DC/DC CONVERTER

1 Watt
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MMT MACHRONE CORP. 10D SERIES

FEATURES :

6PIN SIP Package

High Efficiency up to 85%

Unregulated Output Types

Single Output 5/9/12/15V/24V Approved By UL60950-1
Internal SMD Construction

No External Component Required

Operating Temperature:-40°C TO +85°C

Industry Standard Pinout

MV

Specifications typical at TA=25°C, nominal input voltage

and rated output current unless otherwise specified DC-DC Converter
Output Output Efficiency Package
Part Number Voltage Current Stvle
W m e 10D SERIES
10D-XXS03NNL 33 303 70 1
*10D-XXSO5NNL 5 200 70 1
*10D-XXSOINNL 9 112 75 1 1Watt
*10D-XXS12NNL 12 84 78 1
*10D-XXS15NNL 15 67 80 1
*10D-XXS24NNL 24 42 82 1 1KV Isolated
10D-XXS05N2NL 5 200 70 2 .
10D-XXSO9N2NL 9 112 75 2 Slngle Output
10D-XXS12N2NL 12 84 78 2
10D-XXS15N2NL 15 67 80 2
10D-XXS24N2NL 24 42 82 2 SIP6
Note:

1"XX" Is Input Voltage:03=3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc,24=24Vdc,48=48Vdc.
2. Over 48Vdc input voltage, using the 2nd package.

3. The input voltage increases, there will be an increase in efficiency.
4. " %" marked as recognized by UL 60950-1.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,lo Nom +10 %
Filter Capacitor
® .
. . P78 3
Output Specifications CN us R6ms |\ 2353
Parameters Conditions Min Typ Max  Units
Voltage Tolerance 100% full load +5 % Temperature Derating Graph
Short Cycmt Short Term 1 Sec
Protection [ I
~100 l
Line Regulation For 1.0% OF Vin 12 % & |
33V5v 2 e |
. 3V, 9 l
Load Regulation (10% To 100% FL) 15 % o 50 :
k= I
. 9V,12V,15V,24V a _ |
I
Ripple & Noise BW=DC To 20MHz 100 mVp-p 0
Transient response 0 5 10
P 50% load step change 350 us Ambient Temperature(C)

setting time

—__________________________________________________________________________________________________________________________________________
Rev:1 2018/10/01



MMT MACHRONE CORP.

10D SERIES

Parameters

Isolation
Resistance

Switching
Frequency

Operating
Temperature

Humidity
Cooling

Case material
MTBF
Weight
Dimensions

Dimensions

Filtering

In some circuits which are sensitive to noise and ripple, a filtering capacitor
may be added to the DC/DC output end and input end to reduce the noise and
ripple. However, the capacitance of the output filter capacitor must proper. If
the capacitance is too big, a startup problem might arise. For every channel of

General Specifications

Conditions Min Typ  Max
500Vdc 1000
Fu.II Iogd, 100
nominal input
-40 +85
Non Condensing 95
Free air Convection
DAP
MIL-HDBK-217F@25°C 3500000
Packagel or Package2 21or27
Package 1 19.5x6.0x10.0
Package 2 19.5x7.1x10.0

Application Note

L

<Figure 1>
External Capacitor Table

Units

MQ

KHz

°C

%

Hours

mm

VinO ~= ~A O +Vout
R
GNDO O -Vout

output, providing the safe and reliable operation is ensured, the greatest Vin g"'e”.‘:" Vout gx'e""a'
capacitance of its filter capacitor refer to the external capacitor table. To get an 33vDC | 4 35:&2\; 3.3VDC z;up;:‘sti/r
extreme low ripple, an "LC" filtering network may be connected to the input and 5VDC | 4.7uF/25V 5VDC | 10uF/25V
output ends of the DC/DC converter, which may produce a more significant 9VDC | 4.7uF/25V 9VDC | 4.7uF/25V
filtering effect. It should also be noted that the inductance and the frequency of 12VDC | 22uF/25V | 12VDC | 2.2uF/25V
the "LC" filtering network should be staggered with the DC/DC frequency to 12?‘\\//3% 1“::8& 123\\//%2 1“?2%
avoid mutual interference (see figure 1). 28VDC TUFT 100V — uER
Markings and dimensions
1 * 19.50 2 19.50
6.00 TOP VIEW \
| 7.10 TOP VIEW
? |
10.00 *
10.00
L °
o T 1 g )
N 4.0 1) 2 5“ eH
| 0.50£0.05
254 ! 0.50£0.05
2.54
printed face
jv printed face
1.25 "} | BOTTOM VIEW jv
T* ° ° 1.25 j' BOTTOM VIEW |
.. - L 1
200 12.70 0.25£0.05 I i !
UNIT: mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
PIN 1 2 5 6
Single +Vin -Vin -Vout +Vout

Tolerance Envelope Graph

120%

110%

100%

90%

80%

Output Voltage(%)

70%

B
=)
©

70%
80%
90%
100%
110%
120%

Output Current(%)

Recommended Test Circuit

Vin

O—71
e

+Vout

Cin

Single €L

Cout T

GND  33v.cin 4.7uF,25v 3.3V :Cout 22uF,16v -Vout
5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
9V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V
12V:Cin 2.2uF,25V 12V:Cout 2.2uF,25V
15V:Cin 1uF,50V  15V:Cout 1uF,50V
24V:Cin 1uF,50V  24V:Cout 1uF,50V
48V:Cin 1uF,100V
Part Number
10D - 05 S 05 N 2 NL A:Series
A B CDEF G BinputVoltage
C:Single(S)
D:Output Voltage
E:UNRegulated(N)
F:Packge
G:RoHS Version
Packaging

B
Size(mm)
A B C D
9.5 16.5 522 5.0

Rev:1 2018/10/01



MMT MACHRONE CORP. 12D-R SERIES

FEATURES :
7PIN SIP Package
High Efficiency up to 80%

Regulated Output Types

Internal SMD Construction

No External Component Required
Industry Standard Pinout

Operating Temperature:-40°C TO +85°C

Specifications typical at TA=25°C, nominal input voltage and

rated output current unless otherwise specified DC-DC Converter

bart Numb Output Voltage Output Current Efficiency

e vae A wrve 12D-R SERIES
12D-XXS03RNL 33 303 65
12D-XXSO5RNL 5 200 65 1watt
12D-XXSO09RNL 9 112 70
12D-XXS12RNL 12 84 70 3KV ISOIated
12D-XXS15RNL 15 67 70

Single Output

12D-XXS24RNL 24 42 70

Note: SIP7

1"XX" Is Input Voltage:03=3.3Vdc, 05=5Vdc, 09=9Vdc 12=12Vdc,15=15Vdc,24=24Vdc.
2.The input voltage increases, there will be an increase in efficiency.

3.Input 3.3V, then output will be 12V MAX;Output 3.3V, then input will be 12V MAX

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo, Io Nom +10 %
Filter Capacitor
Output Specifications b~
SUHE \ 3 amzs
Parameters Conditions Min Typ Max Units ' s
Voltage Tolerance 100% full load +5 % .
o Temperature Derating Graph
Short Circuit .
p . Continuous
rotection
Line Regulation Regulated +0.5 % —~100 I :
X I
Load Regulation Regulated 15 % \§ 75 i
. . Output:5V,9V TYPES ° |
Ripple & Noise BW=DC To 20MHz 100 mVp-p o 50 :
5 |
>
. . Output:12-24V TYPES o / |
Ripple & Noise BW=DC To 20MHz 1% of Vout - mVp-p = 25 Nature Convection }
@) |
Ti ient
ransient response 50% load step change 350 us 0
setting time 40 85 100

Ambient Temperature(C)

Rev:1 2018/10/02



MMT MACHRONE CORP. 12D-R SERIES

General Specifications Part Number
Parameters Conditions Min Typ Max Units
Isolation Resistance 500Vdc 1000 MQ 12D - 05 S 05 R NL
Switching Frequency Full load, nominal input 100 KHz A B C D E F
Operation 40 +85 o
Temperature A Series
Humidity Non Condensing 95 % B : Input Voltage
Cooling Free air Convection C : Single(S);Dual(D)
D Output Voltage
Case material DAP
E Regulated(R)
MTBF MIL-HDBK-217F@25°C 1500000 Hours F RoHS Version
Weight 2.7 g
Dimensions 19.5x7.1x10.0 mm . .
Recommended Test Circuit
Markings and dimensions
+Vin QT 1 7 ﬁ +Vout
+ +
_ Cin Cout
19.50 printed face Vin O 2 5 O -Vout
* T 3.3V:Cin 10uF,25V 3.3V:Cout 100uF,25V
T 1.25 — 5V:Cin 10uF,25V 5V:Cout 100uF,25V
7.10 TOP VIEW . BOTTOM VIEW ‘ 9V:Cin 10uF,25V 9V:Cout 100uF 25V
‘ - - 12V:Cin 10uF,25V 12V:Cout 100uF,25V
15V:Cin 10uF,50V 15V:Cout 100uF,50V
? 24V:Cin 10uF,50V 24V:Cout 100uF,50V
200 1524 _|0.25+0.05
Packaging
10.00

.

4.0 1| 2 5H 7H
f 0.50+0.05
2.54
UNIT: mm

Unless otherwise specified, all tolerances are +0.25

PIN Connection

Size(mm)
Pin 1 2 5 7 A B C D
9.5 16.5 522 5.0

Single +Vin -Vin -Vout +Vout

I —
Rev:1 2018/10/02



MMT MACHRONE CORP. 12D-3KV SERIES
FEATURES :

®  7PIN SIP Package
® High Efficiency up to 85%
®  Unregulated Output Types
®  Single Output 5/9/12/15V Approved By UL 60950-1
® Internal SMD Construction
® No External Component Required
®  Operating Temperature:-40°C TO +85°C
®  Industry Standard Pinout
Specifications typical at TA=25°C, nominal input voltage
P yp , Nput votag DC-DC Converter
and rated output current unless otherwise specified
Output Output - Package
Part Number Voltage Current Efficiency Style 12 D - 3 KV S E RI ES
Vdc mA %TYP
12D-XXSO03NNL 33 303 70 1
*12D-XXSO5NNL 5 200 70 1 1watt
*12D-XXSO9NNL 9 112 75 1
*12D-XXS12NNL 12 84 78 1 3KV Isolated
*12D-XXSI5NNL 15 67 80 1
12D-XXS24NNL 24 42 82 1 .
12D-XXDO3NNL 2233 +150 70 1 Slngle & Dual OUtPUt
12D-XXDO5NNL 5 +100 70 1
12D-XXDOINNL +9 +56 75 1 SIP7
12D-XXD12NNL +12 +42 78 1
12D-XXD15NNL +15 +34 80 1
12D-XXD24NNL +24 +21 82 1
12D-XXSO5N2NL 5 200 70 2
12D-XXS09N2NL 9 112 75 2
12D-XXS12N2NL 12 84 78 2
12D-XXS15N2NL 15 67 80 2
12D-XXS24N2NL 24 42 82 2
12D-XXDO5N2NL 5 +100 70 2
12D-XXD0O9N2NL =9 +56 75 2
12D-XXD12N2NL +12 +42 78 2
12D-XXD15N2NL +15 +34 80 2
12D-XXD24N2NL +24 +21 82 2

+ ® ‘E“K
Note - c“us RORS (3

1"XX" Is Input Voltage: 03=3.3Vdc 05=5Vdc, 09=9Vdc, 12=12Vdc, 15=15Vdc, 24=24Vdc,
48=48Vdc. Temperature Derating Graph

2. Over 48Vdc input voltage, using the 2nd package.

3. The input voltage increases, there will be an increase in efficiency.

4" %" marked as recognized by UL 60950-1.

)

-
o
o

X
H 75 ;
oo . [0
Input Specifications 3 !
o 50 |
Parameters Conditions Min Typ Max  Units E l
= 25 Nature Convection |
Voltage Tolerance Vo,lo Nom +5 % o 0 |
-40 85 100
Filter Capacitor Ambient Temperature(‘C)

I —
Rev:3 2018/10/02



MMT MACHRONE CORP.

12D-3KV SERIES

Output Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance 100% full load +5 %
Short Circuit
. Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 1.2 %
. 3.3V,5v .
Load Regulation (10% To 100% FL) 15 %
Load Regulation A S 10 %
gu (10% To 100% FL) °
Ripple & Noise BW=DC To 20MHz 100 mVp-p
Tran.SIenF response 50% load step change 350 us
setting time
General Specifications
Parameters Conditions Min Typ Max  Units
Isolation 500Vdc 1000 MQ
Resistance
Switching Fu.II Io§d, . KHz
Frequency nominal input
Operating e . .
Temperature
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
Weight Package 1 or Package2 2lor27 g
Dimensions Package 1 19.5x6.0x10.0 mm
Dimensions Package 2 19.5x7.1x10.0 mm
Markings and dimensions
19.50
1 | 2 | 19.50
6'?0 TOP VIEW 7‘.1 TOP VIEW
| |
f f
10.00 10.00
Pl 4 e L
40 1] 2 5“ EH 7“ ?'0 1] 2 5“ GH 7H
f 0.50:0.05 0.50:0.05
254 2.54
printed face T printed face
1.25 || Botromview | 125 7} | BoTTOMVIEW | |
T o == = - -
|
2.00 15.24 0.25+0.05 2.00 15.24 0.25+0.05
Unit:mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
PIN 1 2 5 6 7
Single +Vin -Vin -Vout No Pin +Vout
Dual +Vin -Vin -Vout Com +Vout

Tolerance Envelope Graph

120%

110%

100%

90%

80%

Output Voltage(%)

70%

2 o8 2 8 =
ccccc
(((

2 R 8 3

s 2 ]

Output Current(%)

Part Number

12D - 05
A B
A:Series

B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)

F:Packge

G:RoHS Version

Recommended Test Circuit

3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V :Cin 2.2uF 25V
15V:Cin 1uF,50V

24V:Cin 1uF,50V

48V:Cin 1uF,100V

Vin

L Single

+Vout

Cout
T 4

3.3V :Cout 22uF 25v ~Vout
5V :Cout 10uF,25V

9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V

24V:Cout 1uF,50V

+Vout

———T1—O

Cout

in | Dual 4]:—< ) Com

T Cin

Cout T

GND
3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V Cin 4.7uF,25V
12V :Cin 2.2uF,25V
15V:Cin  1uF,50V

24V:Cin 1uF,50V
48V:Cin

1uF, 100V

33V Cout 22uF,25v ~VOUt
5V :Cout 10uF,25V

9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V

24V:Cout 1uF,50V

Packaging

UNIT:mm

Size (mm)
A B @ D
9.5 16.5 522 5.0

Rev:3 2018/10/02



MMT MACHRONE CORP. 12D-6KV SERIES

FEATURES :
®  7PIN SIP Package
High Efficiency up to 85%

Unregulated Output Types
Internal SMD Construction

No External Component Required
Industry Standard Pinout

Operating Temperature:-40°C TO +85°C

Specifications typical at TA=25°C, nominal input voltage
and rated output current unless otherwise specified

DC-DC Converter

Output Output Effici
Part Number Voltage Current iciency
ma 12D-6KV SERIES
12D-XXSO5N6KVNL 5 200 70
12D-XXS09N6KVNL 9 112 75
12D-XXS12N6KVNL 12 84 78 1Watt
12D-XXS15N6KVNL 15 67 80
12D-XXS24N6KVNL 24 42 82 6KV Isolated
12D-XXDO5N6KVNL 5 +100 70
12D-XXDOIN6KVNL £9 £56 75 Sing|e & Dual Output
12D-XXD12N6KVNL +12 +42 78
12D-XXD15N6KVNL +15 +34 80
12D-XXD24N6KVNL +24 +21 82 SIP7

Note :
1XX" Is Input Voltage: 03=3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc,24=24Vdc.
2. The input voltage increases, there will be an increase in efficiency.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +10 %
Filter Capacitor

cge . -
Output Specifications /1 32
ARS
Parameters Conditions Min Typ Max Units nTY,
Voltage Tolerance 100% full load +5 % .
Short Circuit Temperature Derating Graph
R Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 1.2 % 100 I I
S
Load Regulati oV 15 % b I
oad Regulation (10% To 100% FL) o 75 ,
Load Reaulati 9V,12V,15V,24V 0 . & 50 |
B (10% To 100% F.L) % E !
Ripple & Noise BW=DC To 20MHz 100 mVp-p 52 Nature Convection)
o |
N 0
setting time change 350 us 40 85 100

Ambient Temperature(C)

Rev:1 2018/10/02



MMT MACHRONE CORP.

