F DK Delivering Next Generation Technology

slwﬁﬁf Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

The Ssapsz Series of non-isolated de-dc converters
deliver  exceptional electrical and  thermal
performance in industry-standard footprints for
Point-of-Load  converters. Operating from a
6.0Vdc-14Vdc input, these are the converters of
choice for Intermediate Bus Architecture and
Distributed Power Architecture applications that
require high efficiency, tight regulation, and high
reliability in elevated temperature environments with
low airflow.
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The FPLR12SR7510*A converter of the ;!A,/)AJ’
Series delivers 10A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPLR12SR7510*A is best-in-class: No derating is
needed up to 85°C, under natural convection.
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LALNTT , BARARREHL TS CETHAERTIL-TITERLEELE
A,

This leading edge thermal performance results from
electrical, thermal and packaging design that is
optimized for high density circuit card conditions.
Extremely high quality and reliability are achieved
through advanced circuit and thermal design
techniques and FDK’s state of the art in-house
manufacturing processes and systems.
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Applications

¢ Intermediate Bus Architecture
RN ARV AT A

e Telecommunications
TLALYATA

o Data/Voice processing
T -4V ATA

e Distributed Power Architecture
PEEERVATL

e Computing (Servers, Workstations)
I -8B EH—N = 1-HRAT—Y3Y)
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FPLR12SR7510*A

Features

e Delivers up to 10A (55.0W)
10A (55.0W)E THEHFGRTRE

¢ High efficiency, no heatsink required
EE-RBBENTE

¢ No derating up to 85°C
85°CETTAL—TAVIRE

e Negative and Positive ON/OFF logic
ON/OFFRY 9IIE N T47 &RV 747

e Industry-standard SMD footprint
EFIZHEDSMDIYII b

e RoHS compliance
RoHSZEH#L

e Small size and low profile: 1.30” x 0.53” x 0.327”
nominal
IV IEE (33.0 x 13.4 x 8.3mm)

o Coplanarity less than 0.004”
EREEI0ImmELT

e Tape and reel packaging
REIET-tVy %k

e Programmable output voltage via external resistor
NEMEROIEIICKY I DY IARTEERE W EE

e No minimum load required
RNAFETE

e Start up into pre-biased output
HAIZTINATAD B> THIEENATBE

e Remote ON/OFF
IJE—hON/OF FH4RE

e Auto-reset output over-current protection
BERRERE BBER

e Auto-reset over-temperature protection
MERINEMREEEE: BEIEIR

e UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950
UL60950, CB Scheme

¢ All materials meet UL94, V-0 flammability rating
ETHERERIE UL V-0IEE
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FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Electrical Specifications E&aEH

All specifications apply over specified input voltage, output load, and temperature range, unless otherwise
noted.

ERASENES ., ETOMKRETEESN-ADER. & REHEETERINET,

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdec, Vout=0.7525-5.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.3 15 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.7525 5.5 Vdc
FEATURE CHARACTERISTICS
Switching Frequency 320 kHz
Output Voltage Programming Range By external resistor. See trim Table-1 0.7525 5.5 Vdc
Remote Sense Compensation 0.5 Vdc
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) |From Vin=Vin(min) to 0.1*Vout(nom) 5.0 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 5.0 ms
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 5.0 ms
ON/OFF Control (Negative)

Module Off 24 Vin Vdc

Module On -5 0.8 Vdc
ON/OFF Control (Positive)

Module Off -5 Vin-2.7 | Vdc

Module On Vin-1.0 Vin Vdc

'Absolute Maximum Ratings  #xtsAES

Stresses in excess of the absolute maximum ratings may lead to degradation in performance and reliability of
the converter and may result in permanent damage.
B RAEREBR AN, HEQET. REEEEOET. KU 1-VOBIRES IFR T EnHYET.
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FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) ZT&#tH Hi)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=3.8Vdc (3.3Vdc+15%) 6 12 14 Vdc
Vout>3.8Vdc (3.3Vdc+15%) 8 12 14 Vdc
Input Under Voltage Lockout
Turn-on Threshold 5.5 Vdc
Turn-off Threshold 4.4 Vdc
Maximum Input Current 10Adc out at 6.0Vdc in
Vout=5.0Vdc (10Adc at 8.0Vdc in) 6.6 Adc
Vout=3.3Vdc 6.0 Adc
Vout=2.5Vdc 4.6 Adc
Vout=2.0Vdc 3.7 Adc
Vout=1.8Vdc 3.4 Adc
Vout=1.5Vdc 29 Adc
Vout=1.2Vdc 24 Adc
Vout=1.0Vdc 21 Adc
Input Stand-by Current (module disabled) 25 mA
Input No Load Current Vout=5.0Vdc 75 mA
Vout=3.3Vdc 55 mA
Vout=2.5Vdc 40 mA
Vout=2.0Vdc 35 mA
Vout=1.8Vdc 30 mA
Vout=1.5Vdc 25 mA
Vout=1.2Vdc 22 mA
Vout=1.0Vdc 20 mA
Input Reflected-Ripple Current See Fig. F for setup (BW=20MHz)
Vout=5.0Vdc 75 mAp-p
Vout=3.3Vdc 65 mMAp-p
Vout=2.5Vdc 55 mAp-p
Vout=2.0Vdc 50 mAp-p
Vout=1.8Vdc 48 mAp-p
Vout=1.5Vdc 45 mAp-p
Vout=1.2Vdc 43 mAp-p
Vout=1.0Vdc 41 mAp-p
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FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) ZT&#tH Hi)

