132, 5,12, 15, 4000VAC o 1xMOPP
HIBEIERE | e 216264 +12, £15 Rebieneea | o #ar 4o amoop| * | °

45.55,108-13.2, 5,12, 15, 4000VAC i 1xMOPP
MDHU100 | 2W 216-26.4 +12, £15 Reinforced | /%] -25~+80°C MooP| * | *
9-40, 18-80, 5,12, 4000VAC i 1xMOPP
MIHW2000 | 3W 36-160 +12,£15 | Reinforced |33%| 40-+85°C | ¢ *| |*|exvoor| * | *
459,9-18, 5,58 12,15,  5S000VAC o
MIWOSM |35W | 1% D 19,475 Roforoad | 87%| -40~+96°C | o | o oo | o |2MOPP| o | o
9-18, 18-3 5,12, 15 5000VAC
MIWOSM | 6W Giace 12,19, 89%| -40~+95°C 2xMOPP
3675 +12, +15 Reinforced | & 7| 20+ IR N
9-18,1836,  3.3,5,5.1,12,15, 24, 5000VAC
1 i i 1~ ‘ d ‘ . . - el P
RGN IEY 3675 +12, +15 Reinforced | 0| 40-190°C |« | ¢ EuNE
9-18, 18-36, 5,5.1,12,15,24, | 4200VAC -
MKW15M | 15W b i Ranforcer 0% 40-+85°C | o | o e | | o |2MOPP| o | o
9-18, 18-36, 5,5.1,12,15,24, = 4200VAC e
MKW20M | 20W S o o R |90%| -40~+80°C | o | o o | | @ |2VOPP| o | o
Medical Safety AC-DC Power Supplies
o) o) .
) = @] @ 4T g€ | = X >
= %jJUg = 2 m 3 & = = (o] % AR
v T | @& =2 o = = = 2| ¥ B q S| S
) c o < < & o T, - o | = (] ] =1 =
> |3 | =22 Q< > e | 22 |1& (2] & B 5 B3
@ g | S8 os = 3 23 c |5 & [ = 2|2
% AQ 3 > = © o o |9 - = it
& - ® o = i oS &
= =)
5,9, 12,15, 24, 4000VAC e
AIM-24 | 24W | 85264 | > 7r L 19 sh ] 85%  -40~+80°C| e | o Chassis | e | o |[2xMOPP| e .
+12 £15 Reinforced ;
DIN-Rail
5,12, 15,24, | 4000VAC Fas
APM-40 | 40W | 85264 | > 15 Z1E |l oy 85% -40~+80°C| e | e Chassis || e 2xMOPP| e .
DIN-Rail
51 12 15 4000VAC PCB.
AYM-60 | 60W | 85-264 e : 88%  -40~+80°C| e | o Chassis e | e |2xMOPP| e .
24, 48 Reinforced DIN-Rail

' Please refer to derating curve information from datasheet



Medical Safety ¢ DC-DC Converters

[=]
' MAU400 Series AN s ' c € 3
1W| SIP Package £S606011 ﬁ%ﬁ gen% é 'E 1

Model Selection Table

Vin Vout lout

(VDC) (VD)  (mAjmax  Ciciency

MAU401 5 200 66%
MAU402 12 80 66%
MAU403 15 65 66%
45-55
MAU404 +5 +100 66%
MAUA0S5 +12 +40 72%
MAU40é +15 +35 73%
MAU4T1 5 200 56%
MAU412 12 80 66%
MAU413 15 65 66%
10.8-13.2
MAU414 +5 +100 66%
MAU415 +12 +40 74%
MAU416 +15 +35 75%

- MAUO1TM Series N
1w|' SIP Package :’%Nfg??ﬁ gen% ( €

Model Selection Table

Model i Vout lout

Number (VDC) (mA)max Efficiency

MAUO1-05505M Y 200 79%
MALUO1T-05512M 45-55 12 84 80%
MAUQ1T-05515M 15 68 81%
MAUO1T-12505M 5 200 79%
MAUOT-12512M 10.8-13.2 12 84 81%
MALUO1T-12515M 15 68 79%
MAUO1-24505M 5 200 76%
MAUQT-24512M  21.6-264 12 84 79%
MAUO1T-24515M 15 68 79%
*There are different features & spec. by each series.

For detailed series datasheet, please refer to www.minmax.com.tw



P Medical Safety ¢ DC-DC Converters

| MSCUO1M Series AN s C €
w /| SMD Package £8606011 gemBe ﬁ

I 1
Model Selection Table
Model Vin Vout lout Efﬂciency
Number (VDC) (VDC) (mA)max
MSCU01-05505M 5 200 76%
MSCU01-05512M 12 84 80%
MSCU01-05515M 45-55 15 &8 83%
MSCUO1-05D12M +12 +42 80%
MSCU01-05015M +15 +33 84%
MSCU01-12505M 5 200 76%
MSCU01-12512M 12 84 79%
MSCUO01-12515M 10.8-13.2 15 68 80%
MSCU01-12012M +12 +42 79%
MSCUO01-12D15M +15 +33 80%
MSCU01-24505M 5 200 76%
MSCUO01-24512M 12 84 80%
MSCU01-24515M  21.6-264 15 &8 80%
MSCUQ01-24D12M +12 +42 80%
MSCU01-24D15M +15 +33 80%

