Ruggedized DC/DC Power Modules
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The Industrial marketplace

The Industrial market sector covers an extremely varied range of customers
and applications including Process Control Equipment, Factory Automation
Equipment, Robotics, Test & Measurement Equipment, Automatic Test
Equipment, Alternative Energy & Smart Grids to name a few.

What is common throughout all these applications is the need for high
reliability, high performance and rugged DC/DC solutions, often running from
24V and/or 12V supply voltages, rather than the 48V more widely found in ICT
applications.

Flex Power Modules is committed to grow its product offering in this areq,
expanding on our total portfolio for the Industrial marketplace.

Features of our Industrial DC/DC Converters

» Fully encapsulated designs in most cases

» Ultra-wide 4:1 and 8:1 input ranges

» Meets IEC/EN/UL62368-1 (previously 60950-1)
» Isolation voltages from 1500V to 2250V

» MTBF figures up to 8 Mhrs




The Transportation/Railway marketplace

Modern railway systems require a wide range of DC/DC converters to
power a variety of monitoring and control units to assure its high reliability
and high performance.

Flex Power Modules provides a series of products which are designed

to meet the most stringent electrical and environmental specifications.
These products can work under dust, moisture, severe vibration and other
harsh conditions. European standard EN 50155 was established to provide
infernationally recognized standards for these type of applications.

Features of our Transportation/Railway DC/DC Converters

» Compliant to EN50155

» Ultra-wide input ranges from 12-160V
» Up to 4000V Isolation

» MTBF up to 5 Mhrs




Power Modules for Industrial & 12/24/36/48V Transportation

PUA-A Series / SIP4

Key Features:

» No minimum load required

» Isolation voltages 1000-2000 V
» MTBF figures up to 13 Mhrs

» Meets IEC/EN/UL62368-1

Picture: PUA-A

Vin Nominal Vout Nominal Power Efficiency Dimensions:
11.5x6 X 10 mm

(0.45 x 0.23 x 0.36 in

Series name v ) W) (%)

PUAXXXXSTA 3.3/5/12/15/24 3.3/5/12/15 1 75-81%

PUB-B & PUC-B Series / SIP7

Key Features:

» NO minimum load required Picture: PUC-B

» Isolation voltages 3000-4000 V & 6000 V
» MTBF ﬁgures Up 1.0 ]8 MhrS Dimensions:
» Meets IEC/EN/UL62368-1 19.7x7.1x11.5 mm

(0.78 x 0.28 x 0.45 in)

Series name Vin (NV?:)inal Vouf(:l,::;inul Etﬁt(:z/f;cy
PUBxxxxxxB 3.3/5/12/15/24 3.3/5/12/15/+3.3/+£5/+12/+15/(+15/-9) 1-2W 76.5-88*
PUCxxxxxxB 3.3/5/12/15/24 3.3/5/12/15/+3.3/+5/+12/+15/(+15/-9) 1-2W 76.5-88*

* Depending on product variant
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PUB-M Series / SMD

Key Features:

» No minimum load required
» Isolation voltages 3000 V

» MTBF figures up to 18 Mhrs
» Meets IEC/EN/UL62368-1

Vin Nominal Vout Nominal

™ 4

Series name

PUBxxxxxxM 5/12/24 5/12/+5

PKV (1.65-3W) DIL Package

Key Features:

» Fully encapsulated package
» Ultra-wide 4:1 input range

» Isolation voltages 1500 V

» MTBF > 0.65 Mhrs

Vin Range  Vout Nominal
(Voc) (Voc)

Series name

PKV3110PI 9-36 3.3 0.5
PKV3211PI 9-36 5 0.5
PKV3313PI 9-36 12 0.3
PKV3315PI 9-36 15 0.2
PKV3222PI 9-36 +5/-5 0.25/0.25
PKV3321PI 9-36 +12/-12 0.1/0.1
PKV3325PI 9-36 +15/-15 0.1/0.1
PKV5110PI 18-72 3.3 0.5
PKV5211PI 18-72 5 0.5
PKV5313PI 18-72 12 0.3
PKV5315PI 18-72 15 0.2
PKV5222PI 18-72 +5/-5 0.25/0.25
PKV5321PI 18-72 +12/-12 0.1/0.1
PKV5325PI 18-72 +15/-15 0.1/0.1

Power

w)

=2

Efficiency

%)

76-86.5

Picture: PUB-M

Max Dimensions:
15.25x 11.2 x 8 mm
(0.6 x 0.44 x 0.31 in)