Parameters
Isolation
Resistance

Switching
Frequency

Operating
Temperature

Humidity
Cooling

Case material
MTBF

Weight

Dimensions

General Specifications

Conditions

500Vvdc

Full load,
nominal input

Non Condensing
Free air Convection
DAP

MIL-HDBK-217F
@25°C

Min Typ
1000
100
-40
3500000
27
19.5x7.10x10.0

Recommended Test Circuit

Vin +Vout
T cin |Single| cout T

GND -
3.3V:Cin 4.7uF,25V 5V :Cout 10uF,25V Vout
5V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V
9V :Cin 4.7uF,25V 12V:Cout 2.2uF,25V
12V :Cin 2.2uF,25V 15V:Cout 1uF,50V
15V:Cin 1uF,50V 24V:Cout 1uF,100V
24V:Cin 1uF,50V

. +Vout
Vin

T Cin Dual

Cout

3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V :Cin 2.2uF,25V
15V:Cin  1uF,50V
24V:Cin 1uF,50V

5V :Cout 10uF,25V
9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V

24V:Cout 1uF,100V

Packaging

Cout E ) Com
4@

-Vout

Size (mm)
A B C D
9.5 16.5 522 5.0

Max  Units

MQ

KHz

+85 °C

95 %

Hours

Output Voltage(%)

PIN

12D-6KV SERIES

Tolerance Envelope Graph

120%

110%

100%

90%

80%

70%

80%

90%
100%
110%
120%

A B C D E
A:Series
B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)
F:lsolation Voltage
G:RoHS Version

Markings and dimensions

Single
Dual

19.50

0 TOP VIEW

0.50+0.05
2.54

il

BOTTOM VIEW ;

s0d ddd
f

printed face

1.25 —

200 1524 _]0.25£0.05

Unit:mm Unless otherwise specified, all tolerances are +0.25

PIN Connection

1 2 5 6
+Vin  -Vin -Vout No Pin
+Vin  -Vin -Vout  Common

Rev:12018/10/02

+Vout

+Vout



MMT MACHRONE CORP. 12D1M SERIES

FEATURES :

7PIN SIP Package

High Efficiency up to 81%
Reinforced insulation

The patient leakage current: Max 2pA
Unregulated Output Types
Internal SMD Construction

Industry Standard Pinout
Operating Temperature:-40°C TO +85°C
Design refer to EN60601-1, ANSI/AAMI ES60601-1 DC-DC Converter

12D1M series meet reinforced insulation requirements.

They are specially designed for applications where require compact size, high 1 2 D 1 M S E RI ES

isolation, low isolation capacitor and low leakage current power. They are
widely used in medical, electricity, IGBT driver and so on.

They are suitable for:

1. Where the voltage of the input power supply is stable 1watt
(Voltage variation: +10% Vin)

2. Where isolation is necessary between input and output (isolation voltage

2 200vac o sooovme P put { 9 4.2KVac or 6KVdc Isolated
3. Where do not has high requirement of line regulation and the ripple &

noise of the output voltage .

Such as: Medical collection and isolation, High voltage collection circuit, IGBT- Slngle & Dual OUtPUt

driven circuits, etc.
Specifications typical at TA=25°C, nominal input voltage and rated SIP7
output current unless otherwise specified

Output Output Max. Capacitive

Part Number Voltage Current Efficiency Load(Note)
Vdc mA %Min/Typ uF
12D1M-05505N 5 200 74/78 1000
12D1M-05512N 12 84 72/76 470
12D1M-05515N 15 67 72/76 470
12D1M-12505N 5 200 73/77 1000
12D1M-12512N 12 84 77/81 470
12D1M-12515N 15 67 77/81 470
12D1M-24505N 5 200 72/76 1000 -
12D1M-24S12N 12 84 74/78 470 ‘
12D1M-24S15N 15 67 74/78 470
12D1M-05D05N +5 +100 74/78 470
12D1M-05DO09IN +9 +56 76/80 470 Temperature Derating Graph
12D1M-05D12N +12 +42 70/74 220
12D1M-05D15N +15 +34 72/76 220 .
12D1M-12D05N +5 +100 73/77 470 R
12D1IM-12D09N +9 +56 76/80 470 g 75
12D1M-12D12N +12 +42 69/73 220 & 50
12D1M-12D15N +15 +34 71/75 220 E ’e _
12D1M-24D05N +5 +100 71/75 470 E Nature Convection
12D1M-24D09IN 9 £56 75/79 470 = 0
12D1M-24D12N +12 +42 72/76 220 -40 85
12D1M-24D15N +15 +34 72/76 220 Ambient Temperature(C)

Note: The capacitive loads of positive and negative outputs are identical.

I —
Rev:12018/10/01



MMT MACHRONE CORP. 12D1M SERIES

Input Specifications Part Number
Parameters Conditions Min Typ Max Units
Voltage Types Vo, Io Nom +10 % 12D1M - 05 S 05 N
Filter Capacitor A B C D E
A: Series

B: Input Voltage

Output Specifications C: Single Output

Parameters Conditions Min Typ Max Units D: Output Voltage

Voltage Tolerance 100% full load +5 % E: Unregulated (N)

Line Regulation For 1.0% OF Vin 1.2 %

Load Regulation 5V (10% To 100% FL) 20 % Recommended Test Circuit

Load Regulation 9V(10% To 100% F.L) 15 %

Load Regulation 12V (10% To 100% F.L) 15 %

Load Regulation 15V(10% To 100% F.L) 15 % Vin +Vout

Ripple & Noise 20MHz bandwidth 70 120 mVp-p L cin |Single|cout L
Output Short Circuit (NOTE) 3 S : C

GND -Vout
Note: 5V :Cin 4.7uF,25vV 5V :Cout 10uF,25V

Supply voltage must be discontinued at the end of short circuit duration which less than 3s. 12V:Cin 2.2uF 25V 12V:Cout 2.2uF,25V
24V:Cin 1uF,50v  15V:Cout 1uF,50V

. . Vi +Vout
General Specifications oy 1t —0
L,/f Dual Cout — N
Parameters Conditions Min T Ma Units Cin ua %(J Com
» ' g . ' o—L | Gt
Isolation Resistance 500Vdc 1000 MQ GND -
5ol 5V.Cin 47uF25V 5V :Cout 10uF2sv ~VOul
solation 12V:Cin 2.2uF,25V 9V :Cout 4.7uF 25V
Capacitance Input-output, 100KHz/0.1V > pF 24V:Cin 1UF50V  12V:Cout 2.2uF,25V
15V:Cout 1uF,50V
Switching Frequency Full load,nominal input 100 KHz
Operating .
-40 +85 °C
Temperature PaCkaglng
Storage Temperature =55 +125 °C
Humidity Non Condensing 95 % y | *
,' D
Cooling Free air Convection ?
Transformer
5 mm
Creepage *
Transformer - —1
mm
Clearance A
— UNIT:mm
PCB Creepage &
5.5 mm
Clearance
Case material DAP
MTBF MIL-HDBK-217F@25°C 3500000 Hours
. Size(mm)
Weight 4.0 9
A B C D
Dimensions 19.5x9.8x12.5 mm 12.0 28.55 Tco 500

I —
Rev:1 2018/10/01



MMT MACHRONE CORP. 12D1M SERIES

Markings and Dimensions

19.50 printed face
| I
| | ]
® TOP VIEW 2.40 BOTTOM VIEW
r ?
20 ! 15.24 0.25+0.05
o
w
a:i
[ ]
Q f il
< 11 2 5(|6(|7
0.50+0.05
2.54

UNIT: mm Unless otherwise specified, all tolerances are+0.25

PIN Connection

Pin 1 2 5 6 7
Single +Vin -Vin -Vout No Pin +Vout
Dual +Vin -Vin -Vout Com +Vout

- ___________________________________________________________________________________________________________|
Rev:1 2018/10/01



MMT MACHRONE CORP. 12DA SERIES

FEATURES :

® 7PIN SIP Package

High Efficiency up to 88%
Unregulated Output Types

Internal SMD Construction
Industry Standard Pinout
Operating Temperature:-40°C TO +85°C

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output  Output Ripple & Noise Efficiency Package
Part Number Voltage Current Style

Vdc  mA  TypmVpp)  Maxmvpp)  TYP DC-DC Converter
12DA-05S05N 5 200 25 50 82 1
12DA-05S09N 9 112 25 50 82 1
12DA-05512N 12 84 25 50 82 1 1 2 DA S E RI E S
12DA-05S15N 15 67 25 50 84 1
12DA-12505N 5 200 25 50 82 1 1Watt
12DA-12S09N 9 112 25 50 84 1
12DA-12512N 12 84 25 50 86 1
12DA-12515N 15 67 25 50 87 1 3KV Isolated
12DA-15S05N 5 200 25 50 83 1
12DA-15S09N 9 112 25 50 86 1 .
12DA-15512N 12 84 25 50 87 1 Slngle & Dual OUtPUt
12DA-15515N 15 67 25 50 87 1
12DA-24S05N 5 200 25 50 84 1 SIP7
12DA-24S09N 9 112 25 50 85 1
12DA-24S12N 12 84 25 50 86 1
12DA-24S15N 15 67 25 50 86 1
12DA-48S05N2 5 200 . 80 78 2
12DA-48S09N2 9 112 - 80 81 2
12DA-48S12N2 12 84 . 80 81 2
12DA-48S15N2 15 67 - 80 82 2
12DA-05D05N 5 +100 25 50 84 1
12DA-05D09N +9 +56 25 50 86 1
12DA-05D12N +12 +42 25 50 86 1
12DA-05D15N +15 +34 25 50 86 1
12DA-12D05N 5 +100 25 50 85 1 -
12DA-12D09N +9 +56 25 50 87 1 ’é“
12DA-12D12N +12 +42 25 50 88 1
12DA-12D15N +15 +34 25 50 87 1
12DA-15DO5N +5 +100 25 50 83 1 Temperatu re Derating Graph
12DA-15D09N +9 +56 25 50 86 1
12DA-15D12N +12 +42 25 50 87 1 100
12DA-15D15N +15 +34 25 50 87 1 E:,
12DA-24D05N +5 +£100 25 50 84 1 275
12DA-24D09N +9 +56 25 50 85 1 2 50
12DA-24D12N +12 +42 25 50 86 1 E 05 _
12DA-24D15N 15 +34 25 50 86 1 a Nature Convection
12DA-48DO5N2 5 +100 . 80 79 2 0

-40 85 100

12DA-48D09N2 +9 +56 - 80 81 2 Ambient Temperature(‘C)
12DA-48D12N2 +12 +42 . 80 81 2
12DA-48D15N2 +15 +34 - 80 82 2

—__________________________________________________________________________________________________________________________________________
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MMT MACHRONE CORP.

12

DA SERIES

P Part Number
Input Specifications
Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +10 % 12DA - 05 S 05 N
Filt Capacit A B C DE
ilter apacitor .
A:Series
B:Input Voltage
Output Specifications C:Single(S)Dual(D)
D:Output Voltage
Parameters Conditions Min Typ Max Units E:Unregulated(N)
Voltage Tolerance 100% full load +5 %
Short Circuit i i
ort Circui Short Term ) e Recommended Test Circuit
Protection
Line Regulation For 1.0% OF Vin 1.2 %
Load Regulati VoV 7 % " == Cin |Single| Cout e
oad Regulation
9 (10% To 100% FL) ° GND 1~ T Vout
Load R lati 12V15v 5 % 5V:Cin 4.7uF,25V 5V :Cout 10uF,25V
oad Regulation % 12V:Cin 2.2uF,25V 9V :Cout 4.7uF,25V
(10% To 100% FL) 16V.Gin 1UF.S0V  12V:Cout 2.20F 25V
24V:Cin 1uF,50V  15V:Cout 1uF,50V
. +5V,+9V 48V:Cin 1uF,100V
Load Regulation 7 %
(10% To 100% F.L)
+12V,£15V ! O +vout
Load Regulation 5 % Vin ( # Cout
(10% To 100% FL) cin | Dual F————1—O com
GND O | CUtT o vout
o . 5V:Cin 4.7uF,25V 5V :Cout 10uF,25V
12V:Cin 2.2uF,25V 9V :Cout 4.7uF25V
General SpeCIflcatlons 15V:Cin 1u|=u,50v 12v:Cout 2.2\L,:F,25V
24V:Cin 1uF,50V  15V:Cout 1uF,50V
Parameters Conditions Min Typ Max Units 48V:Cin  1uF,100V
Isolation Resistance 500Vdc 1000 MQ
Isolation Voltage 3000 Vdc Packaglng
o Full load,
Switching Frequency . 100 KHz
nominal input
Operating Temperature -40 +85 °C
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP
MIL-HDBK-217F
MTBF 3500000 Hours
@25°C
Weight Packagel or Package2 21lor27 g
Dimensions Packagel or Package2 19.5x6.0x10.0 or 19.5x7.1x10.0 mm
Size (mm)
Marki d dimensi & X e
arkings an Iimensions 9.50 165 522 50
19.50 19.50
1. 2 |
600 TOP VIEW 7_‘10 TOP VIEW
! PIN Connection
f f
10.00 10.00 PIN 1 2 5 6 7
L] °
L ’ H H BH 7H - L ’ H BH 7H - Single +Vin -Vin -Vout No Pin +Vout
L‘l 2 5l L‘I 2 5
! [l os0+00s | as0+005 Dual +Vin  -Vin -Vout Com +Vout
Y, T ok

printed face T
BOTTOM VIEW BOTTOM VIEW | |

1.25 ‘l B
¥ i

200 1524 .10.2540.05

2.00 1524 {0.25:0.05

Unitmm Unless otherwise specified, all tolerances are +0.25

Rev:1 2018/12/07



MMT MACHRONE CORP. 12DB SERIES

FEATURES :

® 7PIN SIP Package

High Efficiency up to 82%

Output Continuous Short Circuit Protection

Unregulated Output Types

Internal SMD Construction

Industry Standard Pinout

Operating Temperature:-40°C TO +105°C

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output  Output Ripple & Noise Efficienc Package
Part Number /0129 Curent Typ,,p - T sole DC-DC Converter
Vdc mA (mVpp) (mVpp) %TYP
12DB-05505N 5 200 60 100 80 1 1 2 D B S E RI ES
12DB-05509N 9 112 60 100 80 1
12DB-05S12N 12 84 60 100 80 1
12DB-05515N 15 67 60 100 80 1 1Watt
12DB-12505N 5 200 60 100 80 1
12DB-12509N 9 112 60 100 80 1
12DB-12512N 12 84 60 100 82 1 3KV Isolated
12DB-12S15N 15 67 60 100 81 1
12DB-15505N2 5 200 60 100 78 2 Slng |e & Dua| Output
12DB-15509N2 9 112 60 100 79 2
12DB-15512N2 12 84 60 100 79 2
12DB-15515N2 15 67 60 100 79 2 SIP7
12DB-24S05N2 5 200 60 100 77 2
12DB-24S09N2 9 112 60 100 79 2
12DB-24512N2 12 84 60 100 79 2
12DB-24S15N2 15 67 60 100 79 2
12DB-24524N2 24 42 60 100 81 2
12DB-05DO05N +5 +100 60 100 80 1
12DB-05D09N 19 56 60 100 80 1
12DB-05D12N +12 +42 60 100 80 1
12DB-05D15N 115 +34 60 100 80 1
12DB-12D05N +5 +100 60 100 80 1
12DB-12D09N +9 +56 60 100 80 1
12DB-12D12N +12 +42 60 100 82 1 \
AAN
12DB-12D15N +15 +34 60 100 81 1 é%;gﬂ &'ﬁ
12DB-15D05N2 +5 +100 60 100 78 2
12DB-15D09N2 19 56 60 100 78 2 .
12DB-15D12N2  +12 +42 60 100 78 2 Temperature Derating Graph
12DB-15D15N2 15 +34 60 100 78 2
12DB-24D05N2 +5 +100 60 100 78 2
12DB-24D09N2 +9 +56 60 100 79 2 "180(? 7 |
12DB-24D12N2 12 +42 60 100 79 2 75
12DB-24DI15N2 15 +34 60 100 78 2

OutPut Power(%
ul
o

InPUt Spedﬁcations 25 Nature Convection
Parameters Conditions Min Typ Max Units 0 ;
Voltage Tolerance Vo,lo Nom +10 % * ambient Temperatur:E°C) ”
Filter Capacitor

—_______________________________________________________________________________________________________________________________________
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MMT MACHRONE CORP.

12DB SERIES

Output Specifications

Part Number

12DB - 05 05

12DB - 05 S 05
A B C D
A:Series
B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)
F:Packge

miz
mIiN

Recommended Test Circuit

Vin +Vout

1 Single

T Cin

Cout
T 5

GND -Vout

5V:Cin 4.7uF,25V 5V :Cout 10uF,25V
12V:Cin 2.2uF,25V 9V :Cout 4.7uF,25V
15V:Cin 1uF,50V 12V:Cout 2.2uF,25V
24V:.Cin 1uF,50V  15V:Cout 1uF,50V

24V:Cout 1uF.50V

+
vin Vout

Cout

Parameters Conditions Min Typ Max Units
Voltage
Tl 100% full load £5 %
Short Circuit )
Protection Continuous
Line Regulation For 1.0% OF Vin 12 %
. 5V,.9v
[o)
Load Regulation (10% To 100% FL) 15 %
. 12~24V
o)
Load Regulation (10% To 100% FL) 10 %
. £5V,#9V
Load Regulation ' 15 %
oad Regulatio (10% To 100% FL) °
+12V~+24V
Load Regulation 9
9 (10% To 100% F.L) 10 7
General Specifications
Parameters Conditions Min Typ Max Units
Isolati
l::s;tt'::ce 500vdc 1000 MQ
Switching Full load, 100 KHz
Frequency nominal input
Operating .
Temperature 0 +105 c
Storage
-55 125 °C
Temperature "
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
Weight Packagel or Package2 21or27 g
Dimensions Packagel or Package2 19.5x6.0x10.0 or 19.5x7.1x10.0 mm

Markings and dimensions

19.50 2 19.50

=

6.00 TOP VIEW 7.10 TOP VIEW
| |

10.00 10.00

4ol 0l
40 2 5“ eH 7“ 40 1] 2 5“ 5H 7“
} 0.50£0.05 | 0.50£0.05

254 254
printed face printed face T

BOTTOM VIEW 125 1 BOTTOMVIEW | |

}
15.24 0.25+0.05 15.24

2.00 0.25£0.05

Unitmm Unless otherwise specified, all tolerances are +0.25

Cin | Dual % ) Com
OL Cout -
GND
5V :Cin 4.7uF,25V 5V :Cout 10uF,25V -Vout
12V:Cin 2.2uF,25V 9V :Cout 4.7uF,25V
15V:Cin  1uF,50V 12V:Cout 2.2uF,25V
24V:Cin 1uF,50V  15V:Cout 1uF,50V
Packaging
UNIT:mm
Size (mm)
A B @
9.50 16.5 522 5.0
PIN Connection
PIN 1 2 5 6 7
Single  +Vin -Vin  -Vout No Pin +Vout
Dual +Vin  -Vin -Vout Com +Vout

Rev:o 2017/5/5



MMT MACHRONE CORP.

