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X[ P-DUKE

P-DUKE’ IPOWER

£~ COMPANY PROFILE

INNOVATIVE POWER FOR YOUR VISIONS . '::ct:;ur; China |
P-DUKE is a Taiwan based company founded in 1992, that is fully committed to research California, USA
& development and the production of high-performance power conversion products. Office

P-DUKE offers a broad range of DC/DC converters, AC/DC power supplies as well as
custom power conversion solutions.

With the main focus on both railway and medical markets, where the highest product
quality and compliance to all relative application standards is required, P-DUKE's main
business is in Europe, America and Asia Pacific.

. World Headquarters
Taichung, Taiwan

Accumulating over 30 years experience in the power conversion field has allowed P-DUKE Office & Factory

to become the leading manufacturer in the low-power conversion market.

The company has a strong technical team that provides prompt and professional support
in power relevant system design issues which are, for example, choosing optimal power
solutions or suggestions for EMI circuits, ete.

Diverse Applications In The High-Tech Industry
Unlocking Potential Across Every Application Field

We are committed to delivering reliable, high-performance power converters with exceptional power density and = i
advanced thermal management solutions, leveraging our extensive expertise In the industry. @ in

By collaborating closely with our customers, we develop tailored designs to meet unique specifications while adhering
to global safety and EMI/EMC standards. Our focus on innovation, precision, and long-term partnerships drives us to
consistently exceed expectations, providing solutions that ensure optimal performance and reliability for diverse
applications.
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F‘OWER. I\-'IATE Approvea and listed on Startto esﬁmate & develop Launched .EN. 60601-1 Company name Ehanged to The new hL.ii.I.di.ng inTaiwan The ns,‘\.n .producﬁan

TECHNOLOGY CO.,LTD.  the IPO stock market. customized products for certified medical DC/DC P-DUKE TECHNOLOGY €O, LTD. started construction. lines in Taiwan and
was established. railway applications. converters. Vietnam will sonn be
operational.
Starting business in Launched EN 60601-1 The BOD instructed to invest
railway market & launched  certified medical AC/DC in new Production Site in
railway certifiad DC/DC power supplies. Vietnam.
converters.
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P-DUKE has been respecting and emphasizing the importance of Intellectual Property Rights. We have obtained multinational patents so far. To all the advanced companies in this industry, do not
violate our Intellectual Property. Once any enterprises or individuals are found guilty of the infringement of intellectual property rights may be subject to investigate. P-DUKE has the right to
protect our customers and be responsible for shareholders’ equity. P-DUKE's patents include the following: US 7,894,214 B1, US8,817,495 B2, Nr. 20 2010 006 407.4, ZL 2011 2 COB8132.5 ...




INDUSTRIAL CERTIFICATED
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RAILWAY CERTIFICATED €3 MEDICAL CERTIFICATED

DC/DC Converters DC/DC Converters & AC/DC Power Supplies
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AW AC/0C POWER SLPPLIES

[EC/EN/UL 623681

Output

Power Dimensions

Output Voltage

Encapsulated
Single Output
Dual Output

Triple Output

o

E

£332 (w) input = (Inch)

Al e Voltage {voe) . o | lsolation
Series S ESE Con. Peak  (VAC) : 3 | \Voltage w
PSCo& Bl s 6 85—530 | S 5 12 15 24 75 @ |4300VvAC |2.07 1.08 091
TsC15 ' @l e s | 85—264 | 8 335 (7509 42 15 18 (24 28 36 48 53 | 89 [ |3000VAC|2.82 1.14 082
TSD30 BE e 320 4 | 335 #7509 (12 15 48 (24 28 (36 48 (53 915 ' |3ss 150 100
TSD40 EE e e 40 5 S 7509 12 15 18 24 28 (36 48 53 s W | l430 220 120
TSDBS | .. B B. 65 .5 S L5 U9 12 (1S (18 240 2B (35 4B 53 -93.5. . .4.30 2.20 1,20
TAC1S 'm H el 15 | 33 15 7.5 19 12 15 18 124 28 (36 48 /53 g9 M | |2.61 100 062
TAD30 ‘| B es 30 a0 |® 3305 (7509 (12 (15 18 (24 28 (36 48 (53 915 ' |334 136 077
TAD40-Single |1 I "B B 40 s 50 7.5 9 [12 15/ 48 24/ 28/ [36 48153 | o3 W | (300 200 0s9a
TAD6S-Single | [l 1 BB 6 90 5 S 7509 12 15 18 24 28 (36 48 53 935 M | 300 200 034
TAD4O-Mult | [ I BB 40 DT 253305 759 12 15 18 (24 28 90 H| |350 2.00 098
TADES-Mult | [ I B B 65 | oM 25 = 00 25 1o 12 [E) 18 28 28 loo5 MW | |3.50 200 D98
TADS0 . E B 50 70 5 T Rl v S S 36 48 53 92.5 - 3.00 150 1.18
TAD100 HB B A 100 |® 12 15 24 28 36 48 92 -' |3.00 200 116
wis WM BA 125 150 s 12 15 18 24 28 36 48 2 W | 13.00 200 116
TAD150 ! BB 150 200 s 12 15 18 24 28 36 48 s¢ o4 W [3.00 200 124
TAF150 EE B A 150 (B 12 15 24 28 36 48 92 MW | la00 200 116
TAD180 ‘. B A 180 220 |5 12 15/18 24 28 36 48 53 94 W | |3.00 200 124
TAH240 'm B B | 240 300 85—305 S 12 15 24 28 36 48 54 | o1 | |s.00 300 132
TAF300 T "B A 300 360 852645 12 15/18 24 28 (35 48/(s3 | 93 W | la00 209 126
TAHA50 En B A 450 s 12 15 24 28 36 48 53 04 | [5.00 300 158
TBF500 T | | 500 | 12 15 24 28 a8 54 o3 W | la60 240 050
xters00 WM B A 500 |® 12 15 24 28 48 56 93 M | [7.20 230 165
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NON-ISOLATED DC/DC CONVERTERS

