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FEATURES )

UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

Featuringafull 15Watt or greater outputin onesquareinch of board area, the UEI
seriesisolatedDC/DCconverterfamilyoffersefficientregulated DCpowerforprinted

circuit board mounting.

PRODUCT OVERVIEW

B Small footprint DC/DC converter, ideal for
high current applications

® |ndustry standard 0.96" x 1.1" X 0.33" open
frame package and pinout

B Widerangeinputvoltages9-36and18-75 Vdc

B Assembly and attachment for RoHS standards
B |solation up to 2250 VDC (basic)

B Up to 15Watts or greater total output power
with overtemperature shutdown

B Highefficiencysynchronousrectifierforward
topology

B Stable operation with no required external
components

B Usable -40to 85°C temperature range (with
derating)

B Certified to UL 60950-1, CAN/CSA-C22.2 No.
60950-1, IEC60950-1, EN60950-1 safety ap-
provals, 2nd edition

B Extensiveself-protectionshutdownfeatures

Wide range 4:1 inputs on the 0.96" x 1.1"x 0.33"
converterareeither9to36VoltsDC(Q12models)
or18to75VoltsDC(Q48models),idealforbattery-
poweredandtelecomequipment.Theindustry-
standardpinoutfitslarger1"x2"converters.Fixed
outputvoltagesfrom3.3VDCto 15VDCareregu-
latedtowithin+0.2%orlessandmaybetrimmed
within £10% of nominal output. Applications
includesmallinstruments,area-limitedmicrocon-
trollers,computer-basedsystems,datacommuni-
cationsequipment,remotesensorsystems,vehicle
and portable electronics.

The UEI 15W seriesincludesfullmagneticand
opticalisolationupto2250VoltsDC(basicinsula-
tion).Forconnectiontodigitalsystems,theoutputs
offerfastsettlingto currentsteploadsandtoler-
ance of higher capacitive loads. Excellent ripple

andnoisespecificationsassurecompatibility to
circuitsusingCPU’s,ASIC’s, programmablelogic
and FPGA's. For systems requiring controlled
startup/shutdown,anexternalswitch, transis-
torordigitallogicmaybeusedtoactivatethe
remote On/Off control.

Awealthofself-protectionfeaturesavoidboth
converter and external circuit problems. These
includeinputundervoltagelockoutandovertem-
peratureshutdown.Theoutputscurrentlimitusing
the"hiccup”autorestarttechniqueandtheoutputs
may be short-circuited indefinitely. Additional
featuresincludeoutputovervoltageandreverse
conduction elimination.

Thehighefficiencyoffersminimalheatbuildup
and “no fan” operation.
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Figure1.Simplifiedblockdiagram—3.3Vand5Vourmodelsonly. Typicaltopologyisshown.

For full details go to
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Murata Power Solutions UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

PERFORMANCE SPECIFICATIONS SUMMARY AND ORDERING GUIDE ©
Output

Input Open Frame

R/N (mVp-p) @| Regulation (Max.) In= | In= Efficiency Package - C75
Vin no | full
Vour | lour |Power Nom. (Range| load | load Case
Root Models ®| (V) |(A)® | (W) | Typ. | Max. Line Load ) (V) | (mA) [ (A) | Min. Typ. (mm) Pinout

LCEEIHCR ) UEI15-033-Q12| 3.3 | 45 |14.85| 60 90 +0.05% | +£0.1% 24 | 9-36 | 43 0.71 | 86.5% 89%
GrErb ) UEI15-033-048| 3.3 5 16.5 60 90 +0.2% | +0.2% 48 [18-75| 24 04 |855% 88%

R UEI15-050-Q12| 5 3 15 70 125 | £0.05% [+0.075%| 24 | 9-36 | 41 0.72 | 86.3% 87.3%
G hne) UEI15-050-048| 5 3 15 60 95 +0.05% | £0.06% | 48 |18-75| 28 0.36 | 84.3% 86.0%

27.9%x24.4x8.4 | P85
G e) UEI15-120-012| 12 | 1.3 | 156 | 110 | 150 | +£0.05% | £0.05% | 24 | 9-36 | 15 | 0.77 |82.3% 84.5%

GrLrD ) UEI15-120-048) 12 | 1.3 | 156 85 120 |+0.075%| +0.05% | 48 |18-75| 15 | 0.38 | 83.3% 85%
GrE e UEI15-150-Q12| 15 | 1.1 | 165 | 130 | 175 | £0.05% | £0.05% | 24 | 9-36 | 18 | 0.81 |83.5% 85%
G ) UEI15-150-048| 15 | 1.1 | 16.5 80 120 | £0.05% | £0.05% | 48 |[18-75| 14 04 |83.3% 85.3%

@ Pleaserefertothe partnumberstructureforadditional optionsandcomplete ~ ® Minimum output load for all models is 10% of maximum current.

ordering part numbers. @ RoHS-6 compliance does not claim EU RoHS exemption 7b (lead in solder).
@ Allspecificationsaretypicalatnominallinevoltageandfullload,+25deg.C.unless

otherwise noted. See detailed specifications.

*NOTE: Refer to the next page for list of models that are TO BE DISCONTINUED
B -m E m B &ROHS-G Hazardous

Unipolar Wide Input Substance Compliance (note 4)
15-Watt Series Pin Length Option
. Blank = Std. pin length 0.25” (6.3mm)
Nominal Output Voltage Conformal Coating Option L1=0.110"(2.79mm) ®
In Tenths of a Voit Blank = No coating, standard L2 = 0.145" (3.68mm) @
H = Coating added, optional
(Built to order; contact Murata Power Solutions for MOQ and lead times.
Not available on SMT models.)
Ingut Voltage Range Surface Mount Option
12=9-36V — . .
Q48 = 18.75V Blank=Standardthrough-holepinmountversion

M = SMT version (MSL rating 2) @

On/0ff Control Logic:
P = Positive
N = Negative

@ Special quantity order is required; samples available with standard pin length only.
@ SMT (M) versions not available in sample quantities.
® Some model number combinations may not be available. See website or contact your local Murata sales representative.