12DB-4KV SERIES

FEATURES :

7PIN SIP Package

High Efficiency up to 82%

Output Continuous Short Circuit Protection
Unregulated Output Types

Internal SMD Construction

Industry Standard Pinout

Operating Temperature:-40°C TO +105°C

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output Output . .
Part Number VoIt:ge Curr':nt Ripple & Noise
Vde mA Ve (V)
12DB-05S05N4KV 5 200 60 100
12DB-05S09N4KV 9 112 60 100
12DB-05S12N4KV 12 84 60 100
12DB-05S15N4KV 15 67 60 100
12DB-12S05N4KV 5 200 60 100
12DB-12S09N4KV 9 112 60 100
12DB-12S12N4KV 12 84 60 100
12DB-12S15N4KV 15 67 60 100
12DB-15S05N4KV 5 200 60 100
12DB-15S09N4KV 9 112 60 100
12DB-15S12N4KV 12 84 60 100
12DB-15S15N4KV 15 67 60 100
12DB-24S05N4KV 5 200 60 100
12DB-24S09N4KV 9 112 60 100
12DB-24S12N4KV 12 84 60 100
12DB-24S15N4KV 15 67 60 100
12DB-24S24N4KV 24 42 60 100
12DB-05D05N4KV +5 +100 60 100
12DB-05D09N4KV +9 +56 60 100
12DB-05D12N4KV +12 +42 60 100
12DB-05D15N4KV +15 +34 60 100
12DB-12D05N4KV +5 +100 60 100
12DB-12D09N4KV +9 +56 60 100
12DB-12D12N4KV +12 +42 60 100
12DB-12D15N4KV +15 +34 60 100
12DB-15D05N4KV +5 +100 60 100
12DB-15D09N4KV +9 +56 60 100
12DB-15D12N4KV +12 +42 60 100
12DB-15D15N4KV +15 +34 60 100
12DB-24D05N4KV +5 +100 60 100
12DB-24D09N4KV +9 +56 60 100
12DB-24D12N4KV +12 +42 60 100
12DB-24D15N4KV +15 +34 60 100

Input Specifications

Parameters Conditions Min Typ
Voltage Tolerance Vo, Io Nom
Filter Capacitor

110

Efficiency

%TYP

80
80
80
80
80
80
82
81
78
79
79
79
77
79
79
79
81
80
80
80
80
80
80
82
81
78
78
78
78
78
79
79
78

Units
%

MV 1

DC-DC Converter

12DB-4KV SERIES

1Watt
4KV Isolated

Single & Dual Output

SIP7

~100

o
=
v

OutPut Power

80
75

50

25

0

Nature Convection

Ambient Temperature(C)

105

Rev:0 2018/09/28



MMT MACHRONE CORP.

12DB-4KV SERIES

Part Number

Output Specifications

Parameters Conditions Min Typ Max

12DB - 05 05 N 4KV
Voltage Tolerance 100% full load +5 % - — —
Short Circuit Conti A B ¢ D E F
Protection ontinuous A Series
Line Regulation For 1.0% of Vin 1.2 % B Input Voltage
Load Regulation 5V,9V (10% To 100% F.L) 15 % C Single(S);Dual(D)
Load Regulation 12~24V (10% To 100% F.L) 10 % D Output V0|tage
Load Regulation +5V,£9V (10% To 100% F.L) 15 % E Unregu|ated(N)
Load Regulation +12~+24V (10% To 100% F.L) 10 % F Isolation V0|tage
General Specifications PO
P Recommended Test Circuit
Parameters Conditions Min Typ Max Units
Isolation Resistance 500Vvdc 1000 MQ .
o Vin +Vout
Switching Frequency Full load, nominal input 100 KHz : :
?perating 40 +105 oc Cin |Single|Cout
emperature O O
Storage Temperature -55 +125 °C GND -Vout
o . o 5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
Humidity Non Condensing 95 % 12V:Cin 2.2uF,25V 9V :Cout 4.7uF 25V
. . . 15V:Cin 1uF,50V 12V:Cout 2.2uF,25V
Cooling Free air Convection 24V:Cin 1UF,50vV  15V:Cout 1uF,50V
Case material DAP 24V:Cout 1uF,50V
MTBF MIL-HDBK-217F@25°C 3500000 Hours
. +Vout
Weight 2.7 g Vin -
Dimensions 19.5x7.1x10.0 mm O Cout
Cin | Dual % ) Com
QL Cout T
Markings and dimensions GND Vout
5V:Cin 47uF25V 5V :Cout 10uF,25v ~VOU
12V:Cin 2.2uF,25V 9V :Cout 4.7uF,25V
19.50 15V:Cin 1uF,50V 12V:Cout 2.2uF,25V
* 24V:Cin 1uF,50V 15V:Cout 1uF,50V
I
7.10 TOP VIEW
+
: Packaging
10.00

E PR
?

v
0.50+0.05 </ D

2.54

printed face

1.25 || BotToMViEW | | A_
T’ = - —_ UNIT:mm
200 1524 _|0.25:0.05 fle-B >

UNIT: mm Unless otherwise specified, all tolerances are +0.25

. Size(mm)
PIN Connection
A B C D
Pin 1 2 5 6 7
9.5 16.5 522 5.0
Single +Vin -Vin -Vout No Pin +Vout
Dual +Vin -Vin -Vout Com +Vout

-__________________________________________________________________________________________________________________________________________________________________
Rev:0 2018/09/28



MMT MACHRONE CORP. 12DZ SERIES

FEATURES :

2:1Wide Input Voltages Range
7PIN SIP Package

High Efficiency up to 80%
Regulated Output Types

Internal SMD Construction
No External Component Required
Operating Temperature:-40°C TO +85°C

Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage

and rated output current unless otherwise specified DC-DC Converter

parcNumber | Volaoe  Voltage  cumemt  FT 12DZ SERIES
Vdc Vdc mA %TYP
12DZ-05505R 45-9 5 200 65 1Watt 3KV Isolated
12DZ-05509R 45-9 9 112 70 2 : 1 Input Voltage Range
12DZ-05512R 45-9 12 84 70
12DZ-05S15R 45-9 15 67 70 Single Output
12DZ-05524R 45-9 24 42 75
12DZ-12505R 9-18 5 200 70 SIP7
12DZ-12S09R 9-18 9 112 72
12DZ-12512R 9-18 12 84 73
12DZ-12515R 9-18 15 67 75
12DZ-12524R 9-18 24 42 80
12DZ-24S05R 18-36 5 200 75
12DZ-24S09R 18-36 9 112 75
12DZ-24S12R 18-36 12 84 78 -y
JAN

12DZ-24S15R 18-36 15 67 78 RORS %
12DZ-24524R 18-36 24 42 80

Temperature Derating Graph

Input Specifications ~ .
2 100 !
Parameters Conditions Min Typ Max Units g |
75 |
[e]
Voltage Types Vo, Io Nom 211 o }
5 50 !
Filter Capacitor < Nature Convection I
o 2 |
0 .0 85 100

Ambient Temperature(C)

I —
Rev:1 2018/10/02



MMT MACHRONE CORP. 12DZ SERIES

Output Specifications Part Number
Parameters Conditions Min  Typ Max  Units
Voltage Tolerance 100% full load 5 % 12DZ - 05 S 05 R
Short C_lrcwt Continuous A B C D E
Protection .
} ) A:Series
o)
Line Regulation Regulated +0.5 % B:Input Voltage
Load Regulation Regulated +15 % C:Single Output
: : Output:5V,9V TYPES D:Output Voltage
Ripple & Noise BW=DC To 20MHz 100 mVe-p E:Regulated(R)
. . Output:12-24V TYPES o )
Ripple & Noise BW=DC To 20MHz 1% of Vout  mVp-p . .
Transient response 50% load step Recommended Test Circuit
. . 350 us
setting time change
General Specifications WnOQ—r—— ' 7 + O rVout
_ Cin Cout
Parameters Conditions Min Typ  Max  Units Vin O 2 5 O -Vout
: 5V:Cin 10uF 25V 5V:Cout 100uF/25V
Isolation 500Vdc 1000 MQ 12V:Cin 10UF,0V oV:Cout 100UF/25V
Resistance 24V:Cin 10uF,100V 12V:Cout 100uF/25V
Switchi Full load 2av-Gout 100UFI50V
witching u‘ O{i , 100 KHz :Cout uF/5
Frequency nominal input
Operating 40 +85 oC .
Temperature Packaging
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 1500000 Hours
Weight 2.7 g9
Dimensions 19.5x7.1x10.0 mm
Markings and dimensions
Size(mm)
19.50 printed face A ° < >
! ] 95 16.5 52 | 50
f [
710 TOP VIEW 1.25 BOTTOM VIEW | |
| 15.24 0.25:0.05 .
2.00 PIN Connection
* Pin 1 2 5 7
10.00 Single +Vin -Vin  -Vout  +Vout
e
4.0 11l 2 5H 7H
0.50+0.05
2.54

UNIT : mm Unless otherwise specified, all tolerances are +0.25

Rev:12018/10/02



MMT MACHRONE CORP. 13D SERIES

FEATURES :

4 PIN SIP and 8 PIN DIL Package
High Efficiency up to 85%
Unregulated Output Types

Internal SMD Construction

No External Component Required
Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Output 3.3/5/9/12/15V Approved By UL60950-1

Specifications typical at TA=25°C, nominal input voltage

and rated output current unless otherwise specified DC-DC Converter
Part Number 35:5;; Curnant Efficiency P?.ct'f,ff ) 13D SERIES
Vdc mA %TYP
*13D-XXS03NNL 33 303 70 1
*13D-XXSOSNNL 5 200 70 1 1Watt
*13D-XXS09NNL 9 110 75 1
*13D-XXS12NNL 12 84 78 1 1KV Isolated
*13D-XXS15NNL 15 67 80 1
*13D-XXS24NNL 2 42 82 1 .
13D-XXS03N2NL 33 303 70 2 Single Output
13D-XXS0SN2NL 5 200 70 2
13D-XXS09N2NL 9 110 75 2 SIP4 & DIL8
13D-XXS12N2NL 12 84 78 2
13D-XXS15N2NL 15 67 80 2
13D-XXS24N2NL 24 42 82 2
13D-XXS03N3NL 33 303 70 3
13D-XXS0SN3NL 5 200 70 3
13D-XXS09N3NL 9 110 75 3
13D-XXS12N3NL 12 84 78 3
13D-XXS03NANL 33 303 70 4
13D-XXS0SNANL 5 200 70 4
13D-XXS09NANL 9 110 75 4
13D-XXS12NANL 12 84 78 4 -
13D-XXS15NANL 15 67 80 4 FARY \?,Am
13D-XXS24NANL 2 42 82 4 -
Note: Temperature Derating Graph

1"XX" Is Input Voltage:03=3.3Vdc,05=05Vdc,09 =9Vdc,12=12Vdc,15=15Vdc,24=24Vdc
2. The input voltage increases, there will be an increase in efficiency.
3." %" marked as recognized by UL 60950-1.

~100 |

Input Specifications 5 75 A

Parameters Conditions Min Typ Max  Units g 50 | i

s I I

Voltage & i

+ 9 = 25 i

Tolerance Vo,Io Nom 10 % 3 Nature Convectlon: i
Filter Capacitor 0

-40 85 100

Ambient Temperature(C)

Rev:1 2018/10/02



MMT MACHRONE CORP. 13D SERIES

Output Specifications Tolerance Envelope Graph
Parameters Conditions Min Typ Max Units
Voltage o o
Tolerance 100% full load +5 % ? 120%
. . X
~ 110%
Short C.II‘CUIt Short Term 1 Sec 5
Protection S 100%
o
Line Regulation For 1.0% OF Vin 1.2 % Z oo
S
. 3.3V,5V S sov
0, >
Load Regl'IIatlon (lo% To 100% FL) 15 % (@] O
9V.12V.15V,24V T e e e e
Load Regulation . - 10 % t 5 58% 5588558 ¢ 8§
(L0 1[0 10070 o) Output Current(%)
Ripple & Noise BW=DC To 20MHz 100 mVp-p
e 50% load step ch 350 P N b
response setting o load step change us art Number
General Specifications 13D - 05 S 05 N 2 NL
" . . A B CDEFG
Parameters Conditions Min Typ Max  Units .
A:Series
Isolation B:Input Voltage
Resistance 500Vdc 1000 MQ C:Single Output
D:Output Voltage
Switching Full load, 100 KHz E:Unregulated(N)
Frequency nominal input F:Packge
o i G:RoHS Version
perating 40 485 °C
Temperature . .
o Recommended Test Circuit
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP Vin +Vout
Vi MIL-HDB|°<-217F T Hours L Cin |Single|cout 1
@25°C O O
Weight Package 1/2/3/4 1.5/1.9/1.5/2.7 g GND 2.3V:Cin 47UF.25V 33V Cout 22uF18V -Vout
i i 5V:Cin 4.7uF,25V 5V :Cout 10uF,25V
Dimensions Package 1 11.50%6.00x10.00 mm oV :C:: 4‘7EF’25V oV :Cout 4.7uF 25V
i i 12V:Cin 2.2UF,25V 12V:Cout 2.2uF 25V
Dimensions Package 2 11.50%7.50x10.00 mm 15\/:0:: 1u;5 o 15V-Cout TuF.50V
Dimensions Package 3 12.70x10.16x6.80 mm 24V:Cin 1uF,50V  24V:Cout 1uF,50V
Dimensions Package 4 12.70x12.70x9.50 mm
Markings and dimensions
11.50 printed face 1150 printed face 12.70 7.62 = -T2
[ i
L, o | L7 - = & 7H.‘L \‘{‘\ 00.50£0.05 74} \L.\ 00.5040.05
§ TOP VIEW L BOTTOM VIE 025 L 05 § TOP VIEW l BoTTOMVIEW | J 05 g TOP VIEW El BOTTOM VIEW § ToPViEW EI BOTTOM VIEW
- 104 7.62 194 - o 5.08 (‘f 4T$T

10.00

9.50

400 |
‘ \
—
—
—
=

400

‘ \

—

—]

—

N

1400 | 680
—

w
400

~
2

L 101 4

——f{=— 0.50£005

H

254 [ ] 0.50£0.05 | }—‘%*H«D-Sﬂo-“
L A 254 — 0.50£0.05

Unit:mm Unless otherwise specified, all tolerances are +0.25

PIN Connection

PIN 1 2 3 4 5 7
4in -Vin +Vin -Vout +Vout
8in -Vin +Vin +Vout -Vout

Rev:1 2018/10/02



MMT MACHRONE CORP. 13D1 SERIES

FEATURES :

() 4 PIN SIP and 8 PIN DIL Package.
DC-DC Converter

High insulation 3000Vdc.

High Efficiency up to 85%.
Unregulated Output Types.

Internal SMD Construction

No External Component Required
Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output Output . Package

Part Number Voltgge Currgnt Efficiency Styleg
.- = 13D1 SERIES

13D1-XXS03NX 33 303 70 1/2/3/4

13D1-XXSO5NX 5 200 70 1/2/3/4
1Watt

13D1-XXS09NX 9 112 75 1/2/3/4
13D1-XXS12NX 12 84 78 1/2/3/4 3KV Isolated

13D1-XXS15NX 15 67 80 2/3/4 .

13D1-XXS24NX 24 42 82 2/3/4 Smgle OUtPUt
Note: SIP4 & DIL8

1"XX" Is Input Voltage:03=3.3Vdc,05=05Vdc,09=09Vdc,12=12Vdc,15=15Vdc,24=24Vdc.
2. Vin:15Vdc, Vout:15Vdc, using the 2 package.

3. Vin:24Vdc, Vout:24Vdc, using the 3 package.

4. The input voltage increases, there will be an increase in efficiency.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +10 %
Filter Capacitor
Output Specifications -
P74
Parameters Conditions Min Typ Max Units 5%%
\T';':fg:ce 100% full load +5 %
Short Circuit Temperature Derating Graph
. Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 12 % 100 l
. 33V &5V .
Load Regulation (10% To 100% FL) 15 % 75
Load Regulation SVLaVISVEZY 10 %

(10% To 100% F.L)
BW=DC To 20MHz

OutPut Power(%)
(&)
o

Ripple & Noise (Package 1) 150 mVp-p 25 Nature Convection

BW=DC To 20MHz
Ripple & Noise 100 Vp- 0

PP (Package 2/3/4) mep 40 85 100

Transient . .

9 Ambient Temperature('C
response setting 50% load step change 350 us P ()
time

I —
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MMT MACHRONE CORP. 13D1 SERIES

General Specifications Tolerance Envelope Graph
Parameters Conditions Min Typ Max  Units
o 120%
Isolation 500Vdc 1000 MQ 9
Resistance T 1%
()]
i . S 100%
Switching Fu.II Ioctad, 100 KHz S
Frequency nominal input 5 %%
[oN
. 5 8%
Operating 0 T S
Temperature 0% | | | | | | | | | | |
Humidity Non Condensing 95 % =R 58858 RESE 2R
Output Current(%)
. Free air
Gelling Convection
Case material DAP Part Number
MTBF MIL'Z)DZ?SC'ZNF 3500000 Hours 13D1 - 03 S 05 N 2
Weight Package 1/2/3/4 1.1/1.5/1.9/1.9 g A B CDEF
Dimensions Package 1 11.50x6.00x7.5 mm Q:ISerles
Dimensions Package 2 11.50x6.00x10.0 mm ) n.pUt Voltage
=~ . C:Single Output
imensions Package 3 11.50x7.50x10.0 mm D:Output Voltage
Dimensions Package 4 12.7x10.16x7.50 mm E:Unregulated(N)
F:Packge
Markings and Dimensions N
9 Recommended Test Circuit
11.50 printed face 11.50 printed face
! | 1 |
17 = - s ?7D 23 ? .
g TOP VIEW 'i BOTTOM VIEW 0.251?0.05 © TOP VIEW ﬂ OTTOM VIEW 0.25£0.05 Vln +VOUt
N 7.62 “ﬂ 1.94 I .

