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VIN | 3 4 | FB
i &t BA
Pin No. | Pin Name Function
1 GND AAYFUTLFX1L—2DENELFEERDT SV FiFFTT,

24w F I HAIHFTT, HighSideFET @Y —X ., LowSide FET D KL A vIZ#E#Hish
2 S TWEY, ZDiHF&E BOOTHFEIZT— MR Sy TarFo4 01 uF 2EHLET,
Flz. AV VA EEREEHEISTELTERLTIESL,

BEANMGFTY, #HEHEELT, 0.1 uF (Typ) £ 10pF (Typ) DESIvH -avFoY
3 VIN EFEHRLTALESV, AADAVTUOEEDFHMICOVTIE, 7FUr—2a v BEEEA
E ANV TUHESRBLTLESL,

HABE T4 — FN Y IRBFTT . HABRDERESEET TV r—2 a3 VEREERE 3.
HABESRTE. FBaVTUHESBLTLEEL,

A R2—TVIHFTY, CDIHFIF 1 MQ (Typ) EHICE->TICHEDOLFa L—FEEIC.
IC ABTTIILT v TENTWET, COHFITHEBEIYBEADSATULELREIZE L
5 EN T THRA RIEFHEZEITVET, AL SBEANLTHERT HHE(E. Ven & 1.21V (Typ)
UEIZTBE, TINARDREILET, VenZE 110V (Typ) UTIZT B E, TS AND ¥
v bEYULET,

T—rR Sy TRIBFTYT., COIHFE SWIHFORIZT—FRA RSy TaoToH 0.1
uF (Typ) ZEHELET ., ZDIFFDEEA High-Side FET D45 — FEEBIBEIZHRY F9,

6 BOOT
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&0y BERH
1. REG
NEBERBEELEMERTY .
2. SOFT START

VI rRE— FAIBTY BB BONNHAEEZI L LT HABEDA—/N—22a— FOBABREHEES,
AEY 7 bR 42— MEEEIZK Y 5ms (Typ) TIELHENYET,

3. ERRAMP
MEMIEER T, ANEETT L FBIHFEE(Vee)WFE L BB LSICABLET ., HABEEX FB ICEHKIN B9
HERICE > TRETEET,

4. Current Sense Comparator
ERRAMP ES LS Y THIESMEEREVREEZHEHIT 50 0/L—4 T,

5. On-time Circuit
High Side FET DA > 42 A LMEBZ4EBMLET ., Current Sense Comparator tHh& OSCIEBICE > TRES B A
VAL LEEEERLET,

6. UVLO
BEANBESBEERHLRKRTT, AABEVNA3IV (Typ) LTTUvY Y REH U LET, ALy 3L REEICIE
350 mV (Typ) DERTY LA HY £,

7. TSD
BEGRERKTT, BERERKL ICEAIERE Tj N 175 °C (Typ) UEIZHZ L, THRAA ARy REHULE
T, TAEFT AL, 25°C(Typ) DERTYIRIZT, TR RAMNERELET,

8. OVP
BETRERKTT FBIHFEE (Vrs) BNFBIHFRAL v 3JL FEE Vratn® 120 % (Typ) KL LIZ#H % & MOSFETS
X OFF SNZET, Vs DB VestHD 115 % (Typ) U TFICHE S &, EEEEKREICRY ET,

9. HOCP
High Side FET MAE R ARERIER TY . High Side FET IZHRN S ERMNBER ) = v MEIZET S & . High Side FET #
A7L. LowSide FET 24> L %Y,

10. RCP
AR REREE=4F 5 /L—F TT, LowSide FET /A ONJREEDEEZ, 4 V49 2 BRMN 2.8A(Typ) & F
B%&. Low Side FET # OFF IZLEY,

11. SCP
EFERGERKTY, YVIFXE—FET#., Vs 50596V @ 70 % (Typ) LLFIZ4: o 1=4KEET 0.73 ms (Typ)#
DIREENHE L & 47T ms (Typ) D . TNARDBY Yy bEHIU L, FDORTNA RIIBREBLET,