ES60601-1 UL&0950-1 Scheme

[=]
'~ MSHU100 Series \ \
2w /| SMD Package g‘m ﬁm{ﬁ C B C € =
=

I |
Model Selection Table
Model Vin Vout lout Efficienc
Number (VDC) (VDC) (mA)max Y
MSHU102 5 400 66%
MSHU104 12 165 66%
MSHU105 45-55 15 133 66%
MSHU108 +12 +83 72%
MSHU109 +15 +66 73%
MSHU112 5 400 66%
MSHU114 12 165 66%
MSHUT15 10.8-13.2 15 133 66%
MSHU118 +12 +83 74%
MSHUT19 +15 +66 75%
MSHU122 5 400 66%
MSHU124 12 165 66%
MSHU125 21.6-264 15 133 66%
MSHU128 +12 +83 74%
MSHU129 +15 +66 75%

are different features & spec. by each series
For detailed series datasheet, please refer to www.minmax.com. tw
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Medical Safety ¢ DC-DC Converters

2W

MDHU100 Series
DIP Package

IINMAX ®

<>MINMAX ™ MDHU102
MDHU102 13 CE Mhn
1543 CE€ B

“!O

’ w c € .
AMNSI/AAMI

ES 60601-1 UL609501 Scherrle

Model Selection Table

Model Vin Vout lout EﬁiCiEHC
Number (VDC) (VDC) (mA)max y
MDHU102 5 400 66%
MDHU104 12 165 66%
MDHU105 45-55 15 133 66%
MDHU108 +12 +83 72%
MDHU10? +15 +66 73%
MDHU112 5 400 66%
MDHU114 12 165 66%
MDHU115 10.8-13.2 15 133 66%
MDHU118 +12 +83 74%
MDHU119 +15 +b46 75%
MDHU122 5 400 66%
MDHU124 12 165 66%
MDHU125 21.6-26.4 15 133 66%
MDHU128 +12 +83 74%
MDHU129 +15 +66 75%

3W

MIHW2000 Series
DIP Package

<2MINMAX®

& vl
M (M CBC € .
ES60601-1 UL60950-1 Scheme

Model Selection Table

Model Vin Vout lout Efﬁcien
Number (VDC) (VDC) (mA)max <y
MIHWZ2022 5 600 78%
MIHW2023 12 250 83%

2-40
MIHWZ2026 +12 +125 83%
MIHWZ2027 +15 +100 83%
MIHW?2032 5 600 78%
MIHW2033 12 250 83%
18 - 80
MIHWZ2036 +12 +125 83%
MIHW2037 +15 +100 B83%
MIHWZ2042 5 600 78%
MIHW2043 12 250 83%
36-160
MIHWZ20464 +12 +125 83%
MIHW2047 +15 +100 83%

> are different features & spec. by each series.
=sheet, please refer to www.minmax.com.tw

*The
For detailed series
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Medical Safety ¢ DC-DC Converters

( 1 | MIWO3M Series A -\ '™ c € .
L 3.5W ' | DIP Package 68601 Scheme

I |
Model Selection Table
Model Vin Vout lout Efficien
Number (VDC)  (VDC)  (mA)max o

MIVW03-05505M 5 700 83%
MIW03-055058M 5.8 600 83%
MIW03-05512M 12 290 84%
MIW03-05515M 45-9 15 235 84%
MIWO03-05D12M +12 +145 84%
MIW03-05D15M +15 £115 84%
MIVWO3-12505M 5 700 83%
MIW03-12512M 12 290 87%
MIW03-12515M 9-18 15 235 87%
MIWO03-12D12M +12 +145 87%
MIWO03-12D15M +15 +115 87%
MIVW03-24S05M 5 700 83%
MIW03-24512M 12 290 86%
MIVW03-24515M 18-36 15 235 87%
MIW03-24D12M £12 +145 87%
MIW03-24D15M +15 +115 86%
MIVV03-48505M 5 700 83%
MIW03-48512M 12 290 86%
MIW03-48515M 36-75 15 235 85%
MIWO03-48D12M +12 +145 84%
MIWO03-48D15M +15 +115 84%

MIWO6M Series c €
W
6 I DIP Package AN II Sl:hel‘l'le 5

I
Model Selection Table
Model Vin Vout lout Efficiency
Number (VDC) (VDC) (mA)max

s sl MIVWO06-12505M 5 1200 84%
.. MIWO06-12512M 12 500 87%
MIVW06-12515M 9-18 15 400 86%

MIWO0s-12D12M +12 +250 87%

MIW06-12D15M +15 +200 87%

MIWO06-24505M 5 1200 84%

MIW06-24512M 12 500 87%

MIWO06-24515M 18- 36 15 400 87%

MIW06-24D12M +12 +250 86%

MIWO0s-24D15M +15 +200 87%

MIW06-48505M 5 1200 84%

MIWO06-48512M 12 500 87%

MIVW06-48515M 36-75 15 400 89%

MIW06-48D12M +12 +250 87%

MIW06-48D15M +15 +200 88%

*There are different features & spec. by each series.
For detailed series datasheet, please refer to www.minmax.com.tw
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MIW10M Series