SPECIAL CUSTOMER CONFIGURATION PART NUMBERS:

1) UEI-31204-C (Restricted AVL and surface mount package)
2) UEI15-050-Q12PH-31331 (5Vout @ 15W, Positive Logic, Conformal Coating, Hi-pot Tested to 2,000Vrms)
Conformal Coating, Hi-pot Tested to 2,000Vrms)

www.murata-ps.com/support
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Murata Power Solutions

*NOTE: the following models are TO BE DISCONTINUED:

UEI15-033-Q12N-C
UEI15-033-Q12NM-C
UEI15-033-Q12PL1-C
UEI15-033-Q12PM-C
UEI15-033-Q48NL1-C
UEI15-033-Q48NL2-C
UEI15-033-Q48NM-C
UEI15-033-Q48P-C
UEI15-033-Q48PM-C

UEI15-050-Q12NM-C
UEI15-050-Q12PL1-C
UEI15-050-Q12PM-C
UEI15-050-Q48NM-C
UEI15-050-Q48PM-C

www.murata-ps.com/support

UEI15-120-Q12NM-C
UEI15-120-Q12PM-C
UEI15-120-Q48NM-C
UEI15-120-Q48PL2-C
UEI15-120-Q48PM-C

UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

UEI15-150-Q12N-C
UEI15-150-Q12NM-C
UEI15-150-Q12PH-C
UEI15-150-Q12PM-C
UEIT5-150-Q48NM-C
UEI15-150-Q48P-C
UEI15-150-Q48PM-C
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Murata Power Solutions

FUNCTIONAL SPECIFICATIONS

UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

INPUT CHARACTERISTICS

Under- | Reflected Recom-
Start-up | voltage (back) Inpurt Current mended Internal | Reverse Remote On/0ff (:ontrol- .
threshold| Shut- Ripple Inrush | Min. |Output Short Standby | Fast-blow Input | Polarity | On/Off | Positive Logic |Negative Logic
down | Current |Transient| Load Circuit |Low Line| Mode Fuse Filter | Protec- |Current| blank model | "N" model
Model Family v v mA pk-pk | A’sec mA mA A mA A Type tion mA suffix suffix
UEI5-033-Q12| 9.1® | 86 100 1.86 4
UEI15-033-048 16.7 15.6 65 1.03 2 C ~ |OFF=open pin
UEI5-050-Q12| 95® | 85 105 1.90 4 None. OFF=Gnd pin | - 10 t0 +
UEN5-050-048| 167 | 156 60 0.96 2 L | nstal Or=0.7t0+07VI g/ oy
30 0.05 50 1 external 1 max. ON=open ON=Gnd bin
UEI5-120-Q12| 9.5 84 110 2.04 4 fuse.See pin or +10 to p
UEI5-120-048| 167 | 156 56 102 15 ¢ |notets. +15Vmax, | Or-07to
UEI5-150-012| 95® | 84 130 213 4 +0.8V max.
UEI15-150-Q48 16.7 16.2 60 1.06 2
OUTPUT CHARACTERISTICS
1 [} ©
Vour £g| 38 |22E|E8| ¢
lour Accuracy | Adjustment | Temperature | Capacitive Loading Max. | Overvoltage protection | = ‘g S| & % =3 é = 2
Max. 50% Load Range Coefficient | Low ESR <0.020 Max, g Ex =2 IS £ D E
Model Family mA % of Vnom | % of Vnom | % of Vout /°C uF v = S2 |g S|« M
UEI15-033-Q12 45
UEI15-033-048 See 1,000 3.9
UEI15-050-Q12 Ordering 5.9
UEI15-050-048 Guide @ 470 5.9 Magnetic
+1 +10 +0.02 S deri id
UENM5-120-Q12 | (Minimum 1,000 141 feedback ee ordering guide
UEI15-120-Q48 load is 10% 15
UEI15-150-Q12 of Imax) 470 19.5
UEI15-150-048

20
ISOLATION CHARACTERISTICS DYNAMIC CHARACTERISTICS

. Dynamic Load .

S— Rlso_lat:on e - Response Peak Start-up Time e

nput to esistance solation solation (50-75-50% | Deviation | to Vour regulated | Remote On/Off o Vaur witching

Output Min. Min. Capacitance |  Safety load step) pSec |y (Max) mSec R G Frequency
Model Family Vdc MQ pF Rating Model Family | 4, 1% Vour @ 5 reg " KHz
UEI15-033-Q12 2000 10 1000 UEI15-033-Q12 150 +125 350
UEI15-033-048 2250 10 1500 UEI15-033-048 +35 350
UEI15-050-Q12 2000 10 1500 UEI15-050-Q12 100 +60 350
UEI15-050-048 2250 10 1000 Basic UEI15-050-048 +30 0 50 375
UEI15-120-Q12 2000 10 1000 insulation | | UEI15-120-Q12 150 +150 340
UEI15-120-048 2250 10 1000 UEI15-120-048 +200 350
UEI15-150-Q12 2000 10 1500 UEI15-150-Q12 100 +125 340
UEI15-150-048 2250 10 1000 UEI15-150-048 +175 380

MISCELLANEOUS CHARACTERISTICS

Current Limit Short Short Short Circuit Operating Temperature Range Storage Thermal
Inception 98% of Circuit Circuit Duration Pre- |Calculated See Temperature | protection/
Vout, after warmup |Protection| Current | (output shorted | biased MTBF Derating Range shutdown
Model Family A Method A to ground)® setup Hours ® Curves °c °c
UEI15-033-Q12 6.0 2x10°
UEI15-033-048 7.2 3.49x10°
UEI15-050-Q12 46 115
Current
UEI15-050-048 45 limiting 2x10°
. ! 0.3 Continuous | Monotonic -40 to +85°C -55to+125°C
UEI15-120-Q12 2.0 hiccup
torestart
UEI15-120-048 18 adforesta 4.1 x10° 135
UEI15-150-Q12 1.6 2.1x10° s
UEI15-150-048 1.7 2x10°

®Remove overload for recovery.

www.murata-ps.com/support
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ABSOLUTE MAXIMUM RATINGS

Volts Max. continuous 36 VDC
Q12 models
Input Volts, transient 100mS 50VDC
Voltage Volts Max. continuous 75VDC
Q48 models
Volts, transient 100mS 100VDC
On/Off control, Volts, Min. -0.3
referred to -ViN Volts, Max. 15

Input Reverse Polarity Protection See fuse section

Output Overvoltage, Volts Max. Vout nom. +20%

Output Current, sustained short circuit
Range, Min. °C -55
Max. °C +125

Current-limited, see specs

Storage Temperature

Absolute Maximum Ratings
Absolutemaximumsarestressratings.Exposureofdevicestogreaterthanany
oftheseconditionsmayadverselyaffectlong-termreliability.Properoperation
underconditionsotherthanthoselistedinthePerformance/FunctionalSpecifi-
cations is neither implied nor recommended.

SPECIFICATION NOTES

(1)Allmodelsaretestedandspecified withexternal capacitorslistedinthe
tablebelow.TheexternalcapacitorslistedbelowareONLYforestablishingtest
specifications.Theyarerequiredforourtestfixturesandequipment.Yourapplica-
tionmaynotneedthem.Theconverterisstablewithnoexternalcapacitorsbut
MurataPowerSolutionsstronglyrecommendsexternalcaps.Allcapsarelow-ESR
types.Wheretwoormorecapacitorsarelisted,theseareconnectedinparallel.All
caps should mount close to the DC/DC using short leads.

Allspecificationsaretypicalunlessnoted.GeneralconditionsforSpecifica-
tionsare+25deg.C,Vin=nominal,Vour=nominal fullload.Adequateairflowmust
be supplied for extended testing under power.

