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Description
The BR301 is non-isolated step down type DC/DC
converter module.
This provides a complete DC / DC converter solution,
requiring few external components. It can be configured
easily, reducing overall design time, allowing reuse of
designs, and saving space on the application PCB

R
Features and Benefits
e i1 3.3V 1A 3.3W
Output
® 42 14mmx14mmx10mm (WxDxH)
Outline
e EE 1.6¢9
Weight
o F—JL-A2-T
All In One
o THAT—
Design Free
® SXhE 87% typ. (Vin=8V. lo=0.6A FF)
High Efficiency : 87%(typ) at Vin=8V. lo=0.6A
® SRIRAAVF LT HMIcEY/INRLERE
Miniaturizes space required, by using high-frequency
switching technology
o {REEHAE
Protection functions
BEFIRE

Overcurrent Protection function (OCP)

R
Applications
® FA B35

Factory Automation
® FiSHaR
Communication devices

o KA

Consumer electronics
® ZMfth

Other low power conversion

s8R

Appearance

FERRYY
Main Specifications
ANEEEHE DC8 ~ 30V
Input Voltage Range
EE%A =X BEFav/A
Circuit Topology : Step-Down Chopper
TR IR 350kHz

Switching Frequency

RoHS fEfxtit

RoHS Directive Compliance

® EU Directive 2002/95/EC [ZEDULNTHIBTL . #R &>t
ENERE. 2. ARSHL KR, KEVO L. XU,
HERRREMHFID PBB. PBDE [EEHLNI-EHE
IZEELTLSEEZRLET,
Lead, cadmium, mercury, hexavalent chromium and PBB,
PBDE meet the specified criteria on the basis of EU
Directive 2002/95/EC, except for nonrestricted materials.
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it FA [ & 51
Application circuit example
4 1
J) VIN Vo O
Vin BR301
8V - 30V +
e —— CIN GND —— Co | Load
220uF Co
EfE:470uF

or
t53v9D:30uF

—0O =
N
%05

Co:
Electrolytic Capacitor : 470uF
or
Ceramic Capacitor : 30uF

R RKTER (FR4EE4 Ta=25°C)

Absolute Maximum Ratings (Unless otherwise noted Ta=25°C)

5 H i F i 5 R fE B A iz &
Item Pins Symbol Standard Value Unit Remarks
=]
ANEE 42 Vin ~0.3~+35 v
Input Voltage

HRBEEHE (RtE84 Ta=25°C)

Recommended operating range (Unless otherwise noted Ta=25C)

] RAIE -
= H U F i 5 Standard Value B g &
Item Pins Symbol MIN MAX Unit Remarks
ANEEEHE ~
Input Voltage Range 4-2 Vin 8 30 V
HAOEREH ~
Output Current Range 1-2 lo 0 1 A
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w - RI&E
IH H im F = Standard Value B I & &
Item Pins Symbol MIN TYP | MAX Unit Remarks
ANER _ V= 24V
Input Current 4-2 In B 0.17 o A lo=1A
FHEN _ . . V= 24V
Standby Power 4-2 Psre 0.13 w lo= 0A
HABE _
Output Voltage 1-2 Vo 3.3 v
EEERE _ _ o
Constant Voltage Accuracy 1-2 Vice 3 o 8 %o
HAER _
Output Current 1-2 lo 0 o 1 A
BAHNE) i
Maximum Output Power 1-2 Pomax o o 3.3 w
HAYYTIL | 4 Vin= 24V
Output Voltage Ripple 1-2 Vere 50 mVe.p lo= 1A
llill jJ/’rf (1) _ _ . VIN= 24V
Output Voltage Noise 1-2 Vioise 50 mVe.p lo= 1A
Output Overcurrent Protection ocP )
TAL=T1T
E’J«Eiﬂggﬁg _ T _40 _ 85 oC j]_7°ﬁ L)
Operating temperature range oP With derating
curve
y HEELGEC
BN E I # . ‘Fns&g% &
Operating humidity range o Hop 10 o 90 %o With no
P g yrang condensation
R R T 20 | — | & | -
Storage temperature range STG
y HEELGEC
R7FIE E #0 . fBERET oL
A — HSTG 5 — 95 Yo With no
Storage humidity range .
condensation
=] S &
RS — — 10 — 55 Hz
Frequency
et — - — 198 | — | m&
Acceleration )
75| BEAE . . . 1 . min SEEES
— Sweep time ¥
it 41 Eh g Non-operating
Anti-vibration = — — — 1.5 — mm state
Amplitude
4R A
Vibration — — — XY, Z — —
direction
hn i B . . . > . hour
Vibration time
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50mm DEFSH
LAV —ME
[SET.ETD JEEN1ERY
it g e E#(FFESE HERECL
Impact resistance |F alling from the _ - — - — — | Non-operating
height of 50 mm state
onto the concrete No fault
surface(5 times
on each side)
HWRHE - __ S Y R
Product weight
E3[EN 2
TERZESR
Ko 14x14x Nk
Product outline W x D x H - - - 10 - mm Refer to
outline
drawing for
details