s 3 H

E 'g ﬁ Output lutput E j: Output Voltage DlTli:;[fns

S @o & Current \Voltage g = (vDC) ! Isolation
Series eESE W (vDe) 2z Voltage w
HSRPG B B os 9—72 33 15 6.5 gl 42 35 28| 54 | 0.47 0.34 053
HSRO1 " m 9-72 | 33 15 65 9 12) 115 24 93 | 048 034 069
ASROL " m 7—32 | -5 52 -6 -8][-9](-12] 15 % | 046 030 065
ESROL e 4736 33 5 6.5 91| [12) 115 % | 046 032 041
NSRO1 E B a6—36 | W |12 15 18 25 '3 33 18 6.5 g [12) 18 | 955 | 046 030 040
PSRLO E B : 46-36 | 12 15 18 25 33 5 65 gl B2l S 9% | 046 030 0.40
LSR01 2R 1 30-36 | 12 15 18 25 55 15 65 11 9% | 0.60 037 030
SSRO1 m 1 30-3 | W = =35 9 12 15 955 |  Nome  0go 037 030
PSRO2 - e 30-36 | AZESEAES &9 05 5 [EE2Es | % | 055 030 040
O5R03 |. .' 3 2.5—30 (] 0.59 — 15VDC o5 0.37 024 061
DOS/HO6 |. EE s I ' 0.75 — 5.0 VDC 9 0.80 045 0.25
pos/iio | HE| 10 3'3_1'4 _ 0.75 — 5.0 VDC 95 | 130 053 030
postis | HE 16 ‘ 0.75 — 5.0 VDC 95 130 053 030
possHzo (B EE 30 | 45-14 | 0.8 —5.5VDC 93 | 130 053 037

: Negative OQuput Voltage

www.pduke.com 2



AW |SOLATED DC/DC CONVERTERS

SMALL & LOW PROFILE

Es g Dimensi
€ g s Output Voltage 'Tli::rﬂs
.‘0} %% 2 (vDC) .| Isolation
K Series £ar 1 Voltage w
51P-4 EURD1 1 3.3,5,12,15,24 | § 33 5 9 12 35 29 81 |3000VDC 045 0.24 039
1600 VDC
SIP-7 DU1PO 1 5,12, 15,24 S D 5 12. 15 5 12 15 82 |3000VDC |0.77 0.24 040
1000 VDC
smp-7 UDSO01 1 B 45-132 5D 5 5 5 B B 5 2 5 83 |1600VDC |0.47 044 0.31
sip-5 UDHO1 9—18
18—36 |
UDS02 2 B x> 5D 55 5 5 2 B GE i5) #12 15 84
upHO2
uDso3 3 [ ] S D 35 kB 28 e a5 25 15 $12 15 84
UDHO3
SMD-8 SDS01 1 [ ] 4.5—9 5 B i ES 2 B BS BT 15 112 %15 83 |3000VDC |0.52 0.36 0.40
pip-8 SDHO1 9-—-18 1600 VDC
18—36 -
SDS02 2 B 3 s D 33 15 5 G2 65 g 5 12 %15 86
SDHO2 _
SDS05 5 [ ] 45—-13.2 S D g2 B 98 B2 5 B 15 #12 #15 86 |
SDHOS 9—18
1836
36—75
SDS01W 1 [ ] 4518 5 D 33 5 9 2 S 24 5 *12 #i5 81
SDHOLW 9-36 |
sDso2w 2 . 893 S D 33 5 9 12 15 2 5 12 115 24
SDHO2W
SDSO3W 3 = 5B 33 5 g B2 H5 2 5 #12 #15 84
SDHO3W
SDS05W 5 [ ] 9—36 o I 33 D 2 S B 2 5 12 15 84
SDHO5W 18—75

3 www.pduke.com



A |SOLATED DC/0C CONVERTERS

SMALL & LOW PROFILE

Footprint

SMD-14
DiP-14

PDs02
PDHO2
PD503
PDHO3

PDSOZW
PDHO2W

PDS03W
PDHO3W
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Input
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%8 Single Output
=8l Dual Output
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1EC/EN/BI%62368-1

Qutput Voltage Din;; r;::;)ns
(vbC) Eff. Isolation
: ; 1 Voltage W
35 E12 F15 84 3000VDC 0.74 050 0.34
1600 VDC
5 112 *15 83
251 212 215 82
25 #312 #I5 83

15
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AN |SOLATED DC/DC CONVERTERS

