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BD9E302EFJ Datasheet

@i J/AER (Ta=25°C)

IHH is EIE B4
BEREE VIN -0.3 ~ +30 \%
EN imFEE VEN -0.3 ~ VIN \%
BOOT-GND [HERE VBOOT -0.3 ~ +35 \Y
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(Note ) x> o aohbnNyr—2 (E—ILRES) LEPLETOREFE/ NS A—4,
(Note 3)JESD51-3 (241 L 1-E4R E M,
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BD9E302EFJ Datasheet

O HEBFHE
EAE
HH s B
= Min Typ Max *
BREX VIN 7.0 - 28 \Y
HAER lout 0 - 3.0 A
HAOEEREEEH VRANGE | 1.0(Note 1) - VINX0.7 \Y;

(Note 1) 17 VLRIEAY 200nsec(Typ)A L & B HABERETIHEALLEZEL, (HABEREAEICODVTIIIOR—UESBLTIESEL, )

OESRHFHEFICHEEDNLZLRY Vin=12V VeN = 3V Ta=25°C)

B

EH e o *ET*f;L L ey
VIN EIEREFR loPR - 290 580 HA \N/(F)stvi?é%%g
VIN R B2 VN1 ER IsTBY - 0 10 pA VEN = 0V
H#EFE (VREF) VFB 0.792 0.800 0.808 Y%
FB ANNAT7RER IFB -1 0 1 puA | VFB=0.8V
A FUTRERE Fosc 484 550 616 kHz
L MOSFET ON #E#1 RONH - 90 - mQ | Isw=100mA
T8 MOSFET ON #&#i RONL - 70 - mQ | Isw=100mA
BRHBRALY 3L LM - 5.2 - A
BEEEEEERERRAL Y aLF VUuvLO 6.0 6.4 6.7 v VINIL 5 FIFH
EEERBERERBERTU X VUVLOHYS 100 200 300 mV
ENON EERL Y I3)LE VENH 25 - VIN \Y,
ENOFF EBEXL v 3Lk VENL 0 - 0.8 %
EN #mFANER [EN 2 4 8 A | VEN=3V
Y hRA— NEERE Tss 1.2 25 5 msec
o Vra:FB HFEE, Ven EN HFEE
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TIVr—vavpET—4 BET—48) —kKE
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TIVr—vavpET—4 BET—48) —kKE

v

IL=1A/div IL=1A/div y
SW=5V/div Time=1us/div SW=10V/div ' Time=1ps/div
¢
f Lz
Figure 25. SW j&# Figure 26. SW j&#
(VIN =12V, VouT = 5V, louT = 3A) (VIN = 24V, VouT = 5V, louT = 3A)

IL=1A/div

Time=4pus/div .
SLLM™ control

f 7
|‘i

SW=5V/div
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TIVr—vavpET—4 BET—48) —kKE
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BD9E302EFJ Datasheet

OHEEERmA
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BD9E302EFJ (ALY FE— FPWMHIEIARICK YV ERBEGELTEH L. BERERBERRRAvFrILF¥alL
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EBELICHEBLETENRFITTO vy MO UHIEETSHEEIF. vy b2 VX (EN O Low Xff) % 100us
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3) {REEMEE
REMERIEHANLTERICKDIBIRGLICEDTHL-O. RESEOEFLERAIKXLEZ TS,
3-1) ERREHEE (SCP)
ERRERKE, FBIRFEEF#MNEMELTERE VREF L b8 L FB iHFEEA 0.56V(Typ)Z FE Y,
FDIREEAY 0.9msec(Typ)ik#id % & 14.4msec(Typ)EIENEZ L LZDRBESHLET .

Table 1. jE#&fREEHLRE

EN iHF FB i%F ERRERRE 24y F T REEHR
0.30V (Typ)=FB 137.5kHz (Typ)
2.5V Lk 0.30V (Typ)< FB<0.56V (Typ) EoR) 275kHz (Typ)
FB>0.56V (Typ) 550kHz (Typ)
0.8V LLF - i3] OFF
YIRRE—k .
2.5msec (Typ)
Vour
Vourx0.85
SCPH&H B SCPH&H B
i 0.9msec (Typ) _>: 0.9msec (Typ)
0.8V
FBIGT SCPIAHIBIE:
0.56V(Typ) \/[\
SCPEIREE

L4

MOSFET4*—h Low —l
T

MOSFET4#*—h Low

ocP
ALwiallk

&
S
|
|
|

|

|

|

|
§

|

A JLE]

i

lopaat K—mmmmm - b
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SCPYtvhk
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BD9E302EFJ Datasheet

3-2) EEBEREMEMLE(UVLO)
EEELEEERIEEKE, VNIFFEEZE=2LET,
VINSRFEEH 6.4V (Typ) AT DB, X2 U/ REIZHY FT,
VIN i FEBEH 6.6V (Typ) LA E DB, EEIEMEIZLKY FT,