(2)InputRippleCurrentistestedand specified overa 5 Hzto 20 MHz band-
width.InputfilteringisCin=33pF, 100Vtantalum,Csus=220pF, 100V electro-
lytic, Leus=12 pH.

(3)NotethatMaximumPowerDeratingcurvesindicateanaveragecurrentat
nominalinputvoltage.Athighertemperaturesand/orlowerairflow,theDC/DC
converterwilltoleratebrieffullcurrentoutputsifthetotalRMScurrentovertime
doesnotexceedtheDeratingcurve. AllDeratingcurvesarepresentedatsealevel
altitude.Beawareofreducedpowerdissipationwithincreasingdensityaltitude.

INPUT/OUTPUT EXTERNAL TEST CAPACITORS

UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

(4)MeanTimeBeforeFailureis calculated using theTelcordia (Belcore) SR-
332Method1,Case3,groundfixedconditions, Tpcboard=+25deg.C,fullload,
natural air convection.

(5)The On/Off Controlisnormally controlled by aswitch.Butitmayalsobe
drivenwithexternallogicorbyapplyingappropriateexternalvoltageswhichare
referencedtolnputCommon.TheOn/OffControllnputshoulduseeitheranopen
collector or open drain transistor.

(6) Output current limiting begins when the output voltage degrades
approximately 2% from the selected setting.

(7)Theoutputsarenotintendedtosinkappreciablereversecurrent. Thismay
damage the outputs.

(8)Outputnoisemaybefurtherreducedbyaddinganexternalfilter.Seel/O Fil-
tering and Noise Reduction.

(9)Allmodelsarefullyoperationalandmeetpublishedspecifications,including
“cold start” at -40°C.

Root Models
All UEI5 Q12

Conditions Minimum Maximum Units

Typical
Startup at-40°C 10 10.5 11 Vdc

(10)Regulationspecificationsdescribethedeviationasthelineinputvoltage
oroutputloadcurrentisvariedfromanominalmidpointvaluetoeitherextreme.

(11) The output overvoltage protection isautomatic recovery after fault
removal.The overvoltage may occur either frominternalfailure orfroman
external forcing voltage as in a shared power system.

(12)Outputcurrentlimitandshortcircuitprotectionisnon-latching.Whenthe
overcurrent fault is removed, the converter will immediately recover.

(13)Donotexceedmaximumpowerspecificationswhenadjustingtheoutput
trim.

(14)Atzerooutputcurrent,theoutputmaycontainlowfrequencycomponents
whichexceedtheripplespecification.Theoutputmaybeoperatedindefinitely
with no load.

(15)Ifreversepolarityisaccidentallyappliedtotheinput,toensurereversein-
putprotectionwithfulloutputload,alwaysconnectanexternalinputfuseinseries
withthe+Vininput.Useapproximatelytwicethefullloadinputcurrentratingat
minimum input voltage.

(16)"Hiccup”operationrepeatedlyattemptstorestarttheconverterwitha
brief,full-currentoutput.lftheovercurrentconditionstillexists,therestartcurrent
willberemovedandthentriedagain.This short current pulse prevents over-
heatinganddamagingtheconverter.Oncethefaultisremoved,theconverter
immediately recovers normal operation.

(17)OnmodelUEI15-050-Q48,ifViNn<20V,outputtrimmayonlybeadjusted
downwards from +5.0V (more negative).

(18)Typicalvaluesshown.Forminimumandmaximumvaluesseetablebelow.

Root Models Conditions Minimum Maximum Units
All UEI15 Q12 @+25°C 8.8 10 Vdc

Model InputCapacitor OutputCapacitor(s)
UEI15-033-Q12 100 WF 1 UF & 10 pF
UEI15-033-Q48 4.7 uF ceramic 1 pF & 10 pF
UEI15-050-Q12 100 WF 1pF & 10 pF
UEI15-050-Q48 4.7 UF ceramic 1 WF & 10 pF
UEI15-120-Q12 100 uF 1uF & 10 pF
UEI15-120-Q48 4.7 uF ceramic 1 uF & 10 uF
UEI15-150-Q12 100 WF 1UF & 10 pF
UEI15-150-Q48 4.7 uF ceramic 1 uF & 10 pF

www.murata-ps.com/support

CAUTION: This product is not internally fused. To comply with safety
agencycertificationsandtoavoidinjurytopersonnelorequipment,theuser
must connect an external fast-blow fuse to the input terminals. See fuse
information.

(19)Alimodelsrequire 10%oflmaxminimumoutputloadtomeetspecifi-
cations. However, they will not be damaged at zero output load.
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Murata Power Solutions UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

PERFORMANCE DATA
UEI15-033-Q12
Efficiency vs.LineVoltage and Load Current @ 25°C Maximum Current Temperature Derating @sea level
(ViN=12V or 24V, airflow from input to output)
90 5.5
p= /’/*:*i i e e S
85 el e [ e 5.0
/'< /l/ /X//X//X‘—‘ it [
80 pe ></<>(</>«<X
e SN
75 Vin =36V 2 Natural Convection
- //‘/ Vin=24V g 40!
5 70 / / Vin =18V E
5 E
I Vin= 9V 3 35-
£ 65 bt
g
60 / / 3 30
55 o/ 7{ 2.5 -
50 20 | | | | | | | |
0 0.5 1 15 2 25 3 35 4 40 45 50 55 60 65 70 75 80 85
Load Current (Amps) Ambient temperature (°C)
UEI15-033-048
Efficiency vs.LineVoltage and Load Current @ 25°C Maximum Current Temperature Derating @sea level
(Vin = 24V, airflow from input to output)
90 5.10
GE——
] 490 ST
85 E ~~
Natural Convection m
" L 470 0.5 m/s (100 LFM) ~
80 — . 1.0 m/s (200 LFM)
/ 2 450 1.5 m/s (300 LFM)”__ |
75 g
= Vin=75V = 4.30
< [
z 70 in = £
% / Vin=48V 3 410
2 65 / Vin =18V il
w 5 390
60 3.70
55 3.50
40 45 50 55 60 65 70 75 80 85
50 Ambient Temperature (°C)
1 2 3 4 5
Load Current (Amps)

UEI15-033-048

Maximum Current Temperature Derating @sea level
(Vin = 48V, airflow from input to output)

5.20
5.00 ~<
Natural Convection -~~~ &2\\

480 0.5 m/s (100 LFM) \\\Q
@ 1.0 m/s (200 LFM)
E 1.5 m/s (300 LEM) 7 \\ §\
< 460 2.0 m/s (400 LFM) \\ N
=
@
s \
S 4.40 \
£
S 420

4.00

3.80

40 45 50 55 60 65 70 75 80 85
Ambient temperature (°C)
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Murata Power Solutions

UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

PERFORMANCE DATA
UEI15-050-Q12
Efficiency vs.LineVoltage and Load Current @ 25°C Maximum CurrentTemperatureDerating@Sealevel
(Vin =24V, airflow is from pin 1 to pin 3)
100 '
90 e—
8 s f*’*‘*’q— S
[72)
o r=oSaV g 0.33 m/s (65 LFM) 1]
=3 V Vin=36V §
g 60 ) S 9
5 /' Vin=24V g
& 50 Vin=18V =
10 Vin= 9V £
/ vin S 1
30 %
20 )/ 0
20 25 30 35 40 45 50 55 60 65 70 75 80 85
10
025 05 075 1 125 15 175 2 225 25 275 3 Ambient Temperature (°C)
Load Current (Amps)
UEI15-050-048
Efficiency vs.LineVoltage and Load Current @ 25°C MaximumCurrentTemperatureDerating@Sealevel
100 (VN = 24V or 48V, airflow is from input to output)
3.20
% EJi,
=
80 /{j 3.10
<B4 & g2 30
=60 in — < Natural Convection 7
= 0 //' Vin=75V = 290
. [
g0 Wf Vin = 36 V £
S 4 ) S 280
=/ Vin =24V 5
30 ) £ 270
] 2,60
10
0 2.50
40 45 50 55 60 65 70 75 80 85
0 05 1 15 2 2.5 Ambient Temperature (°C)
Load Current (Amps)
UEI15-120-Q12
Efficiencyvs.LineVoltage and Load Current @ 25°C MaximumCurrentTemperatureDerating@Sealevel
%0 (Vin = 24V, airflow is from pin 1 to pin 3)
1.5
% | o4 . °
M = l
P i e [P0 P 0.33 m/s (65 LFM) ]
80 —# At 2
> // A ! e 1
= % Vin =36 V <
2 75 N / e . 1=
2 ./ Vin=24V e
= . (5]
570 Vin=18V 5 05
Vin=9V 3
65 e
60 0
20 25 30 35 40 45 50 55 60 65 70 75 80 85
0102 03 04 0506070809 1 111213

Load Current (Amps)

Ambhient Temnerature (°C)
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Murata Power Solutions UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

PERFORMANCE DATA
Efficiencyvs.LineVoltage and Load Current @ 25°C UEI15-120-Q48 MaximumCurrentTemperatureDerating@Sealevel
%0 (VIN = 24V or 48V, airflow is from pin 2 to pin 1)
88 —
L — 13 L
—] [
86 / //‘ 12 Natural Convection
8 A 1
L~ P Vin=75V 9 1.1

_w Vin = 48V g
g // Vin = 24V S/"//) < 10
g a - Vin =18V E o9
3 = :
5 — § 0.8

76 ; 0.7

= .
/ IS
74 0.6
7 0.5
A/ 40 45 50 55 60 65 70 75 80 85
70
0.2 03 0.4 05 06 07 08 0.9 1 11 12 13 Ambient Temperature (°C)

Load Current (Amps)

UEI15-150-Q12
Efficiency vs.LineVoltage and Load Current @ 25°C MaximumCurrentTemperatureDerating@Sealevel
(ViN =12V and 24V, airflow is from input to output)

90 — 1.15
% / 1.10
8 P ‘2 Natural Convection
\({ E 105
w /-/ = g 10
= =
\5" 82 = 1 3
s S 095
k] i =1
‘- nn .
= So
78 / Vin= 9V
y N 0.85
76
0.80
s 40 45 50 55 60 65 70 75 80 85

0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 Ambient Temperature (°C)

Load Current (Amps)

UEI15-150-048

Efficiency vs.LineVoltage and Load Current @ 25°C MaximumCurrentTemperatureDerating@SealLevel
(VIN = 24V and 48V, airflow is from input to output)

95

1.15

90 1.10

. L g o5 Natural Convection <

// o

2w / P — _.if’
S o
S — S 1.00
g — | S
en S 095
i Vin=75V 2

70 Vin = 48V 3 090

Vin =24V
65 / Vin=18V 0.85
60 0.80
0.07 0.18 0.28 0.38 0.49 0.59 0.69 0.80 0.90 1.00 1.10 40 45 50 55 60 65 70 75 80 85
Load Current (Amps) Ambient Temperature (°C)
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Murata Power Solutions UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

MECHANICAL SPECIFICATIONS, OPEN FRAME

TOP VIEW PHYSICAL CHARACTERISTICS

Qutput Trim

[27.9 } Pin Material Copper alloy
Case75 1.10 Pin Diameter 0.04”(1.016mm)
Pin Finish Gold plate
° PIN#1 Through Hole Pin Material Copper alloy
Nickel subplate |50 p-inches
THPinPlatingMetalandThickness
[24_4} Gold overplate 5 p-inches
0.96 ° Weight 0.352 0z./10 grams
2 e e EN55022/CISPR22(seenote 1)(Requires
external filter)
o Flammability Rating UL 94V-0
Certified to UL/cUL60950-1, CAN/CSA-
Safety (C22.2-60950-1, IEC/EN 60950-1, 2nd
edition
SIDE VIEW
MOUNTING 1
PLANE [ 1 TT — T [84}
L T 0.33
) I
©.040+.002
- =— ©.071 +.002 SHOULDER
6X AT PINS 1-6
BOTTOM VIEW
END VIEW
€ #6
[10.16] | 0.475
R 5|
' { 30 k REF Pin Function
* #2 - 1 i
P / 2 i
[10.16] #4 % #1 [5.08] ] 3 ot
4
5

%
a{ : [ 0200 I

0.400 N
i

-Vout
| ? ¢ | 6 On/0ff Control®

[10.1 6 J # 7 ? * *The Remote On/Off can be provided
0.400 0.41 with either positive (P suffix) or nega-

¢ tive (N suffix) logic

I [2.54] -
0.100
RECOMMENDED . 0.15TYP [6.3]

PRI-SEC BARRIER 0.58 0.25 Dimensions are in inches (mm shown for ref. only).

[ 2032 J Third Angle Projection

@

Standard pin length is shown. Please refer to
the Ordering Guide for alternate pin lengths.

Tolerances (unless otherwise specified):
XX = 0.02 (0.5)

XXX +0.010 (0.25)

Angles = 1°

Components are shown for reference only.
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SHIPPING TRAYS AND BOXES, THROUGH-HOLE MOUNT

Anti-static foam

Each tray is 6 x 5 units
(30 units per tray)

SHIPPING TRAY DIMENSIONS

UEI modules are supplied in a 30-piece (6 x 5) shipping tray. The tray is an anti-static closed-cell polyethylene foam. Dimensions are shown below.

9.92]
64 252.0
Typ
6.4 28.4
Typ Typ 18.0
—11— I m ( =
254 IOV sx38
IRl e
. 190.5
— 1
252.0 / g D D D D Ref
R64_ | IO T | A |
Y O EEEEE
4x 445
wad b
9.5[.38in]
19.1 (.75 in] E‘;;‘::t
L —
! SECTION A-A
Notes:

1. Material: Dow 220 antistat ethafoam
(Density: 34-35 kg/m3)

2. Dimensions: 252 x 252 x 19.1 mm
6 x 5 array (30 per tray)

3. All dimensions in millimeters [inches]

4. Tolerances unless otherwise specified: +1/-0

www.murata-ps.com/support

MDC_UEI15W.C19 Page 10 of 18

Downloaded From | Oneyac.com


https://www.murata.com/en-us/support/

https://www.oneyac.com

Murata Power Solutions

UEI15 Series
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MECHANICAL SPECIFICATIONS, SURFACE MOUNT PACKAGE (MSL RATING 2)

SIDE VIEW
MOUNTING - -

1 — o |

N el
@ .093 TYP 4 L

.

