Rata | Ps UPB Models

M P Soluti N, High Efficiency, Smaller Package
urata Fower Solutions . 25-40 Watt DC/DC Converters

OBSOLETE PRODLI

Contact Factory for Replacement

Features DATELs new UPB Model, 25-90 Wall, single-output DC/DC power converters
bring you efficiant "on-board” power processing in a cost-efiective smaller package

v, APPOECHINY outpul okt with a standard pinout. The 2* x 3" UPB "foolprint” conforms with the industry-

® Slandard pinoutl Smaller sizel standard pinout and pin geometries of most 3" x 3" devices (a 33% space savings)

m New 2" x 3" package fits 3" x 3" footprinl  while delivering as much as 60% more power (40W vs. 25W).

® 5V, 12V or 15V outpuls Applicable to a wide range of telecom, computer and other OEM applications,

& Four ingiutvollage ranges: UPBE Mode| DC/DC's operate from four input voltage ranges (10-36V for "012

models, 18-36V for "D24" models, 18-T2V for "Q48" models, and 36-72V for "D48"
models). Available output voltages are 5, 12 and 15 Volis.

For improved reliability and affordability, DATEL exploits contemparary, high-
spead, automatic-assembly lechnigues to construct the UPB's traditional, field-
proven, SMT-on-pch designs. Devices employ corrosion-resistant steel cases with
heavy zinc lop plates (traditionally referred to as baseplates). Heat generating
transformer cores and power semiconduclors are mounted directly to the
baseplates, which also have threaded inserts for optional add-on heal sinks or pcbh
mounting. Temperature derating information is provided for operation with and
without heat sinks and forced air flow.

All devices fealure input pi filters, input undervallage and overvallage shutdown,
oulput overvoltage protection, output current limiting, and thermal shutdown. All
UPBE models are UL1850, CSA 22.2 No. 850, and IECS50 approved. Most have
been EMI/EMC characterized. Conlact DATEL for the lalest available information.

10-36V, 18-36V
18-T2V, 36-T2V

High efficiencies (to 85%)

Fully isolated, T50Vdc guaranteed
Input under and overvoltage lockout
Thermal shutdown

Vour trim and onloff control

UL1950, CSA 22.2 No. 950, [EC350
Modifications and customs for DEM's

COMPLIANT
2002/95/EC

For full details go to
www.murata-ps.com/rohs

Figure 1. Simplified Schematic
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Murata Power Solutions

Performance Specifications and Ordering Guide ¥

UPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

T e R [ SR

Vor | lax | RNiVppl@ | Reguistion Max) | vieom. | Range | W T o
Model (Volts} | (Amps) | Tvp. Max. Line | Load® | (Volis] | (Volts] | [mA) Min. Typ. | Pinout)
UPB-5i5-012 5 5 75 100 H0.5% £1% K 10-36 S0M36d T Ta% Cio, P14
UPB-5f6-048 5 1] 5 100 +0.5% 1% 48 1872 25799 T3% B 10, P4
UPB-57-024 -7 T 15 100 5% #H% o 18.36 25M 798 B2% B3% Cio, P4
UPB-5E-D4a 5 a 5 100 1 5% 1% 4B 3672 Z5M026 E2% 85% Ci0, P14
UPB-122.1-012 12 21 a0 120 +0 5% 1% 4 10-38 01328 Bt e 10, P14
UPB-1212.5-048 12 25 90 120 #0 5% 1% <8 18-12 3NTE B3% B 0, P4
UPB-12/3-024 12 3 a0 120 #15% 1% o 18-36 25MBIS B3% B4 €10, P
UPB-1213.3-D48 12 a3 1] 120 30.5% 1% a8 xB-72 F5M004 B3% BS% C10, P4
UPE-15M,7-012 15 1.7 100 180 #.5% % 24 10-36 E0M32S B1% B3% C10, P4
UPB-1572-048 15 2 100 150 +0,5% +1% 48 1872 JTE1 E3% % Ci0, P
UPB-1572.5-024 15 25 100 150 +0.5% 1% 4 18-36 2318 Bi% B5% cio, P
UPB-1571.65-D48 15 2865 100 150 +0.5% % 48 &2 251008 B3% B5% cin, P14

5 Trpical sl Ta= +25"C undor nominal ise voage and bal-load conditions wsless otharwise noind
@ Ripplafticise {RiN) measuned over o 208 Hz bandwidih,

@ 0% 100% load.