VIN

ov

Vourt

L | Vourx0.85

N
FRi%F PELE |

LEBIMOSFET
=

THIMOSFET
ek

Normal operation UVLO Normal operation

Figure 37.UVLO # A4 S V5 Fv—+

3-3) =TI vy L5 UBRE(TSD)
IC #Z8WEANSHCIODBERERKTY, BEEHFBRAEENTHERALETH. AR—HBFBXZEZ K
ENRGEL, Fy TBETN175°C(Typ)ETLRET S L. BERERBEABELEH/INT—FRKFMNOFF LET,
ZTO®FYTRETIAMET T2 LARIIEMTERLET, 4H. BEERELRIIETRAEHREBIZIRETD
EEEHRYETOT, £y FOEREREREE LTERALGLTLEZEL,

3-4) BERGREREEOCP)

EBIMOSFET ISR AEBRERA v F U ITRAMLICERLTEY ., BERERET I EA T2 —T 1 EHIRL
HABEZTIFHC L TRELES.

3-5) IBEFREEMEE (OVP)
BETREMEE (OVP) (. FBIHFEEFRNEEEERE VREF LB L FB IR FEEMN 1.04V(Typ)Z LEZ &, H
HE&D MOSFET # OFF LE 3, HABEENETITSEERTU L RZHTHERLET,
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BD9E302EFJ Datasheet

O/ FAEIREH 1
EA e s3]l
ANERE ViN 12/24 V
HAOERE Vout 5V
A YF T EEH Fosc 550kHz(Typ)
HAZRKER lomax 3A
1R Topr -40 °C ~ +85°C
Cgoor ——
L Court
Sw | 8 Vout
1
VIN I
N =
PGND 1
BD9E302EFJ -
COMP — ——
H = R[]
CIN _— __Cinv
FB| 5
R2 E
Figure 38. 7 71— 3 VR 1
Table 2. REERITLHE LR EIFRTE
Refgrence Configuration Specification Part Number Type Manufacturer
Designator (mm)
R1 1005 430kQ,1%,1/16 W MCRO1MZPF4303 Chip resistor ROHM
R2 1005 82kQ,1%,1/16 W MCR01MZPF8202 Chip resistor ROHM
R3 1005 10kQ,5%,1/16 W MCR01MZPJ103 Chip resistor ROHM
Cc2 1005 6800 pF R, 50 V GRM series Ceramic capacitor MURATA
Csoot 1608 0.1 yF, B, 50V GRM series Ceramic capacitor MURATA
Cny(Note 1) 1608 0.1 yF, B, 50V GRM series Ceramic capacitor MURATA
Cin(Note 2) 3225 10 yF, B, 50 V GRM series Ceramic capacitor MURATA
Cour{Note 3) 3225 22 yF B, 25V x 2 GRM series Ceramic capacitor MURATA
L 7269 4.7uH CLF7045NIT-4R7N Inductor TDK

(Note 1) BRAIK/ 1 ADEEBEERT 57-HIC. CniDEFTIVIIAVTUHEVNEVDOBAECITRELTIEEL,

(Note 2) Cn DEEIFRERME. DC /A 7R, FEE/LTHR/IMEZ 4 TWF FYTEIGHEVKSIZRELTESL,

(Note 3) HAA VT UHDRERME. DCN\A 7 RABUFICLYBREEN Y T M B5E. VORFT—N—ARELNEHT HAREEABHY FT,
BECKBIEATZAVToHDT—E2o— Y THREEWN, £, AV TUoHRESII v - 84 TOa VT o942 TRIACESL,

wWwWw.rohm.co.j
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BD9E302EFJ Datasheet

100 100
90 p=ma = — 90
el
80 v - 80
/1
70 70
£ 60 |A 2 60
> >
=0y g
_5 50 5 50
Qo Q
= 40 T 40 |—
30 30
20 20
10 10
0 0
1 10 100 1000 10000 1 10 100 1000 10000
Output Current[mA] Output Current[mA]
Figure 39. #h%E vs HABRER Figure 40. $1%& vs HHATER
(VIN=12V, VouT = 5.0V, R3=10kQ) (ViN=24V, Vout = 5.0V, R3=10kQ)
U : : Ty
CVour =somVidv@AC ] ' Vour =50mV/div@AC _
BB T A s s At T N T A e AT ™ T T T e AT 0 T T o et e e T e )
Time: =2us/div- - : : - : . P - Time =2ys/div

CEWEsVG T SRR ERRRERNRS SW =10V/div

Figure 41. VouT U v ZILiKE R Figure 42. VouT | v FILiER
(VIN =12V, VouT = 5V, R3=10kQ) (VIN = 24V, Vout = 5V, R3=10kQ)
-rohm.co.j
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BD9E302EFJ Datasheet
/ —h = e y ——— W
VouT=300mV/div | VouT=300mV/div 7
~ Slewrate:0.01A/us ] Slew rate : 0.01A/us
— | e S | S
« louT=1A/div } Time=5ms/div '* lout=1A/div 1

Figure 43. BRIIGE KR lout=1.5A- 3A
(VIN=12V, VouT=5V, R3=10kQ)