Wy T - /74X DBIFE L. BABFOmIHICIEE SN Co=470uF OERIV T HOMEEHEERELET . Cin
. RAYFUOERBUWEIVE YXF HHH) . Co (. R4V FUIERRADEAE—SF RGO IVE ZL ) %
FHALET.COEE, 470uF DERILTUH(E, HABFASER 10mm OMECEELET (Vv T IL- /4 XH
EERSR),

The ripple measurement is made at both ends of the electrolytic capacitor Co (470 puF). For the capacitor Cin , a YXF type
made by Rubycon for switching power supplies, or equivalent, is recommended. For Co , a low impedance ZL type made
by Rubycon for switching power supplies, or equivalent, is recommended. In this case, a 470 uF electrolytic capacitor is
connected at 10 mm trace length from the output terminal.

Jﬁigiﬂz%tﬁzog{mz
= L, _ YAAd—
REl&Er—7)L:1.5D2V(50Q ) L=1.5m Oseillosoope

1.5D2V(50Q ) L=1.5m coaxial cable = BW20MHz Z=1MQ

Z=1MQ

T:5—3%—A Terminator

50Q
Cin:220uF BHIVT VY Load
EIectron‘Eic capacitor 10nF
Co:470uF EfFAVT Y 10mm ;

Electrolytic capacitor

Uy 7N ) A ZRERE
Ripple Current Measurement Circuit
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RERFFE

Performance Characteristics

3£ 5 — & (Vin=8V/30V, Vo=3.3V)

Vin=8V

Si.T S SSeLLLL

TIo=0A

L Chd:VIN(SV/DIV) .

4

Ch1:Vo@V/DIV).  Ch2:IL(500mA/DIY)
_::;::;::::&:::_:::::’::::::::_

N

<

i

Ch3:SW(SV/DIV) :

VUL

Chi| 2.00V &Ch2[ 500mAQ

M[T.00ps A Ch3 & 7.50V|

ch3[ 5.00V

O 5.00V &

TIo=1A

50.40%

Tek Prevu | [

h|
il

;Chl;:Vo(;ZV/DIV\)\\ Q

=14

L ChavnGVDLY)

Ch2:ALE00mA/DIY)

kv

Rv.

.t

5

Ch3:SW(SV/DIV) °

B —

Chi| 2.00V ®&Ch2[ 500mAQ

ch3[ 5.00V W 5.00V &
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Vin=30V

Tek Prevu |

Io=0A

;

1

N

Ch1:Vo(2V/DIV)

*

T CRAVA(TON

/DIV)

<\

Ch2:IL(500mA/DLY),

)

2

RYTRYRTAY
yy vy

Ch3:SW(SV/DIV) :

Chl 2,00V ®&Ch2[ 500mAQ

M[2.00ps] A Chz & 7.50V

®EE 5.00vV |ch4[ 10.0V

To=1A

B

20.00 %

;

Tel

| L

k (51 l

1

Ch4: Vix(10V/DIV)

Seoe

p——

Ch1:Vo(2V/DIV).
[E) SR :. 0( k&

Ch2:IL(S00mA/DIY)