Sing : P-DUKE

. RDL10-48505W

IEC/EN/UL 62368-1 , EN 50155 . EN 45545-2

2x 8
o Input 58 & Dimensions
E Output Input 833 Output Voltage (Inch)
% Power A Voltage %E = (vbe) Isolation
2 Series (w) i (vbc) B E Voltage
51P-8 EDLO? 2 [ | a.; 11a3.2 5 B 23 5 9 12 115 (24 15 12 %15 86 1600VDC 086 0.36 0.44
L3 | 3 ] = (8D |amms 9 12 15 (24 5 12 #15 | 86
EDLOZW 2 B 4é5 -3153 S D 33 5 8 12 15 24 5 $12 4315 82
EDLO3W 3 B 1875 5D 33 5 9| 12 15 (24 +5 +12 #15 83
LDLO3 3 ] 45-132 s D 3 55 5 @5 4= B 5 12 #15 85 | 1600VDC
918
18—36
1 35_?5 - 1l 1 | I — -
PDLO2 2 1] 45-9 s D 33 5 9 (12 15 5 12 #15 84 3000VDC
918 1600 VDC
PDLO3 3 [ | 18— 36 5D 335 91 [z 115 5 12 £15 85
PDLOG 6 [} =1 s b 33 (5 5 5 G5 0 +5 12 15 86
PDLO9 9 o 918 5D 33 5 97 112 15 [24 #5 12 #15 90 1600 VDC
18—36
3675
PDLO3W 3 ) 4.5—18 s D 33 § 0l B s 45 £12 415 82 3000VDC
935 1600 VDC
13—75
PDLOSW 6 = 195_3755 5D 33 5 9 12 15 [24 5 12 #15 88
PDLOSW g =il S B 33 15 91 42 45 (24 5 12 #15 89 1600 VDC
PDL1ZW 12 = 45-15-3158 |5 D 23 555 BF ) 62 A5 2 5 2 815 90 1600VDC 0.87 0.38 047
18—75
RDLO3W 3 i} 9-36 5D 33 5 9 12 15 (24 5 12 %15 83 3000VDC 0.86 0.38 0.44
18—75 [ T T
[l roLosw 6 5 43—160 5D o = 9 12 15 (24 45 #12 #15 88
El rDL1OW 10 i} s b 33 (5 12 15 (24 45 12 #15 89 0.87 038 047

5 www.pduke.com



AN |SOLATED DC/DC CONVERTERS

DIP-24

IEC/EN/UL 62368-1 . EN 50155 . EN 45545-2

?3' ?a. :2' Dimension
Input a3 5 Output Voltage S1ers
2 0 WDC) : (Inch)
Voltage wE B ( Eff.  Isolation
Series S (vDC) £E8E (%) Voltage W
DiP-24 FKCO3 3 ] 9—18 5 b =g D 23 5 15 12 *15 82 1600VDC 1.25 0.80 0.40
SMD-24 T 18—36 |
FKCO5 5 ] 36-75 5D 32 IS 22 5 15 E12 %15 84
FKCO8 8 m |5 P 33 |5 a2 15 5 %12 115 88
FKC12 12 J 5l B 25 23 N5l 53 12) 35 28 [EE EE2 235 88
FKCOSW 5 =) 9-36 |5l B 33 5 120 115 45 #12 #15 84
18—75
El Frcosw 8 ] 9—3?5 e 33 5 2] @S 5 #12 *15 88
18—75
43—160
FKC12W 12 [ 9-—36 5D 33 53 12 A8 45 #13 *3% 88
18—75
DIP-24 LKCOSW 5 B 455—3162 e &3 5 12 [15) 24 (35 ®12 315 %24 | 89
18—-75
FKC15 15 o] 9—-18 |5 D 33 53 32 1S £5 %12 #15 91
18—36
36—75
FKC15W 15 [ ] 9—36 5D 3.3 51 13 25 25 #12 %15 50
18—75
B RrHKOZW 3 B 36— 160 s D 33 5 12 (15 24 '35 #13 15 85 | 3000 VAC
RHKOBW & Bl 5D 38 55 12 [i5) 2 &5 25X F1S 86.5
Bl rHK1OW 10 B S D 35 50 53 17 G5 B4 H5 R EHE 88

www.pduke.com 6



AW |SOLATED DC/DC CONVERTERS

1”x1"”

! EN45545-2

g’ g. ‘é' Dimensions
a5 g Output Voltage 3
w0y (vbe) - s
mE B . Isolation
x : 2= ] Voltage
1 LCD10 10 B o-8 5D 33 15 151 51 (23 15 $12 15 91 1600VDC 1.00 1.00 0.33
LeD1s 15 B 23 |es 33 s 12 115 124 45 412 #15 24 o1
RCD15 15 . 5D 2.3 5 32 S 28 #5 #12 £15 *24 91 | 3000 VDC
1600 VDC
LCD20 20 o 5D 58 B 12 115 (24 #12 %15 %24 92 1600VDC
LCD30 30 O s b 58 B 5 5 B $12 %15 24 93
LcD10W 10 1) 9-36 s D L 12 (15 (24 5 %12 #15 91
LCD15W 15 m =75 s D 95 IS 12) 115 (24 15 #2 5 24 01
LCD20W 20 o s D =8 B 12) [15) (24 £12 $15 #24 91
LCD30W 30 B s b 33 5 12) (@5 24 12 15 24 92
LcDsOW 50 il s D 5 2 @5 #12 415 %24 93 |2250VDC 1.00 1.00 0.45
H RCO10W 10 . 9—-36 5D ) 5 12 15 24 +5 #12 #15 =24 90 3000YDC 1.00 100 0.35
RCD15W 5 | B BB En 33 5 12 15 5 12 #5 24 91
E rco2ow 20 B s D 55 50 63 i3 5 #12 #15 24 91 3000VDC
B rcpaow 30 5 L L L 12) 115 (24) (54 §2 55 88 | 92 |2200VDC
E) rcoiou 10 B §—75 s D 23 15 53 12 G5 28 5 #12 215 89 3000VDC
B Rrcozou 20 B 14—160 s b 5 55 12 15 24 12 415 88
LED15 15 . 18—36 5 a2 35 88 | 2250VvDC 1.10 0.94 0.33
3675
LED15W 15 ] 9—136 s 53 BB a2 s 87
18- 75

