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Isolated, Low Cost,
Miniature 2W SIP
DC/DC Converters

Electrical Specifications )
Specifications typical @ +25°C, nominal input voltage & rated output current, unless otherwise noted. Specifications subject to change without notice.

Key Features:

e 2W Output Power

¢ 1,500 VDC Isolation

o Miniature SIP Case

o EN 62368 Approvals

o Short Circuit Protected

o Single & Dual Outputs

® -40°C to +105°C Operation
e >3.5 MHour MTBF

® 44 Standard Models

o Industry Standard Footprint
e LOW COST!

3.0 kV Isolation
Models
Available

3\ T
C€

UK

CA
RoHs

MicroPower Direct
292 Page Street

Suite D

Stoughton, MA 02072
USA

T: (781) 344-8226

F: (781) 344-8481
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W: www.micropowerdirect.com

Input
Parameter

Input Voltage Range

Reflected Ripple Current
Input Filter

Output

Parameter

Output Voltage Accuracy

Line Regulation

Load Regulation, See Note 3
Ripple & Noise (20 MHz)
Temperature Coefficient

Output Short Circuit

General

Parameter

Isolation Voltage

Isolation Resistance

Isolation Capacitance
Switching Frequency

EMI Characteristics
Parameter

Radiated Emissions, See Page 3
Conducted Emissions, See Page 3

ESD

Environmental

Parameter

Operating Temperature Range
Storage Temperature Range
Cooling

Humidity

Physical

Case Size

Case Material

Weight

Reliability Specifications
Parameter

MTBF

Safety Standards, See Note 1
Vibration

Absolute Maximum Ratings
Parameter

Input Voltage Surge (1 Sec)

Lead Temperature

ries

3.3 VDC Output
All Other Outputs

Conditions
5 VDC Input
12 VDC Input
15 VDC Input
24 VDC Input

Min.  Typ.
4.50 5.0
1080 12,0
1350 15,0
21.60 24.0
15

Internal Capacitor

Conditions

Min.  Typ.

See Tolerance Graphs (Page 3)

For VIN Change of 1%

See Model Selection Guide

See Note 4

Conditions
See Note 5
500 VDC
100 kHz, 1V
See Note 6

Standard
EN 55032
EN 55032
EN 61000-4-2
EN 61000-4-2

Conditions
Ambient

Max. Units
5.50
13.20
16.50 Vb
26.40

mA
Max. Units
t1.5

0,
+1.2 %

200 mV P -P
%/°C

Continuous (Autorecovery)

75
+0.02
Min.  Typ.
1,500
1,000
20
260
Criteria
B
B
Min.  Typ.
-40 +25

-55

Free Air Convection

RH, Non-condensing

5

Max. Units
VDC

MQ

pF

kHz

Level
Class B
Class B
Air 8 kV
Contact +6 kV

Max. Units
+105 °C
+125 °C

95 %

See Mechanical Dimensions (Page 5)

Non-Conductive Black Plastic (UL-94V0)

Conditions
MIL HDBK 217F, 25°C, Gnd Benign

Min.  Typ.
35

UL/cUL 62368-1 recognition (UL certificate)
10 - 150 hZ, 5G, 0.75mm, along XY & Z

Conditions
5 VDC Input
12 VDC Input
15 VDC Input
24 VDC Input
1.5 mm From Case For 10 Sec

Min.  Typ.

See Page 5
Max. Units
MHours

Max. Units

9.0

18.0

21.0 VvDC
30.0

300 °C

Caution: Exceeding Absolute Maximum Ratings may damage the module. These are not continuous operating ratings.
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Model Selection Guide www.micropowerdirect.com