Power

w)

Efficiency

(%)

Picture: PKV

Dimensions:
31.8 x20.3 x 10.7 mm

(1.25 x 0.80 x 0.42 in)
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Power Modules for Industrial & 12/24/36/48V Transportation

PKR (6-15W)
1.11"x 1.88”
Through hole and SMD

Key Features:

» Cost effective open frame design
» Ultra-wide 4:1 and 2:1 input range
» Meets IEC/EN/UL62368-1 (previously 60950-1)
» 1500V Isolation

» MITBF figure up to 6 Mhrs

Picture: PKR

Vin Range Vout Nominal Efficiency

Series name o Dimensions:
(Vo) (Vo) (& 47.8 x 28.1 x 8.0 mm
PKR2610A 18-36 3.3 2 6.6 82 (1.88 x 1.11 x 0.32/in)
PKR2111A 18-36 5 2 10 85
PKR2113A 18-36 12 ] 12 87.5
PKR2221A 18-36 +12/-12 06/0.6 149 86.6
PKR5113 18-75 12 09 1 86
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PKE (15-30W)

1”x 1” Package

Key Features:

» Fully encapsulated package

» Ultra wide 4:1 input range

» Meets [IEC/EN/UL62368-1 (previously 60950
» Isolation voltage up to 1500 V

» MTBF up to 5 Mhrs

Picture: PKE

Vin Range | Vout Nominal Power Efficiency

(Voc) (Voc) W) (%) Dimensions:

Series name

25.4 x 25.4 x 10.8 mm
(1.0x 1.0 x 0.43 in)

PKE3210PI 9-36 3.3 4.5 15 84.6
PKE3211PI 9-36 5 3 15 88
PKE3213PI 9-36 12 1.3 15 86.5
PKE3215PI 9-36 15 1 15 85.8
PKE3221PI 9-36 +12/-12 0.6/0.6 15 84
PKE3225PI 9-36 +15/-15 0.5/0.5 15 84
PKE3310PI 9-36 3.3 7 23 87
PKE3311PI 9-36 5 6 30 90
PKE3313PI 9-36 12 25 30 90
PKE3315PI 9-36 15 2 30 90
PKE3316ZPI 9-36 24 1.3 30 90
PKE3316JPI 9-36 48 0.6 30 89
PKE3316HPI 9-36 54 0.46 25 89
PKES5210PI 18-75 3.3 4.5 15 84.1
PKES211PI 18-75 5 3 15 84.3
PKES213PI 18-75 12 1.3 15 86.3
PKES5215PI 18-75 15 1 15 84.4
PKES221PI 18-75 +12/-12 0.6/0.6 15 83
PKE5225PI 18-75 +15/-15 0.5/0.5 15 83
PKES310PI 18-75 3.3 7 23 87
PKES311PI 18-75 5 6 30 90
PKES313PI 18-75 12 25 30 90
PKES315PI 18-75 15 2 30 90
PKES316ZPI 18-75 24 1.3 30 90
PKES316JPI 18-75 48 0.6 30 89
PKES316HPI 18-75 54 0.46 25 89
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Power Modules for Industrial & 12/24/36/48V Transportation

PKE-A (40W)

1”x 2” Package

Key Features:

» Fully encapsulated package

» Ultra wide 8:1 input range

» Meets [IEC/EN/UL62368-1 (previously 60950-1)
» Isolation up to 2250 V

» MTBF up to 4 Mhrs

Picture: PKE-A

. Vin Range Vout Nominal Efficiency Dimensions:
Series name (Voc) (Voc) (%) 50.8 x 25.4 x 11.9 mm
PKES410API 9-75 e 9.1 30 87 (2L D A T,
PKE8411API 9-75 5 8 40 88
PKESA13API 9-75 12 3.3 40 91
PKE8415API 9-75 15 2.7 40 89

1/16 Brick

Key Features:

e

AN

e

» Ultra-wide 4:1 input range fleX
» Meets IEC/EN/UL62368-1 (previously 60950-1) 'ONU"TLLB}?Q
» Isolation voltage up to 2250 V
» MTBF figures up to 8 Mhrs

Picture: PKU-S

Series name Vin(‘I;:cr;ge Vout (c::;inal I(‘X')' P?‘\;vv)er Efﬁ?i/f)"cy ?én;exn;?:s] 04 mm
PKU3510SPI 9-36 3.3 15 50 %0 (k2 n sy
PKU3511SPI 9-36 5 10 50 %0