Conditions: Ta=25degC, Airflow=200LFM (1.05m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -1.5 Vout | +1.5 | %Vout
Output Regulation
Over Line Full resistive load +/-0.1 %Vout
Over Load From no load to full load +/-0.3 %Vout

Output Voltage Range
(Over all operating input voltage, resistive load -2.5 +2.5 | %Vout
and temperature conditions until end of life)

Output Ripple and Noise BW=20MHz Over line, load and temperature (Fig. E)
Peak to Peak Vout=1.0Vdc 10 80 mVp-p
Peak to Peak Vout=5.0Vdc 25 80 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1,000 uF
Min ESR > 10mQ 5,000 uF
Output Current Range 0 10.0 A
Output Current Limit Inception (lout) Vout=3.3Vdc 17 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 1.9 Arms

DYNAMIC RESPONSE

lout step from 5.0A to 10.0A with di/dt= 5A/uS |Co=47uF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 60 uS
lout step from 10.0A to 5.0A with di/dt= 5A/uS |Co=47uF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 60 uS
EFFICIENCY Full load (10A)
Vout=5.0Vdc 94.5 %
Vout=3.3Vdc 92.0 %
Vout=2.5Vdc 90.0 %
Vout=2.0Vdc 88.5 %
Vout=1.8Vdc 87.5 %
Vout=1.5Vdc 85.5 %
Vout=1.2Vdc 82.5 %
Vout=1.0Vdc 80.0 %
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5;1\,/3/&: Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Operation
Input and Output Impedance

The FPLR12SR7510*A converter should be
connected to a DC power source using a low
impedance input line. In order to counteract the
possible effect of input line inductance on the stability
of the converter, the use of decoupling capacitors
placed in close proximity to the converter input pins is
recommended. This will ensure stability of the
converter and reduce input ripple voltage. Although
low ESR Tantalum or other capacitors should
typically be adequate, very low ESR capacitors
(ceramic, over 200uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 10uF with very low ESR
(ceramic).
FPLR12SR7510+AE A N ERM KB/ -4 VA THERL TS 2V
N-ADREEICHEEDHDIA NI YIAEIZ BT N -4D A
ACVDIEFEICT IV T VIR RN B LEHEHLET . Ch
ISRYIIN-IDREEEERERICL. ANV T VEREEIHILET K
ESRAVAL., RIFZDMDIVT UL —RRMICIIBMEHYELE AL A
AT WE RN HI=0IZIF, JEFIZIEBESRIVT U (27399 T200u F
LDIEYEHELET, N 48 F (T A S ERRITIBEESRD10 4 FE73v)
ANWTUEBELTOETS,

The FPLR12SR7510*A is capable of stable operation
with no external capacitance on the output. To
minimize output ripple voltage, the use of very low
ESR ceramic capacitors is recommended. These
capacitors should be placed in close proximity to the
load to improve transient performance and to
decrease output voltage ripple.
FPLR12SR7510*A(Z tH AIZHM T (F20F U MNELVREETHREL TEH
ELET . B AT VERMZT B7=80  HBIEESRD 7397107 VY D%
FEHELET BEROBFHRLEHE NI VERDT-HICEHD
IEEEICABIRESREIIY)AVT UV ERETHLEREOLET,

Note that the converter has a SENSE pin to
counteract voltage drops between the output pins
and the load. However, the impedance of the line
from the converter output to the load should thus be
kept as low as possible to maintain good load
regulation.

COIN-JEH NI FEARBOEBEN I M IET dEVAHTE
HoTLWET, LALELS BEOB VAL RFT 5101,
WN-IDH ADSERETDIA VAV T VAILATREARYIECL TS
N,

O Vin SENSE O——
R¥
. O ON/OFF Vout O
Vin
O GND TRIM O < Rload
CONTROL

INPUT R* is for negative logic option only

Fig. A: Circuit configuration for remote ON/OFF
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ONJ/OFF (Pin 6)

The ON/OFF pin (pin 6) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 2), as shown in Fig. A.

Two remote control options are available,
corresponding to negative and positive logic. In the
negative logic option, to turn the converter on Pin 6
should be at logic low or left open, and to turn the
converter off Pin 6 should be at logic high or
connected to Vin. In the positive logic option, to turn
the converter on Pin 6 should be at logic high,
connected to Vin or left open, and to turn the
converter off Pin 6 should be at logic low.
ON/OFFIfF(6FEL NEBAD LI, ¥ IUNQELVERELL) T+
EBIC&LYIUN-4%ZON/OFFFBDIEDONET . #4077 ERY T
AV 9IS T B1=8 . 2lE DY TPV bA-LERIRAIRETT

N TFATET VDG E AN —EEONT BIZZ6FEL VELowbA L, RXIE
RIEHLEL. AN -4EOFFF BIZIE6FBL Y EHighL AN L, XIEVinkiE
BELET RV TITIVavDHE . IUN-4EO0NT BIZIF6FELEVE
HighbA'lb, VinlZHEfE . RITRIEREL . AN —4EOFFF BIZ(L6FL Y
FLowbA MZLFET,

For a positive logic option, the ON/OFF pin (pin6) is
internally pulled-up to Vin. An open collector (open
-drain) transistor can be used to drive Pin 6.