TOP VIEW
[27.9} I Dimensions are in inches (mm shown for ref. only). INPUT/OUTPUT CONNECTIONS
1.10 - - Pin Function
Third Angle Projection
1 +Vin
) PIN #1 2 all
3 +Vout
4 Output Trim
5 -Vout
[ 24-4] ° Tolerances (unless otherwise specified): 6 On/Off Control*
0.96 XX+0.02 (0.5 - -
XXX+ 0.010 (0.25) The Remote On/Off can be provided
Angles + 1° with either positive (P suffix) or nega-
tive (N suffix) logic
° Components are shown for reference only.

BOTTOM VIEW
¢ END VIEW
[10.16] | #6 _]033.03_
#5 0.400 [8.4+0.8]
# |
! #4 I 9 /#1 — L2l é
(10.16 ] 0.100
0.400 N ‘O/ ]
g | \V\ i ¢ |
[10 14 6] #3\ 7 o 4 s %i[
0'4?0 \b 0.100 1 }-,J
RN -
[2032] |
0.800 %E g L
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Isolated Wide Input Range 15-Watt DC-DC Converters

MECHANICAL SPECIFICATIONS, SURFACE MOUNT PACKAGE

[29.0]
1.14
¢
i e~ [
[10.16] 3 : o [ozi%g
(25.4] 0.400 ™ '
1.00 G T . : x | 4 f
(10.16] 4 2 O L
0400 , [2.54]

j—i_EB 5 6 ! 0.100

o o o [2.60 =0.25 ]
6X $.102 +.010

[20.32]
0.800

RECOMMENDED SMT PAD LAYOUT
SURFACE MOUNT TAPE AND REEL INFORMATION (MSL RATING 2)

J) PACKAGING CONFORMS TO EIA-481
CONVERTERS SHIPPING IN QUANTITIES
NOTE: The SMT package has an MSL 2 rating. OF 100 PER REEL
[3.00] - ®5.0mm PICK &
0.118 [2.00] PLACE LOCATION
. 0.079

Po00000O0000000000/000000O0O0 O

[23.10]
0.909 o
[56.0]
2.20
[32.00] L g
1.260 DIRECTION OF FEED
P13.0 COVER TAPE
I e e
Dimensions in inches [mm] [9.27]

0.365
SURFACE MOUNT TAPE AND REEL
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TECHNICAL NOTES

Input Fusing
Certainapplicationsand/orsafetyagenciesmayrequirefusesattheinputsof
powerconversioncomponents.Fusesshouldalsobeusedwhenthereisthe
possibilityofsustainedinputvoltagereversalwhichisnotcurrent-limited.For
greatestsafety,werecommendafastblowfuseinstalledintheungrounded
input supply line.

Theinstallermustobserveallrelevantsafetystandardsandregulations.For
safetyagencyapprovals,installtheconverterincompliancewiththeend-user
safety standard, i.e. [IEC/EN/UL 60950-1.

Input Reverse-Polarity Protection
Iftheinputvoltagepolarityisreversed,aninternaldiodewillbecomeforward
biasedandlikelydrawexcessivecurrentfromthepowersource.lfthissource
isnotcurrent-limitedorthecircuitappropriatelyfused,itcouldcauseperma-
nent damage to the converter.

Input Under-Voltage Shutdown and Start-Up Threshold
Undernormalstart-upconditions,converterswillnotbegintoregulateproperly
until the ramping-up input voltage exceeds and remains at the Start-Up
ThresholdVoltage(seeSpecifications).Onceoperating,converterswillnot
turnoffuntiltheinputvoltagedropsbelowtheUnder-VoltageShutdownLimit.
Subsequentrestartwillnotoccuruntiltheinputvoltagerisesagainabovethe
Start-UpThreshold.Thisbuilt-inhysteresispreventsanyunstableon/offopera-
tion at a single input voltage.

Usersshouldbeaware howeverofinputsourcesnearthe Under-Voltage
Shutdownwhosevoltagedecaysasinputcurrentisconsumed(suchascapaci-
torinputs),theconvertershutsoffandthenrestartsastheexternal capacitor
recharges.Suchsituationscouldoscillate.Topreventthis,makesuretheoper-
ating input voltage is well above the UV Shutdown voltage AT ALLTIMES.

Start-Up Time
Assumingthattheoutputcurrentissetattheratedmaximum,theVintoVour
Start-UpTime(seeSpecifications)isthetimeintervalbetweenthepointwhen
therampinginputvoltagecrossestheStart-UpThresholdandthefullyloaded
regulatedoutputvoltageentersandremainswithinitsspecifiedaccuracyband.
Actualmeasuredtimeswillvarywithinputsourceimpedance,externalinput
capacitance,inputvoltageslewrateandfinalvalueoftheinputvoltageasit
appears at the converter.

Theseconvertersincludeasoftstartcircuittomoderatethedutycycleofits
PWM controller at power up, thereby limiting the input inrush current.

TheOn/OffRemoteControlintervalfromOncommandtoVoutregulated
assumesthattheconverteralreadyhasitsinputvoltagestabilizedabovethe
Start-UpThresholdbeforetheOncommand.Theintervalismeasuredfromthe
Oncommanduntiltheoutputentersandremainswithinitsspecifiedaccuracy
band.Thespecificationassumesthattheoutputisfullyloadedatmaximum
ratedcurrent.SimilarconditionsapplytotheOntoVourregulatedspecification
such as external load capacitance and soft start circuitry.

Input Source Impedance
Theseconverterswilloperatetospecificationswithoutexternalcomponents,
assumingthatthesourcevoltagehasverylowimpedanceandreasonablein-
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putvoltageregulation.Sincereal-worldvoltagesourceshavefiniteimpedance,
performanceisimprovedbyaddingexternalfiltercomponents.Sometimesonly
asmallceramiccapacitorissufficient.Sinceitisdifficulttototallycharacterize
allapplications,someexperimentationmaybeneeded.Notethatexternalinput
capacitors must accept high speed switching currents.

Becauseofthe switching nature of DC/DCconverters, theinputofthese
convertersmustbedrivenfromasource with bothlow ACimpedanceand
adequateDCinputregulation.Performancewilldegradewithincreasinginput
inductance.Excessiveinputinductancemayinhibitoperation.TheDCinput
regulationspecifiesthattheinputvoltage,onceoperating, mustneverdegrade
below the Shut-DownThreshold under all load conditions. Be sure to use
adequate trace sizes and mount components close to the converter.