PKU35135PI 9-36 12 4.2 50 88

PKU35155P! 9-36 15 3.3 50 88

PKU35167SPI 9-36 24 2.1 50 91

PKU5510SP! 18-75 3.3 15 50 %0

PKU5511SPI 18-75 5 10 50 %0

PKU5513SP! 18-75 12 42 50 %0

PKU5515SPI 18-75 15 33 50 %0

PKU551675P! 18-75 24 2.1 50 91
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PKU-E (50W) 1/16 Brick
Through hole and SMD

Key Features:

» Open frame designs

» Ultra-wide 4:1 input range

» Meets [IEC/EN/UL62368-1 (previously 60950-1)
» 2250V isolation

» MTBF figures up to 4.9 Mhrs Picture: PKU-E

Series name V‘“(s: o v°"'(c:$ el E“m(il’/‘:)n = ggg;r;(sgié X 9.4 mm
(1.3 x0.9 x0.37 in)
PKUS510E 18-75 3.3 15 50 92
PKUS511E 18-75 5 10 50 92
PKU5513E 18-75 12 4.2 50 91.7

PKB-D (240W)
1/8 Brick Through hole and SMD package

Key Features:

» Open frame designs, baseplate option
» Ultra-wide 2:1 input range

» Meets IEC/EN/UL62368-1 (previously 60950-1)
» 2250V isolation T
» MTBF figures up to 10 Mhrs

Dimensions:
58.4 x 22.7 X 9.6 mm

Vin Range  Vout Nominal lout Power Efficiency

Series name (Voc) (Voc) (A) W) (%)

(2.3 x 0.9 x 0.38 in)

PKB2213D 18-36 12 20 240 95

Flex Power Modules 11



Power Modules for 72/96/110V Railway

In the transportation sector DC/DC converters for railway have special
characteristics and must withstand greater disruptive forces, are subject
to greater demands for operational safety, durability and thermal shock.

PKE-A (30W)

1”x 2” Package

Key Features:

» Fully encapsulated package

» Ultra-wide 43-160V input range for 72/96/110V applications

» Meets IEC/EN/UL62368-1 (previously 60950-1) and EN50155

» Isolation voltage up to 2250 V

» MTBF figures up to 5 Mhrs Picture: PKE-A

Vin Range = Vot Nominal lout Power Efficiency Dimensions:

Series name o
(Voc) (Voc) *) W) %) 50.8 x 25.4 x 11.4 mm

(2.0 x 1.0 x 0.45 in)

PKE7311API

PKE7313API 43-160 12
PKE7315API 43-160 15
PKE7316ZAPI 43-160 24
PKE7316JAPI 43-160 48

PKM-A (100-150W)
1/4 Brick Package

Key Features:

Picture: PKM-A Picture: PKM-A w/o heatsink

» Fully encapsulated package

» Ultra-wide 60-160V input range for 110V applications

» Meets IEC/EN/UL62368-1 (previously 60950-1) and EN50155
» Isolation voltage up to 4000 V

» MTBF figures up to 4 Mhrs
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Vin Range  Vout Nominal lout Power Efficiency Dimensions:
Vi Vi A W °/° '
(Voo) (Vee) *) W) %) 57.9 x 36.8 x 12.7 mm

Series name

(2.28 x 1.45 x 0.5 in)

PKM7111API 60-160 5 20 100 86
PKM7T113API 60-160 12 8.3 100 86
PKM7115API 60-160 15 6.7 100 86
PKM7116ZAPI 60-160 24 4.2 100 89
PKM7116JAPI 60-160 48 2.1 100 90
PKM7116HAPI 60-160 54 1.85 100 90
PKM7213API 60-160 12 12.5 150 86
PKM7215API 60-160 15 10 150 88
PKM721ZAPI 60-160 24 6.3 150 89
PKM7216JAPI 60-160 48 3.13 150 90
PKM7216HAPI 60-160 54 278 180 90
PKM7216HAPI 60-160 54 278 150 90

PKJ (200-300W)
1/2 Brick Package

oUTPUT__, 2A

C 48V="
Y, D MAX;
200W
Pl 1 'eA
K 72164 82

.66-
INPUT:6!