Single

1.94 I Cin Cout I

GND -Vout
2 g 3.3V:Cin 4.7uF,25vV 3.3V :Cout 22uF,16V
" ® 5V :Cin 4.7uF.25V 5V :Cout 10uF,25V
- ! ° 9V :Cin 4.7uF,25vV 9V :Cout 4.7uF,25V
g ol 12V:Cin 2.2uF,25V 12V:Cout 2.2uF,25V
® 1 2 15V:Cin 1uF,50V  15V:Cout 1uF,50V
[ | - | ] 24V:Cin 1uF,50V  24V:Cout 1uF,50V
254 “ 0.50£0.05 254 1 0.50£0.05
11.50 printed face 12.70 162 PIN connection
! | e
Ir- - 2
= $ PR J \é-\ 60.50£0.05 PIN 1 2 3 4 5 7
~ Top ViEw & oTToM VIE 0.25£0.05 E TOP VIEW § BOTTOM VIEW 4in Vi Vi Vout Vout
- - . . i -Vin +Vin  -Vou +Vou
‘ 7.62 ° 1 £ 8i Vi +Vi +Vout Vout
-8 194 ‘ won in -Vin in ou -Vou
1] T
R U 3
254 l l 0.50£0.05 3 - t=— o0.50:0.05 4

Unitmm Unless otherwise specified, all tolerances are +0.25

I —
Rev:12018/10/02



MMT MACHRONE CORP. 13DS SERIES

FEATURES :

Small Footprint

14PIN SMD Package

High Efficiency up to 80%

Unregulated Output Types

High Power Density

No External Component Required
Operating Temperature:-40°C TO +85°C

Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and

rated output current unless otherwise specified DC-DC Converter
Output Output Efficienc
Part Number Voltage Current y

Ve mA %TYP 13DS SERIES

13DS-XXSO03NNL 33 303 65
13DS-XXSO5NNL 5 200 70 1watt

13DS-XXSO9NNL 9 110 75
1KV Isolated

13DS-XXS12NNL 12 84 78
13DS-XXS15NNL 15 67 80 Sing|e Output

Note:

1"XX" Is Input Voltage:03=3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc. SM D

2. The input voltage increases, there will be an increase in efficiency.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,lo Nom +5 %
Filter Capacitor
oR g )T
Output Specifications s | 32”5
..vmﬂiu NTY
Parameters Conditions Min Typ Max Units
Voltage o o .
Tolerance 100% full load £5 % Temperature Derating Graph
Short C.IrCUIt Short Term 1 Sec
Protection 100 ,
Line Regulation For 1.0% OF Vin 1.2 % * |
- |
. 3.3V o o 75 |
Load Regulation (10% To 100% FL) 15 % g l ;
Load Regulation D 15&9.0 % = %0 ' |
g (10% To 100% FL) ' ° > A
12V15 v = Nature Convection | |
Load Regulation ' 7.5&7.0 % o I :
(10% To 100% F.L) 0
Ripple & Noise BW=DC To 20MHz 100 mVp-p -40 85 100
Transient 50% lond sten < - Ambient Temperature(C)
response setting o joad step change us
time

—__________________________________________________________________________________________________________________________________________________
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MMT MACHRONE CORP. 13DS SERIES

General Specifications Tolerance Envelope Graph
Parameters Conditions Min Typ Max Units
Isolation
Resistance 500Vdc 1000 MQ o
% 110%
. . o
Switching Fu.II Io§d, 100 KHz % 0%
Frequency nominal input 2
o ; ‘g_ W ]
perating . 5 s0%
-40 +85 C 3
Temperature 0% L
Humidity Non Condensing 95 % t:23:%3238¢E8z%3 é § §
Output Current(%)
Cooling Free air
Convection
Case material DAP
MTBE MIL-HDBK-217F o0 Hours Part Number
@25°C
Weight 12 g
Dimensions 12.70x7.6x6.25 mm 13DS - 05 S 05 N NL
A B CDEF
A:Series
Markings and dimensions B:Input Voltage
C:Single(S)
D:Output Voltage
. 1270 E:Unregulated(N)
] b i I F:RoHS Version
o 0.75 =1~ o(g
© © .
~ . 1.95 Nz
T 1 00 1 Recommended Test Circuit
T’M‘ == L}—‘* 25
2.5410.10 0.5£0.05
SUGGESTED PAD LAYOUT .
Vin —_— +Vout
0 T Cin |Single| cout
© O
d GND  33v.cin 4.7uF.25v 3.3V:Cout 22uF,16v -Vout
+#_ﬂ 5V:Cin 4.7uF.25V 5V :Cout 10uF 25V
ﬂ» 9V :Cin 4.7uF,25vV 9V :Cout 4.7uF,25V
0.10MIN <—>11'05 12V:Cin 2.2uF 25V 12V:Cout 2.2uF25V
' 15V:Cin 1uF,50v  15V:Cout 1uF,50V
Unitmm Unless otherwise specified, all tolerances are +0.25
PIN Connection
PIN 1 3 7 8 14
Single -Vin +Vin -Vout +Vout NC

I —
Rev:12018/09/26



MMT MACHRONE CORP. 13DS1 SERIES

FEATURES :

® Small Footprint
®  22PIN SMD Package
® High Efficiency up to 80%
® Recognized By UL 60950-1
® Unregulated Output Types
® High Power Density
® Industry Standard Pinout
® Operating Temperature:-40°C TO +85°C
® No External Component Required
Specifications typical at TA=25°C, nominal input voltage and DC-DC Converter
rated output current unless otherwise specified
Output Output .. Package
Part Number Voltage Current Efficiency Style 1 3 D S 1 S E RI ES
Vdc mA %TYP
13DS1-XXSO3NNL 33 303 65 1
13DS1-XXSO5NNL 5 200 70 1 1Watt
13DS1-XXSO9NNL 9 112 75 1
13DS1-XXS12N2NL 12 84 78 2 3KV Isolated
13DS1-XXS15N2NL 15 67 80 2
13DS1-XXDO3NNL +33 +150 65 1 .
13DS1-XXDOSNNL £5 £100 70 1 Slngle & Dual Output
13DS1-XXDO9NNL +9 +56 75 1
13DS1-XXD12N2NL +12 +42 78 2 SMD
13DS1-XXD15N2NL +15 +34 80 2
Note:
1"XX" Is Input Voltage:03=3.3Vdc,05=5Vdc, 09=9Vdc,12=12Vdc,15=15Vdc.
2.0ver 12Vdc,15Vdc input voltage, using the 2nd package.
3.The input voltage increases, there will be an increase in efficiency.
Input Specifications
Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom £10 %
Filter Capacitor
g \ ¥V 4
Output Specifications m® game [(3).
- . . c us HORE \.2:“
Parameters Conditions Min  Typ Max Units
Voltage Tolerance 100% full load +5 % .
r— Temperature Derating Graph
Short Circuit
. Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 1.2 % 100 | !
Load Regulation 33V 15 % g I
9 (10% To 100% FL) ° o 75 I
Load Regulati Rkl 12880 % S |
oad Regulation (10% To 100% FL) : ° & 50 |
. 12V15V . a . I
Load Regulatlon (10% To 100% FL) 8.5&7.0 % g 25 Nature Convection i
Ripple & Noise BW=DC To 20MHz 75 mVp-p 0
Transient response -40 85 100
P 50% load step change 350 us Ambient Temperature(C)

setting time

-________________________________________________________________________________________________________________________________
Rev:o 2017/5/8



MMT MACHRONE CORP.

13DS1 SERIES

General Specifications

Tolerance Envelope Graph

Parameters Conditions Min Typ Max Units
sglatich 500Vdc 1000 MO o
Resistance g
E’ 110%
s o
Switching Fu.II Iogd, 100 KMz 8 oo
Frequency nominal input S
)
. e |
Operating 40 +85 o g
Temperature 5 t+t———m—
% | | | | | | | | |
Humidity Non Condensing 95 % £ 5 5 £ 8 8 8 £ 8 2 £ %
Coolin Free air Output Current(%)
9 Convection
Case material DAP
Part Number
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
13DS1 - 05 S 12 N 2 NL
Weight Packagel or 18 9 05 S 12 N 2 NL
Package2 A B C DEFG
Dimensions Package 1 15.24x8.0x7.30 mm A:Series
B:Input Voltage
Dimensions Package 2 15.24x8.0x8.50 mm C:Single(S)Dual(D)
D:Output Voltage
. . . E:Unregulated(N)
Markings and dimensions F:Packge
G:RoHS Version
12.70
1 15.24 l | ‘7
el o 4 il D}D gon
. o e T Recommended Test Circuit
e BT T ¥ Tm 000000t
=—  0.50£0.05 254
SUGGESTED PAD LAYOUT Vin +Vout
] % - — cin Single cout — -
12.70 7.1;0 ‘ 1.00 ‘ GND -Vout
3.3V:Cin 4.7uF,25V 3.3V :Cout 22uF,16V
5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
15.24 12.70 9V :Cin 4.7uF,25v 9V :Cout 4.7uF,25V
2 l _ 12V:Cin 2.2uF25V 12V:Cout 2.2uF,25V
feen p o pog [ Diﬂ 0o 15V:Cin 1uF,50vV  15V:Cout 1uF,50V
—H—100
8 ﬁ 2.00 E
25410.10 i v Uj_fll . D D D D D Di vin +Vout
o 254 —4|;—Q
SUGGESTED PAD LAYOUT OT Cout
— - cin | Dual Com
OL Cout -
m.,i L GND 3.3V:Cin 4.7uF,25V 3.3V :Cout 22uF,16v -Vout
‘ 12.70 ‘ 820 ‘ 11.00 ‘ 5V :Cif‘ 4.7uF,25V 5V :Cout 10uF,25V
P 9V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V
12V :Cin 2.2uF,25V 12V:Cout 2.2uF,25V
Unit: mm Unless otherwise specified, all tolerances are +0.25 15V:Cin 1uF,50V  15V:Cout 1uF,50V
PIN Connection
PIN 1 3 5 9 11 12 14 18 20 22
Single  -vin  +vih  NC  -Vout NC NC  +Vout NC NC NC
Dual -Vin +Vin NC Com  -Vout NC +Vout NC NC NC

Rev:o 2017/5/8



MMT MACHRONE CORP.

13DS2 SERIES

FEATURES :

Small Footprint

18PIN SMD Package

High Efficiency up to 80%

Unregulated Output Types

High Power Density

No External Component Required
Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output Output Efficienc Package
Part Number Voltage Current y Style
Vdc mA %TYP
13DS2-XXS03NNL 33 303 65 1
13DS2-XXSO5NNL 5 200 70 1
13DS2-XXS09NNL 9 112 75 1
13DS2-XXS12N2NL 12 84 78 2
13DS2-XXS15N2NL 15 67 80 2
13DS2-XXDO3NNL +3.3 +150 65 1
13DS2-XXDO5NNL +5 +100 70 1
13DS2-XXDO9NNL +9 +56 75 1
13DS2-XXD12N2NL +12 42 78 2
13DS2-XXD15N2NL +15 +34 80 2
Note:
1XX" Is Input Voltage:03=3.3Vdc,05=5Vdc, 09=9Vdc,12=12Vdc, 15=15Vdc.
2. Over 12Vdc,15Vdc input voltage, using the 2nd package.
3.The input voltage increases, there will be an increase in efficiency.
Input Specifications
Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,lo Nom +10 %
Filter Capacitor
Output Specifications
Parameters Conditions Min Typ Max Units
Voltage Tolerance 100% full load +5 %
Short C.erUIt Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 1.2 %
. 3.3V
0,
Load Regulation (10% To 100% FL) 15 %
. 5V, 9v
0,
Load Regulation (10% To 100% FL) 12&8.0 %
. 12v 15V .
Load Regulation (10% To 100% FL) 8.5&7.0 %
Ripple & Noise BW=DC To 20MHz 100 mVp-p
Transient response 50% load step change 350 us

setting time

MV 1

DC-DC Converter

13DS2 SERIES

1Watt
1KV Isolated

Single & Dual Output
SMD

\ Y 4

P7IN\N
(s)3] 3 ars
COMPLIANT] NTY

Temperature Derating Graph

—~100

75

50

I
|
I
|
|
|
|
|
|
25 Nature Convection !
i

OutPut Power(%

0

-40 85 100
Ambient Temperature(C)

Rev:1 2018/09/25



MMT MACHRONE CORP.

13DS2 SERIES

General Specifications

Parameters Conditions Min Typ Max Units
[slBl b 500Vdc 1000 MQ
Resistance
Switching Fu.II Ioa?d, 100 KHz
Frequency nominal input
Operating 40 +85 oC
Temperature
Humidity Non Condensing 95 %
. Free air
el Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
. Packagel or
Weight Package2 1.36/1.5 g
Dimensions Package 1 15.24x8.0x7.30 mm
Dimensions Package 2 15.24x8.0x8.50 mm
Markings and dimensions
1 15.24 10.16
| -
[yte /s [lv4 iz, 10 _gojooao
r *H«w.oo
8. ﬁ 2.00 E
T s s 17 1o Uogoi_d
254010 | | || os0:0.05
— o -— 254
SUGGESTED PAD LAYOUT
o ‘ 1016 ‘ 7.00 11.00
15.24 10.16
2 3 .
Jl18 116 /114 112 11 10 7D DTD D D
T *H—f 1.00
8. & 2.00 ﬁ
RTRTRTATE Hininininia
2.5410.10 || 050005
] H N I
SUGGESTED PAD LAYOUT
‘.L‘ 8.20 ‘ 11.00 ‘
Unit : mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
PIN 1 3 5 7 9 10 12 14 16 18
Single -vin  +vin  NC  -Vout -Vout NC  +Vout NC NC NC
Dual  _.vin +vin NC Com -Vout NC +Vout NC NC  NC

Tolerance Envelope Graph

. 120%
§' 110%
§ 100%
(=]
Z eo%
e
8 b ]
70% | |
ST wOquut‘cCu:ren?(%)m T
Part Number
13DS2 - 05 S 12 N 2 NL
A B C DEF G
A:Series
B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)
F:Packge
G:RoHS Version
Recommended Test Circuit
Vin +Vout

O—T1 ]

o

T cin |Single|cout T
GND -Vout
3.3V:Cin 4.7uF,25vV 3.3V :Cout 22uF,16V
5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
9V :Cin 4.7uF,25vV 9V :Cout 4.7uF,25V
12V:Cin 2.2uF,25V 12V:Cout 2.2uF,25V
15V:Cin 1uF,50vV 15V:Cout 1uF,50V
. +Vout
Vin
QT Cout

T Cin

GND

Dual % ) Com

Cout T

3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V :Cin 2.2uF,25V
15V:Cin 1uF,50V

3.3V :Cout 22uF,16v -Vout
5V :Cout 10uF,25V

9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V

Rev:1 2018/09/25



MMT MACHRONE CORP. 13DS2-N33KV SERIES

FEATURES :

Small Footprint

18PIN SMD Package

High Efficiency up to 75%

Unregulated Output Types

High Power Density

Industry Standard Pinout

Operating Temperature:-40°C TO +85°C
No External Component Required

MV

Specifications typical at TA=25°C, nominal input voltage and

rated output current unless otherwise specified DC-DC Converter
Output Output . .
Part Number Voltage Current Efficiency

Vdc mA %TYP 13DS2-N33KV SERIES

13DS2-XXS03N33KV 33 303 65
13DS2-XXS05N33KV 5 200 70 1Watt

13DS2-XXS09IN33KV 9 111 75
3KV Isolated

13DS2-XXD0O3N33KV +33 +151 65
13DS2-XXDO5N33KV +5 +100 70 Single & Dual Output

13DS2-XXDOIN33KV +9 +56 75
Note: SM D

1"XX" Is Input Voltage:03=3.3,05=5Vdc,09=9Vdc
2.The input voltage increases, there will be an increase in efficiency.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +10 %
Filter Capacitor

Output Specifications

Parameters Conditions Min Typ Max Units \%g\; \32““5
Voltage Tolerance 100% full load +5 % SOMELENY i
Short C.ircuit Short Term 1 Sec T H

Protection emperature Derating Graph
Line Regulation For 1.0% OF Vin 12 %

Load Regulation 10% To 100% FL 15 % - 100 !