7 www.pduke.com



AW [SOLATED DC/DC CONVERTERS

1.6”"x1” & 2"x1”

) =

r
L EN 5015{ . EN455452

52 ,
_‘é Input g %g Output Voltage Dm;\ﬁr;;l;)ns
%‘ B Voltage %:ﬂ% 2 (vDc)
2 2 (vbc) naE W
1.6"x1" E RHMZOW 20 . 36—160 S D 551 12 A% 5 #17 #i5 905 3000VAC 160 100 040
ma” FDC10 10 O 9-18 | D 335 12 15 5 #1245 | 87 1600VDC 2.00 1.00 0.40
FEC15 15 ] ;2:22 |8 D 38 6B 12 15 5 2 418 88
FED20 20 ] s D 1518253305 12 15 12 #15 89
FED30 30 ] (Bs (48 cEeR SRR 5 #2585 | o1
EED40 a0 | T 33 s 12 15 24 $12 315 ¥4 | 93
FEDSO 60 O L W5 WS A 12 415 54 92
FDC10W 10 m 9136 s D ] 12 15 15 412 315 84
FECISW 15 m 18—75 s b 33 15|51 112 115 5 $12 15 88
FED20W 20 . .5 D 3 5 12 15 15 212 %15 . 89
FED30W 30 il (B2n (o8 o5oEs s 15 $12 #15 91
FED30TW 30 il ' T 335 7415 | s8
EED4OW 40 i | 33 5 12 15 24 (48 53 12 #15 224 | 93
FED6OW 60 =) 5D 3% 65 12 15 24 $12 #15 924 | o2
FED100W 00| B = 5 12 15 124 28 48 5 | 94 |2250vDC 200 1.00 042
B repzow* 20 £l 9-3 |SD 335 12115 12 #15 89 2250VDC 2.00 1.00 0.40
Brosow 2 W 5o (BB 3135 1215 24 48 53 £12 #15 £24 93 3000 VDC
El rebsow 60 ) 36—160 |5 D e R 48 53 12 415 ©24 | 94
E RHD40W 40 . 36—160 | 5D 54 5 32 115 24 £12 #15 . 90 | 3000 VAC
B rebaou a0 | 13—{20 s D 5 5 62 |15 3 +12 £15 90 | 3000VDC

www,pduke.com 8



A |SOLATED DC/DC CONVERTERS

2"x1.6" & 2"x2" 4

\ /

~Sme_ == ?),r'r’ll
i/

IEC/EN/UL 62368-1

Dimensions

Output Voltage (Inch)

Input
Voltage
(vDC)

Single Output

=8 Dual Output
Triple Output

{vbc) Eff. | Isolation
) 35 4 Voltage w

[ ] 21

2"x1.6" FEC30 30 8—18 S
1836

3675

FEC30W 30 = 10-40 |/S/l0 |4 48 2533 s 12 15 £12 #15 a8
18—75

L5 18 2533 5 1% |35 12 +15 S0 1600VDC 2.00 1.60 040

2"x2" FEC40 40 ] 9—18 o B W | SNSRI 2 33 NS 12 15 £12 £15 90 | 1600VDC 2.00 2.00 0.40
18—36
36—75

FEC40W 40 =] A—36 I 5D 33 5 12 15 £12 £15 89
18—75

FECG0 60 0 18—36 s 33 S 12 15 91
36—75

9 www.pduke.com



AW [SOLATED DC/DC CONVERTERS

Quarter Brick & Half Brick

IEC/EN/UL 62368-1 . EN 50155 . EN 45545-2

Input ] g Output Voltage IS
o >3 VD) . (Inch)
~ Voltage wE B ( . Isolation
b (vDC) £33 3] [3 y : : Voltage
yaerick  [F] QAE40U 0 B 975 5 5 12) 15 (24 (28 48 53 91 | 3000VAC 2.28 145 0.50
El aas60u o B u-1e g 5 12 15 24 128 48 53 91 2250VDC
Bl aaeio0u 100 W 3 5 17 15 (74 28 48 53 90
QAE100 108 | 2 N = = 12 15 (24 30 (48 93 2250VDC
QAE150 150 =] 3375 s 33 |5 12 15 24 30 (48 92
[ aacio0w 90 B 8536 s 33 5 o 30 48 90 | 3000 VAC
' 165=75 | ' ' ' 2250 VDC
Bl oaeisow 132 0 40—160 5 33 B 12 15 24 30 48 90
1/2 Brick HAE100 100 . 9-18 S 33 S 12| 15 24 28 48 93 3000VDC 240 2.28 0.50
18—36
3675 |
HAE150 196 ] 1%55_2325 s 22 5 12 s 25 B8 42 53 93
HAE200 255 [ 3375 s 33 (5 12 BE S0 68 48 53 93
B HAE7SW 75 il 9—-36 5 33 5 12 65 = 28 48 91 3000 VAC
18—75 3000 VDC
El Haelcow 100 B 85—36 s i 5 i3 5 B8 48 03
B Haeisow 182 W o W 33 5 12 145 24 28 48 N
El HAEzOOW 240 2 s 33 5 12 15 24 (28 48 91
[ HaEz0owW 300 )] 9-36 5 5 i2) @5 25 28 48 54 92 3000 VAC
18—75 3000 VDC
40—160
B HAE150U 150 W 16—160 s 5 1 65 =R 58 48 53 93 3000 VAC
ol L | . |
El HAe2o0u 200 W tonrtvtiogs | B 5 13 45 34 28 48 53 93

www.pduke.com 10



A |SOLATED DC/DC CONVERTERS

Chassis Mount & Din-rail

IEC/EN/UL 62368-1 . EN 50155 .