1/0 Filtering, Input Ripple Current and Output Noise

Allmodelsinthisconverterseriesaretestedandspecifiedforinputreflected
ripplecurrentandoutputnoiseusingdesignatedexternalinput/outputcompo-
nents,circuitsandlayoutasshowninthefiguresbelow.Externalinputcapaci-
tors(Cininthefigure)serveprimarilyasenergystorageelements,minimizing
linevoltagevariationscausedbytransientIRdropsintheinputconductors.
Users should select input capacitors for bulk capacitance (at appropriate
frequencies),lowESRandhighRMSripplecurrentratings.Inthefigurebelow,
theCbusandLbuscomponentssimulateatypicalDCvoltagebus.Yourspecific
systemconfigurationmayrequireadditionalconsiderations.Pleasenotethatthe
valuesofCin,LbusandCbuswillvaryaccordingtothespecificconvertermodel.

Incriticalapplications,outputrippleandnoise(alsoreferredtoasperiodic
andrandomdeviationsorPARD) maybereducedbyaddingfilterelements
suchasmultipleexternalcapacitors.Besuretocalculatecomponenttempera-
ture rise from reflected AC current dissipated inside capacitor ESR.

T0
0SCILLOSCOPE CURRENT
PROBE
° TON—E °
s l Lsus l
Vin _T__ Caus CiN
+ T T

+VIN

-VIN

Cin = 33pF, ESR < 700mQ @ 100kHz
Caus = 220pF, ESR < 100mQ @ 100kHz
Leus = 12uH

Figure 2. Measuring Input Ripple Current

Floating Outputs

Sincetheseareisolated DC/DCconverters, theiroutputsare“floating”with
respect to theirinput. The essential feature of such isolation is ideal ZERO
CURRENTFLOWbetweeninputandoutput.Real-worldconvertershoweverdo
exhibittinyleakagecurrentsbetweeninputandoutput(seeSpecifications).
TheseleakagesconsistofbothanACstraycapacitancecouplingcomponent
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N

C2

(El § Reoap

C1 = 1yF
2 = 10pF
LOAD 2-3 INCHES (51-76mm) FROM MODULE

Figure 3. Measuring Output Ripple and Noise (PARD)

andaDCleakageresistance.Whenusingtheisolationfeature,donotallow
theisolationvoltagetoexceedspecifications.Otherwisetheconvertermay
bedamaged.Designerswillnormallyusethenegativeoutput(-Output)as
thegroundreturnoftheloadcircuit.Youcanhoweverusethepositiveoutput
(+Output) as the ground return to effectively reverse the output polarity.

Minimum Output Loading Requirements
Theseconvertersemployasynchronousrectifierdesigntopology.Models
UEI15-033-Q12,UEI15-120-Q12,and UEI15-050-Q12require 10%minimum
loadtomeetspecifications.Operationunderlessthan 10%loadmayslightly
increase regulation, ripple, and noise.

Thermal Shutdown
Topreventmanyovertemperatureproblemsanddamage,theseconverters
includethermalshutdowncircuitry.Ifenvironmentalconditionscausethe
temperatureoftheDC/DC'storiseabovetheOperatingTemperatureRange
uptotheshutdowntemperature,anon-boardelectronictemperaturesensor
willpowerdowntheunit.Whenthetemperaturedecreasesbelowtheturn-on
threshold,theconverterwillautomaticallyrestart.Thereisasmallamountof
hysteresis to prevent rapid on/off cycling.
CAUTION:Ifyouoperatetooclosetothethermallimits,theconvertermayshut
downsuddenlywithoutwarning.Besuretothoroughlytestyourapplicationto
avoid unplanned thermal shutdown.

Temperature Derating Curves

Thegraphsinthisdata sheetillustrate typical operation underavariety of
conditions.TheDeratingcurvesshowthemaximumcontinuousambientair
temperatureanddecreasingmaximumoutputcurrentwhichisacceptable
underincreasingforcedairflowmeasuredinLinearFeetperMinute(“LFM").
Notethattheseare AVERAGEmeasurements.Theconverterwillacceptbrief
increasesintemperatureand/orcurrentorreducedairflowaslongastheaver-
age is not exceeded.

Notethatthetemperaturesareoftheambientairflow,nottheconverter
itselfwhichisobviouslyrunningathighertemperaturethantheoutsideair.
Alsonotethat’naturalconvection”isdefinedasveryflowrateswhicharenot
usingfan-forcedairflow.Dependingontheapplication,”naturalconvection”is
usually about 30-65 LFM but is not equal to still air (0 LFM).

www.murata-ps.com/support
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MPSmakesCharacterizationmeasurementsinaclosedcyclewindtunnel
withcalibratedairflow.Weuseboththermocouplesandaninfraredcamera
systemtoobservethermalperformance.Asapracticalmatter,itisquitediffi-
culttoinsertananemometertopreciselymeasureairflowinmostapplications.
Sometimesitispossibletoestimatetheeffectiveairflowifyouthoroughlyun-
derstandtheenclosuregeometry,entry/exitorificeareasandthefanflowrate
specifications.Ifindoubt,contactMPStodiscussplacementandmeasurement
techniques of suggested temperature sensors.

CAUTION:IfyouroutinelyoraccidentallyexceedtheseDeratingguidelines,
theconvertermayhaveanunplannedOverTemperatureshutdown.Also,these
graphsareallcollectedatslightlyaboveSealevelaltitude.Besuretoreduce
the derating for higher density altitude.

Output Overvoltage Protection
Thisconvertermonitorsitsoutputvoltageforanover-voltageconditionusing
anon-boardelectroniccomparator.Thesignalisopticallycoupledtothepri-
marysidePWMcontroller.IftheoutputexceedsOVPlimits,thesensingcircuit
willpowerdowntheunit,andtheoutputvoltagewilldecrease.Afteratime-out
period,thePWMuwillautomaticallyattempttorestart,causingtheoutputvolt-
agetorampuptoitsratedvalue.ltisnotnecessarytopowerdownandreset
the converter for the this automatic OVP-recovery restart.

Ifthefaultconditionpersistsandtheoutputvoltageclimbstoexcessivelevels,
theOVPcircuitrywillinitiateanothershutdowncycle.Thison/offcyclingisreferred
toas"hiccup’mode.ltsafelytestsfullcurrentratedoutputvoltagewithoutdamag-
ing the converter.

Output Fusing
Theconverterisextensivelyprotectedagainstcurrent,voltageandtemperature
extremes.Howeveryouroutputapplicationcircuitmayneedadditionalprotec-
tion.Intheextremelyunlikelyeventofoutputcircuitfailure, excessivevoltage
couldbeappliedtoyourcircuit.Considerusinganappropriatefuseinseries
with the output.

Output Current Limiting
Assoonastheoutputcurrentincreasestoapproximately 125%to 150% of
itsmaximumratedvalue,theDC/DCconverterwillenteracurrent-limiting
mode.Theoutputvoltagewilldecreaseproportionallywithincreasesinoutput
current,therebymaintainingasomewhatconstantpoweroutput.Thisiscom-
monly referred to as power limiting.