2 9

Ch3:SW(SV/DIV) |

Chl 2,00V &Ch2[ 500mAQ

M[T.00ps] A Cha & 7.50V

i€ 5.00v |ch4[ 10.0V

o=
==1=38

HAa
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BELR
Temperature Rise
| P Vin= 30V, Vo=3.3V, lo= 1A ¢
R _Vn 30V, Vo-3.3V, lo= 1A IS
M . hmg( C) }JmFE__ta‘-f-( C)
easurement Points .
Temperature Temperature Rise
12593 = 68.5 412
Inductor Top
FAA—E 3
1. .
Diode Top 715 44.2
TIRVIATLY = 58.7 31.4
Ceramic capacitor Top
IC = 74.8 475
Bottom
SsyhaU = —
ANt> J? /T./"j' = 64.2 36.9
Input ceramic capacitor Bottom
.‘:h'jjt7=‘y’7.:u7'/."j' * 62.2 349
Output ceramic capacitor Bottom
FEERRE
. — 27.3 —
Ambient temperature
Regulation Efficiency
3.34 100
3.32 80
S
S 330 L S = o0
S, | ==VIN=sV | g o K[ TeTVIN=sV
8- VIN=12V = —EEVIN=12V
326 VIN=24V  ——— 20 £ — VIN=24V _|
=< VIN=30V =& VIN=30V
3,24 T T T T 1 0 T T T T 1
00 02 04 06 08 1.0 00 02 04 06 08 1.0
Io (A) Io (A)
Output Characteristics Derating Curve(Natural Cooling)
4 1.2 J-
;BUM 1.0 E®
3
! 0.8
<) 1 ——VIN=sV Lo  TTVIN=SY -
> —B—VIN=12V — 04 == VIN=12V
1 +— VIN=24V rb 02 VIN=24V
== VIN=30V : *l VH\1=30V|
0 T T T T 1 0.0 T T T
0.0 0.5 1.0 15 2.0 25 0.0 20.0 40.0 60.0 80.0 100.0
Io (A) Ambient Temperature(“C)
Rov.1.3 B BS MR RH
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Block diagram
3 NC
____________________ Ormm—— e ————
4 1
o— —000
VIN Vo
L¥ail—AIC %
Regulator IC

M Sy Ry g S

2 GND
Ui F B 5
Terminal Arrangement
%PES | 25 A
Number Name Function
! Vo Out;?tuez?linal
2 GND Groguzzil: %ﬁfn%inal
3 NC No:%jfl%‘etted
4 Vi Inpﬁtjg:iﬁ;nal

i A RE

Pin Function
1. Vo
DC/DC av/\—4DEEBD H HIFF T, cDImF& GND ImFhASHADERYHLET,
Output terminal of the positive electrode of the DC / DC converter. The output load can be taken from
this pin and the GND pin.

2. GND

DC/DC av/\—AD YT SV RIHFTY , COIHFE Vo lmFMAOHAEWMYHLET,

Ground terminal of the DC / DC converter. The output load can be taken from this pin and the Vo pin.
3.NC

BEMIMTF T . COWMF(E, BT AT LTS,

Not connected. Do not use this pin.

4. VIN
DC/DC AV /A—ADEBD A HHFTT, ZDiFE GND i FRIIC DC8~30VERIMBLET .
Input terminal of the positive electrode of the DC / DC converter. The input voltage of 8 to 30 VDC can
be supplied between this pin and the GND pin.

Rev.1.3 Yo UESKASMH 7
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BRET7 IV r—ay
Typical Application

® EVa—LEMYKRSIGE T AMET—REE-> TSN, ART—RIFVRMRNS YT EZAL, BREHLEDT-8,
IMQ DIEREMNMEITSEVFATAN AN TS,

When handling the products, the operator must be grounded. To prevent shock hazard, grounded wrist straps should be
used and at least 1 MQ of resistance from the operator to ground should be placed near the operator.

® AAIIZ Cy =220uF FBEDEMRILTUoHEM T TN ADBENRELTONIL, Cn IEFETT,
An input electrolytic capacitor, CIN , of approximately 220 nF should be connected to the input side of the
BR301. If the input voltage is stable, it is not required.
® HA{AlIC Co =470uF FBEDEMAOL ToY, F=X. 30uF BEDESIv/aL T oY EMITTIESLY,
An output capacitor, Co , either electrolytic of approximately 470 pF or ceramic of approximately 30 pF
should be connected to the output side of the BR301.
¥Cin &, RAYFU I BRA L IVE YXFHEY), Co DERILTUHER(VF U BRADESVE—F DX
VeIV ZL S £33y /a0 T oS I EEERME GRM31CR71E106KA12 82 & (25V10uF) # 3 &
HEHRCOEREHELET,
For Cin , a YXF type made by Rubycon for switching power supplies or equivalent is recommended.
For Co , either a low impedance ZL type made by Rubycon, or three ceramic capacitors connected in
parallel (GRM31CR71E106KA12 made by Murata), for switching power supplies or equivalent are

recommended.
O FREDSIZELICKOTHAIYT LA KREIBEIBEINIGZELHYET DT, EYF L TOHEREREHRELE

ER
Depending on PCB layout, output voltage ripple could be amplified. Please check the output voltage

ripple in the actual application.