353 o
fE‘ Input é % g Output Voltage D'T;; I:«:::;::ns
£ Voltage %_Oé 2 (vbc) . Isolation
2 Series 32 (vDe) £38E i 5 42 Voltage
*Chassis UFED20 20 o 95—18 5D 323 5 12 15 £12 $15 88 1600VDC 4.00 2.25 0.75
Din-rall UFEC30 | 30 [ ] P BB E= 12 15 24 28 12 £15 89
UFEC40 40 [ ] Epm a2 s 12 15 24 28 417 #15 89
UFEC60 60 B % In 33 5 12) 145 124 89
UFEC15W 15 & 91-35_—?? S Db B3 3 BB E3 38 15 ¥2 315 87
UFED20W 20 5] 3 g4 5 12 15 5 #12 #15 88
[ urepzow 20 E 11—_3?55 |s o i = i @5 #12 #15 88  2250VDC
UFEC30W 30 [ gg—;g S D 33 |5 12 15 24 28 417 #15 87 | 1600VDC
[ urepdow 40 ) 95-36  |[5p 5 5 12) 115 (24 $17 #15 424 91  3000VODC
=74 1600 VDC
43—160
urecaow 40 %% EE E®. 12 15 20 8 #2 #5 88 1600VDC
El urcp2ou 20 B 14-160 |18 D 5 51 @2 55 = 412 #15 86 3000VDC 330 2.25 0.83

“Chassis: Chassis mount

11 www.pduke.com



A |SOLATED DC/DC CONVERTERS

Chassis Mount & Din-rail

IEC/EN/UL 62368-1 , EN 50155 .

?"' E g Dimensions
E Input 853 Output Voltage S
= R (vDC) . {Inch)
= Voltage BE B . Isolation
2 F (vDc) 58K 3 1 24 Voltage
*Chassis HAE100-T 100 [ ] 9-—18 5 33 (5 12 A5 24 28 48 93 |3000VDC 3.35 2.40 1,59
18—36
6—75
HAE150-T 196 i 136-25—2326 5 33 5 12 35 28 =@ 48 53 93
HAE200-T 255 ] 33-75 s 33 5 12| (15 24 28 48 53 93
Bl HAE7SW-T 75 [} g-=36 5 53 5 12 15 24 28 48 91 | 3000 VAC
AB=7a 3000 VDC
43—160
F] HAEl0OW-T 100 &7 85—36 5 B3 05 2 @5 B 28 48 93
e |
B HAEisowT 182 W e W 33 s 12) 1S 124 28 48 91
HAE200W-T 240 ) 5 33 5 12 15 24 28 48 g1
WAFL50W 150 o 9-—36 5 12 115 24 '8 48 89 |3000VDC 3.86 2.56 0.67
A8=75 2250 VDC
i | | AamI60; | | | | |
*Chassis E WAF300W 300 B 18-75 S 12 35 24 28 48 92 |3000VAC 6.00 4.00 1.52
Din-rail 43—160

*Chassis: Chassis mount

www.pduke.com 12



IEC/EN/UL 62368-1 .

a5 L
_*é Input g % Output Voltage Pimersions
5 ) (vDC) = {inch)
2 . - Voltage B % . Isolation
2 Series o (vDC) F a8 Voltage L w
sip-8 El RoLo3wW 3 (] 9—36 sD 33s s 12 15 24 45 #12 #15 83 3000VDC 0.86 036 0.44
Blrowsw | 6 @ 27 8 sam 9 12 15 24 5 £12 515 88
El roL1ow 10 (il B S35 13 15 (24 45 412 45 gg 3000VDC 087 038 047
_ | 2250 VDC
DIP-24 [ Frcosw 8 [ ] s D 33 5 12 15 5 $12 $15 88 1600VDC 1.25 0.80 0.40
Bl RHKO3W 3 & 36160 §b 335 12 715 24 45 442 #5 85 3000 VAC
Bl rRHKO6W 6 ] T I 1: 12 15 24 45 12 #15 86.5
Blrakiow | 10 [] s$D 335 51 12 15 24 45 12 +15 | 88
Ty FlrcDIOW | 10 ] 9-36 sD 335 12 15 24 45 #12 15 24 90 3000VDC 1.00 1.00 0.39
- Brosw | 15 W s |EE =3B 12 15 24 35 £12 #15 %24 | 91
B rcoz20W 20 [ S5 S5 5 EE 12 15 24 £12 #15 #24 | 91 3000VDC
El rcD3ow 30 ] S| O 5 BT 12 15 24 54 $12 %15 224 | 92 2250VDC
Bl recpiou 10 W 975 5D 335 51 12 15 24 15 112 415 89 3000 VDC
Broozou | 20 W “u-i0  |EE 5 51 12 15 24 12 #15 | 88
et | BlRemow | 20 W %6-160 5D 5 51 12 115 24 45 412 415 150.5 3000VAC 160 1.00 0.40
" El reD20W 20 =] 193_—3?% B &3 i 5 $12 15 89 2250VDC 2.00 1.00 0.40
43-160 I
E repsow 40 | R §$D 335 12 15 24 48 53 $12 £15 £24 | 93 3000VDC
El REDBOW 60 =] 36— 160 5| S5 5 Gl 15 24 48 53 412 #15 24 | 94
E] RHD4OW 2 B 36-160 (5D 5 51 15 24 £12 #15 | 90 3000 VAC
El Repaou 0 B 13:120 L) 20 B3 12 115 24 +12 #15 90 3000 VDC
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IEC/EN/UL 62368-1 .