Key Features:

» Fully encapsulated package

» Ultra-wide 60-160V input range for 110V applications

» Meets IEC/EN/UL62368-1 (previously 60950-1) and EN50155
» 4000 V Isolation

» MTBF figures up to 5 Mhrs

. Vin Range  Vout Nominal I Power Efficienc i i .
e gz vz g gy g [ o,
PKJ7213PI 60-160 12 16.8 200 89 (Gl
PKJ7217KP! 60-160 13.8 14.5 200 89
PKJ7215PI 60-160 15 14.5 200 89
PKJ72162P! 60-160 24 8.4 200 91
PKJ7216JP! 60-160 48 4.2 200 91
PKJ7216HPI 60-160 54 3.7 200 91
PKJ7313PI 60-160 12 25 300 89
PKJ7317KPI 60-160 13.8 217 300 89
PKJ7315P] 60-160 15 20 300 89
PKJ7316ZPI 60-160 24 12.5 300 90
PKJ7316JP! 60-160 48 6.3 300 90
PKJ7316HPI 60-160 54 5.6 300 91
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Power Modules for 72/96/110V Railway

PKM-W (50-100W)
1/4 Brick Package

Key Features:

» Fully encapsulated package

» Ultra-wide 12/14-160V input range for universal railway applications
» Meets IEC/EN/UL62368-1 (previously 60950-1) and EN50155

» 4000V Isolation

» MTBF figures up to 5.8 Mhrs

Series name Vin( 3:0';99 Voui(:“’g:)“"“' I(OAU; Efﬁ‘(’;‘:;cy Dimensions:
57.9 x 36.8 x 12.7 mm

PKM7511WPIP 12-160 5 10 50 87 (2.28 x 1.45x0.5in)
PKM7513WPIP 12-160 12 417 50 90

PKM7517KWPIP 12-160 13.8 3.62 50 90

PKM7515WPIP 12-160 15 3.33 50 90

PKM7516ZWPIP 12-160 24 2.08 50 90

PKM7516JWPIP 12-160 48 1.04 50 89
PKM7516HWPIP 12-160 54 093 50 89

PKM7111WPIP 14-160 5 20 100 89

PKM7113WPIP 14-160 12 8.34 100 87

PKM7117KWPIP 14-160 13.8 7.24 100 90

PKM7115WPIP 14-160 15 6.66 100 90

PKM7116ZWPIP 14-160 24 416 100 90

PKM7116JWPIP 14-160 48 2.08 100 89
PKM7116HWPIP 14-160 54 1.86 100 89

14 Flex Power Modules



Point of Load (Pol)

Flex Power Modules has also a wide range of Point of Load (Pol) products. Here
is a selection of our PoL products, applicable for the Industrial, Tranportation
and ICT market. The BMR-families below incorporate a digital interface for easy
monitoring, configuration and control.

Picture: PMU Picture: BMR 461 Picture: PMR 462 Picture: BMR 463 Picture: BMR 464

Picture: BMR 465 Picture: BMR 466 Picture: BMR 467 Picture: BMR 469

Series name Vout (V) lout (A) Package
PMU8218 4.5-17 0.6-5 4 LGA
PMU8318 4.5-17 0.6-5 6 LGA
PMU8418 4.5-17 0.6-5 8 LGA

BMR461 4.5-14 0.6-5.0 6/12/18 LGA (BGA)
BMR462 4.5-14 0.6-5.0 12 TH/SMD/SIP
BMR463 4.5-14 0.6-3.3 20/25 TH/SMD/SIP
BMR464 4.5-14 0.6-3.3 40/80 TH/SMD/SIP
BMR466 4.5-14 0.6-1.8 60 LGA (BGA)
BMR465 7.5-14 0.6-1.8 90 TH/SMD/SIP
BMR467 7.5-14 0.6-1.8 120 TH/SMD/SIP
BMR469 7.5-14 0.6-5.0 2x40A/2x25A SMD

Flex Power Modules, a division of Flex (NASDAQ): FLEX), designs and manufactures scalable power supply solufions that improve the operational
efficiencies of advanced data center, IT information and communication networks. Flex Power Modules” products provide a complete on-board sysfem
solution for cloud, sforage and server applications and address customer challenges while delivering superior quality, cost and performance scale

Copyright 2019, Flex. All rights reserved. No part of this document may be reproduced in any form without prior written permission of Flex. All material and
information contained in this document is for general information. Flex is not legally liable for any mistake sin this document,
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For more information, please visit www.flex.com/powermodules
or mail us to pm.info@flex.com.

Flex Power Modules
Box 86, SE-164 94
Kista, Sweden
pm.info@flex.com