#f 20.8829513kH=z *R:  -0.1450 dB k9 +62.40 deg

Time=5ms/div

Figure 44. BFIGERN lout=1.5A- 3A
(VIN=24V, VouT=5V, R3=10kQ)

wef 2 20.89295 13kH=z %R +0.093 dB k0@ +58.13 deg

GAINILE]

PHASE[ deal

&8

4 A&\fhwi*i-—--z—v—!h-ﬁ
—

135

o

8

45

pel) \\‘ - k \i\

]

-ag

-&8

188 1k 18k 188k

FREGUENCYI Hz 1

BATNIE]

PHASEL deg]
] 135
aa [0l :: i Ll
e =1
bl — i 45
a i \g\ @
i -45
40 = -
] -135
It 1k 10k 1m0k e

FREGUENCY[Hz 1

Figure 45. {iI#84F14% louT=3A
(VIN=12V, VouT=5V, R3=10kQ)

Figure 46. {4841 louT=3A
(VIN=24V, VouT=5V, R3=10kQ)
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BD9E302EFJ Datasheet

OiCAEEES 2 (HEEFIGE)

EA Eike) s3]l
ANERE ViN 12/24 V
HAOERE Vourt 5V
A YF T EEH Fosc 550kHz(Typ)
HAZRKER lomax 3A
1R Topr -40 °C ~ +85°C
Cgootr ——
L Court
SW | 8 Vout
1
VIN I
N =
PGND 1
BD9E302EFJ -
COMP — ——
H = R[] c
CIN _— —__CiNn1
FB| 5
R2 E
Figure 47. 7 74— 3 VEIEE 2
Table 3. REM T HEEZRIERE K
Refgrence Configuration Specification Part Number Type Manufacturer
Designator (mm)
R1 1005 430kQ,1%,1/16 W MCRO1MZPF4303 Chip resistor ROHM
R2 1005 82kQ,1%,1/16 W MCR01MZPF8202 Chip resistor ROHM
R3 1005 15kQ,5%,1/16 W MCR01MZPJ153 Chip resistor ROHM
C1 1005 18 pF CH, 50 V GRM series Ceramic capacitor MURATA
Cc2 1005 6800 pF R, 50 V GRM series Ceramic capacitor MURATA
Ceoot 1608 0.1 uF, B, 50V GRM series Ceramic capacitor MURATA
Ciny(Note 1) 1608 0.1 uF, B, 50V GRM series Ceramic capacitor MURATA
Cin(Note 2) 3225 10 yF, B, 50 V GRM series Ceramic capacitor MURATA
Cour{Note 3) 3225 22 yF B, 25V x 2 GRM series Ceramic capacitor MURATA
L 7269 4.7uH CLF7045NIT-4R7N Inductor TDK

(Note 1) BRI/ 1 ADEBEERT 57=HI. CniDEFTIVIIAVTUHEVNEVDOBAECITRELTEEL,
(Note 2) Cn DAEITEERME. DC/NA 7RAKME, FEEBLTR/MEZ 4. TUF LY TELLVKSITHREL TS,

(Note 3) HAA VT UHDRERME. DCN\A 7 RABUFICLYBREEN Y T M D5E. VORFT—N—ARELNEHT HRREEAHY ET,
BREOKBIEATZAToHDT—Eo— &Y THREEWN, £, AV TUoHREESII v - 84 TOa VT o9 E TRIACESL,
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BD9E302EFJ Datasheet

100 100
90 T — — 90
T
80 A 80
/

70 70

X 60 | 2 60
> >
v g

g § 50
Q 9

= 40 = 40 |—

30 30

20 20

10 10

0 0

1 10 100 1000 10000 1 10 100 1000 10000
Output Current[mA] Output Current[mA]
Figure 48. $1% vs HHAMER Figure 49. 1% vs HHAFER
(VIN=12V, VouT = 5.0V, R3=15kQ, C1=18pF) (VIN=24V, VouT = 5.0V, R3=15kQ, C1=18pF
5 :
U VoutssomV/idiv@Aac VouT =50mV/div@AC
Time: =2pus/div- - : : : Time =2ps/div

+ SW=5V/d|V — + : :: —+ —+ —+ SW=1OV/dIV :

Figure 50. Vout ') v FILiE# Figure 51. Vout ') v FILiE#
(VIN = 12V, Vour = 5V, R3=15kQ, C1=18pF) (VIN = 24V, Vour = 5V, R3=15kQ, C1=18pF)
Tohm.co]
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BD9E302EFJ

Datasheet
VouT=200mV/div | VouT=200mV/div
| T — L ———— G, [ AR T
T Slew rate : 0.5A/us SRt Slew rate::O-SA/us
* lour=1A/div Time=200ps/div * lour=1Adiv Time=200psidy

Figure 52. B#EEEN lout=1.5A- 3A
(VIN=12V, VouT=5V, R3=15kQ, C1=18pF)