235 SR
_*E‘ = Input é g Output Voltage UIT:_I::?"S
g & Voltage - (vbe) Isolation
2 Series P (vDE) £a Voltage
1/aerick | [E] QAE4OU a0 W 975 5 5 12 15 24 28 48 53 91 3000VAC 228 145 050
E aaee0u &0 W =360 S 5 12 15 24 28 48 53 91 2250VDC
Eloaeloou | w00 W | B 5 12 (15 24 28 48 53 | 90
El oaroow 90 [ ] sd s 55 B 12 15 24 30 48 %0
El oap1s0w | 132 [ ] 40—160 s 33 5 12 115 24 30 48 20
Y2erck | [E] HAE7SW 75 ] fs—_?% 5 BE 12 115 24 128 48 91 3000VAC 240 228 050
43—160 3000 VDC
Bl HAEI00W | 100 =] 85-36 | [§ 33 5 12 115 24 28 48 |93
Bl HAE1SOW | 182 B }1535__1;3 5 33 5 12 15 24 28 48 |91
El HAE200W 240 [ ] 5 33 s 12 115 24 28 48 91
El HAE30OW | 300 [ ] a—3% 5 5 i2 115 24 128 a8 54 93 3000 VAC
1875 3000 VDC
40—160
] HAE1S0U 150 W 16160 5 5 12 15 24 28 48 53 93 3000 VAC
] HAE200U 200 W 5 12 115 24 28 48 53 93

www.pduke.com 14



IEC/EN/UL 62368-1 . EN 50155 .

=
] g2
£ Cuepe e 8 § Output Voltage D|rnlun;|ons
a o s o O (VDC) : {Inch)
2 Power Voltage o . | Isolation
2 Series (W) b {vDC) £2 Voltage W
*Chassis URED20W 20 i} 193_3}'55 S D 24 5 12 4§ 12 #15 88 [2250VDC [4.00 225 0.75
43—160
] urepgow 40 i 9155 --?355 SD 335 12) 45 2% +12 #15 324 91 |3000VDC
B 1600 VDC
B urcpzou 20 B 14—160 S Db Bl G 12 15 24 12 #15 86 [3000VDC |3.30 225 0.83
B Hae7sW-T 75 @ 9—36 S 23 5 12 15 24 28 48 91 | 3000VAC |3.35 240 1.59
18—75 3000 VDC
43—160
[l HAELOOW-T 100 ] 85—136 s 33 s 12) [45) 2%) (28 48 93
[ HAELSOW-T 182 [ ] Ei;gg s 23l I8 12 (15 (24 28 48 91
Bl HaeoowT 240 | W s ) s 17) 515! 24 28 48 | 91
WAF150W 150 =} 936 s 12 115 24 28 48 89 |3000VDC (3.86 2.56 0.67
18=7% 2250 VDC
| 43—160
*Chassis | E WAF300W 300 21 18175 s 12 15 (24 28 48 92 | 3000 VAC [6.00 4.00 152
Din-rail 43—160

*Chassis: Chassis mount
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IEC/ EN/ ANSI/AAMI BES 60601-1 . IEC/EN/UL 62368-1

g E w EL 'EJ. :i =z Dimensions

i E E 5 § g = Output Voltage _ ._ (Inch)

§ = m 3 Voltage = 5 = (vDE) ' | Isolation

Series SEE&E : vac) £ 38 £ Voltage w

B3 Mscas Bl g8 15 85—264 | § 33 5 759 (12 15 18 24 (28 36 48 53 89 75 |4000VAC 2.82 1.14 0.82
£3 msp30 . Em s 30 s $3 5 75 9 12 145 18 (24 (28 (3648 53 915 100 395 150 100
£3 mspao Bl B8 4 s 5 75 9 (12 15 18 23 28 36 48 53 93 75 430 220 1.20
£ MsDES ' HE s 6 s 5759 (12 (15 18 (241 (28 136 48 53 935 75 430 220 1.20
[ MACIS ] Bes 15 5 3305 (75 9 12 15 18 (24) (28 ‘36148 53 | 89 75 261 1.00 0.2
3 MAD30 ] B es 20 s 3305 7.5 19 12 15 18 24 28 |36 48 53] 915 100 334 136 077
£3 MaD40-single 1 I BB 40 5 5/75 9 12 1518 (24 28/ 3% 4853 93 75 300 2.00 094
I3 MAD6S-Single | 1 10 BB 65 g 5) 7.5 190 /12 |15 48" (24) 28 (36 48 53 @35 75 3.00 2.00 094
3 maDdo-Muls | [ B B 40 0 W 25 B3 150 75 B0 {2 15 13 124 28 %0 75 350 2.00 0.8
3 mapes-Muli | [ ‘BB 65 b T 2533 (5 759 [12 (15 18 (24 (28 l905 75 350 2.00 0.98
fAmasc EW ‘BB 50 70 s [ 575 9 12 15 18 (24 36 48 53 925 100 3.00 150 1.08
3 MAD100 T B A 100 s 12 15 18 24 28 (36 48 la2 75 300 2.00 116
Gmaiso W W BB 150 200 s 12115 118 124 2813648 (54 94 100 3.00 200 124
£3 mMAF150 BEE B A 150 s 12 15 18 24 28 /38 48 92 100 400 2.00 116
Dimapieo WM B A 180 220 5 12 115 18 (24 (28 36 48 (53 94 100 3.00 200 1.24
3 MAH240 o B B 240 300 5 12 115 24 128 136 (48 54 91 100 500 3.00 1.32
3 maAr300 ‘mm "B A 300 360 s 12 15 18 24 28 36 48 53 93 100 400 2.09 126
03 MAH450 ne B A 450 s a2/ 135 24 28 36 48 53 94 100 5.00 3.00 1.58
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/OC POWER SOLUTION
MEDICAL APPLICATIONS &