The device driving Pin 6 must be capable of:

(a) Sinking up to 0.3mA at low logic level

KV F(T 1T VAV DIGE . ON/OFFEVIZEY 1~ VR TVIinIZT ATy 7S
NTWET -7V F=-7UFLAY) DI R4HON/OFFE Y D g
EICERARIRETY
ON/OFFEVHIRET BT WARICIE FRREENNRBETY,

(a) LowbA L TO.3mARRED YV IEED

For a negative logic option, the ON/OFF pin (pin6) is
internally pulled-down. A TTL or CMOS logic gate, or
an open collector (open-drain) transistor can be used
to drive Pin 6. When using an open collector (open
-drain) transistor, a pull-up resistor, R*=75kQ, should
be connected to Vin (See Fig.A).

The device driving Pin 6 must be capable of:

(b) Sinking up to 0.2mA at low logic level (=0.8V)
(c) Sourcing up to 0.25mA at high logic level (2.3~5V)
(d) Sourcing up to 0.75mA when connected to Vin

AN FATHTVIVDIHE . ON/OFFE VIEES 1-VREBTT W IV S TLY
F9. TTL. CMOSEY' v, XIEA=7vaLha(A=TUNAY) DIV 24%
ON/OFFt Y DIRIEIZERTRIBETY . 4703 (-7 UM LAY DIV
AEFEAT HEIT5k QIEE DT NTY7 HEIRE Vinl TR L TS,
(RASHR)

ON/OFFEVHIRET BT WARICIE T RREENHNRBETY,

(b) 0.8VELF DLowl A’ L TO2mAE TDYVIEES

(c) 2.3V-5VDHighy yILA L TO.25mAE TH G HE S

(d) Vin{EHAF (2120, 75mAE TO R EEN
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F DK Delivering Next Generation Technology

sﬂ\,ﬁﬁf Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Remote Sense (Pin 5)

The FPLR12SR7510*A converter incorporates a
remote sense function to compensate for voltage
drops between Vout (pin 3) and the load. SENSE (pin
5) should be connected via a separate trace to a
point close to the load or to a point where regulation
is required; see Fig. B. This trace should be located
in proximity to a ground plane to minimize noise
pick-up. Note that GND (pin 2) does not have a
sense function: good connectivity to a ground plane
is needed for low voltage drop.

In case the remote sense function is not required,
SENSE (pin 5) must be connected to Vout (Pin 3). In
the absence of this connection, the converter will
provide a slightly higher output voltage than that
specified.
FPLR12SR7510+AIUN -4l Vout 3B/ E B R DB TRIZEEET
EHIET 21=0I2, YE-MUAMREE AL TLET , SENSEGELV)IFE
i, RISHEABDELERIZE R OBRR THERFKEL TS, (BB
SH) CORRT/MADOEEER/NITEHH. I IV ITEELTE
LTS, GNDQBE V)TV ABEEAHYFE R AD T, EEET
E DT BIDIZT N ICRIFGERABETT,
VE-MEVABENN LB UG &1, SENSEGEL V) IEVoutBFEEV)IZHE
BLTLIESWD RO BWNMES . N TR AEEREIVETS
WEREFEHALET,

O——0 Vin SENSE O—
Vi O ONJ/OFF Vout O—
in
Rw
O——1—0O GND TRIM O
Rw

Fig. B: Remote Sense Circuit Configuration

Note that the remote sense function will allow the
output voltage at Vout to be up to 0.5V above the
nominal rated voltage in order to maintain regulation
at the sense point. The system design should take
this into account to ensure that the maximum power
drawn from the converter under a given set of
conditions does not exceed that allowed by the
derating curves.

VE-MUABEEE., tVABFTOBEERENITT 570, Voutii DE
EEEEHNEELYRKOVELET  VATAETH VT BHIE. C
DOBEEICBEL. TA-—T -7 THRINIRREANUT THERAT
BEIGEELTZELY,
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Output Voltage Programming (Pin 4)

The output voltage of the FPLR12SR7510*A
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPLR12SR7510xAD H W B E (IS ERIEIMEEHR T 50 . RIFHNEHE
BENTAIET 0.7525V~55VETRIZRIEETT ,

External Resistor

An external trim resistor, Rtgim, should be connected
between TRIM (pin 4) and GND (pin 2); see Fig. C.
The value of Ryrym, in kQ, for a desired output
voltage, Vo.req, in 'V, is given by:

HMEREIL RrpulETRIMIG F(4Z L") EGNDIRF (28 L) DR IS HE#IL
TLEZEW, BICE S, Ry PEH. RULELEABEETRORK
I2kYKROFET,

10.5

-1 [kQ]
(Voreq - 0.7525)

RTRIM =

Note that the tolerance of a trim resistor will affect the
tolerance of the output voltage. Standard 1% or 0.5%
resistors may suffice for most applications; however,
a tighter tolerance can be obtained by using two
resistors in series instead of one standard value
resistor.