Hf L B63.0957344d<H=  #R: +0.128 dB #0: +77.64 deg

Figure 53. BfIGZRN lout=1.5A- 3A
(VIN=24V, VouT=5V, R3=15kQ, C1=18pF)

s 47.8620092H= *R: —©.111 dB #6: +76.35 deg

@ S = aacratanns N s s R NS i .
ARt g T
28 = . 435 20 2 o a5
] i \\H‘i‘ ) 2 Il -\\\“&\ )
it
Figure 54. {I#8%F1% louT=3A Figure 55. i #8%F 1% louT=3A
(VIN=12V, VouT=5V, R3=15kQ, C1=18pF) (VIN=24V, VouT=5V, R3=15kQ, C1=18pF)
.rohm.co.j
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BD9E302EFJ Datasheet
O/ FEIREHI 3
EA Eike) s3]l
ANERE ViN 12/24 V
HAOERE Vourt 3.3V
A YF T EEH Fosc 550kHz(Typ)
HAZRKER lomax 3A
1R Topr -40 °C ~ +85°C
Cgoor ——
L Court
sw |8 Vout
1
VIN I
N =
PGND 1
BD9E302EFJ -
COMP — ——
n = R[]
CIN _— __Cinv
FB| 5
R2 E
Figure 56. 7 74— 3 VEIEE 3
Table 4. AT HEEZRIERE K
Refgrence Configuration Specification Part Number Type Manufacturer
Designator (mm)
R1 1005 75kQ,1%,1/16 W MCRO1MZPF7502 Chip resistor ROHM
R2 1005 24 kQ,1%,1/16 W MCR0O1MZPF2402 Chip resistor ROHM
R3 1005 6.8kQ,5%,1/16 W MCR01MZPJ682 Chip resistor ROHM
Cc2 1005 6800 pF R, 50 V GRM series Ceramic capacitor MURATA
Ceoot 1608 0.1 uF, B, 50V GRM series Ceramic capacitor MURATA
Ciny(Note 1) 1608 0.1 yF, B, 50V GRM series Ceramic capacitor MURATA
Cin(Note 2) 3225 10 yF, B, 50 V GRM series Ceramic capacitor MURATA
Cour{Note 3) 3225 22 yF B, 25V x 2 GRM series Ceramic capacitor MURATA
L 7269 3.3uH CLF7045NIT-3R3N Inductor TDK

(Note 1) BRAK/ 1 ADEEBEERT 57=HIC. CniDEFTIVIIALVTUHEVNEVDOBAECITREL TSI,

(Note 2) Cn DEEIFRERME. DC /A 7R, FEE/LTHR/IMEZ 4 TWF FYTEIGHVKSIZRELTLESL,

(Note 3) HAA VT UHDRERME. DC/N\A 7 RABUFICLYBREEN L T M B5E. VORFT—N—ARELNEHT HAREEABHY ET,
BEOKIEATZAVToHDT—E2o— &Y THREEWN, Ffo, A VT UoHREESI v - 84 TOa VT o9 E TRIACESL,

wWwWw.rohm.co.j
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BD9E302EFJ Datasheet

100 100
90 T—r ~ 90
1T al N
80 I 80 THA
70 / 70 A
/
2 60 / S v
= = /
2 / o ),
$ 50 $ 50 /
s |/ 5 /
£ 40 £ 40
L L /
30 30 //
20 20
10 10
0 0
1 10 100 1000 10000 1 10 100 1000 10000
Output Current[mA] Output Current[mA]
Figure 57. 1% vs HABFRER Figure 58. $h#E vs HABRER
(VIN=12V, VouT = 3.3V, R3=6.8kQ) (VIN=24V, VourT = 3.3V, R3=6.8kQ)
u U
VouT =50mV/div@AC ' VdUT =550.mV/di.v@AC. ' : :
Time =2ps/div Time =2ps/div
4
j J
Figure 59. Vout ') v FILiE# Figure 60. VouT ') v FILiE#
(VIN = 12V, VouT = 3.3V, R3=6.8kQ) (VIN = 24V, VourT = 3.3V, R3=6.8kQ)
-rohm.co.j
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BD9E302EFJ

Datasheet
- VouT=300mV/div i ! - Vout=300mV/div :
Slew rate:0;01A/ps 3 ~ Slew rate:Oi.01A/ps T
[ |
+ lout=1A/div ! Time=5ms/div - «  lout=1A/div Time=5ms/div

Figure 61. BfiIGE KR lout=1.5A- 3A
(VIN=12V, VouT=3.3V, R3=6.8kQ)

At 20.8929513H= *R: —©.3238 dB #6: +70.92 deg

GAINIE]

PHASEL deal

135
4 (i S

=N 7_\‘%\ £
T

435

16k 160Kk m

FREGUENCY Hz 1

Figure 63. fI#84¥1% louT=3A
(VIN=12V, VouT=3.3V, R3=6.8kQ)

Figure 62. BRIGZ KM lout=1.5A - 3A
(VIN=24V, VouT=3.3V, R3=6.8kQ)

#f 19.0546072kH= *R:  +0.198 dB =G: +72.78 deg

GATNLLE]

PHASE[ dzg]
= QQK‘ 135
40 P Lo £

=T fﬂ\
e 45
— :

a \g\ ]
—z0 -45
- =— -390
-6 =135

-198
100 1k 10k taak 1

FREGUENCVHz 1

Figure 64. {I#8%%f% louT=3A
(VIN=24V, VouT=3.3V, R3=6.8kQ)

www.rohm.co'\./{'p .
© 2016 ROHM Co., Ltd. All rights reserved.