IEC/ EN/ ANSI/AAM| ES 60601-1 . IEC/EN/UL 62368-1

5 L
a 3
£ 58 - Dimensions
E 8 ] Output Voltage Leakage Clearance (Inch)
£ Voltage - = (vbC) Eff. Current Creepage Isolation :
2 Series ( S {(vDC) £3 (%) (pa) (mm) Voltage
sIP-9 £3 MPUOL 1 45-55 s D 33 5 12 15 5 2 #15 85 2 8 2MOPP  0.77 0.39 0.49
9.6—14.4 5000 VAC
1218
19.2—28.8
£3 MmPUO2 2z | 45-7 s D 33 5 12 15 5 12 #1584
9.6—144
1218
192288
siP-g €3 mpLo2 2 W ok BB B = S 5 ¥12 #©15 85 2 8 2MOPP  0.86 039 0.49
. T || . 5000 VAC
smo-16 | [ MPS02 2 @) 45-12 sD 33 s o 0 S #12 #15 82 2 8 2MOPP  0.95 0.57 0.40
DIP-16 MPHO2 9—18 5000 VAC
MPS04 35 =] 180 5D 5 9 (12 15 28 $2 #1583
| o MPHO4 36-75 || |
DIP-24 £3 MPPO3 3 [ s 50 335 i2i 05 28 E5 B2 E5 87| 2 8 ZMOPP  1.25 0.80 0.40
£3 MPPOG = 9 18 5 D Y B 12 115 (24 45 #12 #15 89 5000 VAC
£ MPKo6 6 = g s D 5 iz 15 45 #12 #15 87
[ mpP10 10 = St S3% 12 1157 |24 85) 212 315 | 89
3 MPPO3W 3 [ ] s D 33 5 i3 15 (24 %5 ¥13 #5 | 87
£ MPPOGW 6 (B ot BE | 885 i 55 I 5 58 55 | &
3 MmpP1OW 10 [ ] s D 55 5 i 05 B R B B | 39
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IB/0C POWER SOLUTION
MEDICAL APPLICATIONS 4

Fay

|I:'C.! EN/ ANSI/AAMIES 60601-1 . |EC/EN/UL 62368-1

5.
a 3
- L Dimensions
= 8 g Output Voltage Leakage | Clearance {Inch)
% Voltage %‘1 = (vbC) Eff. Current Creepage Isolation
2 Series ; (vDC) s 2 (%) (pa) {mm) Valtage L w H
161" [ MPM15 15 @ 1‘:‘3—1; s b 5 12) @S 24 @5 2 58 | 90 2 8 2MOPP |1.60 1.00 0.40
{3 MPM20 20 | %7 |50 5 12 15 (24 5 2 #5 | 90 S0VAE
3 MPM15W 15 i} 9-36 s o 5 12° 15 (24 (35 #12 #5 895
FImemzow 20 W 1812 s T 13 45 [24) 35 %13 #§ 895
21 £3 mpo30 30 =] 198—_1336 s 5 12) 35 24 35) 12 £18  |%05 2 8 2MOPP (2,00 1.00 0.40
675 . 5000 VAC
3 Mpo30w 30 g 198—_3?55 5D 5 12° 15 (24 (#5 #12 #15 905
Yagrick [ MPQEOW 60 = 9-36 s D 5 51 i3 55 29 12 #15 925 45 8 2MOPP |2.28 145 0.50
1875 5000 VAC

www.pduke.com 18



RIA12Z . MIL-5TD 1275E . MIL-5TD 461G

= 5 L Dimensions
£ = £ Input (Inch)
.‘5‘ Be o Voltage Max.
Serjes 38 = VDC, Transient Voltage Standard

2 no (] 8
DIP-24 [ 55M-110P50-001 [ | 20 110 43—160 RIA 12 125 0.80 0.40
i Bl s5M-110004-001 [ ] 150 | 110 43—160 385V /20 ms e | MEECE 160 100 0.40
= T T | Urge susce 1]

§5M-110008-001 [ ] 300 110 43—160 » R 1.60 1.00 0.40
Lt MCF-028005-001 [ N 45 | e T 1.60 1.00 040
2a” [@ mcF-028008-001 | | | | 5| 28 9—36 100V /50 ms 0 MIL-5TD 704F 200 1.00 0.40
1/8 Brick MCF-028010-001 [ ] B 150 :;?;TD&E%G Cat. AfZ 228 145 050

MCF-028015-001 ] = 250 _ " 228 145 050
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Understanding DC/DC & AC/DC datasheets

Valtage accuracy
P-Duke uses high precision references to keep the output voltage tolerance very low.
Values are specified at a certain operating point and shown in the datasheet,

Line regulation
Input voltage changes may have some influence on the output voltage and the max and
min values for deviations are shown in the datasheet.

Load regulation

Mainly due to internal resistance in the converter the output voltage can vary slightly
depending on the load current. Values for different load conditions are shown in the da-
tasheet.

Voltage adjustability
Many converters offer the option to trim the output voltage up and down and maximum
range is specified in the datasheet.