4J)VIN VOJ>1

VIN BR301
8V - 30V +
— —— CIN GND NG —— Co | Load
220uF ~ Co
;L B 4700
Electrolytic cap.
or
¢ t33vD:30uF
Ceramic cap.
REERR
Typical application circuit example
Rev.1.3 Yo UESKASMH 8
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5\ Hsti%x Package drawing

o\ BR3OICIEC OBl Reference mark is added

BRIl — 2 A3B10 " in this location for BR301
1,/ 4
100 VIN
1O O
SK
© @
GND NC
2 =

1]

+I

AAfA

iiRigi
11

1016 015
Ll

Bottom view

XA, AR TONAEE ST B
Dimension is specified at the base of the pin.
NOTES:
1) Bf:mm
All dimensions are in millimeters
2) BTROENAEFX0.3mm ELET,
The tolerance is £0.3mm unless otherwise specified.
3) ( )TREN=TEEFSETERELET,
Dimensions shown in () are reference dimensions.
4) Pb 7')—f(RoHS ®i)TY .
Pb-free. Device composition compliant with the RoHS directive

Rev.1.3 Yo UESKASMH 9
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FRALDIE
OPERATING PRECAUTIONS
RERE. FERELORMYKZWA RIS TIKEEELZEGIEREGYFETOT, TEFRICBEESNFT LO5EME
LVLET,
Because reliability can be affected adversely by improper storage environments and handling methods, please observe the
following cautions.
RELOIRER
Cautions for Storage
o RERIFEIF. ER (5~35°C). BiR (40~75%) WA EFLL BERZECREELILDOXELIGAZE T T
LY,
Ensure that storage conditions comply with the standard temperature (5°C to 35°C) and the standard relative humidity
(around 40% to 75%); avoid storage locations that experience extreme changes in temperature or humidity.
0 BEMAREDHEZFHANFELELLZ, BRODLEWGEA T, BEF BAREZEITTESE,
Avoid locations where dust or harmful gases are present and avoid direct sunlight.
o RARELI-LOIE., FERAFICIIALEM FHEDL—FDBEFICOVTHRRL TS,

Reinspect for rust on leads and solderability of products that have been stored for a long time.

FiERE. RYRVL LOEEER
Cautions for Testing and Handling
O ZAREBEFTHUEREZMOIBS . AERNLOY—FBEOMMN, tiFEa—bORERFCH7EE
SN, FEERBRLLEOBIE FE T TS,
When tests are carried out during inspection testing and other standard test periods, protect the products from power
surges from the testing products, shorts between the product pins, and wrong connections. In addition, avoid tests
exceeded ratings.
o BRMKETOIFEAR. MEDNREALLYET DTHOHZEL,

Do not use it under overload condition as it may cause malfunction.

FAEMATAE
O FAFFITDRRIF. FTEEFHLUAT, TEDLEITERRBICERET HLS. TERELLSL,
When soldering the products, please be sure to minimize the working time, within the following limits.
-26015°C 10sec (ZA—. Flow).
-35015°C 3sec. (AT With soldering iron)
[FAFZFFIETIRERNS 3.4mm DECAHFETELET,

At a distance of 3.4 mm from the main body of the products.