26/41
TSZ22111 - 15 - 001

TS202201-0J3J0AJ00890-1-1
2016.04.27 Rev.002



BD9E302EFJ Datasheet

oL AEEES 4 (HESFIGE)

EA Eike) s3]l
ANERE ViN 12/24 V
HAOERE Vourt 3.3V
A YF T EEH Fosc 550kHz(Typ)
HAZRKER lomax 3A
1R Topr -40 °C ~ +85°C
Cgootr ——
L Court
SW | 8 Vout
1
VIN I
N =
PGND 1
BD9E302EFJ -
COMP — ——
H = R[] c
CIN _— —__CiNn1
FB| 5
R2 E
Figure 65. 7 77— 3 VEIEE 4
Table 5. REER T HEZRIERE K
Refgrence Configuration Specification Part Number Type Manufacturer
Designator (mm)
R1 1005 75kQ,1%,1/16 W MCRO1MZPF7502 Chip resistor ROHM
R2 1005 24 kQ,1%,1/16 W MCRO1MZPF2402 Chip resistor ROHM
R3 1005 10kQ,5%,1/16 W MCRO1MZPJ103 Chip resistor ROHM
C1 1005 100 pF CH, 50 V GRM series Ceramic capacitor MURATA
Cc2 1005 6800 pF R, 50 V GRM series Ceramic capacitor MURATA
Ceoot 1608 0.1 uF, B, 50V GRM series Ceramic capacitor MURATA
Ciny(Note 1) 1608 0.1 uF, B, 50V GRM series Ceramic capacitor MURATA
Cin(Note 2) 3225 10 yF, B, 50 V GRM series Ceramic capacitor MURATA
Cour{Note 3) 3225 22 yF B, 25V x 2 GRM series Ceramic capacitor MURATA
L 7269 3.3uH CLF7045NIT-3R3N Inductor TDK

(Note 1) BREIK/ A ADEEFERT 51=DIZ. CnDES IV AVTUHEVNEVDBAELICEEL TS,
(Note 2) CNDEEIXBEHME. DC/NAA 7R, FEEELTR/MEZ 4 TWF LY TESHEWKSISEREL TS,

(Note 3) WA LT UHDEERME. DC/NA 7RABMFICLYBEEN ST T 25HE. Y ORA—N—BREHNEST HAEEEIHY FT .
BEOHIIEAT2IAVTUIDT—E2o— &Y THRBIEEWD, T, HATVTUHRESI VY - 84 TOa VT o9 ETRHACESL,

www.rohm.co.jp .
© 2016 ROHM Co., Ltd. All rights reserved.

TSZ22111 - 15 - 001

TSZ02201-0J3J0AJ00890-1-1
2016.04.27 Rev.002

27/41



BD9E302EFJ Datasheet
100 100
90 i 90
,f"" L1 N
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/
2 /| o 4/
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> > Y
2 50 A e 50 /
) ) y
s |/ 3 /
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1 10 100 1000 10000 1 10 100 1000 10000

Output Current[mA]

Figure 66. $h& vs HHBRER
(VIN=12V, VouT = 3.3V, R3=10kQ, C1=100pF)

i

VouT =50mV/div@AC _

Time =2ps/div

Figure 68. VouT UJ v FILiE T
(VIN = 12V, Vour = 3.3V, R3=6.8kQ, C1=100pF)

Output Current[mA]

Figure 67. & vs HABRER
(VIN=24V, VouT = 3.3V, R3=10kQ, C1=100pF)

=g

VouT =50mV/div@AC S

Time =2us/div

SW=T0Vidiv

Figure 69. VouT ) v FILiE R
(VIN = 24V, Vour = 3.3V, R3=6.8kQ,C1=100pF)
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BD9E302EFJ Datasheet
- VouT=200mV/div A VouT=200mV/div \
L otk ”,J; L ) !- ’ P 7‘_.‘..b_,,‘,,r.,,_,r.,,m,,_r,.]!;;,: = -\»-,.,_...;._ k|
Slew rate : 0.5A/us ... Slewrate:0.5A/us ]
Lﬂuﬂmﬁhﬁn;: hnuwﬂmhﬂﬂm; aia———
e louT=1A/div Time=200us/div «  lout=1A/div Time=200ps/div

Figure 70. BTG R lout=1.5A- 3A
(VIN=12V, VouT=3.3V, R3=10kQ, C1=100pF)

Hf L S2.48074668kH=z  *R:  +0.073 dB  %9: +85.78 deg

GATHLJE ] PHASEL des]
180
8 135
b A
48 o P &\ £
s
28 — i 45
—i
B a
-28 —45
48 . ﬂ 90
—68 -135
-189
180 1k 10k 1aok 1
FREQUEMCY[Hz 1