~
a

Ripple & Noise BW=DC To 20MHz 75 mVp-p

Transient response

. . 50% load st h
setting time 6 load step change 350 us

N
(¢}

Nature Convection

OutPut Power(%
n
o

o

-40 85 100
Ambient Temperature(C)

I —
Rev:1 2018/09/25



MMT MACHRONE CORP. 13DS2-N33KV SERIES

General Specifications Tolerance Envelope Graph
Parameters Conditions Min Typ Max Units
Isolation
Resistance 500Vdc 1000 MQ o
. . O\O N
§W|tch|ng Fu.II I(I)a?d, 100 Kiiz T 10%
Orequirlcy nominal input £ 1o
perating i . S
Temperature 40 +85 ¢ e
= no
Humidity Non Condensing 95 % 3 ]
70%

. Free air b T
coplin Convection 8538588 Rr558 2K
Case material DAP Output. Current(%)

MIL-HDBK-217F
MTBF @25°C 3500000 Hours
Weight 136 9 Part Number
Dimensions 15.24x8.0x7.3 mm
13DS2 - 05 S 05 N 3 3KV
A B C D EF G
Markings and dimensions A:Series
B:Input Voltage
C:Single Output
D:Output Voltage
15.24 | : 016 E:Unregulated(N)
F:Package
18 12
i L fDIT H G:Isolation Voltage
——=—11.00
S 0 2.00 ﬁ
R 10 00 Recommended Test Circuit
1 3 7 9
2542010 | | || os0:008 M )
T T T . - 254
SUGGESTED PAD LAYOUT Vin +Vout
- II Cin |Single| cout II
v T Py GND  33v.cin 47uF,25v 3.3V :Cout 22uF,16v-Vout
1016 ‘ 7.00 11.00 5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
: 9V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V
Unit : mm Unless otherwise specified, all tolerances are +0.25
Vin +Vout
Qf Cout L
PIN Connection = Cin | Dual %Ocm Com
PIN 1 3 7 9 12 18 GND Voout
Single -Vin +Vin “Vout “Vout +Vout NC 3.3V:Cin 4.7uF,25V 3.3V :Cout 22uF,16V
5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
Dual -Vin +Vin Com -Vout +Vout NC 9V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V

—__________________________________________________________________________________________________________________________________________
Rev:1 2018/09/25



MMT MACHRONE CORP.

13DS3 SERIES

FEATURES :

Small Footprint

14PIN SMD Package

High Efficiency up to 80%

Unregulated Output Types

High Power Density

No External Component Required
Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output Output Efficienc
Part Number Voltage Current y

Vdc mA %TYP
13DS3-XXSO3NNL 33 303 65
13DS3-XXSO5NNL 5 200 70
13DS3-XXS09NNL 9 111 75
13DS3-XXS12NNL 12 84 78
13DS3-XXS15NNL 15 67 80

Note:
1XX" Is Input Voltage: 03=3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc.

2. The input voltage increases, there will be an increase in efficiency.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +10 %
Filter Capacitor

Output Specifications

Parameters Conditions Min  Typ Max Units
Voltage Tolerance 100% full load +5 %
Short Circuit Short Term 1 Sec

Protection

Line Regulation

Load Regulation
Load Regulation

Load Regulation

Ripple & Noise

Transient response
setting time

For 1.0% OF Vin

3.3V
(10% To 100% F.L)
5V,9v
(10% To 100% F.L)
12V15v
(10% To 100% F.L.)

BW=DC To 20MHz

50% load step change

1.2

15

350

%

%

15&9.0 %
7.5&7.0 %
100 mVp-p

us

MV

DC-DC Converter

13DS3 SERIES

1Watt
1KV Isolated

Single Output
SMD

\ ¥ 4
JAM 3
RORS \.2::3

Temperature Derating Graph

—~100

~
]

N
[¢)]

Nature Convection

OutPut Power(%
n
o

o

-40 85 100
Ambient Temperature(C)

Rev:1 2018/09/26



MMT MACHRONE CORP.

13DS3 SERIES

General Specifications

Tolerance Envelope Graph

Parameters Conditions Min Typ Max  Units
LT 500Vdc 1000 MQ
Resistance
Switching FuAII Iogd, 100 KHz
Frequency nominal input
Operating 40 +85 o
Temperature
Humidity Non Condensing 95 %
Coolin Free air
9 Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
Weight 12 g
Dimensions 12.7x7.6x6.25 mm
Markings and dimensions
12.70
o] off of 4 00001
o 0.76 —=1—=— o 3
© ©| Y
N~ 1.95 N o
el 10000
— ? —=——f=— 2.54
2.54+0.10 0.5+0.05

SUGGESTED PAD LAYOUT

1.50
11.05$P

Unit : mm Unless otherwise specified, all tolerances are +0.25

PIN Connection

PIN 1 3 7 8 Other

Single -Vin +Vin -Vout +Vout NC

120%
§/ 110%
E 100%
% 90%
*§' | ]
S b ]
70%
T QOu“t’putOCu:renT(%)m T
Part Number
13DS3 - 05 S 05 N NL
A B C DE F
A:Series
B:Input Voltage
C:Single(S)
D:Output Voltage
E:Unregulated(N)
F:RoHS Version
Recommended Test Circuit
Vin +Vout

14 Single L

T Cin

Cout T

GND 3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V:Cin  2.2uF,25V
15V:Cin  1uF,50V

3.3V :Cout 22uF,16v -Vout
5V :Cout 10uF,25V

9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V

Rev:1 2018/09/26



MMT MACHRONE CORP. 13DS4 SERIES

FEATURES :

Small Footprint
DC-DC Converter

22PIN SMD Package

High Efficiency up to 80%

Unregulated Output Types

High Power Density

No External Component Required
Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output Output Efficienc Package
Part Number Voltage Current y Style
Vdc mA %TYP
13DS4-XXS03NNL 33 303 65 1 1 3 DS4 S E RI ES
13DS4-XXSO5NNL 5 200 70 1
13DS4-XXSOINNL 9 112 75 1 1Watt
13DS4-XXS12N2NL 12 84 78 2
13DS4-XXS15N2NL 15 67 80 2 1KV Isolated
13DS4-XXDO3NNL +3.3 +150 65 1
13DS4-XXDO5NNL +5 +100 70 1 .
13DS4-XXDO9NNL +9 +56 75 1 Slngle & Dual OUtPUt
13DS4-XXD12N2NL +12 142 78 2
13DS4-XXD15N2NL +15 +34 80 2 SM D
Note:
1"XX" Is Input Voltage:03=3.3Vdc,05=5Vdc, 09=9Vdc,12=12Vdc, 15=15Vdc.
2. Over 12Vdc,15Vdc input voltage, using the 2nd package.
3.The input voltage increases, there will be an increase in efficiency.
Input Specifications
Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +10 %
Filter Capacitor
e 3 \ Y 4
Output Specifications P78
(s)3] 3 s
COMPLIANT] NTY
Parameters Conditions Min  Typ Max Units :
Voltage Tolerance 100% full load +5 % Temperature Derating Graph
Short Circuit
. Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 12 % <100 ! i
33V = !
. % 75 '
Load Regulation (10% To 100% FL) 15 % % |
. 5V,9V a 50 |
9 |
Load Regulation (10% To 100% FL) 128&8.0 % E |
12,15V = 25 Nature Convection '
. ) % > |
Load Regulation (10% To 100% FL) 8.5&7.0 % o . |
Ripple & Noise BW=DC To 20MHz 75 mVp-p 40 85 100
i Ambient Temperature(C)
Transient response 50% load step change 350 us

setting time

I —
Rev:1 2018/09/26



MMT MACHRONE CORP.

13DS4 SERIES

General Specifications

Tolerance Envelope Graph

Parameters Conditions Min Typ Max  Units
Isolation
Resictance 500Vdc 1000 MQ n
9
. . ~ 110%
Switching Fu.II Ioa?d, 100 KHz o
Frequency nominal input S 100%
o
. >
?peratlng _40 +85 °C 15 ey,
emperature 2 o
Humidity Non Condensing 95 % ©
: Free air 2 02 o2 o8 o® ® ® 2 x ¥ & B
Cooling Convection 88 %3888 %8¢t 8
. Output Current(%)
Case material DAP
MTBF MIL'%DZBSL(C'ZNF 3500000 Hours
Part Number
. Packagel or
Weight Package? 1.36/1.5 g
Dimensions Package 1 15.24x8.0x7.30 mm 13DS4 - 05 S 12 N 2 NL
Dimensions Package 2 15.24x8.0x8.50 mm A B C DEF G
A:Series
Markings and dimensions B:Input Voltage
C:Single(S)Dual(D)
rone L 70 | D:Output Voltage
1 | _ E:Unregulated(N)
22 [120 [118 14 11
Jefeodie  fuey 1 DWD{OO*H*D F:Packge
g gl g G:RoHS Version
254£0.10 L'—mjiws TERTEL goun 00t
TR Recommended Test Circuit
SUGGESTED PAD LAYOUT
i 4\ Vin +Vout
‘ 12.70 ‘ 7.00 ‘ 11.00 ‘ OT . f@
T Cin |Single|cout T
2 n L | ‘12-70 | GND 3.3V:Cin 4.7uF25V 3.3V :Cout 22uF 16v_VOUt
- .3V:Cin 4.7uF, .3V :Cou uF,
feerzofie ey oo o 5V :Cin 4.7uF.25V 5V :Cout 10uF,25V
100 —H— 9V :Cin 4.7uF,.25V 9V :Cout 4.7uF25V
8 © 200 2 12V:Cin 2.2uF,25V 12V:Cout 2.2uF,25V
bt ~ b=t 15V:Cin 1uF,50vV 15V:Cout 1uF,50V
{ﬁw Va5 o Un Hinin [0
2.54+0.10 —L
- —os0005 | | ., Vi +Vout
SUGGESTED PAD LAYOUT n —AI;—O
- OT Cout
Cin | Dual % ) Com
g QL Cout T
1 Lt GND . 4vcin 47uF.25V 33V:Cout 22uF,16v -Vout
‘ 12.70 ‘ 820 ‘ 11.00 ‘ 5V:Cin 4.7uF,25V 5V :Cout 10uF,25V
9V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V
12V :Cin 2.2uF,25V 12V:Cout 2.2uF,25V
Unit : mm Unless otherwise specified, all tolerances are +0.25 15v:Cin 1uF.50V 15V:Cout 1uF,50V
PIN Connection
PIN 1 3 5 9 11 12 14 18 20 22
Single -Vin +Vin NC -Vout NC NC +Vout NC NC NC
Dual -Vin +Vin NC Com -Vout NC +Vout NC NC NC

—__________________________________________________________________________________________________________________________________________
Rev:1 2018/09/26



MMT MACHRONE CORP. 14D SERIES

FEATURES :

7PIN SIP Package

High Efficiency up to 85%

Unregulated Output Types

Internal SMD Construction

1KVDC & 1.5KVDC Isolation

No External Component Required
Industry Standard Pinout

Operating Temperature:-40°C TO +85°C

MV

Specifications typical at TA=25°C, nominal input voltage and

rated output current unless otherwise specified
Output Output Effici Package DC- Dc converter
Part Number Voltage Current iciency Style
Vdc mA %TYP

14D-XXS03N (NL/1.5KV) 33 303 70 1 14 D S E RI E S
14D-XXS05N (NL/1.5KV) 5 200 70 1

14D-XXS09N (NL/1.5KV) 9 112 75 1 1Watt
14D-XXS12N (NL/1.5KV) 12 84 78 1

14D-XXS15N (NL/L.5KV) 15 67 80 1 1KV & 1.5KV Isolated
14D-XXS24N (NL/1.5KV) 24 42 82 1

14D-XXDO3N (NL/1.5KV) +33 +150 70 1 Slngle & Dual Output
14D-XXDO5N (NL/1.5KV) +5 +100 70 1

14D-XXDOIN (NL/1.5KV) +9 +56 75 1 SIP7
14D-XXD12N (NL/1.5KV) +12 +42 78 1

14D-XXD15N (NL/1.5KV) +15 +34 80 1

14D-XXD24N (NL/1.5KV) +24 +21 82 1

14D-XXS05N2 (NL/1.5KV) 5 200 70 2

14D-XXS09N2 (NL/1.5KV) 9 112 75 2

14D-XXS12N2 (NL/1.5KV) 12 84 78 2

14D-XXS15N2 (NL/1.5KV) 15 67 80 2

14D-XXS24N2 (NL/1.5KV) 24 42 82 2
14D-XXDO5N2 (NL/1.5KV) +5 +100 70 2
14D-XXDOIN2 (NL/1.5KV) +9 +56 75 2 ——
14D-XXD12N2 (NL/1.5KV) +12 +42 78 2 A \3‘2"5
14D-XXD15N2 (NL/1.5KV) +15 +34 80 2 -
14D-XXD24N2 (NL/1.5KV) +24 +21 82 2 Temperature Derating Graph
Note:

1XX" Is Input Voltage:03 = 3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc, 24 =24Vdc,48=48Vdc.

2. Over 48Vdc input voltage, using the 2nd package. 100 I

3. The input voltage increases, there will be an increase in efficiency.
4. No suffix is standard isolation (1KVDC) e.g, 14D-05SO5NNL,14D-05S05N2NL
*add suffix /1.5KV for 1.5KVDC isolation, e.g, 14D-05S05N1.5KV,14D-05S05N21.5KV

~
[$,]

Input Specifications

N
4]

Nature Convection

OutPut Power(%
(&)
o

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,lo Nom +10 % 0

-40 85 100
Filter Capacitor Ambient Temperature(C)

I ————
Rev:i2 2018/10/03



MMT MACHRONE CORP. 14D SERIES

Output Specifications Tolerance Envelope Graph

Parameters Conditions Min Typ Max Units
Voltage Tolerance 100% full load £ % _ 120%
Short Circuit = o
or ‘|rcm Short Term 1 Sec 1 0%
Protection T o0
Line Regulation For 1.0% OF Vin 12 % S
Load Regulation 33VsV 15 % & we| ]
guatt (10% To 100% FL) ° S
Load Requlati 9V,12V,15V,24V 10 o —
oad Regulation (10% To 100% FL) ° R8s EB3RrE5 28
0,
Ripple & Noise BW=DC To 20MHz 100 mVp-p Output: Current(%)
Transient response o
A e 50% load step change 350 us Part Number
General Specifications
. . . 14D - 05 S 05 N 2 NL 14D - 24 S 24 N 2 15KV
Parameters Conditions Min Typ Max Units A BCDEFG A BCDEF &
Isolation A:Series A:Series
Resistance 500Vvdc 1000 MQ B:Input Voltage B:Input Voltage
. C:Single(S)Dual(D) C:Single(S) Dual(D)
Switching Full load, 100 KHz D:Output Voltage D:Output Voltage
Frequency nominal input E:Unregulated(N) E:Unregulated(N)
o ti F:Packge F:Package
perating -40 +85 °C G:RoHS Version G:lsolation Voltage
Temperature
Humidity Non Condensing 95 %
Cooling Free air Convection Recommended Test Circuit
Case material DAP
MIL-HDBK-217F
MTBF . 3500000 Hours Vin +Vout
@25°C
. O— . O
Weight Packagel or Package2 21lor27 g T cin |Single|cout T
imensi 19.5%6.0x10.0 O O
pimensions PaCkage 1 ’ ” m GND 3.3V:Cin 4.7uF,25V 3.3V :Cout 22uF,25V ~Vout
Dimensions Package 2 19.5x7.1x10.0 mm 5V :Cin  4.7uF,25V 5V :Cout 10UF,25V
9V :Cin 4.7uF25V 9V :Cout 4.7uF 25V
12V :Cin 2.2uF,25V 12V:Cout 2.2uF,25V
. . . 15V:Cin 1uF,50V  15V:Cout 1uF,50V
Ci } 24V:Cout 1uF,50V
Markings and dimensions 24vCin TUES0Y - 24V-Cout Tu
1 2 Vin +Vout
19.50 19.50 O w@
+ * Cin | Dual ﬁo Com
ou’
6.‘00 TOP VIEW 710 TOP VIEW Gi% e
ﬁ | 33VCin 4.7uF.25V 33V :Cout 22uF,25v ~VOUt
t 5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
9V :Cin 4.7uF,25V 9V :Cout 4.7uF,25V
f | 12V :Cin 2.2uF 25V 12V:Cout 2.2F 25V
15V:Cin 1uF,50V  15V:Cout 1uF,50V
10.00 10.00 22\/:0'; 1TJF,20V 24V:C‘:)T1t 1ll:|JF,50V
° { ° 48V:Cin 1uF,100V
’ ’ 40
T T 1,
0.50£0.05 -0£0. i
o502 ot Packaging
inted f
printed face ﬁ' printecface j,
1.25 BOTTOM VIEW 1257 | BOTTOMVIEW | |
‘L | - e = ¢ T = s =
T I
2.00 12.70 0.250.05 2.00 12700 | 0251005
Unit : mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
Size(mm)
PIN 1 2 4 5 6 A B p b
Single +Vin -Vin -Vout NO PIN +Vout 950 16.50 527 500
Dual +Vin -Vin -Vout Common +Vout

Rev:2 2018/10/03



MMT MACHRONE CORP. 14DA SERIES

MV

FEATURES :

7PIN SIP Package

High Efficiency up to 88%

Unregulated Output Types

Internal SMD Construction

Industry Standard Pinout

Operating Temperature:-40°C TO +85°C

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output  Output Package
Part Voltage  Current Style

Number .0 T Max o DC-DC Converter
(mVp-p)  (mVp-p)

Ripple & Noise Efficiency

14DA-05505N 5 200 25 50 82 1
14DA-05S09N 9 112 25 50 82 1 14 DA S E RI E S
14DA-05512N 12 84 25 50 82 1

14DA-05S15N 15 67 25 50 84 1

14DA-12505N 5 200 25 50 82 1 1Wa tt
14DA-12509N 9 112 25 50 84 1

14DA-12512N 12 84 25 50 86 1

14DA-12515N 15 67 25 50 87 1 1KV Isolated
14DA-15505N 5 200 25 50 83 1

14DA-15509N 9 112 25 50 86 1 Sing|e & Dua| Output
14DA-15512N 12 84 25 50 87 1

14DA-15S15N 15 67 25 50 87 1

14DA-24505N 5 200 25 50 84 1 SIP7
14DA-24509N 9 112 25 50 85 1

14DA-24S12N 12 84 25 50 86 1

14DA-24S15N 15 67 25 50 86 1

14DA-48505N2 5 200 . 100 78 2

14DA-48509N2 9 112 - 100 81 2

14DA-48512N2 12 84 = 100 81 2

14DA-48S15N2 15 67 - 100 82 2

14DA-05D05N +5 +100 30 60 84 1

14DA-05D09N +9 +56 30 60 86 1

14DA-05D12N +12 +42 30 60 86 1

14DA-05D15N 15 +34 30 60 86 1

14DA-12D05N +5 +100 30 60 85 1 -

14DA-12D09N +9 +56 30 60 87 1 léi\ \3.2"5
14DA-12D12N +12 +42 30 60 88 1 [gmr_rgﬂ NTY
14DA-12D15N +15 +34 30 60 87 1

14DA-15D05N +5 +100 30 60 83 1 Temperature Derating Graph
14DA-15D09N +9 +56 30 60 86 1

14DA-15D12N +12 +42 30 60 87 1 :
14DA-15D15N 15 +34 30 60 87 1 g 100 I
14DA-24D05N +5 +100 30 60 84 1 § 75 i
14DA-24D09N +9 +56 30 60 85 1 & i
14DA-24D12N +12 +42 30 60 86 1 s e ' !
14DA-24D15N +15 +34 30 60 86 1 g‘ Nature Convection | i
14DA-48D05N2 +5 +100 . 100 79 2 0

14DA-48D09IN2 +9 +56 - 100 81 2 0 Ambient Temperatureg(ic) 00
14DA-48D12N2 +12 +42 - 100 81 2

14DA-48D15N2 15 +34 - 100 82 2

-________________________________________________________________________________________________________________________________
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MMT MACHRONE CORP.