Model Voltage (VDC) =5 Current (mA) outet Re Lt?lz:t’ion C;)pl;tgltjitve Efficiency Fsulisv?gltg\?
Number Voltage Current Current ) Load (%, Typ)
Nominal Range Full-Load No-Load (VDC) (mA,Max) (mA,Min) (% Typ) (UF Max) ()
MD205S-03E 5 45-55 534 8 3.3 400 40.0 10.0 2,400 78 1,000
MD205S-05E 5 45-55 477 8 5.0 400 40.0 8.0 2,400 84 1,000
MD205S-07E 5 45-55 477 8 7.2 278 28.0 8.0 1,000 84 1,000
MD205S-09E 5 45-55 471 8 9.0 222 22.0 7.0 1,000 85 1,000
MD205S-12E 5 45-55 471 8 12.0 167 17.0 7.0 560 85 1,000
MD205S-15E 5 45-55 466 8 15.0 133 13.0 7.0 560 86 1,000
MD205S-24E 5 45-55 466 8 24.0 83 8.0 5.0 220 86 1,000
MD205D-03E 5 45-55 500 85 EESIS +303 +30.0 10.0 1,200 75 1,000
MD205D-05E 5 45-55 500 85 +5.0 +200 +20.0 8.0 1,200 84 1,000
MD205D-09E B 45-55 476 85 +9.0 1M +11.0 7.0 470 85 1,000
MD205D-12E ) 45-55 476 85 +12.0 +83 +8.0 7.0 220 85 1,000
MD205D-15E 5 45-55 487 85 +15.0 +67 +7.0 7.0 220 86 1,000
MD205D-24E ) 45-55 476 85 +24.0 +42 +4.0 5.0 100 86 1,000
MD212S-03E 12 10.8-13.2 223 8 3.3 400 40.0 15.0 2,400 79 500
UL MD212S-05E 12 10.8-13.2 223 8 5.0 400 40.0 7.0 2,400 82 500
MD212S-09E 12 10.8-13.2 223 8 9.0 222 22.0 5.0 1,000 82 500
UL MD212S-12E 12 10.8-13.2 223 8 12.0 167 17.0 5.0 560 84 500
UL MD212S-15E 12 10.8-13.2 223 8 15.0 133 13.0 4.0 560 85 500
UL MD212S-24E 12 10.8-13.2 223 8 24.0 83 8.0 3.0 220 86 500
UL MD212D-03E 12 10.8-13.2 223 8 eSS +303 +30.0 15.0 1,200 75 500
UL MD212D-05E 12 10.8-13.2 223 8 +5.0 +200 +20.0 7.0 1,200 80 500
MD212D-07E 12 10.8-13.2 223 8 +7.2 +139 +13.0 6.0 470 80 500
MD212D-09E 12 10.8-13.2 223 8 +9.0 1M +11.0 5.0 470 82 500
UL MD212D-12E 12 10.8-13.2 223 8 +12.0 +83 +8.0 5.0 220 83 500
UL MD212D-15E 12 10.8-13.2 223 8 +15.0 +67 +7.0 4.0 220 83 500
MD212D-24E 12 10.8-13.2 223 8 +24.0 +42 +4.0 3.0 100 83 500
MD215S-05E 15 13.5-16.5 167 8 5.0 400 40.0 7.0 2,400 80 400
MD215S-15E 15 13.5-16.5 167 8 15.0 133 13.0 4.0 560 81 400
MD215S-24E 15 13.5-16.5 167 8 24.0 83 8.0 3.0 220 81 400
MD215D-05E 15 13.5-16.5 167 8 +5.0 +200 +20.0 7.0 1,200 80 400
MD215D-15E 15 13.5-16.5 167 8 +15.0 +67 +7.0 4.0 220 82 400
MD224S-03E 24 21.6 - 26.4 110 8 3.3 400 40.0 15.0 2,400 76 200
UL MD224S-05E 24 21.6 - 26.4 110 8 5.0 400 40.0 7.0 2,400 80 200
MD224S-09E 24 21.6 - 26.4 110 8 9.0 222 22,0 5.0 1,000 81 200
UL MD224S-12E 24 21.6 - 26.4 110 8 12.0 167 17.0 5.0 560 84 200
UL MD224S-15E 24 21.6 - 26.4 110 8 15.0 133 13.0 4.0 560 86 200
UL MD224S-24E 24 21.6 - 26.4 110 8 24.0 83 8.0 3.0 220 86 200
MD224D-03E 24 21.6 - 26.4 110 8 eSS +303 +30.0 15.0 1,200 76 200
UL MD224D-05E 24 21.6 - 26.4 110 8 +5.0 +200 +20.0 7.0 1,200 80 200
MD224D-07E 24 21.6 - 26.4 110 8 +7.2 +139 +13.0 6.0 470 80 200
MD224D-09E 24 21.6 - 26.4 110 8 +9.0 1M +11.0 5.0 470 81 200
UL MD224D-12E 24 21.6 - 26.4 110 8 +12.0 +83 +8.0 5.0 220 83 200
UL MD224D-15E 24 21.6 - 26.4 110 8 +15.0 +67 +7.0 4.0 220 83 200
MD224D-24E 24 21.6 - 26.4 110 8 +24.0 +42 +4.0 3.0 100 83 200
Notes:
1. Units that are marked with the "UL" in the model selection table above 5. All 5VIN models have a typical switching frequency of 220 kHz.
are approved to EN 62368. 6. Isolation voltage is specified for a period 60S with a leakage current lower
2. Output capacitive load is specified for each output. than 1 mA.
3. Output load regulation is specified for a load change of 10% to 100%. 7. Operation at no load will not damage these units, however, they may not meet
4, When measuring output ripple, it is recommended that an external 1 uF ceramic all specifications.
capacitor & 10 uF electrolytic capacitor be placed in parallel from the +Vour 8. Itis recommended that a fuse be used on the input of a power supply for
pin to the -Vourt pin for single output models, or from each output to common protection. See the Model Selection table above for the correct rating.