Figure 72. {84514 louT=3A
(VIN=12V, VouT=3.3V, R3=10kQ, C1=100pF)

Figure 71. BHIEE KRR lout=1.5A-3A
(VIN=24V, VouT=3.3V, R3=10kQ, C1=100pF)

#f 4T.8620092kH=z  #*R: +0.354 B =G: +83.02 desg

GAINIE] PHASEL deal

3]

P

26

N L Lo Tl

-2a

i

-4a
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168 1k 18k 168k m

FREGUENCY Hz 1

Figure 73. {ii#8%F1% louT=3A
(VIN=24V, VouT=3.3V, R3=10kQ, C1=100pF)
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BD9E302EFJ Datasheet

07 T ir—a v BAERESE
EREBLUNDREZFIRDBE . BUAFTEAV G EIZEL,
BREXFIDICHEYBEG/NTA—FFETRICEYFET,

15H ks e
ANERE Vin 12V
HAEE Vout 5V
RA 9 F T RERE Fosc 550kHz(Typ)
AUy TILVER Al 1.13A
F T2 OEFMEIER REesr 10mQ
HAarToYy Court 44uF (22uFx2)
Y7 bR4S— B Tss 2.5ms(Typ)
HARKER lomax 3A

LR Y F U R
Ay F oI RS Fosc =550kHz(Typ)ICBIE SN TLET,

2.HHEEHRE
TJ4— KNy O EREICE > THMEEEEZRETEET,
- R, +R
vout o—y mwrz_iiézaxa8 V]
R1 ?
} [ ] * % BD9E302EFJ £ B 4EE TRE L THATEELR /IS
FB JLR1EAY 200nsec B> TWVET,
R2 T UTOREB =T AENDEMHICTTHERALEEL,
1 0.8V v
= ; 200(nsec) =—%L—
I IN FUSC

Figure74. 7 4 — F/\v 7 B EEK

IBEEMRT+R2[E700kQ LU TFIZHRELTLEEL, - RI+R2HAINENWEBFEDNENETIT 516, REIEH
[SHANBERITHAER IR L THAINSKHEDESIHRELTLESLY,

BABAVTUHDREIZDONT
AAAVTUoHE, €53y a TUoHECHRCESLD., COEI v IaVTUOHRVNE VDB IZRET
DIETHREREBELET., £, EREREIRAANEBED12ELU L, BEFAABTED2EULOLEOE#HELE
T, BEOREITEVTIXIOUFAHRESWETN, FUXKELEZERTIE. AWBERV Yy TILESLHICERTESE
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BD9E302EFJ Datasheet

4HHHD LC71LE8 EH
DC/DC a v /N\—4 TIRERIESENLERZHB T 2012, EAEEOERBLADLC T4 IILEANBETY, 1 V45
IEVREDRKELRA VEIRERINTHE. AVF7RIZHENB ALNINESHEY BAY Y TLEENNSKHEY F
TH, AVETEDHA X AR ED FL— KA TI24 Y ES, BDIE302EFJ rlz:«r)u_u.mé 1)y FILEFRALZE
IC NEI~IFIE L SLLM™(Simple Light Load Mode)#l#HZ1ToTEYET, D IC AEBICIFES LB ) v FILEFRALIX
AVFD A AMBBEICREEMET S2LSICHKEF SN TWS O FAT S ILISHEEDIANILEEEL TSI,
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IL
I LEEFNIETR > louTMAX +AlL /2 JE
L
———————————————— IOUTMAX , VOouT
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EHaAILE J;<_—|_ I out
t = =
Figure 75. 41 V&9 21T D ERER Figure 76. HH71 LC 7 1 JLZ EIE

AMILDY) Y TILERRSDKESIHNRERHAEFR (BA)D20%~50%IELHEDEIICA UEFIEVRIBEEZRELET,
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4XFOSCXA1

Fl-. FRITZ23CMIILOBMNERIE. BAREBAERIZIANY Y TILEFRALD1/2 2B LAELELEEREIYEREND
DEFZRLTLESWL, HAF ¥/ F Coutld, HAU Y TIVERHEICEEEZEZFT . wEBEESNBZ U TILERE
HiEEREEAEIICHAXT Y/ CouTZETELTLEELY,

HAY Y TVBREFIRKXTREIAET,

AV, = Al X (R, + ) V]

EXxCoyr X Foge

C T ResR [FHAF v/ 2 OFMESER
CouT = 44pF, REsR=10mQ &F 5 &, HAY v TLEBE

AV,,, = 1.0 x (10m + ! )=1517 [mV]
8 x 44u x 550k
EEHEESIET,
g@v%\(l)v{grh%Hl\/{ Co., Ltd. All rights reserved. 31/41 T5202201-0J3J0AJ00890-1-1