& Mominal Eng vollage, no-eadful-load condilions.

PARTRUNBER:STRAUCTUREINS

-;m

Oulput Configuration: Input Voltage Range:
U = Upipolar Q12 = 10-38 Violls (24 nominai)
D24 = 18-35 Vilbs {24V neminal)
Pawer Pachage with Q4B = 18-72 Violls (46 nominal)
Metal Baseplate D48 = 36-72 Volks [48V nominal)
Nominal Oulput Voltage: Maximam Outpul Current
5§, 12 or 15Volts in Amps

.

dUTPUTIP O WERICONSIDERATIONS!

UPB DC/DC Converlers are classified, by oulpul power, info 25, 30, 35 and
40 Walt devices. For any given device, the maximum available outpul power
i5 the product of the nominal cutpul vollage and the maximum output current
indicaled wilhin the part number. A UPB-5/6-048, for example, can source 6
Amps from ils 5Y oulpul (over its entire 18-72V inpul rangs) defivering an
oulpul power of 30 Watls, A UPB-5/8-048 can deliver 40 Walls.

Model Maximum Oulput Power
nr 25 Walls
‘048" 30 Walis
o4 35 Walls
"Dy 40 Walts

VO Connectlons

Optlonal Heat Sink {Parl Number HS-23)

oo 0L Gl

e
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Murata Power Solutions

Performance/Functional Specifications
Typical i Ta w #25° C undir neminal ing volsge and fll-load ceediticns, unless noled. @

Input Voltage Range:
01T Modets 10-36 Vilts {24V nominal)
024" Models 18-38 Vialls {24V nominal)
O4E" Modeds 1872 Volls {45V nominal)
D4E" Modals 3672 Volls {48V nominal)
Underveltage Lockout:
012" Models 9 Valls
024" Modals 17 Volts
“O4E" Models 17 Voits
"D4E" Maodels 34 Voiss
Input Current See Ordenng Guide
Input Filter Type @ Fi
Overvoltage Shubtdown:
"D24” and "01Z" Modals 40 Volts
*DAE" and "048° Modals B0 Violts
Reverse-Polarity Pratoction ‘et {Inslantaneous, BA maximum)

OniDff Cantral (Pin 5) @ TTL high {or open) = on, kow=olf

Veur Accuracy (50% load) £1%, maximum

Temporature Coafficlant +D.M% par'C

RipplefMolse (20MHz BW) @ Size Ovdering Guide

Line/Load Regulation Ses Orderng Guide

Efficiency See Ordering Guide

Isclation Veltage TS0V, marimum

Isolatlon Capacitance ToopF

Current Limiting Conlinuous, aulo-recovery

Overvoltage Protection Zenesfiransoeh damp, magnelic feedback

Dynamlc Characieristics

Transient Respanse (30% load slep)  200psec max. 1o £1.5% of final value
Swilching Frequoncy 165kHz [£10%)

Environmentzl

Operaling Temperature {ambisnl):
Wilhout Deraling =25 o +50°C (model depandent)
With Deraling fa #100°C {Sae Dersling Curves)
Maximam Baseplale Temnparature +00°C

Starage Temperature 40 to +105'C

UPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Absolute Maximum Ratings

Inpul Voltage:
“012024" Models 44 \olts
"Q4BID4E Models BA volts
Input Reverse-Polasity Prolection Current must be <BA, Brisl
duration enly, Fusing recommandsd
Output Overvoltage Protection
5V Quiputs B8 Volls
12V Quiputy 15 Volis
15V Quiguls 18 Volts
Output Current Curvenl imied. Max, curent and
shorl-cirouil duration are madal
depender
Storage Temperatung =40 1 #105°C
Lead Temperature (soldering, 10 sec)  +300°C
Thess are stress rafings. Exposute of davices o any of these conditons may adversely
aliect fong-term rakabidily, Proper cperation under conditons other i those Ested in the
ParicrmanceiFunctional Specificalicns Tabla s nel implied.