Currentlimitinginceptionisdefinedasthepointatwhichfullpowerfalls
belowtheratedtolerance.SeethePerformance/FunctionalSpecifications.Note
particularlythattheoutputcurrentmaybrieflyriseaboveitsratedvalue.This
enhancesreliabilityandcontinuedoperationofyourapplication.Iftheoutput
current is too high, the converter will enter the short circuit condition.

Output Short Circuit Condition

When a converterisin current-limit mode, the output voltage willdrop as
theoutputcurrentdemandincreases.Iftheoutputvoltagedropstoolow,the
magneticallycoupledvoltageusedtodevelopprimarysidevoltageswillalso
drop,therebyshuttingdownthePWMcontroller.Followingatime-outperiod,
thePWMwillrestart,causingtheoutputvoltagetobeginrampinguptoitsap-
propriatevalue.lftheshort-circuitconditionpersists,anothershutdowncycle
willinitiate. This on/off cycling is called“hiccup mode”.The hiccup cycling
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reducestheaverageoutputcurrent,therebypreventingexcessiveinternal
temperatures. A short circuit can be tolerated indefinitely. N +VOUT
- O—
Trimming the Output Voltage
TheTriminputtotheconverterallowstheusertoadjusttheoutputvoltage
overtheratedtrimrange(pleaserefertotheSpecifications).Inthetrimequa-
tionsandcircuitdiagramsthatfollow,trimadjustmentsuseeitheratrimpotor
! ON/OFF
asinglefixedresistorconnectedbetweentheTriminputandeitherthepositive O— CONTROL TRIM R TRIM UP E)EI
ornegativeoutputterminals.(Onsomeconverters,anexternaluser-supplied
precisionDCvoltagemayalsobeusedfortrimming).Trimmingresistorsshould
havealowtemperaturecoefficient(+100ppm/deg.Corless)andbemounted
closetotheconverter.Keepleadsshort.Ifthetrimfunctionisnotused,leave
. pieacs: - onisnoTused/ie O— +VN ~vout
thetrimunconnected.With notrim, the converter will exhibitits specified
output voltage accuracy.
Figure 6. Trim adjustments to increase Output Voltage using a Fixed Resistor
O VN +VOUT CAUTION:Becarefulofexternalelectricalnoise.TheTriminputisasenstive
inputtotheconverter'sfeedbackcontrolloop.Excessiveelectricalnoisemay
causeinstabilityoroscillation.KeepexternalconnectionsshorttotheTrim
input. Use shielding if needed.
5-22 . .
ON/OFF 4;§ Trim Equations
TRIM LOAD q
O CONTROL TURNS E:l
Trim Up Trim Down
<Connect trim <Connect trim
resistor between resistor between
Trim and —Vour> Trim and +Vour>
UEI15-033-Q12, 048
Figure 4. Trim adjustments using a trimpot 1277 5110 (Vo - 2.5)
RTUP (Q) Vo —2050 RTDOWN (Q) = ﬁ —2050
UEI15-050-Q12, Q48
O— -VIN el 12775 5110 (Vo - 2.5)
- 0- 2.
R (Q) = —2050 Repoun (Q) = — 2050
Vo 5-Vo
UEI15-120-Q12, Q48
ON/OFF TRIM LOAD Re () 25000 s110 R . 10000 (Vo-2.5) s110
CONTROL Rraim nown Tur () Vo-1 Toow () 12-Vo
UEI15-150-Q12, 048
2500 10000 (Vo-2.5)
RTyp (Q —511 RTpown (Q) = ——————— = 5110
O—1 +uiN —vout Tur (@)= 7y T T30 pows () 15-Vo
Figure 5. Trim adjustments to decrease Output Voltage using a Fixed Resistor

There are two CAUTIONSs to be aware for the Trim input:

CAUTION:Toavoidunplannedpowerdowncycles,donotexceedEITHERthe
maximumoutputvoltageORthemaximumoutputpowerwhensettingthetrim.
Beparticularly careful withatrimpot.lfthe outputvoltageisexcessive, the
OVPcircuitmayinadvertantlyshutdowntheconverter.lfthemaximumpower
isexceeded,theconvertermayentercurrentlimiting.lfthepowerisexceeded
foranextendedperiod,theconvertermayoverheatandencounterovertem-
perature shut down.

www.murata-ps.com/support

WhereVo=Desiredoutputvoltage.Adjustmentaccuracyissubjecttoresis-
tortolerancesandfactory-adjustedoutputaccuracy.Mounttrimresistorclose
to converter. Use short leads.

Remote On/0ff Control
Ontheinputside,aremoteOn/OffControlcanbeorderedwitheitherlogictype.

Positive-logicmodels are enabled when the On/Off pinis leftopen oris
pulledhighto+15Vmax.withrespectto-Vin.Somemodelswillalsoturnon
atlowerintermediatevoltages(seeSpecifications).Positive-logicdevicesare
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disabledwhentheOn/Offisgroundedorbroughttowithinalowvoltage(see
Specifications) with respect to —Vin.

Negative-logicdevicesareon(enabled)whentheOn/Offisgroundedor
broughttowithinalowvoltage(seeSpecifications)withrespectto-Vin.The
deviceisoff(disabled)whentheOn/Offisleftopenorispulledhighto+15Voc
max. with respect to -Vin.

DynamiccontroloftheOn/Offfunctionshouldbeabletosinkappropriate
signalcurrentwhenbroughtlowandwithstandappropriatevoltagewhen
brought high. Be aware too that there is a finite time in milliseconds (see
Specifications) between the time of On/Off Control activation and stable,
regulatedoutput.Thistimewillvaryslightlywithoutputloadtypeandcurrent
and input conditions.

There are three CAUTIONS for the On/Off Control:

CAUTION:Toretainfulloutputcircuitisolation,controltheOn/Offfromthein-
putsideONLY.Ifyoumustcontrolitfromcircuitsintheoutput,usesomeform
ofoptoisolationtotheOn/OffControl.Thislatterconditionisunlikelybecause
thedevicecontrollingtheOn/Offwouldhavetoremainpoweredonandnotbe
powered from the converter.

CAUTION:WhileitispossibletocontroltheOn/Offwithexternallogicifyou
carefully observe the voltage levels, the preferred circuitis eitheran open
drain/opencollectortransistor,aswitchorarelay (whichcanthereuponbe
controlled by logic).

CAUTION:DonotapplyvoltagestotheOn/Offpinwhenthereisnoinput
power voltage. Otherwise the converter may be permanently damaged.