TSZ22111 - 15 - 001 2016.04.27 Rev.002



BD9E302EFJ Datasheet

*HAaVTUHIE, 5399 arTUoHETHRALESWL, HAF /L% CouTtDEEEET HEEIL. Cout LISt
IZVOUTIZHEHREIN DX ¥/ O Z{ECLOAD ITFE L TL EEE L IC EEFFIZ CouT R U CLOAD IZHEEERMFNFET A,
COREFY I FRA—MERBIRNICETTA2RENHY ET VI FREI—FERIZBATREN R EEERRERK
MNEEL. ICHEEILELMEENH Y £33, CouT LIFHZ VouT [T ETEEL R K ¥ v /3> 2 CLOAD (Max) [T TF D&k
REVEHLTLESLY,

EEHEOISAILY Y TLEFRKKIEILSTART < BRHFIER L v 3L K 4.16[A] (min)
CIT. BEBOIALY Y TILERKKE (LsTART)ERXTERINET,

ILSTART = EHBHAZKEFTER (ovax) + HAX ROV EA~ADKEER (Icar) +

AlL
2
Ffo. HAF YN EAADREERFIRATRENET,

— (COUT + CLOAD) X VOUT

]CAP -
TSS

[A]

ExXE Y. VIN=12V, VouT = 5V, L = 4.7uH, lomax = 3.0A (Max), X 1 v F > 5 [ K% Fosc= 484kHz (Min), Al = 1.282A
(Max), HAF¥/82 % CouT =44uF, ¥V 7 F RS — R Tss = 1.2ms (Min)B® Vout IR RIBE R RH W ARERE
CLoAD (Max)E5tET B & RRIZHY FT,

Coonn (M) < (4.16 - Ioay - A1, /2) X Tss

-Coyr = 80.56 [uF]

VOUT
5. BEEFEODAANERIZDONT
VIN
|
! Vour X 0.85
| ' Vour
| |
| |
| | Vour X 0.85
UVLOfZR& | I
(6.6VTyp) : :
| |
| |
1
|
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Figure 77. A A EIELEIRSRE
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TFTEaBEIFELTLILEEL,
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%
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6.1 AR &
ERE— FEIEOBEEDC/DC AN—42(F, T53—TFUTEARMTE>THEINSR—ILE, BMEICTHMNT

502 %EHD 1-pole 1-zero VAT LTY, {UMB#HEEI R3E. DC/DC aA2N—FDIL—TF A U 0dB &% 5.
9 ARA—/N—REE FcRs(20kHzZ (Typ))ZRELET . COYARA—N—REM Fcrs ZE < REL-BE. BEL
BEARIGERENEONETN. KEUNBL RV ET, —A. VXA —N—FAKH Fcrs #ECF/RE LB EIF.
FEEICRELLBEICAYETH., BFEECTHELECHY ET,

(1) GrHE#H{EE Rs D=EE
HAFHEER R X, RAICTROEHZENTEFT,

_ 2n X Vyyr X Frpg X C,,

UT [Q]
VFB X GMP X GMA

R,

VouT; HAERE, Fcrs; ¥ O RF—/\—FEiKEk, Cout; HAFv/RU %, VrB; 74— K/ HEBE (0.8V (Typ)),
GMP; LY FEVRE AL (20ANV (Typ), GMA; TS—F YT RS URAVEH R LR (140uAN (Typ))

* FELDEEIL Cour D DC /3 7 RHFMHEICK > T FeRs MM TR E—BL B WNMEELHY FT,
TAERTIHEROLE, BELTLLEEL,

(2) ffEMHEARE C2 DEE
DCIDC A N—2 EREBESHH10IZ, BRICE > THRSAIR—LIZL BB EF v LT S0

R (WHEEH)ZMEMHERE C2ICTRELET, C21E, €53 v /3T o ITRACEEL,
P ARF—N—FRBFCRs D 1/6 LTOMEICEORZEHEAT S ET. ZLDEERFLGRHENGONET,

MHRFHERE C2(E. RAICTRHEHZENTEET,

1

= F
? 2nxR,XF, "

Fz, AShdEOR

* PR CoDETEDHERN 0.015pF 22 B156(E. FRTIRE C2DEZ 0.015uF ITHEL TLZE LY, C2D1E
EFRELLTED L, BHFRRLGEELNRKET HAEELHY ET,

(3) PIAFHIERE C1 DERE
DCIDC avN\—4% &Y B BEARLEREEZBS=HIZ, 20kHzDEZAIZF¥OAZENT S %
HRLET, Cr1lE. 1000pF LTFDOEZ I vy arToHETHRALCESL,
RKIZTC1RDBZENTEET,

! F]

C,=
2n x R, x 20kHz

4) W—TEEMHEIZDT
DC/DC AV N\N—S DEEMEHERT 5=, +HHUHET—DUFHE>TWS I EERBICTHEL TS,
D—RX FEHIZEWNT, 45° LEDRHET—CUEHRTEHIEEFHELFET, ERICIE. PCBOLA 7 FE
BO3IEEL, FATIHADER, FAKYE CRELLE) ICEXYBHEIELELET., EHTOREMIEFEDORERIC
. AT —XT7FS5AFORBEHEEPTREFEALET, AEAELEEIZAERA—H—IZERALEDLE
&L,