Dimensions 2" 0 3" 10507 [50.8 x 76.2 x 12.7mm)
Shiclding B-zided

Case Connecllon Fin4

Case Material Tin-plaied sloed

Baseplato Matorial Zin with black enamel fnsh

Pin Material Brass, salder coated

Welght 4 ounces (113 grams)

D Thesa convestars iaquire.a minknum 10% eutpul loading b maiekain specied rgulaticn.
Dperabion under no-load condiions will nol damage these devices; howevar thay may not
maet af [sbed specifications.

2 Applicaten-speciic intamal inputioutoa [Baring can recormmmandad or parhaps added
Inlemally uge request Conlael DATEL Applcations Enginsering b dolals.

@ Applying a valtage ko e Conlrel pin whin nio inpul power is applied §o iha comwerier can
cause parmuasen] damage lo the comverlar, If desined, Iha D0 kunclion can be mplaced
with 3 Syac funcfion. See page § ol tis data shoel for mvoen detals.

D OATEL
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TECHNIGR N o T ES NN

Floating Outputs

Sinca thesa are isolaled DCIOC converters, their outpuls are "oating.”
Users may ground either the Common (pin B) for nommal usage or thae
positive side (+Outpul, pin 9) to affectively reverse the oulpul polarity.

Filtaring and Noise Reduction

All UPB 25-40 Walt DC/DC Converters achieve their rated ripple and noiss
specifications withoul the use of external inpul/oulput capacilors. In crlical
applicaticns, inputioulpul ripple and nolse may ba further reduced by
installing electrolytic capacilors across the input terminals and/or low-ESR
lantalum or electrolylic capacilors across the outpul lerminals, The caps
shotdd be located as close io tha power converters as possible. Typical
values are lisled in the lables below. In many applicalions, using values
grealer fhan thosa listed will yield better resulls.

To Reduce Inpul Ripple
012, 024" Modals 4TyF, 50V
"04B, 46" Models  10pF 100V
To Reduce Qutpul Ripple
5V Outputs 4TQF, 10V, Low ESR
12115V Qutpuls 22pF, 20V, Low ESR

In erilical, space-sensitive applications, DATEL may be able to tailor the
internal inpulfoutput Rlering of these devices 1o meet your specific require-
mants, Conlact our Applications Enginegring Group lor addilional datails.

Input Fusing

Certain applications andlor safely agencies may require Ihe installabion of
fuses at tha inpuls of power conversion components. For DATEL UPB
DCIOC Converlers, you should use show-blow type fuses wilh values no
greater than the fallowing:

Vw Range Fusa Valua
ar 44
"D 44
"Q48" 3k
"Daa” 24

Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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Murata Power Solutions

UPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Temperature Derating and Electrical Performance Curves

Q12 Models (25 Walis)
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Murata Power Solutions UPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Temperature Derating and Electrical Performance Curves

D24 Models [35Walls) D46 Models (40 Waits)
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Murata Power Solutions

OniOff Control (Standard)

The OO Coniral pin (pin 5) may be used for remate an'of operation. As
shown in Figure 6, tha conlrol pin has an internal 10k pullup resistor o
approximately 10V The converlar is designed so thal it is enabled when the
canirol pin ks left open (normal mode) and disabled whan the control pin is
pulled low (Io less than +0.8V refalive to ~Inpul, pin 2).

Dynamic contro! of the onfoff function ks best accomplished with a mechani-
cal relay or an open-colleclodopen-drain drive circuil (opbically isalated il
appropriate). The drive circuil should obvicusly be able 1o sink approsimately
1mA when activaled and withstand more Lhan 10 Violis when deacthated,

Appiying an external vollage to pin § when no inpul power Is applied to the
converier can cause permanent damage fo tha converter, The onfolf control
function, however, is designed such thal the converter can ba disabled [pin 5
pulled low) while inpul power is ramping up and then “released” once the
input has stabilized. Under these circumstances, 4 lakes approximately 30ms
for tha ouiput of the fully loaded DCIDC 1o ramp up and seftis to within £1%
of its final vakse after Ihe converler has been lumed on,

Synchronization (Oplional)

In crilical applications employing mulliple swilching DC/DC comvariers, it may
be desirable Io intenbonally synchronize Ihe swilching of selecied comverlars
{s0 the syslem noise can be reduced with nolch filering) or lo purposaly
desynchranize the cormanars (1o lessen the currant-camying requiremants on
intermeciate dc buses). UPB DC/DC Comverlers have bean dasigned sa that
the On'OIf Conlrol function en pin 5 can be replaced wilth a Sync function, This
change has lo be implemantad by DATEL during the product assambly
process. Contacd our Applications Engineering Group lor addiional detlails,

To synchronize (e switching of mulliple UPB converlers configured with the
Sync funclion, an extamal cleck can be applied to pin 5 of each comverter.
The clock should be a TTL square wave referanced 1o Inpul {logic high =
+2 1o +5 Violls, 250uA max.; logic low = 0 1o +0.8 Volls, TOpA max.) wilha
maximum Tpsec “high® duration. The frequency of (he synchronizing clock
shoutd be higher than that of any individual converler, Therefore, il should be
165kHz +5kHz.