Table 1 lists calculated values of Rigy for common
output voltages. For each value of Rgm, Table 1 also
shows the closest available standard resistor value.
Riam PLAEIFHNBEEDOLEICEELET, FEALEDFERKRIC
BVTIE ZEAIGRIF0S%RDIENTHATT . LAOLEAS, &
YBLLWH DB EOHICIE, 1 AKVE28Z2EIIERLET,
Table 1[Z—f3MRH HEEERET IROEBHIEEZRRLET . £
Table 1IZB#EMLIERZFERALEEADEMELRRLTOES,

o0——0 Vi SENSE O——
. O ON/OFF Vout O
Vin
2
o O GND TRIM O—] < Rload
%RTRIM

Fig. C: Configuration for programming output voltage

Ver 2.4 Mar. 2, 2012



F DK Delivering Next Generation Technology

sﬂ\//m’ Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Table 1: Trim Resistor Value

The Closest
Vores [V] Rrrim [kQ] Standard Value [kQ]
0.7525 Open
1.0 41.42 41.2
1.2 22.46 22.6
1.5 13.05 13.0
1.8 9.02 9.09
2.0 7.42 7.50
2.5 5.01 4.99
3.3 3.12 3.09
5.0 1.47 1.47
5.5 1.21 1.21

External Voltage Source

To program the output voltage using an external
voltage source, a voltage, Vcrre, should be applied to
the TRIM pin. Use of a series resistor, Rexy, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.

N EREFES>THAEREEZRET HIZIE, TRIMEGF TV DEE

EEMLET, BERENBETEL0EEITE1-6. TRIMIFF L5

HERMICERZEINICER TS LEHHOLET.

The voltage of the control voltage V¢rry, in V, for a
given value of Rexr, in kQ, is given by:

Vo BER TREORICEYEHAAEETT,

_ (1+ Ry )(VO-REQ -0.7525)

Ve = 0.7 T

[V]

Table 2 lists values of Verre for Rexr=0 and
REXT=15kQ-
Table 21FRey=0D B &R, =15kDEED Vg BEZRLTLET,

ble 2: Control Voltage [Vdc]

Vo-rec [V] Verre (Rext=0) Verre (Rext=15k)
0.7525 0.700 0.700
1.0 0.684 0.436
1.2 0.670 0.223
15 0.650 -0.097
1.8 0.630 -0.417
2.0 0.617 -0.631
2.5 0.584 -1.164
3.3 0.530 -2.017
5.0 0.417 -3.831
5.5 0.384 -4.364
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Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 4.4V. It will then turn on automatically when
the input voltage reaches typically 5.5V.
FELTWAIRETANEENTYPTLAVEREIZHD E, CDIVN -4
FEEMIZFIELEY . F-. ANBEATYPTEEVELEIZAGSE, S
DIN-ALBBMICEMEERIBLET .

Output Over-Current Protection (OCP)

The converter is self-protected against over-current
and short circuit conditions. On the occurrence of an
over-current condition, the converter will enter a
pulse-by-pulse hiccup mode. On the removal of the
over-current or short circuit condition, Vout will return
to the original value (auto-reset).
COWN-AFAEREERICHLBCRELET . BERKEICLS
&L CDIAUN-RIINWA-N - JbA HICCUPE-FIZ#Y | BEFIRAEA
ERENDEVoutl LEFEDEICRYET . (BEYE9N

Over-Temperature Protection (OTP)

The converter is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the converter
will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).
COWN-FIEMBREREERLCOET . BETBMERHICLST
MBREEICADE, COIVN - BEBMICELELES . REGREIC
ETTABEBEMICEIBLET . (BEEIN)

Safety Requirements

The converter meets North American and
International safety regulatory requirements per
UL60950 and EN60950. The converter meets SELV
(safety extra-low voltage) requirements under
normal operating conditions in that the output
voltages are ELV (extra- low voltage) when all the
input voltages are ELV. Note that the converter is not
internally fused: to meet safety requirements, a fast
acting in-line fuse with a maximum rating of 10.0A
must be used in the positive input line.
CDIYN-4IFUL60950LEN60950(= &k Dbk, R UEMS MRS E%E
EELTOET ., COIN AT BEDEBIERH TITHE LV TSELVD
EHEFBELTEY. AWEENELVTHNIEE WEFLELVERYE
T AL, SOIVN-HEREIZL1-REFH > TLFERAD T, REHE%
ISEESEBHIZIE AHAFVDOT5ABIZENETE TR AEH10.0A
Dea-RZHERL T,
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F DK Delivering Next Generation Technology

5!/\,/3/&2 Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Characterizatio
Overview

The converter has been characterized for several
operational features, including thermal derating
(maximum available load current as a function of
ambient temperature and airflow), efficiency, power
dissipation, start-up and shutdown characteristics,
ripple and noise, and transient response to load
step-changes.

COWWN-ERETU-TY . $hE. BHEX. R5-+797 8 RU

Sy IVBEEDEIE. VTN MR BB R EBREEED, SFESE

BEMERETHEMA TONET,

Figures showing data plots and waveforms for
different output voltages are presented in the
following pages. The figures are numbered as
Fig.*V-#, where *V indicates the output voltage, and #
indicates a particular plot type for that voltage. For
example, Fig *V-2 is a plot of efficiency vs. load
current for any output voltage *V.