—\\V\— +Vee

ON/OFF CONTROL

<J CONTROL

VN L

Figure 7. Driving the On/Off Control Pin (suggested circuit)

Pre-Bias Protection

Pre-Bias Protection For applications where a pre-bias potential can be
present at the output of the power module it is recommended that
either blocking diodes are added in series with the Vout power lines or,
a preferred solution is to use an OR-ing FET controller like the LM5050-
1 High-Side & LM5051 Low-Side OR-ing FET Controller from TI. Starting
the module into a pre-bias condition can cause permanent damage to
the module

www.murata-ps.com/support

UEI15 Series

Isolated Wide Input Range 15-Watt DC-DC Converters

Through-hole Soldering Guidelines

MurataPowerSolutionsrecommendstheTHsolderingspecificationsbelowwheninstall-
ingtheseconverters.Thesespecificationsvarydependingonthesoldertype.Exceeding
thesespecificationsmaycausedamagetotheproduct.Yourproductionenvironmentmay
differ;thereforepleasethoroughlyreviewtheseguidelineswithyourprocessengineers.

Wave Solder Operations for through-hole mounted products (THMT)

For Sn/Ag/Cu based solders:

Maximum Preheat Temperature 115°C.
Maximum Pot Temperature 270°C.
Maximum Solder Dwell Time 7 seconds
For Sn/Pb based solders:

Maximum Preheat Temperature 105° C.
Maximum Pot Temperature 250°C.
Maximum Solder Dwell Time 6 seconds

SMT Reflow Soldering Guidelines

Thesurface-mountreflowsolderprofileshownbelowissuitableforSAC305typelead-
freesolders.Thisgraphshouldbeusedonlyasa guideline.Manyotherfactorsinfluence
thesuccessof SMTreflowsoldering.Sinceyourproductionenvironmentmaydiffer,
please thoroughly review these guidelines with your process engineers.

TEMP - Degrees C
260C Optimal Peak 245C, Max Peak, 260C

240C A‘I’AL @ 60 Seconds (range 45.75 seconcs)
220G SAC305 Liguidus @ 219C

Ramp @ 1C/second across liquidus

180C

160C Cooling rate 2-3C/second
140C
120C
100C
80C
60C

40C

20C

0 1
TIME - Minutes
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Emissions Performance

Murata Power Solutions measuresits productsforradiofrequency emissions
againstthe EN 55022 and CISPR 22 standards. Passive resistance loads are
employed and the output is set to the maximum voltage. If you set up your
ownemissionstesting, makesuretheoutputloadisratedatcontinuous power
while doing the tests.

The recommended external input and output capacitors (if required) are
included. Please refer to the fundamental switching frequency. All of this
informationislistedinthe Product Specifications. An external discretefilteris
installed and the circuit diagram is shown below.

UEI15-050-Q12P-C EMI 15W Test Card Resistive

24Vdc in, 5Vout, 3Amps Load
uut
Vs
o ORN®)
Black ct |ct Jc1 ot ct |ct Jc1 ot in+ out+ 1 o1 |c2 Load
9 R ) inside a
1 metal
= container
o O O
vin- Vout -

Figure 8. Conducted Emissions Test Circuit

[1] Conducted Emissions Parts List

Reference Part Number Description Vendor
L2 PE-62913 1mH, 6A Pulse
L1 500uH,10A, MPS 500uH,10A Murata
C1 Ceramic 2.2ufd, 100V Murata
Cc2 ElectrolyticCapacitor33ufd,100V|  Panasonic

[2] Conducted Emissions Test Equipment Used
Rohde & Schwarz EMI Test Receiver (9KHz - 1000MHz) ESPC
Rohde & Schwarz Software ESPC-1 Ver. 2.20
HP11947A Transient Limiter (Agilent)
OHMITE 25W - Resistor combinations
DC Source Power Supply - Kikisui Model PAD 55-6L
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[3] Conducted Emissions Test Results

dBpV _ P AV
100

90

80

Peak Detection Mode

Graph 1. Conducted emissions performance,
CISPR/EN55022, Class B, full load, filtered

dBuv
100

Peak Detection Mode

Graph 1. Conducted emissions performance,
CISPR/EN55022, Class B, full load, unfiltered

[4] Layout Recommendations

Most applications can use the filtering which is already installed inside the
converter or with the addition of the recommended external capacitors. For
greateremissionssuppression, consideradditionalfiltercomponentsand/or
shielding.Emissions performance willdepend on the user’s PCboard layout,
thechassisshieldingenvironmentand choice ofexternalcomponents.Please
refer to Application Note GEANO2 for further discussion.

Since manyfactorsaffectboth theamplitude and spectra of emissions, we
recommend usinganengineerwhoisexperienced atemissions suppression.
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IR Transparent
optical window "\

IR Video
Camera

Precision ——
low-rate —

anemometer
3” below UUT

Ambient —7

temperature
sensor

Airflow
collimator

Figure 9. Vertical Wind Tunnel

Murata Power Solutions, Inc.

129 Flanders Rd., Westborough, MA 01581 U.S.A.
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Vertical Wind Tunnel

Murata Power Solutions employs a computer controlled
custom-designedclosedloopverticalwindtunnel,infraredvideo
camerasystem,andtestinstrumentationforaccurateairflowand
heatdissipationanalysis of power products.Thesystemincludes
Variable aprecisionlowflow-rateanemometer,variablespeedfan, power
speed fan supplyinputandload controls,temperaturegauges,andadjust-
able heating element.

Unit under
test (UUT)

ThelR cameramonitors the thermal performance of the Unit
UnderTest (UUT) under static steady-state conditions. A special
* * optical portisusedwhichistransparenttoinfrared wavelengths.

Boththrough-holeandsurfacemountconvertersaresoldered
down to a host carrier board for realistic heat absorption and
spreading.Both longitudinal and transverse airflow studies are
possible by rotation of this carrier board since there are often
significant differencesin the heat dissipationin the twoairflow
directions.The combination of adjustable airflow, adjustable
ambientheat,andadjustablelnput/Outputcurrentsandvoltages
meanthataverywiderange of measurement conditionscanbe
studied.

Heating
element

S

—

The collimator reduces the amount of turbulence adjacent
to the UUT by minimizing airflow turbulence. Such turbulence
influences the effective heat transfer characteristics and gives
falsereadings.Excessturbulenceremovesmore heatfromsome
surfaces and less heat from others, possibly causing uneven

overheating.

Bothsides ofthe UUTare studied since there are different thermal
gradientsoneachside.Theadjustable heatingelementandfan, built-in

temperature gauges,and no-contactIR camera mean that power supplies
are tested in real-world conditions.

and the Life and Safety Critical Application Sales Policy:
Refer to: hitps://www.murata-ps.com/requirements/

MurataPowerSolutions,Inc.makesnorepresentationthattheuseofitsproductsinthecircuitsdescribed herein,ortheuseofother
technicalinformationcontainedherein,willnotinfringeuponexistingorfuturepatentrights.Thedescriptionscontainedhereindonotimply
th ingoflicer ke,use,orsellequipmentconstructedinaccordancett ith.Specificationsaresubjecttochangewithout
notice. © 2021 Murata Power Solutions, Inc.

f This product is subject to the following operating requirements
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