14DA SERIES

Parameters

Voltage Tolerance

Filter

Parameters

Voltage Tolerance

Short Circuit
Protection

Line Regulation

Load Regulation
Load Regulation
Load Regulation

Load Regulation

Parameters

Isolation
Resistance

Switching
Frequency

Operating
Temperature

Humidity
Cooling

Case material
MTBF
Weight

Dimensions

Input Specifications

Conditions Min Typ
Vo,Io Nom +10

Capacitor

Output Specifications

Conditions Min  Typ Max
100% full load =5

Short Term 1

For 1.0% OF Vin 12

5V,9v
(10% To 100% F.L)

12V,15V
(10% To 100% F.L)

+5V,+9V
(10% To 100% F.L)

+12V,+15V
(10% To 100% F.L)

General Specifications

Conditions Min Typ Max

500Vvdc 1000

Full load,

. 100
nominal input

-40 +85

Non Condensing 95

Free air
Convection

DAP

MIL-HDBK-217F
@25°C

Packagel or
Package2

3500000

21or27

19.5x6.0x10.0 or
19.5x7.1x10.0

Packagel or
Package2

Markings and dimensions

19.50 19.50
14 2
6.?0 TOP VIEW 7.10 TOP VIEW
* ‘
10.00 10.00
il il
40 1| 2 AH SH sH 40 1| 2 AH SH sH
f 0.50+0.05 f 0.50+0.05
2.54 2.54
printed face printed face
125 7 1.25 l BOTTOM VIEW
.25+0.
2.00 —= 2.00 —~| 12.70 0.25£0.05

Unit : mm Unless otherwise specified, all tolerances are +0.25

Units
%

Sec

%

%

%

%

%

Units

MQ

KHz

°C

%

Hours

Cin
GND OL

Cin
oD O L

Part Number

14DA - 05 S 05 N
A B C D E
A:Series

B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)

Recommended Test Circuit

+Vout

Cout L
L@ -Vout

5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
12V:Cin 2.2uF,25V 9V :Cout 4.7uF,25V
15V:Cin 1uF,50V 12V:Cout 2.2uF,25V
24V:Cin 1uF,50V 15V:Cout 1uF,50V
48V:Cin 1uF,100V

VinO——1——
in |Single

" —AL—O +Vout
Vin OT Cout

Dual Com

Cout
#’_O “Vout

5V :Cout 10uF,25V
9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V

5V :Cin  4.7uF,25V
12V:Cin 2.2uF,25V
15V:Cin 1uF,50V
24V:Cin 1uF,50vV
48V:Cin 1uF,100V

Packaging

Size(mm)
A B C D
9.50 16.50 522 5.00

PIN Connection

PIN 1 2 4 5 6
Single +Vin -Vin -Vout  No Pin  +Vout
Dual +Vin -Vin -Vout Com +Vout

Rev:o 2017/5/9



MMT MACHRONE CORP. 14DB SERIES

FEATURES :

7PIN SIP Package

High Efficiency up to 82%

Output Continuous Short Circuit Protection
Unregulated Output Types

Internal SMD Construction

1KVDC & 1.5KVDC Isolation

Industry Standard Pinout

Operating Temperature:-40°C TO +105°C

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

3::::;: 8:’::;:2 Ripple & Noise Efficiency Pasctl;T:e
Part Number Typ Max
vie  ma o WP N gy DC-DC Converter
14DB-05S05N (1.5KV) 5 200 60 100 80 1
14DB-05S09N (1.5KV) 9 112 60 100 80 1 14 D B S E RI E S
14DB-05512N (1.5KV) 12 84 60 100 80 1
14DB-05S15N (1.5KV) 15 67 60 100 80 1
14DB-12505N (1.5KV) 5 200 60 100 80 1 1Watt
14DB-12S09N (1.5KV) 9 112 60 100 80 1
14DB-12S12N (1.5KV) 12 84 60 100 82 1 1KV & 1.5KV Isolated
14DB-12515N (1.5KV) 15 67 60 100 81 1
14DB-15S05N2 (1.5KV) 5 200 60 100 78 2 .
14DB-15S09N2 (1.5KV) 9 112 60 100 79 2 Slng Ie & Dual OUtPUt
14DB-15S12N2 (1.5KV) 12 84 60 100 79 2
14DB-15S15N2 (1.5KV) 15 67 60 100 79 2 SIP7
14DB-24S05N2 (1.5KV) 5 200 60 100 77 2
14DB-24S09N2 (1.5KV) 9 112 60 100 79 2
14DB-24S12N2 (1.5KV) 12 84 60 100 79 2
14DB-24S15N2 (1.5KV) 15 67 60 100 79 2
14DB-24S24N2 (1.5KV) 24 42 60 100 81 2
14DB-05DO0O5N (1.5KV) +5 +100 60 120 80 1
14DB-05D09N (1.5KV) +9 +56 60 120 80 1
14DB-05D12N (1.5KV) +12 +42 60 120 80 1
14DB-05D15N (1.5KV) +15 +34 60 120 80 1
14DB-12DO0O5N (1.5KV) +5 +100 60 120 80 1 :‘.I
14DB-12D09N (1.5KV) +9 +56 60 120 80 1 55“& &:’S
14DB-12D12N (1.5KV) +12 142 60 120 82 1
14DB-12D15N (1.5KV) +15 +34 60 120 81 1 Temperature Derating Graph
14DB-15D05N2 (1.5KV) +5 +100 60 120 78 2
14DB-15D09N2 (1.5KV) +9 +56 60 120 78 2 ' ‘
14DB-15D12N2 (1.5KV) +12 +42 60 120 78 2 glé)(? 7 ' ‘__
14DB-15D15N2 (1.5KV) +15 +34 60 120 78 2 g 75
14DB-24D05N2 (1.5KV) +5 +100 60 120 78 2 Y 50
14DB-24D09N2 (1.5KV) +9 +56 60 120 79 2 é ’s (oLl
14DB-24D12N2 (1.5KV) +12 +42 60 120 79 2 3
14DB-24D15N2 (1.5KV) +15 +34 60 120 78 2 0
-40 85 105
NOTE : Ambient Temperature(C)

No suffix is standard isolation (1KVDC) e.g, 14DB-05S05N,14DB-15S05N2
*add suffix /1.5KV for 1.5KVDC isolation, e.g, 14DB-05S05N1.5KV,14DB-15S05N21.5KV

-__________________________________________________________________________________________________________________________________________________________________________
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MMT MACHRONE CORP.

14DB SERIES

Input Specifications

Part Number

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,]lo Nom +10 %
Filter Capacitor 14DB - 05 S OS5 N 2 14DB - 24 S 24 N 2 15KV
A B C D EF A B C D EF G
A:Series A:Series
Output Specifications B:Input Voltage B:input Voltage
P P C:Single(S)Dual(D) C:Single(S) Dual(D)
. . . D:Output Voltage D:Output Voltage
Parameters Conditions Min Typ Max Units E-Unregulated(N) E:Unregulated(N)
Voltage Tolerance 100% full load +5 % F:Packge F:Package
G:lIsolation Voltage
Short Circuit .
. Continuous
Protection
Line Regulation For 1.0% OF Vin 1.2 % . .
oy Recommended Test Circuit
Load Regulati ' 15 %
oad Regulation (10% To 100% F.L) °
Load Regulati L2~ 10 %
oad Regulation
S (10% To 100% FL) ° vin +Vout
. +5V,+9V
Load Regulation 10% To 100% FL 15 % C . O
(10% To 100% FL) Cin |Single|cout
| Ry o S il e et
Load Regulation o o 10 %
(10% To 100% F.L) GND -Vout
5V :Cin 4.7uF,25V 5V :Cout 10uF,25V
12V:Cin 2.2uF,25V 9V :Cout 4.7uF,25V
1fi H 15V:Cin 1uF,50V  12V:Cout 2.2uF,25V
General SpeCIflcatlonS 24V:Cin 1uF,50V 15V:Cout 1uF,50V
Parameters Conditions Min Typ Max Units 24V:Cout 1UR50V
Isolati
seration 500Vdc 1000 MQ
Resistance . +Vout
I Vin
Switching Full load, #O
E inal input 100 KHz OT Cout
requenc nominal inpu .
- . r - 4 Cin | Dual Com
eratin
i 20 105 « o— 1 = Cout
emperature GND O
Storage . 5V:Cin 47uF25V 5V :Cout 10uF25v ~VOUL
Temperature -55 +125 C 12V:Cin 2.2uF25V 9V :Cout 4.7uF,25V
p 15V:Cin  1uF,50V 12V:Cout 2.2uF,25V
Humidity Non Condensing 95 % 24V:Cin 1uF,50V 15V:Cout 1uF,50V
Cooling Free air Convection
Case material DAP
MIL-HDBK-217F 1
MTBF 3500000 Hours Packaging
@25°C
Weight Packagel or Package2 21or27 g
Dimensions Packagel or Package2 19.5x6.0x10.0 or 19.5x7.1x10.0 mm
Markings and dimensions
19.50 19.50
1 2 |
6.?0 TOP VIEW 7_‘10 TOP VIEW
* |
? : Size(mm)
10.00 10.00 A B C D
{ [ | ; ° 9.50 16.50 522 5.00
4$'0 1] 2 4“ SH BH 4?'0 1] 2 AH SH GH
0.50£0.05 0.50£0.05 .
254 2,54 PIN Connection
printed face printed face ] PIN 1 2 4 5 6
1-251 BOTTOM VIEW | 1.251 BOTTOM VIEW | Single +Vin -Vin -Vout No Pin  +Vout
! T T — Dual +Vin -Vin -Vout Com +Vout
2.00 12.70 0.25¢0.05 2.00 12.70 0.25:0.05
Unit : mm Unless otherwise specified, all tolerances are +0.25
Rev:1 2017/8/11



MMT MACHRONE CORP. 14DZ SERIES

FEATURES :

2:1Wide Input Voltages Range
7PIN SIP Package
High Efficiency up to 80%

Regulated Output Types

Internal SMD Construction

No External Component Required
Operating Temperature:-40°C TO +85°C

Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage

and rated output current unless otherwise specified DC-DC Converter
Intput Output Output .
Efficienc
Part Number Voltage Voltage Current y 14 DZ S E RI ES
Vdc Vdc mA %TYP
14DZ-05S05R 45-9 5 200 65 1Watt 3KV Isolated
14DZ-05509R 45-9 9 112 70 .
2 : 1 Input Voltage Range
14DZ-05512R 45-9 12 84 70
14DZ-05S15R 45-9 15 67 70 Single Output
14DZ-05524R 45-9 24 42 75 SIP7
14DZ-12505R 9-18 5 200 70
14DZ-12509R 9-18 9 112 72
14DZ-12512R 9-18 12 84 73
14DZ-12515R 9-18 15 67 75
14DZ-12524R 9-18 24 42 80
14DZ-24505R 18-36 5 200 75
14DZ-24509R 18-36 9 112 75
14DZ-24512R 18-36 12 84 78 -
AN
14DZ-24S15R 18-36 15 67 78 RORS \3‘23?3
14DZ-24524R 18-36 24 42 80 .
Temperature Derating Graph
Input Specifications <100
Parameters Conditions Min Typ Max Units o7
2 50
Voltage Types Vo, Io Nom 2:1 =
o 4
Filter Capacitor g 25 Nature Convection
0
-40 85 100

Ambient Temperature(C)

Rev:12018/10/03



14DZ SERIES

Part Number

MMT MACHRONE CORP.

Output Specifications

Parameters Conditions Min  Typ Max  Units
Voltage Tolerance 100% full load +5 % 14DZ - 05 S 05 R
Short Circuit Continuous A B C DE
Protection A:Series
Line Regulation Regulated +0.5 % B:Input Voltage
Load Regulation Regulated 15 % C:Single Output
+
9 eguate = ° D:Output Voltage
. . Output:5V,9V TYPES i E:Regulated(R)
Ripple & Noise BW=DC To 20MHz 100 mVp-p
. . Output:12-24V TYPES o
Ripple & Noise BW=DC To 20MHz 1% of Vout  mVp-p
Transient response 50% load step Recommended Test Circuit
q o 350 us
setting time change
e, +Vin OT 1 6 ﬂ +Vout
General Specifications L i Cout =¥
- . . Vin O 4—L ) vout
Parameters Conditions Min Typ Max Units
Isolation T2V:Gn 1050V ViCout 100UFIZ6V
Sola :Cin 10uF, :Cou u
. 500Vdc 1000 MQ 24V:Cin 10uF,100V 12V:Cout 100uF/25V
Resistance o 15V-Cout 1004F/50V
. . 24V:Cout 100uF/50V
Switching Fu‘ll Ioz?d, 100 KHz
Frequency nominal input
Operating .
Temperature 40 8 ¢ Packaging
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 1500000 Hours
Weight 2.7 g9
Dimensions 19.5x7.1x10.0 mm
Markings and dimensions
Size(mm)
19.50 printed face A B S D
B 9.5 16.5 522 5.0
710 TOP VIEW 125 | BOTTOM VIEW |
12.70 .
2.00 0.25:0.05 PIN Connection
Pin 1 2 4 6
10.00 Single +Vin -Vin  -Vout  +Vout

.

»
o

o

0.50+0.05
2.54

T

UNIT : mm Unless otherwise specified, all tolerances are +0.25

Rev:1 2018/10/03



MMT MACHRONE CORP. 15D SERIES

FEATURES :

7PIN SIP & 14PIN DIL Package
High Efficiency up to 70%
Output Regulation<1.5%

Internal SMD Construction

No External Component Required
Industry Standard Pinout

Operating Temperature:-40°C TO +85°C

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

b v ot eficeney PYped® DC-DC Converter
Vdc mA %Typ

15D-XXSO3RNL 33 100 45 1 1 5 S S

15D-XXSO5RNL 5 100 45 1 D E RI E

15D-XXSO9RNL 9 100 55 1

15D-XXS12RNL 12 84 55 1 1Watt

15D-XXS15RNL 15 67 60 1

15D-XXS03R2NL 33 100 45 2 1KV Isolated

15D-XXSO5R2NL 5 100 45 2

15D-XXSO9R2NL 9 100 55 2 .

15D-XXS12R2NL 12 84 55 2 Smgle OUtPUt

15D-XXS15R2NL 15 67 60 2

15D-XXS24R2NL 24 42 60 2 SIP7 & DIL14

15D-XXSO3R3NL 33 100 45 3

15D-XXSO5R3NL 5 100 45 3

15D-XXSO9R3NL 9 100 55 3

15D-XXS12R3NL 12 84 55 3

15D-XXS15R3NL 15 67 60 3

15D-XXS03R4NL 33 100 45 4

15D-XXSO5R4NL 5 100 45 4

15D-XXSO9R4NL 9 100 55 4

15D-XXS12R4NL 12 84 55 4

15D-XXS15R4NL 15 67 60 4

15D-XXS24R4NL 24 42 60 4 -

7S G’AARS

Note: i
1"XX" Is Input Voltage: 03=3.3Vdc, 05=5Vdc, 09=9Vdc, 12=12Vdc, 15=15Vdc, 24=24Vdc
2. Over 24Vdc input voltage, using the 2nd or 4nd package Temperature Derating Graph

3. The input voltage increases, there will be an increase in efficiency.
4. Input 3.3V, then output will be 12V MAX Output 3.3V, then input will be 12V MAX

3100
Input Specifications 575
]
Parameters Conditions Min Typ Max Units o 50
=)
o /
Voltage Tolerance Vo,lo Nom +5 % g 25 Nature Convection
Filter Capacitor 0
-40 85 100

Ambient Temperature(C)

I —
Rev:3 2018/10/18



MMT MACHRONE CORP.