EFHNEBEEROT -1, REEBORIELUEZEOAN -V ITBE SN TOE
9. AIFig *V-#D LSIZHF S TSN THY  *VITHAEBEERL.
HIFEDTIMERLET, BIZIE Fig*v-2&dHNIE +VIEBITOH
ERMHERLET,

Test Conditions

To ensure measurement accuracy and
reproducibility, all thermal and efficiency data were
taken with the converter soldered to a standardized
thermal test board. The thermal test board was
mounted inside FDK’s custom wind tunnel to enable
precise control of ambient temperature and airflow
conditions.

BIERE. RUBEMHEERICTZHIC.2TOEE. RUHE
T8I L SN =R E A - (AN —4ZE BT LTRELT
WEYREFFMEA - ZFOKEFRORRAEREHBRNICRE T HIL
T.RERE. RUREZHEEICEELTVET,

The thermal test board comprised a four layer printed
circuit board (PCB) with a total thickness of 0.060”.
Copper metallization on the two outer layers was
limited to pads and traces needed for soldering the
converter and peripheral components to the board.
The two inner layers comprised power and ground
planes of 2 oz. copper. This thermal test board, with
the paucity of copper on the outer surfaces, limits
heat transfer from the converter to the PCB, thereby
providing a worst-case but consistent set of
conditions for thermal measurements.

I FF @R N (XEX0.060”(1.6mm)ED4EPCBTIER L TLVET . &
E2B DB TN -4ERET H1=ODN YN EFDEBRADN -V D
HZBRELTVES, REBI2BIZT70 u mOEAETEN . RUY TN
ERRLTOET , COKSITRBOIRBERY <D ALLI-RETE
K =FIE. N —4MSPCBADED R IFEFIRL ., T-AM-ATHY 4
MoFEOE|EETHERGEEERLTLES,
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Test Chamber

FDK’'s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM (equivalent to natural convection, NC) to
600LFM, at ambient temperatures between 30°C and
85°C. Infrared (IR) thermography and thermocouples
were used for temperature measurements.

FDK4F 8 00 iR RERZE B (X 7K F A R D @5 A 50LFM(B ARt iR LR
% NO)M5600LFME THEZ (CHIHTZ | IRITRE (330°CHh 585°CE
HETEES BREREICIFIMRRY - IMERBEREFEALT
WEY,

It is advisable to check the converter temperature in
the actual application, particularly if the application
calls for loads close to the maximums specified by
the derating curves. IR thermography or
thermocouples may be used for this purpose. In the
latter case, AWG#40 gauge thermocouples are
recommended to minimize interference and
measurement error. An optimum location for
placement of a thermocouple is indicated in Fig. D.
WN-ADREEEEOERRETAETSILEHEIOLET, FIC
EFERLOBRARET (L -TV) DRKEITEVGE IEBIE A
BETY, BEIEICEFRIMEY-T7 571 RITBEMELMH 1
TET RERMEZERATLIEE. ROHIFICEEIEEHE=HE,
EREFDECT 0. AWGAODRABREHBELET . BEXNTD
BIE I RBEAERRIEEDITRLET,
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Thermal Derating

Figs *V-1 show the maximum available load current
vs. ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C,
with airflow rates from NC(50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
horizontally, and the airflow was parallel to the long
axis of the converter, going from pin 1 to pin 6.
*-1EHIREEELAZBOEGTISHETERAENERERL
F9 . BRIFERELEZENC(50LFM)~ 400LFM® 5544 T30°C ~85°C D i
EEBSETVET, WN-UTKFITHEL, AREEIN-IORF
FEIZSETTIBEYAS6EEVIZHEIFTRNTVET,

The maximum available load current, for any given
set of conditions, is defined as the lower of:

(i) The output current at which the temperature of any
component reaches 120°C, or

(ii) The current rating of the converter (10A)
ERDAEEHTRALNERDOETTROESYERLET

M) WIFhHDOERRDBEN120°CICEELEADOHAER. XK
(i) WN-4DRHERER (10A)

A maximum component temperature of 120°C should
not be exceeded in order to operate within the
derating curves. Thus, the temperature at the
thermocouple location shown in Fig. D should not
exceed 120°C in normal operation.

BET AT DEERNTEMESE 5102, BBRIREL120°CEER
ZENKSITTEHELEZSL, o T BEEERKICRIDISRTLED

HEXORENI120CEBALNKSIZL TS,

In case the application requires high reliability or
operates continuously for a long term, a maximum
component temperature of 85°C should not be
exceeded. Exposure to temperature more than 85°C
for extended periods may affect converter reliability.
EREEMNERSNIZETOFERYL. RERERET 585EC
FRAFEDISEIL. 85°CEBZ VR THEALTT S, 85°CEHE
AHRETORBEBET. ARROEBERICEEE5A5EMH
VET,

Note that continuous operation beyond the derated
current as specified by the derating curves may lead
to degradation in performance and reliability of the
converter and may result in permanent damage.
HABRT A -TI -7 TIRESN-ERERTBA-EHRLI-R
fEIE. HREDET. EEEOET. RUT/ 1-VOWEBESIFRITC
ERBYET,
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Thermocouples