for dual output models.
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Outp

Output Voltage Accuracy (%)

www.micropowerdirect.com
ut Voltage Tolerance: 5 Vin - 3.3 Vout Output Voltage Tolerance: 5 Vin - All Other Models

Output Voltage Accuracy (%)
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Efficiency vs Input Voltage (5 Vi, Full Load)

100

www.micropowerdirect.com

Efficiency vs Output Power (Vin = 5 VDC)
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Typical Connection
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The diagram above illustrates a typical connection of the MD200E series. For applications
that do not require the circuit to meet EMi/EMC specifications, the capacitors C1, C3 and C4
will reduce input/output ripple and improve the converter stability over time and temperature.
The recommended component values are given in the table at right.

EMI Connection

Fuse Lt

»—

Ci

»

» L d

40 50 60 80 90 100
Output Current (%)
ViN Ci Vout C3/Ca

5VDC 10 puF/16V 3.3VvDC 10puF/16V
12VDC 2.2 uF/25V 5VDC 10 uF/16V
15VDC 2.2 uyF/25V 72VDC 10 uF/16V
24\VDC 1.0 yF/50V 9VDC 2.2 uF/25V
12VDC 2.2 uF/25V

15VDC 1.0 yF/25V
24VDC 1.0 uF/50V

+3.3VDC 4.7 uF/16V
+5VDC 4.7 uF/16V

+72VDC 2.2 uF/25V
+9VDC 2.2 uF/25V

+12VDC 1.0 uF/25V
+15VDC 1.0 yF/25V
+24 VDC 0.47 uF/50V

Load
Cs

The diagram above illustrates a connection of the
MD200E series for an application that requires com-
pliance to EMI/EMC standards EN 55032 and EN
61000-4 (as specified on page 1). Some notes on these
components are:

1. An external fuse is recommended to protect the unit in
the event of a fault on the input line. A recommended
value is given in model selection table on page 2.

2. The output filtering capacitor (C3) is a high frequency,
low resistance electrolytic capacitor. Care must be
taken in choosing this capacitor not to exceed the

Page 4

|

I

Cy
capacitive load specification for the unit.
Voltage derating of capacitors should be 80%

or above.
3. Suggested component values are:

Component VIN: 5V VIN: 12,15,24V
C1 47uF/16V 4.7uF/50V
C2 47uF/16V 4.7uF/50V
L1 6.8 uH 6.8 uH
C3 See C3/C4 in Table Above
Cy 270pF/2kV 270 pF/2kV

We Power Your Success - For Less

4. In many applications, simply adding input/out-
put capacitors will enhance the input surge pro-
tection & and reduce output ripple sufficiently.
In this case, capacitors C1, C3 and C4 could be
connected as shown in the typical connection
above, without the other filter components. Rec-
ommended capacitor values are given in the ta-
ble above.



Mechanical Dimensions www.micropowerdirect.com

Side View End View

(10.16)

0020 Pin Connections

(0.50)

O 4{ Pin Single Dual
+VIN +VIN
- f JE
0.161

0.020 (0.50) X
(410) 0.012 (0.30)

-VIN -VIN
-Vout -Vout

No Pin  Common

J ‘ +Vourt +Vout
010 0.20 010 010 0186 0.035
(2.54) (5.08) (2.54) (2.54) (4.724) > (0.90) I

o o~ N

e 0.774 (19.65) > Notes:
o All dimensions are typical in inches (mm)
7Y e Pin1ismarked by a "dot” or indentation on the unit
General Tolerance = £0.01 (+£0.25)
Pin Tolerance = £0.004 (+0.10)
Recommended pin hole size (on the application

. 0.278 PC Board) is @ 0.039 (©1.00)
Bottom View (7.05) o Weight (Typ) = 0.08 Oz (2.4g)

4 5 6
O O O

]
oms

MPD offers a very wide variety of DC/DC
converters. Our standard product line in-
cludes SMT, SIP, and DIP potted modules,
industry standard 1 x 1" & 1 x 2" modules,
as well as new models in an ultra min-
iature DFN package. Our units are used
in applications ranging from high speed
gate drive circuits to instrumentation to
industrial equipment and medical equip-
ment/instrumentation. Units are available
over a power range of 0.25 to 60W. Most
models meet international EMC/EMI
standards and many are fully approved to
EN 62368. Call today, or go to our website
to find the right DC/DC power module for
your application.
m"
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