Output Trimming

Vour may be trimened 25% via a single irimpot or led resistor. The trimpat
should ba conneclad batween +Oulpul (pin 9) and Common (pin 8) wilh its
wiper connecled o pin 10 (Trm). A timpad can alse be vsed bo delermine the
value of a single fixed resistor which can be connecled betwaen pin 10 {Trim)
and pin 9 (+Output) fo Irim “down” the output vollages, or between pins 10
(Trim) and 6 (~Output) Io trim “up” the culput voltages. Fixed resistors should
be metal-film types wilh absohsie TCR's kess than 100ppmi™C Lo ensure
stabity.

D OATEL Wwww.murata-ps.com

UPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

a 1
o———— 1 HNPUT

OWOFF
== CONTROL
2

=INPUT

Figura &, Driving the On/OR Gontral Pin

Case Connection

Undike maost other DC/DC converters, UPB DC/DC's do not have (helr medal
casa connecled Lo one of their inpul pins. The “uncommitied” casa is
connicled 1o pin 4 which, depending on your syslem configuration, should be
connected Io either +inpul (pin 3), <Input (pin 2), Comman (pin B}, o earth
ground.

Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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Murata Power Solutions

cUsToN CAPABLITIES EUEET

DATELs world-class design, development and manufacluring leam stands
ready to work wilh you to deliver the exact power converler you need for yaur
demantding, large volume, OEM applications. More importanlly . .. we'l do #t
on fima and within budgel!

Our experiznced applications and design staffs; quick-turn prototype
capabifity; highly aulomatad, SMT assembly faciilies; and in-line SPC
quality-control lechniques combine lo give us the unique ability to design and
defiver any quanlity of power comveriers lo the highest slandards of quality
and refiability.

We have compiled a large library of DC/DC designs that ara cumently used in
a variety of lelecom, medical, computer, railway, aerospace and indusirial
applications. We may already have the converier you need,

Conlact us. Our goal ks to provide you the highest-quality, mos! cost-effective
power converlers availabla,

D OATEL

Www.murata-ps.com

EMI RADIATEDIEMISSIONSINN

UPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

e

If you're designing wilh EMC in mind, please nole that all of DATELs UPA
25-40 Wall DC/DC Converlers hava been characlerized for radialed and
conducted emissions in our new EMVEMC laboralony. Testing is conductad in
an EMCO 5305 GTEM tes! cell ulfizing EMCO aulomated EMC les! software.
Radialed emissions are tesled to the limils of FCC Part 15, Class B and
CISPR 22 (EN 55022), Class B, Correlalion to olher specifications can be
supplied upon requesi. Radialed emissions plols to FCC and CISPR 22 for
model UPB-5/8-D48 appear below, Published EMC test reports are available
lor each model number. Contact DATEL's Applications Engineering
Depariment for more delails,

Raufialed Emissions [dBgViNg

Padiated Trmissions [dBVIM)

UPB-5/8-D48 Radiated Emissions
FCC Part 15 Class B, 3 Motors
Converter Qulput = +5Vde @ +6.45 Amps

B X 8§ E B 2 8
-

=10

]
Frequency (M)
UPB-5/8-D48 Radiated Emissions

EN 55022 Class B, 10 Meters
Converter Output = +5Vdc @ +6.45 Amps

En S5007 Chaga [ Lirst

8 ¥ 8 8 B8 2 B2

a
|
<

Ll
ot
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Murata Power Solutions

Quality and Reliability

The UPB Models are the latest DC/DC Converters to emerge from DATEL's
new, company-wide approach lo designing and manufacturing the mosl
refiable power converlers available, The fve-pronged program draws our
Quakity Assurance funclion into all aspecis of new-product design, devalop-
ment, characierizalion, qualification and manulaciuring.