Fig. D: Location of the thermocouples for thermal testing

Ripple and Noise

The test circuit setup shown in Fig. E was used to
obtain the output voltage ripple. And Fig. F was used
to obtain the input reflected ripple current waveforms.
The output voltage ripple waveform was measured
across a 1uF ceramic capacitor at full load current.
HEICRY REBRERIEH AT VORIEIFERLTEY . AAYT LD
BIEICITRFORBREIEEEALTVET . £ TOH AT VKR IF1
UFDE7IIT v EBLTRELTOES,

—_—
. i O
TuH Vin Vout
Input Inductor| Vout

CiN Co
— DC/DC -4 i
- 4X47.“F Converter -1 1uF_ -1 2X47.HF
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND o}

Fig. E: Test setup for measuring output voltage ripple

>
° Vin Vout O
1uH Ci
Input Inductor]  100uF Vout
* 0S con + c
4 DC/DC .- L~
e 4X47.HF Converter -1 1uF_ -T— 2X47.“F
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND 0

Fig. F: Test setup for measuring input
reflected ripple current
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Output Current [A]
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0 [ [
30 40 50 60 70 80

Ambient Temp [DegC]

Fig-5.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=5.0V with
Vin=12V. Maximum component temperature =120°C
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-+
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£ 75 215
“ 70 %1.0
65 o 0.5
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0 1t 2 3 4 5 6 7 8 9 10
Curernt [A] Current [A]
Fig-5.0V-2: Efficiency vs. load current and input Fig-5.0V-3: Power Loss vs. load current and input
voltage for Vout=5.0V. voltage for Vout=5.0V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
http://www.fdk.co.jp Page 10 of 27 Ver 2.4 Mar. 2, 2012




F DK Delivering Next Generation Technology

5&'\,/3/*2 Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Tek 125k84/sr 5 Acqgs
L

B 0.0V &% Ch3 1.00V & M2.00ms ChiJ 5.4V

Fig-5.0V-4: Turn-on transient for Vout=5.0V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2 ms/div.

Tek ETiTE 250MS/§ 2 Acgs
L

N v
10.0my &

Fig-5.0V-6: Output voltage response for Vout=5.0V
to positive load current step change from 5A to 10A
with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.

http://www.fdk.co.jp

Page 11 of 27

Tek HGTH 125MS/§ 14 Acqs
L

1=

VM MMM

~ B 20.0mVe M 2,005 CHZ 7 4.4mV

Fig-5.0V-5: Output voltage ripple (20mV/div.) for
Vout=5.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12V.

Time scale: 2 us/div

Tek ETiTE 250MS/§ 3 Acgs
L

—ThHz To0mvVAe M 20.0ps Cha v
10.0mvV &

Fig-5.0V-7: Output voltage response for Vout=5.0V

to negative load current step change from 10A to

5A with slew rate of -5A/us at Vin=12V. Co=47uFx2

ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.
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Fig-3.3V-1: Available load current vs. ambient
temperature and airflow rates for Vout=3.3V with
Vin=12V. Maximum component temperature = 120°C.
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Fig-3.3V-2: Efficiency vs. load current and input Fig-3.3V-3: Power Loss vs. load current and input
voltage for Vout=3.3V. voltage for Vout=3.3V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tek 125k8fsr 1 Acqgs
T
[ I

1=

WER 70.0V & Ch2 1.00V & M2.00ms ChiJ 5.4V

Fig-3.3V-4: Turn-on transient for Vout=3.3V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2ms/div.

Tek HGTE 250MS/§ 2 Acqs
T
[ I

1=

T

~~Ch2 100mVvh M20.0§s Chd 7 4.9mv
10.0mV &

Fig-3.3V-6: Output voltage response for Vout=3.3V
to positive load current step-change from 5A to 10A
with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.
Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.)
Time scale: 20us/div.
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Tek 125MS/§ 8 Acqs
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Tek HGTE 250MS/§ 2 Acqs
T
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T WRE 20.0mVE W 2.00ps Ch2 7 6.0mV

Fig-3.3V-5: Output voltage ripple (20mV/div.) for
Vout=3.3V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12V.

Time scale: 2 us/div

1=

~~Ch2 100mvvh M20.0ps Chd v 4.9mv
10.0mV &

Fig-3.3V-7: Output voltage response for Vout=3.3V
to negative load current step change from 10A to
5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic.
Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.)
Time scale: 20us/div.

Page 13 of 27 Ver 2.4 Mar. 2, 2012



| =d D ] | < Senrr? Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-2.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.5V with
Vin=12V. Maximum component temperature =120°C
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60
T 234 s b8 90 0.0012345678910
Current [A] Current [A]
Fig-2.5V-2: Efficiency vs. load current and input Fig-2.5V-3: Power Loss vs. load current and input
voltage for Vout=2.5V. voltage for Vout=2.5V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tek 125k8fsr 13 Acqs
T
[ I

1=

WER 70.0V & Ch2 1.00V & M2.00ms ChiJ 5.4V

Fig-2.5V-4: Turn-on transient for Vout=2.5V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2 ms/div.