7.7=FR Sy FaATFoHZDONT
T—rRA RSy FarF o4 CeooT DIEIL 0.1uF # SW E 2 & BOOT EVORBIZEHR LT EELY,
T—rRA Sy TaAVTUOHDOBRELEREREME. DC/AA TR, FEEELTLEXLY,
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OPCB L4 7 FEREHITDOUNT

[#FE DC/DC a2 /I\—AR TlE, /SILRAKDOKEFRN 2 DDIL—TEFENnET., 1 DEHDOIL—TIE. LAIDO FET AAON LT
WABEIZHENBIL—TTAANF YNV ECN L YBEY FET. A V592 L. HAx v/ 4% Coutr &Y. CouTr D GND
M5 CINDGND NERYET, 2 0BDIL—FIE. FTHEIO FET AON LTWAEIZHENEIL—TTTREIOFET &£ Y14
FY, AUFDE L, HAx /8% CouT2EY Cout D GND M TEID FET M GND ANERYET, chib220D)L
—JETEBEITACELS PL—RTBILET, /JAREHO LHFEELIFERENTEET, FICAAF N2, HA
FrNUAIEGCGND FL—VICEHKT DL EHEOHLET, PCB L1 7o MZk>T, DC/DC av/N—4I1%k, ZDH
B )4 X DREUTRTICKELEEEEZFT,

V - O_K'Y'YY\—.‘_O vV
" O_‘ l{]_ MOS FET L o
| Cin J'ﬂ_‘L Cour
Ora O . . O

Figure 78. EEI v /IN— 42 DERIL—T

ZD1=H. PCB LA 7Y FEHRETHRICIT. UTICEIFIREFITERLTRITLTIZELN,

s ANF /AT FEIC O VINiEFICAREZR Y, IC LR LEICEREL TS,

*PCB LIZERALTWEVNTUT7HAHIHEIE. IC PRADHEDOBBAENT S0/ —FOMBETL—VERBEL T
Sy,

*SW BEDRAYF T/ —FRIE M/ —F~DACHEIZE S/ A AOFEENBI SN L0, I VICAREGRY X
CEOPL—RLTLESD,

- FB. COMP (222 T4 IE. SWD/ — FEFARELRYBL T EEW,

- COMP S FAEIRK / A ADHEEZ T OT V=0, HERBRZHRFOESICHEBELTIESL,

CHAF RO E ADDOCERK A XOHEEERTHH. AN TN OHLTRELTIEEL,

Swi - +
OFF EN ON J2 OFF EN ON
O O QO ano () QO vout
5 .
)
TP4 ll TP3 P4 3
o TP2 P2
3 o O
o
O P O
N
ll D :
o @
O P O TP5 9 gg O
= > Tt & o
g I mll °° °
TUPG =0 o]
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‘SEMICONDUCTOR
EVKO026

Top Layer Bottom Layer

Figure 79. FHeiR—FLA 7D &
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HBENDT, 1 IRTLICHTHREZTOTLIESL, HERMKELT, MALIRICET—REKEL. EOCRED
BIZIE+HR TEELCESL, £, REIETOREADEREZT IRICIINTERE OFF ICLTHLEHKL. B
RZE OFF ICLTHABLEYNALTLEELY,

10. HFES a— FEREFIZONT
T FERICIRY F 5. IC OREPFHEBEITNIZHMERELTLESL, BoTRYFIF5E. IC ABET
BN BHYET, £, BHEERRVISH Y FHE. HARBICEYMNASBELT S 3a—LEHAIZDLTE
WEOERNLAHY F,

11. READAAEHFDREIZDNT
CMOS FSUPREADANEIFEICA VE—FURADNEL . ANGFEA—TUICT B2 L THETFEDIREIZHY
FT, CNITEYRBOH/BS—FDp FrRIL. nFrRIL S OORANERERELAY, FERBRERIR
hET, T REFEICLY., BENOBHEZET DI EAHYET, £o T, READHFIIEIEHEELETS
HORUTOWEWRY ., #UEER. 1 LLEISOYFICERTAESIZLTLLESLY,

12. FEAAWFIZDOWNT
KICIFE/UTYIICTHY., BFEFHEICRFANEDIE-HOP+7AYL—avé, PEREELTVLET,
CHOPBELEEZFFONEBETPNESGHERIN, BEOFEZRFIERINET.
BZIE, TROLSIZ, BHRE FSUSREANHEFEERESATWSES,
OEH TIX., GND>(IFF ADE., FS5 X2 (NPN)TIL GND > (iFF B) D, P-NEEAFEL A4 —F
ELTEMELETS,
OFfz. F3 VTP RA(NPN)TIE. GND > (3iF B)DHF, BIBDFES A A — FLAET DR FDO N BIC
EOTHELEDNPN FSUPRANEELET,
ICO#EEL, FERFEEMERICE > TRARMICTEE T, FERFHLIEET S LICKY ., BBRBEDOFHESI
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