HESMEHILO-HDOREKEE
Electrostatic Discharge
® EVa— LEMYKRIGE T, AMET—REIo TSN ART—RIFYRMRNSYTEZRL BREFLEDTO.
IMQ D HEHZE AMEITEVEIAN AN TS,
When handling the products, the operator must be grounded. To prevent shock hazard, grounded wrist straps should be
used and at least 1 MQ of resistance from the operator to ground should be placed near the operator.
® EDa—LERYIRSEXEIZ. BEHDT I LIy pTO7IvhEEHE 7—RE B> TZEL,
Workbenches where the products are handled should be grounded and be provided with conductive table and floor mats.
® H—TJbL—H—FDAEREEIBE. AIERLT —AEMo TS,
When using measuring equipment such as a curve tracer, the equipment should be grounded.
O FAFITETBHEE. FALEITOTAVTED)—VEEN. EDa2—ILICHIMT BDEHST=8. [FAFZST
DEPT 1y THEET—AL TS,
When soldering the products, the head of a soldering irons or the solder bath must be grounded in order to prevent leak
voltages generated by them from being applied to the products.
® ELA—ILEANSBHRIT BHHEFARHOBRHREZANDGL, BEMBRROTILIBEF T, HEMKEL T,
The products should always be stored and transported in Sanken shipping containers or conductive containers, or be
wrapped in aluminum foil.
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TEEE

Notes

O REMIEHLTLWOIARIFI. ARLGEICKYFELGKERTIHIENHYFET .
CERADERICIE. ZFDFERTHAHLEHBL TSN,
The contents in this document are subject to changes, for improvement and other purposes, without notice. Make sure
that this is the latest revision of the document before use.

OAEZEZHHLTLAEENS LUVEBEHIL. FRLDSELLTRLEZLD T, ChbISREAT 584440
KFEZZBOIEFMBE. MNFTEE. EOMOEMNDODEE[MEICOVTEHFI—NEEZENE
Hho
Application and operation examples described in this document are quoted for the sole purpose of reference for the
use of the products herein and Sanken can assume no responsibility for any infringement of industrial property rights,
intellectual property rights or any other rights of Sanken or any third party which may result from its use.

euTmE. FHMED HJ:(‘%%&)’CL\&?‘%J‘” FERERTIH. HEOEERTORME. KEDFEAE (TR IT
bNFEEA BROBEICEIYIERELT, A%EE& KKEH HENETEFTGCENEESELRLED.
FREOERICRVT BBV RATLLETHALGRERFRUHEREIT>TIZEL,
Although Sanken undertakes to enhance the quality and rehablhty of its products, the occurrence of failure and defect
of semiconductor products at a certain rate is inevitable. Users of Sanken products are requested to take, at their own
risk, preventative measures including safety design of the equipment or systems against any possible injury, death,
fires or damages to the society due to device failure or malfunction.

OAREICRHRHLTLDHAF, —MEBEBFHF (RER L. BHMUS. BEMKHS. FHRMESEFE) ICERS
NBHLEEERLTRYET,
L\1=. BMHEERSNIEE (EEHFLTOFHEE. RBESHEMEE. X -PHXEE. RERE
BLE)NDERECKRFARY, —REFHBCTHOTHLRFM ’é%*éhéiﬁA( DEFELTK. 2T
é*iﬂb'li'i?: A~NDOCHERVHMALRE~NDRHKESBOLET,
BOTEMEEMENERSNIEE (MEFEES . RFAGIEH. EafFOLOOERKRFF)ICE
BHOXEBICLDEENGEVRYFEALEGTZSLY,
Sanken products listed in this document are designed and intended for the use as components in general purpose
electronic equipment or apparatus (home appliances, office equipment, telecommunication equipment, measuring
equipment, etc.).
When considering the use of Sanken products in the applications where higher reliability is required (transportation
equipment and its control systems, traffic signal control systems or equipment, fire/crime alarm systems, various
safety devices, etc.), and whenever long life expectancy is required even in general purpose electronic equipment or
apparatus, please contact your nearest Sanken sales representative to discuss and write it in the delivery specifications,
prior to the use of the products herein.
The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability
is required(aerospace equipment, nuclear power control systems, life support systems, etc.) is strictly prohibited.
O RE(CEREHIN-H R I MSTHREREFZLTEYEE A,

Anti radioactive ray design is not considered for the products listed herein.

o MM MRMMUN TOEHE, WRETFICIHNSTILITONT, B E—V1EEZEVFEEA,
Sanken assumes no responsibility for any troubles, such as dropping products caused during transportation out of
Sanken's distribution network.
O AERLHNARE. XEICFDHHDAELLICIREERELELFTT,
The contents in this document must not be transcribed or copied without Sanken's written consent.
O_NHHRENDHXEEXDEICFENHDIHGE . IXDHAEEEELET 5.
In case of any conflict between provisions written in Japanese and provisions written in English of this specification,
Japanese provision shall prevail.
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