Tek HGTE 250MS/§ 3 Acqs
T
[ I

1=

T

~~Ch2 100mVvh M20.0§s Chd 7 4.9mv
10.0mV &

Fig-2.5V-6: Output voltage response for Vout=2.5V
to positive load current step change from 5A to 10A
with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.
Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.)
Time scale: 20us/div.
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Fig-2.5V-5: Output voltage ripple (20mV/div.) for
Vout=2.5V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12V.

Time scale: 2 us/div

1=

—

~~Ch2 100mvvh M20.0ps Chd v 4.9mv
10.0mV &

Fig-2.5V-7: Output voltage response for Vout=2.5V
to negative load current step change from 10A to
5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic.
Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.)
Time scale: 20us/div.
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Fig-2.0V-1:
temperature

Available load current vs. ambient
and airflow rates for Vout=2.0V with

Vin=12V. Maximum component temperature = 120°C
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Fig-2.0V-2: Efficiency vs. load current and input Fig-2.0V-3: Power Loss vs. load current and input

voltage for Vout=2.0V.

Airflow rate=200 LFM (1m/s) and Ta=25°C.
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voltage for Vout=2.0V.
Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tek 125ks4’sr 2 Acqgs Tek 125MS/§ 17 Acqs
T T
L v | § T
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S 700V S Cha 00V W W200ms Chi 7 s4V 00— ————WIF 0 0mVE M2-00}is ChI 7 B.0MV
Fig-2.0V-4: Turn-on transient for Vout=2.0V with Fig-2.0V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=2.0V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 1uF ceramic at Vin=12V.

Top trace: Vin (10V/div.) Time scale: 2 us/div

Bottom trace: output voltage (1V/div.)
Time scale: 2 ms/div.

NI UL SURUE N UL NUNUL U P N E M Y S
10.0mvV & 10.0mvV &

Fig-2.0V-6: Output voltage response for Vout=2.0V Fig-2.0V-7: Output voltage response for Vout=2.0V
to positive load current step change from 5A to 10A to negative load current step change from 10A to
with slew rate of 5A/us at Vin=12V. Co=47uFx2 5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic. ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-1.8V-1: Available load current vs. ambient

temperature and airflow rates for Vout=1.8V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.8V-2: Efficiency vs. load current and input

voltage for Vout=1.8V.
Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Airflow rate=200 LFM (1.0 m/s) and Ta=25°C.
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FPLR12SR7510*A
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Tek 125ks4’sr 15 Acqs Tek 125MS/§ 9 Acqs
T
L ¥ L
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S 700V S Cha 00V W W200ms Chi 7 s4V 00— ————WIF 0 0mVE M2-00}is ChI 7 B.0MV
Fig-1.8V-4: Turn-on transient for Vout=1.8V with Fig-1.8V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=1.8V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 1uF ceramic at Vin=12V.

Top trace: Vin (10V/div.) Time scale: 2 us/div

Bottom trace: output voltage (1V/div.)
Time scale: 2 ms/div.

........................ ........................
10.0mvV & 10.0mvV &
Fig-1.8V-6: Output voltage response for Vout=1.8V Fig-1.8V-7: Output voltage response for Vout=1.8V
to positive load current step change from 5A to 10A to negative load current step change from 10A to
with slew rate of 5A/us at Vin=12V. Co=47uFx2 5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic. ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
Page 19 of 27 Ver 2.4 Mar. 2, 2012
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Fig-1.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.5V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.5V-2: Efficiency vs. load current and input Fig-1.5V-3: Power Loss vs. load current and input
voltage for Vout=1.5V. voltage for Vout=1.5V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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1=

X 00V & ChZ 100V & M2.00ms Chi F 5.4V

Fig-1.5V-4: Turn-on transient for Vout=1.5V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2 ms/div.

AV
10.0my &

Fig-1.5V-6: Output voltage response for Vout=1.5V
to positive load current step change from 5A to 10A
with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.
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Fig-1.5V-5: Output voltage ripple (20mV/div.) for
Vout=1.5V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12V.

Time scale: 2us/div

I
10.0my &

Fig-1.5V-7: Output voltage response for Vout=1.5V
to negative load current step change from 10A to
5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.

Ver 2.4 Mar. 2, 2012



| =d D ] | < Senrr? Series

FPLR12SR7510*A

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

11
Sy A N A N N
9
— 8
<
- 7
c
£ 6
>
O 5
3 4
S
o 3 —a—400LFM |
2 ——200LFM ||
1 ——NC(50)
0 [ [
30 40 50 60 70 80
Ambient Temp [DegC]
Fig-1.2V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.2V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.2V-2: Efficiency vs. load current and input Fig-1.2V-3: Power Loss vs. load current and input
voltage for Vout=1.2V. voltage for Vout=1.2V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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T00V & M2.00ms Chi 7 5.4V

Fig-1.2V-4: Turn-on transient for Vout=1.2V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2ms/div.

Th  T00mvi M 20.0ps Chd 7
10.0mV &

—damv

Fig-1.2V-6: Output voltage response for Vout=1.2V
to positive load current step change from 5A to 10A
with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.
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Fig-1.2V-5: Output voltage ripple (20mV/div.) for
Vout=1.2V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12V.