Remote sense
To compensate voltage drops on longer load lines some converters offer the option to
connect remote sense wires. When using remote sensing, the maximum voltage drop
compensation plus the output trim must be within the maximum voltage adjustability
range. If no remote sense lines are used, the sense pins must be connected directly to
the Vout pins.

Power Module Power Module
el £els S e
+Vout o +Wout §
+Sense +5ense
Load Load
“Sense -Sense
“Vout § -Woul §

The remote sense function is active, The remote sense function is inactive,

Ripple and noise

Output ripple and noise is a combination of input frequency, converter switching frequ-
ency and fast switching operations within the power train.

Measurement has to be made at the output of a converter by using following test setup.
Oscilloscope with 20MHz Bandwidth should be used.

Probe should contact the pins directly, long ground wires can induce high noise levels,
A recommended 0.1puF X7R MLCC output capacitor helps reducing the output noise.
Further details can be found in the individual datasheets of the products.

Warning: The external output copacitor shauld never exceed the specified max. capacitive load.

Tip  Ground ring

L

+Vout The use of a probe
Power
Madule :;Islee
Nout O “T"“

Vp-p
Ripple & Noise

Output ripple and noise test configuration Peak to peak voltage of output ripple and noise

Temperature coefficient

Any electronic voltage reference used for the output voltage regulation of a converter has
a temperature coefficient, P-Duke uses high precision references to keep this temperature
coefficient at a minimum.

Transient response

Dynamic load steps generate deviations of the output voltage which are immediately
compensated by the internal fast regulation circuit (graph below) by bringing the output
voltage back to the correct value. Peak deviation and recovery time are specified in the
datasheet. Larger output capacitors can help to reduce output voltage deviation, but it must
never exceed the specified max. capacitive load of a converter.

Peak
Deviation Sk s 10% of peak deviation
Output Voltage s ] V

-—a
Recovery
Time

Qutput Current —I—I—

Transient response

Over voltage protection

To protect the downstream electronics from higher voltages, most converters have a
built-in over voltage protection. If the specified threshold is reached, the converter shuts
down and goes into a latch mode.

Tripping the overvoltage protection many indicate that there are failures in a system.

Before restarting a power supply, make sure that potential failures had been removed.
To restart the converter, the input voltage must be disconnected and applied again.

www.pduke.com 20



Understanding DC/DC & AC/DC datasheets

Overload protection

Loads higher than the specified nominal load can lead to failures of a converter. Built-in
overload protection circuits shut down the converter when a specified overload value is
reached. P-Duke products go into a hiccup mode and the converter tries to restart cyclically.
As long as the overload condition persists, the converter immediately shuts down again.
Once the overload condition was removed, the converter restarts normally,

Module O
Protection threshold - -—---—--- BER Lo SENG
Fulllboad - - oo R
Output Current
Module Off |

Mormal
Condition

Hlecup mode overload protection

Isolation voltage

Outputs and the chassis of a power supply must be protected from hazardous input
voltages. Safety standards define isolation barriers between inputs, outputs, chassis and
ground which must be considered during design and tested during final test in the factory
by applying high voltages (Hi-Pot test). These isolation voltage values are mentioned in the
datasheets.

Please make sure that these voltages meet the safety requirements of your application.

Isolation resistance

In addition to the Hi-Pot test the isolation resistance is also tested by applying 500Vde
across the isolation barrier. It is an additional test to make sure that there is no isolation
failure within a system. By measuring the current the isolation resistance can be calculated
and must be below 2 value specified by the safety standards.

Switching frequency

When designing EM| filters or searching for interference with noise sensitive devicesin a
system, it helps to know the switching frequency of a converter handling high power at
high frequencies.

Safety and standard approvals

Depending on the final application, power supplies and DC/DC converters must not only
be compliant to safety standards but also to standards defining environmental, EMC or
specific input voltage requirements. This section of the datasheets shows the approvals
and P-Duke can provide the relevant documents,

21 www.pduke.com

MTBF

Mean time between failure is the statistically expected failure rate of a power supply expr-
essed in hours and calculated under defined operating and environmental conditions using
MIL-HDBK-217F. P-Duke products achieve highest MTBF values. Please contact P-Duke’s
application engineering if you need values for your specific application.

Temperature specifications

Reliability and lifetime of electronic components and systems are largely determined by
their operating temperature. A rule of thumb says that reducing the operating temperature
by 10°C doubles the lifetime. P-DUKE uses topologies with highest efficiency but still, every
power supply generatas some losses that ultimately heat up the system. Cooling and prot-
ection against overheating is therefore important to achieve highest reliability.

In the datasheets you will find values for different cooling methods:

Natural convection cooling does not use fans or forced air and has the lowest cooling effect.
Air flow might be difficult to control, and hot air may heat up other components in the
surrounding area. It is used when fans are not permitted for reasons of noise, pollution or
reliability.

Fans or forced air cooling enable more power at higher ambient temperatures as the air
flow reduces the operating temperatures inside of a power supply. This temperature red-
uction results in higher reliability and longer lifetime numbers for a systern,

Conduction cooling can be used for encapsulated modules with baseplate and for total
solutions specially designed for this cooling method. Heat generated by the power supply
or converter is transferred to an attached heatsink or the chassis. This makes heat manag-
ement easier and enables closed and even hermetically sealed solutions.

Operating case or baseplate temperature

It is very important to make sure that a module will not work above the specified maximum
case or baseplate temperature. How to measure the temperature is explained in the insta-
liation guides.

Over Temperature Protection

All devices have a built-in over temperature protection circuit shutting down the converter
when the temperature inside the device has reached the specified threshold.

After cooling down, the unit restarts automatically.
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