15D SERIES

Parameters

Output Specifications

Conditions

Min

Units

Part Number

TP 15D - 05 S 05 R 2 NL
Voltage Tolerance 100% full load +5 % A C DEFG
S A:Series
li?:t:c(t:i:ﬁwt Continuous B:Input Voltage
C:Single(S)
Line Regulation For 1.0% OF Vin 0.25 % D:Output Voltage
E:Regulated(R)
Load Regulation 10% To 100% F.L 15 % F:Packge
G:RoHS Version
Ripple & Noise BW=DC To 20MHz 100 mVp-p . . .
Markings and dimensions
Tran‘S|en'f response 50% load step change 350
setting time
* 19.50 printed face 1
General Specifications 600 TOP VIEW 125 [ gotTom view
\ Hr- ooy
- . . [
Parameters Conditions Min Typ Max Units * 200 12.70 0.25+0.05
Isolation 500Vdc 1000 MO %
Resistance 10.00
Switching Full load, { °
L 100 KHz 10 H M
Frequency nominal input : 3 4
o i f 0.50+0.05
perating 40 +85 °C 2.54
Temperature
Humidity Non Condensing 95 % | 1950 printed face ] 2
I
1.25
Cooling Free air Convection 7"10 TOP VIEW 1, BOTTOMVIEW | |
] [
Case material DAP 2.00 1270 0:25:0.05
- - !
MTBF ML HDB'f 217 1500000 Hours 10.00
@25°C
; °
Weight Package 1/2/3/4 2.1/27/2.3/30 g w ] Jdd
. . | 0.50+0.05
Dimensions Package 1 19.50x6.00x10.00 mm 2.54
Dimensions Package 2 19.5x7.10x10.00 mm 2032
0.25%0.05 —l 3
Dimensions Package 3 20.32x10.16x6.80 mm . T an
S TOP VIEW E[ BOTTOM VIEW
Dimensions Package 4 20.32x10.16x7.70 mm - ANIEY Tee
‘ 15.24 ‘
Recommended Test Circuit -
:
4.00
T Cin |Single| Cout
C 20.32 0.2520.05 —l
GND 55v.cin 4.7uF,25V 3.3V :Cout 22uF,16V -Vout T —
5V:Cin 4.7uF,25V 5V :Cout 10uF,25V e TOP VIEW 3| BoTTOM VIEW f
9V:Cin 4.7uF,25V 9V :Cout 4.7uF 25V € Sl e
12V:Cin 2.2uF,25V 12V:Cout 2.2uF,25V . B e
15V:Cin 1uF,50V 15V:Cout 1uF,50V “—>‘
24V:Cin 1uF,50V  24V:Cout 1uF,50V
PIN Connection I I 1
T 762 _; I 0.500.05 7.62
| -2 22|
PIN 1 2 4 5 6 7 8 9 10 11 14 4.00 T
7PIN ) s AL St AL Unit : mm Unless otherwise specified, all tolerances are +0.25
14PIN -Vin NC NC +Vout CTRL -Vout +Vin

I —
Rev:3 2018/10/18



MMT MACHRONE CORP. 16D-Single SERIES

FEATURES :

2:1Wide Input Voltages Range
High Efficiency up to 85%
Regulated Output Types

Low Ripple And Noise

Internal SMD Construction
Operating Temperature:-40~ +85°C
Industry Standard Pinout

Continuous Short Circuit Protection With Current
Foldback

Specifications typical at TA=25°C, nominal input voltage DC-DC Converter
and rated output current unless otherwise specified

Intput Output Output - 1 I
Efficienc - g
y 16D-Single SERIES
Vdc Vdc mA %TYP
1Watt 1KV Isolated
16D-05S05RNL 5-9 5 200 60
16D-05S09RNL 5-9 9 111 70
2 : 1 Input Voltage Range
16D-05512RNL 5-9 12 84 70
16D-05S15RNL 5-9 15 67 70 .
Single Output
16D-05524RNL 5-9 24 42 70
16D-12S05RNL 9-18 5 200 70 SIPS
16D-12S09RNL 9-18 9 111 80
16D-12512RNL 9-18 12 84 80
16D-12515RNL 9-18 15 67 80
16D-12524RNL 9-18 24 42 80
16D-24S05RNL 18-36 5 200 75
16D-24S09RNL 18-36 9 111 80
16D-24S12RNL 18-36 12 84 80
16D-24S15RNL 18-36 15 67 80
16D-24524RNL 18-36 24 42 80 -y
AN 3
16D-48S05RNL 36-72 5 200 70 RORS m
16D-48S09RNL 36-72 9 111 80
16D-48512RNL 3672 12 g4 80 Temperature Derating Graph
16D-48515RNL 36-72 15 67 80
I I
16D-48S24RNL 36-72 24 42 80 100 !
<~ |
o 75 I
: I
Input Specifications o 50 |
=]
|
Parameters Conditions Min Typ Max Units % 25 Nature Convection }
o |
Voltage Types Vo, Io Nom 2:1 0
. . -40 85 100
Filter Capacitor

Ambient Temperature(‘C)

Rev:12018/10/04



MMT MACHRONE CORP.

16D-Single SERIES

Part Number

Output Specifications

Parameters Conditions Min  Typ Max  Units 16D - 05 S 05 R NL
Voltage Tolerance 100% full load +3 % A B CDEF
Short Circuit Continuous A:Series
Protection B:Input Voltage
. . C:Single(S)
Line Regulation Regulated +0.5 %
9 : 0 D:Output Voltage
Load Regulation Regulated +0.8 % E:Regulated(R)
. F:RoHS Version
q q Output:5V-9V TYPES
Ripple & Noise BW=DC To 20MHz 100 mVp-p . .
Output12-24V TYPES Recommended Test Circuit
. . : o )
Ripple & Noise BW=DC To 20MHz 1% of Vout  mVp-p
Transient response 50% load step 350 us WinO R ° Cout -1 OVout
setting time change Cin 2707#0 ~Vout
-Vino%1 s ol T yes
Ce CTRL
oo . 1 R . o~
General Specifications ve = TV U S0V TSV OO SO
D Goamnnooy g )
Parameters Conditions Min Typ Max Units 1.When open or high impedance, the converter works well; When this pin is 'high', the converter shut down.
It should be note that the input current should be between 5-10mA exceeding the maximum 20mA will cause
o permanent damage to the converter.
{;‘:;;‘t'::ce 500Vdc 1000 MQ e e o s 03301 e st
Switching Full load,
Frequency nominal input 100 KHz Packaglng
Operating 40 85 o
Temperature
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP UNIT:mm
MIL-HDBK-217F
MTBF @25°C 1500000 Hours
. Size(mm)
Weight 4.5 9 A B C D
Dimensions 21.8x9.2x11.1 mm 120 28.55 550 6.00
Markings and dimensions
21.8MAX printed face j
2 3.20TYP
g TOP VIEW r ?OITO'\il VEIE\EN ‘
N
> f
‘ 17.78+0.25 | 0.25:0.05
2.0TYP
o
b
e
- °
FFWZHSH SICILE
saoMiNT 1] 0.5£0.05
2.54+0.25 UNIT : mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
Pin 1 2 3 5 6 7 8
Single Vin +Vin Ctrl-Control input can NE-No external +Vout ~Vout CS Optional

connection allowed

(can be left open)

External capacitor

Rev:1 2018/10/04



MMT MACHRONE CORP. 16D-Dual SERIES

FEATURES :

2:1Wide Input Voltages Range
High Efficiency up to 85%
Regulated Output Types

Low Ripple And Noise

Internal SMD Construction
Operating Temperature:-40~ +85°C
Industry Standard Pinout

Continuous Short Circuit Protection With Current
Foldback

MV

Specifications typical at TA=25°C, nominal input voltage DC-DC Converter
and rated output current unless otherwise specified

Intput Output Output - 16D D
Efficiency - ua
Part Number Voltage Voltage Current
Vdc Vdc mA %TYP
1Watt 1KV Isolated
16D-05D05RNL 5-9 +5 +100 60
16D-05D09RNL 5-9 +9 +56 70
2 : 1 Input Voltage Range
16D-05D12RNL 5-9 +12 +42 70
16D-05D15RNL 5-9 +15 +34 70
Dual Output
16D-05D24RNL 5-9 +24 +21 70
16D-12D0SRNL 9-18 +5 +100 70 SIP8
16D-12D09RNL 9-18 +9 +56 80
16D-12D12RNL 9-18 +12 +42 80
16D-12D15RNL 9-18 +15 +34 80
16D-12D24RNL 9-18 +24 £21 80
16D-24D0OSRNL 18-36 +5 +100 75
16D-24D09RNL 18-36 +9 56 80
16D-24D12RNL 18-36 +12 +42 80
16D-24D15RNL 18-36 +15 +34 80
16D-24D24RNL 18-36 +24 +21 80 -
16D-48DOSRNL 36-72 +5 +100 70 RORS \Aﬁ;‘i
16D-48D09RNL 36-72 +9 £56 80
16D-48D12RNL 36-72 +12 +42 80 Temperature Derating Graph
16D-48D15RNL 36-72 +15 +34 80 I |
16D-48D24RNL 36-72 +24 +21 80 100 ; I
- |
o 75 !
e e E |
Input Specifications & 50 !
5 |
Parameters Conditions Min Typ Max Units a 9 y I
= 25 Nature Convection }
Voltage Types Vo, Io Nom 2:1 o [
0
Filter Capacitor 40 85 100

Ambient Temperature(C)

I —
Rev:12018/10/04



MMT MACHRONE CORP.

16D-Dual SERIES

Output Specifications

Part Number

Parameter ndition Min T M nit
arameters Conditions i yp ax  Units 16D - 05 D 05 R NL
Voltage Tolerance 100% full load +3 % A B CDE F
Short Circuit Continuous A:Series
Protection B:Input Voltage
. . C:Dual Output
Line Regulation Regulated +0.5 %
9 - ° D:Output Voltage
Load Regulation Regulated +0.8 % E:Regulated(R)
F:RoHS Version
. . Output:5-9V TYPES
Ripple & Noise BW=DC To 20MHz 100 mVp-p . .
Output12-24V TYPES Recommended Test Circuit
. . : o i
Ripple & Noise BW=DC To 20MHz 1% of Vout  mVp-p
Transient response 50% load step 350 us WinO———— 2 ®lCout == O*Vout
setting time change VinO cin , 270" Gout d=—Ocom
Co 3 8 -Vout
G I S .f. t. v Ic R CTRL 5V:Cin 10uF,25V  5V/9V/12V:Cin 100uF,2¢
enera eCI Ica Ions c 12V:.Cin 10uF,50V 15V/24V:Cin 100uF,50V
P D Cc47nFHO0V Tovie 10000y
Pa rameters Conditions Mil"l Typ MaX Units 1.When open or high impedance, the converter works well; When this pin is 'high', the converter shut down.
It should be note that the input current should be between 5-10mA,exceeding the maximum 20mA will cau
ISOIation pjr::n:r:t::maeger:)o:J:e\;zrrwzne; fect operation status with full loading external capacitor is necessal
Resistance SOOVdC 1000 MQ 2Y.I;md \IITS recorr‘\le‘:\d:d I; usekhi;f?f:eql:enpéy \otwre;s‘(ance"(;l(fecllrloly;jictg;ap):cilor.‘ pac i
Switching Full load,
Frequency nominal input 100 KHz Packaglng
Operating 40 85 o
Temperature
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP UNIT:mm
MIL-HDBK-217F
MTBF @25°C 1500000 Hours
. Size(mm)
Weight 4.5 9 A B C D
Dimensions 21.8x9.2x11.1 mm 120 28.55 550 6.00
Markings and dimensions
21.8MAX printed face
9 A
< 3.20TYP
% TOP VIEW 1 ?OTTO“ZI V:E\:V *
®
‘ 17.78+0.25 | 0.25+0.05
2.0TYP
e
= l
e
FF1H2 3] s[e[7s
3.10MIN 1 ‘ 0.5+0.05
2.5410.25 UNIT : mm TYP tolerances are +0.5
PIN Connection
Pin 1 2 3 5 6 7 8
Dual Vin +Vin Ctrl-Control input can NE-No external S COM Vi

(can be left open)

connection allowed

Rev:1 2018/10/04



MMT MACHRONE CORP. 17D SERIES

FEATURES :
7PIN SIP Package
High Efficiency up to 85%

Unregulated Output Types

Internal SMD Construction

No External Component Required
Operating Temperature:-40°C TO +85°C

Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

DC-DC Converter

Output2 Efficiency )
Part Number Volt C t Recognized By
oltage urren o UL 60950-1
v may  FDP 17D SERIES
17D-XXDXX03NNL 33 150 70
17D-XXDXX05NNL 5 100 70 17D-05D0505NNL
17D-05D0512NNL 1Watt
17D-XXDXX09NNL 9 56 70 17D-12D0512NNL
17D-XXDXX12NNL 12 42 70 17D-12D1212NNL
17D-24D0505NNL 1KV Isolated
17D-XXDXX15NNL 15 34 70 17D-24D2424NNL
17D-XXDXX24N2NL 24 21 70 Twin Output
Note:
1"XX" Is Voltage:03 = 3.3Vdc,05=5Vdc,09=9Vdc 12=12Vdc,15=15Vdc,24=24Vdc. SIP7

2. 3.3V for output only, not for input.
3. The input voltage increases, there will be an increase in efficiency.
4. Over 24Vdc input voltage or Output voltage, using the 2nd package.

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +5 %
Filter Capacitor

Output Specifications

Parameters Conditions Min  Typ Max Units
Voltage Tolerance 100% full load EED) %
Short Circuit Short Term 1 S
Protection & Temperature Derating Graph
Line Regulation For 1.0% OF Vin 12 %
. 3.3V,5v ~100
o) o
Load Regulation (10% To 100% FL) 15 % 2
9V,12V,15V 27
. 1 1 0,
Load Regulation (10% To 100% FL) 10 % 2 50
=
Rlpple & Noise BW=DC To 20MHz 100 mVp—p % 25 Nature Convection
(@]
i 0
U (285 6 50% load step change 350 us 40 85 100

setting time Ambient Temperature(°C)

Rev:1 2018/10/04



MMT MACHRONE CORP.

17D SERIES

General Specifications

Parameters Conditions Min Typ Max  Units
Isolation 500Vdc 1000 MQ
Resistance
Switching Fu.II Iogd, 100 KHz
Frequency nominal input
Operating -40 +85 oC
Temperature
Humidity Non Condensing 95 %
. Free air
Gl Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
Weight 21or27 g
Dimensions 19.5x6.0x10.0 mm
Dimensions 19.5x7.1x10.0 mm
Markings and dimensions
1 19.50 2 19.50
| #
6-?0 TOP VIEW 7.10 TOP VIEW
| !
f f
10.00 10.00
{ [ ] L L]
w4 Jddd w1 14
T 254 I 2.54
0.500.05 0.50£0.05
printed face printed face j
1251 BOTTOM VIEW | | 1-25j' BOTTOM VIEW | |
D R L) —
2.00 1524 _|0.25:0.05 2.00 15.24  _|0.25:0.05

Unit : mm Unless otherwise specified, all tolerances are +0.25

PIN Connection

PIN 1 2 4 5 6
Dual +Vin -Vin +Voutl - Voutl

+Vout2

7
-Vout2

Tolerance Envelope Graph

. 120%
O\O
E/ 110%
(=)
8 100%
(o]
= oo
g_ 77777777777777777777777777
5 80%
8
70%
| | | | | | | | | - \\u \n\u
Output Current(%) T
Part Number
17D - 05 D 0503 N NL
A B C D E F
A:Series
B:Input Voltage
C:Dual(D)
D:Output Voltage
E:Unregulated(N)
F:RoHS Version
Recommended Test Circuit
Vin ﬁQ+Vout1
Cin | Dual O+\\//%lilt:2
( # Cout
R
GND F———1——(O-Vout2

5V :Cin 4.7uF,25v 3.3V :Cout 22uF,25V
9V:Cin 4.7uF,25v 5V :Cout 10uF,25V
12V:Cin 2.2uF,25v 9V :Cout 4.7uF25V
15V:Cin 1uF,50V 12V:Cout 2.2uF,25V
24V:Cin 1uF,50V 15V:Cout 1uF,50V
24V:Cout 1uF,50V

Packaging

UNIT:mm

Size(mm)
A B C D
9.50 16.50 522 5.00

Rev:1 2018/10/04



MMT MACHRONE CORP. 22D SERIES

FEATURES :
14PIN DIL Package
High Efficiency up to 85%

Internal SMD Construction
Unregulated Output Types

No External Component Required
Operating Temperature:-40°C TO +85°C

Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and

rated output current unless otherwise specified DC-DC C
- onverter
Output Output .. .
Part Number Voltage  Current Efficiency Package  Recognized By

Vde A %Typ Style UL 60950-1 2 2 D S E RI ES

22D-XXSO3NNL 33 303 70 1

22D-XXSO5NNL 5 200 70 1

22D-XXSO9NNL 9 112 75 1 1Watt
22D-XXS12NNL 12 84 78 1

22D-XXS15NNL 15 67 80 1 1KV Isolated
22D-XXS24NNL 24 42 82 1 22D-05DO5NNL

22D-XXDO3NNL £33 +150 70 1 22D-05D12NNL Slngle & Dua' Output
22D-XXDO5NNL +5 +100 70 1

22D-XXDOINNL +9 +56 75 1 ARSI DIL14
22D-XXD12NNL +12 +42 78 1 22D-05D24NNL

22D-XXD15NNL +15 +34 80 1

22D-XXD24NNL +24 +21 82 1 22D-12D12RNL

22D-XXSO05N2NL 5 200 70 2 22D-12D15NNL

22D-XXSO09N2NL 9 112 75 2 AR

22D-XXS12N2NL 12 84 78 2

22D-XXS15N2NL 15 67 80 2 ZZL-ZLaL

22D-XXS24N2NL 24 42 82 2 22D-24D24NNL

22D-XXDO5N2NL +5 +100 70 2

22D-XXDO9N2NL +9 +56 75 2

22D-XXD12N2NL +12 +42 78 2

22D-XXD15N2NL +15 +34 80 2

22D-XXD24N2NL +24 +21 82 2

Note:

l:(;(_isS\I/r:szut Voltage:03 = 3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc.24=24Vdc, Temperature Derating Graph

2. Over 48Vdc input voltage, using the 2nd package.
3. The input voltage increases, there will be an increase in efficiency.