Time scale: 2us/div
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Fig-1.2V-7: Output voltage response for Vout=1.2V
to negative load current step change from 10A to
5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.
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Fig-1.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.0V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.0V-2: Efficiency vs. load current and input Fig-1.0V-3: Power Loss vs. load current and input
voltage for Vout=1.0V. voltage for Vout=1.0V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Fig-1.0V-4: Turn-on transient for Vout=1.0V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2 ms/div.
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Fig-1.0V-6: Output voltage response for Vout=1.0V
to positive load current step change from 5A to 10A
with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.
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Fig-1.0V-5: Output voltage ripple (20mV/div.) for
Vout=1.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12V.

Time scale: 2 us/div
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Fig-1.0V-7: Output voltage response for Vout=1.0V
to negative load current step change from 10A to
5A with slew rate of -5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (5A/div.)

Time scale: 20us/div.
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Mechanical Drawing
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Pin Connections

Pin # Function

1 Vin

GND

Vout

TRIM

SENSE

ol || WIDN

ON/OFF

Part Numbering Scheme

Notes
All dimensions are in millimeters (inches)
Unless otherwise specified, tolerances are +/- 0.25mm
Connector material: Copper
Connector finish: Gold over Nickel
Converter weight: 0.2360z (6.79)
Converter height: 8.90mm Max
Recommended surface-mount pads: 2.1 x 3.1mm

Product Shape Regulated/ Input Mounting Output Rated ON/OFF Pin
Series P [\ [o])] Voltage @ Scheme Voltage Current Logic Shape
FP L R 12 S R75 10 * A

. 0.75V ;
Series R: _ Surface . N: Negative
Name Large Regulated Typ=12V Mount (Pé%gerir;];ag)le' 10A P: Positive Standard
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Notes

PATTERN DESIGN: Please prohibit patterns other than 0V shield pattern the pattern drawing under the
product considering the interference etc. of the insulation failure and another circuit.

N-UEREH: BRTEAONG-VEIZELEIRETRELICHEIREDFSFEEZERLTOV - NI-V S ONG-VIFEIEL TS
230y,

NUCLEAR AND MEDICAL APPLICATIONS: FDK Corporation products are not authorized for use as critical
components in life support systems, equipment used in hazardous environments, or nuclear control systems
without the written consent of FDK Corporation.

BELVERDTIVI-Vay: FDKERIEGHBFEE. BRERRICERASNIHRE. FEAKFE/ATLGZEICH T HEEL
mELTIE, FDKOFEFEELGLTOFERTETENFER A,

Operating Conditions: Do not use converters under the following conditions because all these factors
deteriorate the converter characteristics or cause failures. 1) Wet or humid locations, 2) corrosive or deoxidizing
gas (Hydrogen sulfide, Sulfurous acid, Chloride and ammonia, etc), 3) Volatile or flammable gas, 4) Dusty
conditions, 5) Under high pressure or low pressure, 6) location with salt water, oils, chemical liquids or organic
solvents, or 7) Strong vibrations or mechanical impact.

FRARE: RN 42U TFITRIRBETIHERICAELGENTZEN, IABFIn - 104 E L LSE, REDHE. MEDR
HEBYET, 1) KEMDBEFACLED-DICHBTEEZNDHDHIGM. 2) BRI ETHENR BREKER. B, BR.
TUEZTE) FERPR.3) ERME. SINEOHAINAFER. 4) MEDSUVEFT, 5) BE. FFMESh-EIH., 6) &K,
. ER BRBRICISINGGER. XIE 7) BEGIRE. RIZEBESNHSHER

HIGH RELIABILITY AND LONG LIFE APPLICATIONS: If FDK Corporation products are used in high reliability
or ling life applications, reduce temperature of the converters and determine the condition on your own
responsibility after confirming reliability and life time in your actual application.

EEEE. RURFGHERSNIEETOEA: RN -1Z25EHE. XFRFGVBERSNIEZETHERATIHEITF. K
WN-IDRERBRET HELLIC, ERHERDERICEVTEEE LTOEEMEFMEHEL THEASFHEREL TS,

CLEANSING : Cleansing of this converter is not recommended. When cleansing, determine a cleansing
condition on your own responsibility after confirming there is no impact on the characteristics/performance of the
converter.

i RN IDEFRISERNVLERA, EFRTEIEEDOEREEL L. BEHBRBERITEVTERIN IO/ EREICZEN
BNEZHRLTRELTEEL,

SPECIFICATION CHANGES AND REVISIONS: Specifications are revision-controlled, but are subject to
change without notice.
EROEFELRE: EHRIFBBUCISTEEINATOVET L, FELGLTEETIEENTIVET,

Storage Condition:

Sealed bag

Opened *

Storage Temperature

Less than 40 degC

Less than 30 degC

Storage Humidity

Less than 90%RH
Non Condensing

Less than 60%RH
Non Condensing

Storage Life

12 months

12 months

* MSL rating of this product is 2 (IPC/JEDEC J-STD-033)

REEH:
REAEEF BE 2 *
RERE 40°CLLF 30°CLLF
REZE 90%RHLL T (FETLEL) 60%RHLLT (FETLEL)
REHR 1257 BLIA (B 1K) 124 B LAA

* A8 S DOMSLL-T(U7 [ZLA L2 TY (IPC/JEDEC J-STD-033)
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