DIP Package

<>MINMAX®
INS-18VDC =/1.41A-0.70A
OUTBVDC =/2000mA
* MIW10-12805M

1924

MKW15M Semes

2"x1" Package

<> MlNMAx
3unum-\ ( €

MKW15-24506M 1730 CarNEnTEH s

DC/DC CONVERTER ¢Mlus

M
ES 60601 1

G“ us

ANSI/AAMI
ES 60601 1

s CB

Scheme

GBCE




Medical Safety ¢ DC-DC Converters

" MKW20M Series A -\ c €
2OWTJ | 2vx1" Package BSAAN gemBe @

Model Selection Table

Model Vin Vout lout

Number (VDC)  (VDC) (mA)max Efficiency

<2 MINMAX® : MKW20-12505M 3 4000 86%
MKW20-125051M 5.1 4000 86%
MKW20-12512M 12 1670 89%
MKW20-12515M 9-18 15 1333 88%
MKW20-12524M 24 840 89%
MKW20-12D12M +12 +840 89%
MKW20-12D15M +15 +670 89%
MKW20-24505M 5 4000 88%
MKW20-245051M 5.1 4000 88%
MKW20-24512M 12 1670 89%
MKW20-24515M 18- 36 15 1333 89%
MKW20-24524M 24 840 0%
MKW20-24D12M +12 +840 0%
MKW20-24015M +15 +670 0%
MKW20-48505M 5 4000 88%
MKWZ20-485051M 5.1 4000 88%
MKW20-48512M 12 1670 89%
MKW20-48515M 36-75 15 1333 0%
MKW20-48524M 24 840 89%
MKW20-48012M +12 +840 89%
MIKWZ20-48015M +15 +670 90%

*There are different features & spec. by each series.

For detailed series datasheet, please refer to www.minmax.com tw
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* L] L]
Encapsulated Package ENSYEOM DL Ssass: 1 LISTED Scheme

<2 MINMAX®

ACIDC POWER MODULE

<>MINMAX® | AJM-24505 5 3000 77%
A ases AJM-24509 g 2666 82%
AIM-24512 12 2000 83%
AIM-24515 85 - 264 5 1600 82%
AIM-24524 24 1000 85%
AIM-24D12 +12 £1000 84%
AIM-24D15 +15 +800 84%

APM-40 Series s (M @ C C E
Encapsulated Package £3.60601-1 60950.1 usten  Scheme

cCl
—r
oMy
=0 |
o

oo,

€2 MINMAX"

ATIDC POWER MODULE

AYM-60 Series A

us G us
capsulated Package ANSAAME UL 62368-1
Encapsulated Pack ge ES60401-1 UL&0950-1  LISTED

;e

«i% MINMAX®

ACIDE POWER MODULE

AYM-605051 5.1 10000 84%
AYM-60512 12 5000 87%
AYM-60515 85 - 264 5 4000 87%
AYM-60524 24 2500 87%

AYM-60548 48 1250 88%




« mmER

MINMAX POWER SOLUTIONS 1-150W

DC-DC CONVERTERS - AC-DC POWER SUPPLIES

Our general industrial DC-DC converters are used in every corner of modern
equipment & systems about everywhere.

We offer different electrical specifications and create competitive advantage

performance to meet your critical design.
- DC-DC CONVERTERS
1-5W | SIP Package —
1-6W SMD Package —
1-15W | DIP Package =
10-30W | 1"x1" Package
40-50W | 2'x1" Package

6-60W | Chassis & DIN-Rail Mounting

IRER

5 10 15 20 25 30 35 40 45 50 55 &0 65 J0 75 QOutput

- AC-DC POWER SUPPLIES

i

3-60W | Encapsulated Package

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 Qutput

SIP Package

DIP Package
2"x1" Package

Chassis & DIN-Rail Mounting

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 Qutput
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DC-DC CONVERTERS - AC-DC POWER SUPPLIES

gu.
MINMAX POWER SOLUTIONS | 4 451 Q/—'—\f_/

Our railway certified DC-DC converters are designed for stringent
requirements and harsh environment. The products family are I/O isolation

3000 VAC with reinforced insulation. Furthermore, all railway products

comply with EN 50155 certified and fire protection EN 45545-2 approval.

- DC-DC CONVERTERS

3w DIP Package

10-40W | 2"x1" Package

50-150W | Quarter Brick

1 10 20 30 40 50 &0 70 80 20 100 110 120 130 140 150 Output
1W SIP Package
1-2W SMD Package
2-10W DIP Package
15-20W | 2"x1" Package
1 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 75 Output

Encapsulated Package

1 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 V5 Qutput
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