Design for Reliability

Design for Refiability is woven throughout our multi-phased, new-product-
development process. Design-for-reliability praclices ara fully documenled
and begin early in the new-product development cycle with the following
goals:

1. Towork from an approved componentsivendors st ensuring the use of
reliable components and the rigorous qualificalion of new components.

2. To design with saely margins by adhering to a strict set of derating
guidelines and parforming theoretical worsl-case analyses.

3. To locate potential desion weaknesses early in the product-devalopment
cycle by using extensive HALT (Highly Acceleraled Life Testing).

4. To prove thal early design improvements are effeclive by employing a
thorough FRACA (Fallure Reporting Analysis and Corrective Action) system.

HALT Testing

The goal of the acceleraled-stress tlechniques used by DATEL is 1o force
device malurily, in a short pericd of time, by exposing devices |0 excessive
lavals of “every stimulus of polential value.” We use HALT {Highly Acceler-
aled Life Testing) repeatedly during the design and early manufaciuring
phases to delect polential elzclrical and mechanical design weaknesses
that coutd result in possible future field failures.

During HALT, prototype and pre-production DC/DC converters are subjected
lo progressively higher siress levels induced by thermal cycling, rate of
lemperalure change, vibration, power cycling, product-specific stresses (such
a&s dc woltzge variation) and combined environments. The siresses are nol
meant 1o simulate field environments but to expose any weaknesses in a
product’s eleciro/mechanical design andfor assembly processes. The goal of
HALT is to make products fall so (hat device weaknesses can be analyzed
and sirengthened as appropriate. Applied stresses are conlinually stepped
up until products eventually fil. ARler corrective achions andior design

Typical HALT Prafile
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changes, siresses are slepped up again and the cycle is repeated until he
Sundamental Emil of the technology” is determined.

DATEL has invested in a Quaimark OVS-1 HALT tesler capable of applying
voltage and lemperature extrames as well as B-axis, inear and rotalional,
random vibration. A typical HALT profila (shown above) consists of thermal
cycling (-55 to +125°C, 30°C/minuta) and simullaneous, gradually
increasing, random longitudinal and rolational vibralion up lo 20G"s with load
cycling and applied-vollage exiremes added as desired. Many devices in
DATELs new A-Series could nol be made lo fail prior lo reaching eilher the
limits of the HALT chamber or some previously known physical limit of the
device, We also use the HALT chamber and its ability to rapidly cool devices
1o verify their “cold-starl” capabililies.

Qualification

FFor each new product, electrical perfarmancs is verified via a comprehensive
characterization process and long-lerm refiability is confirmed via a rigorous
qualification procedure, The qual procedure includes such strenuous lests
as thermal shock and 500 hour lite. Qual testing is summarized balow.

Qualification Testing
Qualification Test Mothod/Comments
HALT DATEL in-house procedure
High Temperabwe Sloraga Max. rated lamp., 1,000 hows
Tharmal Shock 10 cycles, <55 o +125°C
Temparature/Humidity +85°C, B5% humidity, 48 hours
Lead Inlegrity DWIEL in-house procedure
Life Test +70°C, 500 hours”
Marking Pemmanancy DATEL in-house procedurs
End Poini Electrical Tests Per product spacification
* Interom elecvical st a1 200 hoers.

In-Line Process Controls and Screening

A combination of statistical sampling and 100% inspection techniques kesps
our assembly line under constani contral. Paramelers such as solder-paste
Ihickness, component placement, cleanliness, ete, ara stalistically sampled,
charied and fine luned as necessary. Visual inspections are perormed by
Irained operalors after pick-and-place, soldering and cleaning operalions.
Unils are 100% electrically tested prior to polting. All devices are lempera-
ture cycled, bumed-in, hi-pol tested and final-electrical lesled prior to external
visual examination, packing and shipping.

Rapid Response to Problems

DATEL employs an outstanding comeclive-action syslem lo immediately
addrass any delecled shorlcomings in either products or procasses,
Whenever our assembly, quality or engineering personnel spol a producl!
process problem, or if a preduct is relurned with a polential defect, we
immediztely perform a detailed fallure analysis and, if necessary, underlake
comeclive actions. Over time, this syslem has helped refine our assembly
operalion lo yield one of the lowest product defect rates in the indusiry.

Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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