~100 i

2 |

e o 75 !

Input Specifications z |

a 50 |

Parameters Conditions Min Typ Max Units E {

= 25 Nature Convection '

Voltage Tolerance Vo,Io Nom +10 % 1) |
0

Filter Capacitor %0 & 100

Ambient Temperature('C)

—__________________________________________________________________________________________________________________________________________
Rev:1 2018/10/08



MMT MACHRONE CORP.

22D SERIES

Parameters
Voltage Tolerance

Short Circuit
Protection

Line Regulation

Load Regulation

Load Regulation

Ripple & Noise

Transient response
setting time

Output Specifications

Conditions Min  Typ Max
100% full load +5
Short Term 1
For 1.0% OF Vin 12
3.3V,5v 15
(10% To 100% FL)
9V,12V,15V,24V 10
(10% To 100% F.L.)
BW=DC To 20MHz 100
50% load step change 350

General Specifications

Parameters Conditions Min Typ Max
Isolation 500Vdc 1000
Resistance
Switching Full load, 100
Frequency nominal input
Operating 40 +85
Temperature
Humidity Non Condensing 95
. Free air
el Convection
Case material DAP
MIL-HDBK-217F

MTBF @25°C 3500000

. Package 1 or
Weight Package 2 23 0r28
Dimensions Package 1 20.32x10.16x6.80
Dimensions Package 2 20.32x10.16x7.70

Markings and dimensions

20.32

1 0.25£0.05 —L

BOTTOM VIEW

| 14 u 9 8
T T

‘ 15.24 ‘

10.16

TOP VIEW

7.62

| 0.500.05

‘ 7.62 ‘
2.54

20.32

0.25+0.05 —t
2 o T 7 ?::F
b TOP VIEW §[ BOTTOM VIEW
LA u 22
i 15.24 i
g
N
77\1‘ 7.62 H»H‘ 0.50%0.05 7.62
s »’L 2.54

Unit : mm Unless otherwise specified, all tolerances are +0.25

Units
%

Sec
%

%

%
mVp-p

us

Units

MQ

KHz

°C

%

Hours

Tolerance Envelope Graph

120%

110%

100%

90%

80%

Output Voltage(%)

70%

10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
110%
120%

Output Current(%)

Part Number

A B CDEF G
A:Series

B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)
F:Packge

G:RoHS Version

Recommended Test Circuit

Vin +Vout

Cin Cout
o I il e e PN

GND -Vout

Single

3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V :Cin 4.7uF 25V
12V :Cin 2.2uF,25V
15V:Cin 1uF,50V

24V:Cin 1uF,50V

48V:Cin 1uF,100V

Vin

Cin

o T

3.3V :Cout 22uF,25V
5V :Cout 10uF,25V
9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V
24V:Cout 1uF,50V

+Vout

T e O
OT Cout
in | Dual % ) Com

Cout

4@

GND
3.3V:Cin 4.7uF,25V
5V:Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V :Cin 2.2uF,25V
15V:Cin 1uF,50V
24V:Cin 1uF,50V
48V:Cin 1uF,100V

33V :Cout 22uF,25v ~Vout

5V :Cout 10uF,25V
9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V
24V:Cout 1uF,50V

PIN Connection

PIN 1 7

8 9 11 14

Single -Vin NC -Vout +Vout NC +Vin

Dual -Vin NC coM +Vout  -Vout +Vin

Rev:1 2018/10/08



MMT MACHRONE CORP. 25D SERIES

MV

FEATURES :

14PIN DIL Package

High Efficiency up to 85%

Internal SMD Construction
Unregulated Output Types

Operating Temperature:-40°C TO +85°C
No External Component Required
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output2 Efficiency DC_DC cOnverter
Part Number Voltage Current
(VDC) (mA) %Typ

25D-XXDXX03NNL 33 150 70 2 5 D S E RI ES
25D-XXDXX05NNL 5 100 75
25D-XXDXX09NNL 9 56 75 1Watt
25D-XXDXX12NNL 12 42 75 1KV Isolated
25D-XXDXX15NNL 15 34 75
25D-XXDXX24N2NL 24 21 75 Twin Output
Note: DIL14

1"XX" Is Voltage:03 = 3.3Vdc,05=5Vdc,09=9Vdc 12=12Vdc,15=15Vdc,24=24Vdc.
2. 3.3V for output only, not for input.

3. The input voltage increases, there will be an increase in efficiency.

4. Over 24Vdc input voltage or Output voltage, using the 2nd package

Input Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance Vo,Io Nom +5 %
Filter Capacitor
Output Specifications -
7T\ 32
Parameters Conditions Min Typ Max Units égng i
Voltage Tolerance 100% full load +5 %
ircui Temperature Derating Graph
Short C_|rcu|t Short Term 1 Sec P 9 P
Protection
Line Regulation For 1.0% OF Vin 12 % 100
. 3.3V5V . & 75
Load Regulation (10% To 100% F.) 15 % E
50
9V,12V,15V,24V 5
Load Regulation SR 10 % 7
9 (10% To 100% F.L) i % 25 Nature Convection
Ripple & Noise BW=DC To 20MHz 100 mVp-p © 0
Transient response 0 . oy 1
50% load step change 350 us Ambient Temperature('C)

setting time

—__________________________________________________________________________________________________________________________________________
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MMT MACHRONE CORP.

General Specifications

Parameters Conditions Min Typ Max  Units
(Ll ey 500Vdc 1000 MQ
Resistance
Switching Fu.II Ioa?d, 100 KHz
Frequency nominal input
Operating 40 +85 oC
Temperature
Humidity Non Condensing 95 %
Coolin Free air
9 Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
Weight 230r28 g
Dimensions 20.32x10.16x6.80 mm
Dimensions 20.32x10.16x7.70 mm
Markings and dimensions
1 20.32 2 20.32

© ©

S TOP VIEW 3 TOP VIEW

3

S R

z ~

’7U 7.62_| H l_] 0.50£0.05 *7U 7.62 U H ] u 0.50£0.05

o ! ! 2.54 o ! ' 2.54

:- e B

0.250.05 —¢ 0.25%0.05 _¢
€ | BOTTOM VIEW :F @ | BOTTOM VIEW *
i 15.24 i 15?24D -
[BREN 762 |
Unit : mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
PIN 1 7 8 9 10 11 14
Dual -Vin NC -Vout2  +Vout2 -Voutl +Voutl +Vin

Output Voltage(%)

Vin

25D SERIES

Tolerance Envelope Graph

120%

110%

100%

90%
80%

70%

A B C D
A:Series
B:Input Voltage
C:Dual Output
D:Output Voltage
E:Unregulated(N)
F:RoHS Version

Recommended Test Circuit

—4|;—O +Vout1

f Cout
] ;I;O_
D | Vout1

o 1

GND

Cin

O +Vout2
Cout

———L——()-Vout2
5V :Cin 4.7uF,25V 3.3V :Cout 22uF,25V
9V:Cin  4.7uF,25V 5V :Cout 10uF,25V
12V:Cin 2.2uF,25V 9V :Cout 4.7uF25V
15V:Cin 1uF,50V  12V:Cout 2.2uF,25V
24V:Cin 1uF,50vV  15V:Cout 1uF,50V
24V:Cout 1uF,50V

Packaging

UNIT:mm

- >
R

Size(mm)
A B C
13.23 12.30 530

Rev:1 2018/10/09



MMT MACHRONE CORP. 26D SERIES

FEATURES :

14PIN DIL Package

High Efficiency up to 85%
Internal SMD Construction

Unregulated Output Types

No External Component Required
Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and
rated output current unless otherwise specified

Output Output .. Package
Part Number VoIt:ge CurrI:nt Efficiency Styleg DC-DC converter
Vdc mA %Typ
26D-XXSO3NNL 33 303 70 1 2 6 D S E RI E S
26D-XXSO5NNL 5 200 70 1
26D-XXSO9NNL 9 112 75 1
26D-XXS12NNL 12 84 78 1 1Watt
26D-XXS15NNL 15 67 80 1
26D-XXS24NNL 24 42 82 1
26D-XXDO3NNL +33 +150 70 1 3KV Isolated
26D-XXDO5SNNL +5 +100 70 1
26D-XXDOINNL +9 +56 75 1 Slngle & Dua| Output
26D-XXD12NNL +12 +42 78 1
26D-XXD15NNL +15 +34 80 1
26D-XXD24NNL +24 +21 82 1 DIL14
26D-XXS03N2NL 33 303 70 2
26D-XXS05N2NL 5 200 70 2
26D-XXS09N2NL 9 112 75 2
26D-XXS12N2NL 12 84 78 2
26D-XXS15N2NL 15 67 80 2
26D-XXS24N2NL 24 42 82 2
26D-XXDO3N2NL +3.3 +150 70 2
26D-XXDO5N2NL +5 +100 70 2
26D-XXDOIN2NL +9 +56 75 2
26D-XXD12N2NL +12 +42 78 2
26D-XXD15N2NL +15 +34 80 2
26D-XXD24N2NL +24 +21 82 2

Recognized By UL 60950-1

26D-05S05NNL,26D-05S09NNL,26D-05S12NNL,26D-05S15NNL,26D-05S24NNL,
26D-24S05NNL,26D-24S24NNL

Temperature Derating Graph

Note:
1"XX" Is Input Voltage:03 = 3.3Vdc,05=5Vdc,09=9Vdc,12=12Vdc,15=15Vdc,24=24Vdc,.
2. The input voltage increases, there will be an increase in efficiency.

)

-
o
o

~
(é)]

Input Specifications

OutPut Power(%
n
o

Parameters Conditions Min Typ Max Units 25 Nature Convection
Voltage Tolerance Vo,Io Nom +10 % 0
Filter Capacitor -40 85 100

Ambient Temperature(C)

—__________________________________________________________________________________________________________________________________________
Rev:1 2018/10/09



MMT MACHRONE CORP.

26D SERIES

Output Specifications

Parameters Conditions Min  Typ Max Units
Voltage Tolerance 100% full load EED) %
Short C_lrcmt Short Term 1 Sec
Protection
Line Regulation For 1.0% OF Vin 12 %
. 3.3V5V .
Load Regulation (10% To 100% FL) 15 %
. 9V,12V,15V,24V o
Load Regulation (10% To 100% FL) 10 %
Ripple & Noise BW=DC To 20MHz 100 mVp-p
Tran.S|ent' resPONse  50% load step change 350 us
setting time
General Specifications
Parameters Conditions Min Typ Max  Units
Isolation 500Vdc 1000 MQ
Resistance
Switching Fu.II Ioz.ad, 100 KHz
Frequency nominal input
Operating 40 +85 o
Temperature
Humidity Non Condensing 95 %
. Free air
Ee2ling Convection
Case material DAP
MIL-HDBK-217F
MTBF @25°C 3500000 Hours
. Package 1 or
Weight Package 2 23 o0r 30 g
Dimensions Package 1 20.32x10.16x6.80 mm
Dimensions Package 2 20.32x10.16x7.70 mm
Markings and Dimensions
1 2
20.32 . 0_2520_;: ; 20.32 o Mﬁn:i j
g TOP VIEW El BOTTOM VIEW ? g TOP VIEW El BOTTOM VIEW K
77:1‘ 15.24= - ‘i: . 777‘ 15_242 : T
i ] AT
H R
QfLu&AH 2o 2] ’*Mﬂ»\ 25 2]
Unit : mm Unless otherwise specified, all tolerances are +0.25
PIN Connection
PIN 1 7 8 9 10 14
Single -Vin NC +Vout No Pin -Vout +Vin
Dual -Vin NC +Vout Com -Vout +Vin

Tolerance Envelope Graph

120%

110%

100%

90%

80%

Output Voltage(%)

70%

Part Number

26D - 05 S 05 N 2 NL

A B C DEFG
A:Series
B:Input Voltage
C:Single(S)Dual(D)
D:Output Voltage
E:Unregulated(N)
F:Packge
G:RoHS Version

Recommended Test Circuit

Vin

+Vout

L Single L

T Cin

Cout I

GND
3.3V:Cin 4.7uF 25V

5V :Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V :Cin 2.2uF,25V
15V:Cin 1uF,50V
24V:Cin 1uF,50V

Vin

-Vout
3.3V :Cout 22uF,25V

5V :Cout 10uF,25V
9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V
24V:Cout 1uF,50V

+Vout

O—1

1O

Cout

T Cin | Dual % ) Com

Cout T

GND
3.3V:Cin 4.7uF,25V
5V :Cin 4.7uF,25V
9V :Cin 4.7uF,25V
12V :Cin 2.2uF,25V
15V:Cin  1uF,50V
24V:Cin 1uF,50V

3.3V :Cout 22uF25v ~Vout

5V :Cout 10uF,25V
9V :Cout 4.7uF,25V
12V:Cout 2.2uF,25V
15V:Cout 1uF,50V
24V:Cout 1uF,50V

Rev:1 2018/10/09



MMT MACHRONE CORP. 28D-1W SERIES

FEATURES :

2:1 Wide Input Voltages Range
16PIN SMD Package

High Efficiency up to 83%
Regulated Output Types

Internal SMD Construction

No External Component Required

Operating Temperature:-40°C TO +85°C
Industry Standard Pinout

Specifications typical at TA=25°C, nominal input voltage and DC-DC Converter
rated output current unless otherwise specified

Input Voltage Output Output Current Efficiency 2 8 D - 1W S E RI ES

N
a

Nature Convection

OutPut Power(%
(€]
o

Part Number Range Voltage
Vdc Vdc mA %TYP
28D-05503R1W 45-9 33 303 68 1Watt 1.5KV Isolated
28D-05S05R1W 45-9 5 200 71
28D-05512R1W 4.5-9 12 84 73 2.1 Input Voltage Range
28D-05S15R1W 45-9 15 67 71
28D-05D05R1W 45-9 +5 +100 68 .
28D-05D12R1W 45-9 +12 +42 70 Slngle & Dual OUtPUt
28D-05D15R1W 45-9 +15 +34 71
28D-12S03R1W 9-18 33 303 71 SMD
28D-12S05R1W 9-18 5 200 75
28D-12S12R1W 9-18 12 84 78
28D-12S15R1W 9-18 15 67 78
28D-12D05R1W 9-18 +5 +100 71
28D-12D12R1W 9-18 +12 +42 78
28D-12D15R1W 9-18 +15 +34 76
28D-24S03R1W 18-36 33 303 71
28D-24S05R1W 18-36 5 200 78
28D-24S12R1W 18-36 12 84 82
28D-24S15R1W 18-36 15 67 83
28D-24DO5R1W 18-36 +5 +100 74 2R 3
28D-24D12R1W 18-36 +12 +42 78 Hi \Aﬁ::
28D-24D15R1W 18-36 +15 +34 80
28D-48S03R1W 36-75 33 303 70 Temperature Derating Graph
28D-48S05R1W 36-75 5 200 74
28D-48S12R1W 36-75 12 84 80 — .
28D-48S15R1W 36-75 15 67 80 <100 | ! }
28D-48DO5R1W 36-75 +5 +100 74 75 i i
28D-48D12R1W 36-75 +12 +42 77 60 WL '____'L__
28D-48D15R1W 36-75 +15 +34 78 | :
N\ |
N

Input Specifications

0
Parameters Conditions Min Typ Max Units 40 70 85 100
Voltage Tolerance Vo, Io Nom 2:1 Ambient Temperature(°C)
Filter Capacitor

I —
Rev:0 2018/09/28



MMT MACHRONE CORP.

28D-1W SERIES

Output Specifications

Parameters Conditions Min Typ Max Units
Voltage Tolerance 100% full load +2 %
Short Circuit Conti
Protection ontinuous
Line Regulation Regulated +0.5 %
Load Regulation Regulated +0.8 %
Ripple & Noise BW=DC To 20MHz 100 mVp-p
Ti ient
ransient response 50% load step change 350 us
setting time
General Specifications
Parameters Conditions Min Typ Max Units
Isolation Resistance 500vdc 1000 MQ
Switching Frequency Full load, nominal input 100 KHz
Operating .
Temperature =0 e <
Humidity Non Condensing 95 %
Cooling Free air Convection
Case material DAP
MTBF MIL-HDBK-217F@25°C 1000000 Hours
Weight 39 g
Dimensions 24.1x14.35x10.25 mm
Markings and dimensions
241 | 17.78 |
AL 1 1s [ I
254 | |
3 8=
< ik
127
1 I e [ L[ 1
0.5t0.05 || 0 ea
W . SUGGESTED PAD LAYOUT
1.0£0.05
] N
2 ~
o

18.55

i J:L
|
— - |-
17.78 |
|

UNIT:mm Unless otherwise specified,all tolerances are £0.25

Part Number

28D - 05 S

05 R W

Mmoo W >

Series

Input Voltage
Single(S);Dual(D)
Output Voltage
Regulated(R)
Output Power

Recommended Test Circuit

Vin

+Vout

Cin
o

Single L

Cout T

GND -Vout
5V:Cin 10uF,25V 3.3V:Cout 100uF/25V
12V:Cin 10uF,50V  5V:Cout 100uF/25V
24V:Cin 10uF,100V 12V:Cout 100uF/25V
48V:Cin 10uF,100V 15V:Cout 100uF/50V

) +Vout

Vin -

( T Cout
Cin | Dual % ) COM
OL Cout T

GND 5V:Cin 10uF,25V  5V:Cout 100uF/25V -\out
12V:Cin 10uF,50V  12V:Cout 100uF/25V
24V:Cin 10uF,100V 15V:Cout 100uF/50V
48V:Cin 10uF,100V

PIN Assignment
Pin 1 7 8 9 10 16
Single -Vin NC NC  +Vout -Vout +Vin
Dual -Vin NC Com +Vout -Vout +Vin

Rev:0 2018/09/28
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