12. DRIVER LOGIC
RA Y FUTEE L REREEBEZSIHT SRR TY,

13. OSC
RIRAEHEZERTSI09 I T,

14. BOOTREG
- ERBBEEERT S IO VI TY,
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AR RAKTER (Ta=25°C)

Parameter Symbol Rating Unit
Input Voltage ViN -0.3 to +30 \%
SW Voltage Vsw -0.3 to Vin+0.3 \%
SW Voltage (10 ns pulse width) Vswac -3 \%
Voltage from GND to BOOT VBoot -0.3 to +35 \%
Voltage from SW to BOOT AVsoot -0.3to +7 \%
FB Voltage Vrs -0.3to +3 Y
EN Voltage VEN -0.3to +3 Y
Output Current lout 2 A
Maximum Junction Temperature Tjmax 150 °C
Storage Temperature Range Tstg -55 to +150 °C

AR MMEERUBEREESEELG EDEMRATHEERZIGEE. SIEFLEHBICELTAREENIHY T, Flz. Ya—+rE—FHLIEA—T>
E—FHE BEREERETEERA, BABRKEREBA DL SUBHKRE— FIBESNIEE, L2 — AR EYPBHLERERREREL TLMV:
£11%&5 CREBEVLLET,

EE2: SEEGMEEERBADLOILHEAEINFTL. FYTRELRICEY. IC AEOMBEEBLIEIILIIDENYET., BREEGHEES
BRIGEIERY A RERECT L, MBAMBEEAEEZAET L. RBREERAT 4L REEABREEBI AV L S BERICTEREC
=Y,

%E;ﬁmote 1)
. RIEH(Typ) i fo
HHE Bl BAI
1 BEARNote 3) ‘ 4 B H AR Note 4)
TSOT23-6L
TPy oy a v—FERERRIER Bua 223.9 11.9 °C/W
Sy ar—nN\yr—T FERILEEREE/IS A — 5 Note2) Yot 46.0 40.0 °C/W

(Note 1) JESD51-2A(Still-Air)[Z##4L, BDOE201FP4 Fv 7&HEALTLET,

(Note2) x> oavhiniyhr—2 (E—ILRED) LEPLDETORFE/ S A—4,

(Note 3) JESD51-3 IZ#4iL L F= E AR &

(Note 4) JESD51-7 IZH#4 L = E R £ E A,

B E E AR E- 3 T) ERTiE
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1EBE (k@) RE
fRsENN g — HREE
RESURNRI—Y
70 um
+EE3IH L AR H
B TE E AR IR R Tk
4B FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt
1B8 (km) %A 2EB. 3B (W@ A 4[EH (ZmE) HE
fRsENE— FiEic) AN — tRsEE HWENE— HREE
RESUFRE—Y ’ ”
EEE I L RS 70 um | 742 mm0O (EEAF) 35um | 74.2mm0O (EEAR) | 70 ym
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HERBERSE
Parameter Symbol Min Typ Max Unit
Input Voltage Vin 4.5 - 28.0 Vv
Operating Temperature(ote 7) Topr -40 - +85 °C
Output Current(Note 7) lout 0 - 2 A
Output Voltage Setting(Note 2 Vourt 0.7 - Vinx0.8 \Y

(Note 1) EBMERIETTT)j (L 150°C UT &S &S SHEALKESWL, Pv 2y aVBEMN125°C 2R LBEFGNERT 2BNMNHY FT.
(Note 2) Vour 2 Vinx 0.1 [V] QR TIHEAL S0,

ESNEYE (HICHEEDRWRY Ta=25°C,Vn=12V, Vgy =3 V)

Parameter Symbol Min Typ Max Unit Conditions
Input Supply
Shutdown Current IsTBY - 8.5 20.0 MA Ven=0V
Operating Quiescent Current la - 510 800 MA Il\cl)(l;Tsjvi(t)cﬁ,ing
UVLO Threshold Voltage Vuvio 3.7 3.9 4.1 \% Vi falling
UVLO Hysteresis Voltage VuvLoHys 250 350 450 mV
Enable
EN Threshold Voltage High VENH 1.10 1.21 1.30 \% Ve rising
EN Threshold Voltage Low VENL 1.00 1.10 1.20 \Y Ven falling
EN Input Current len -7.0 -2.0 -0.5 MA | Ven=3V
Reference Voltage, Error Amplifier, Soft Start
FB Threshold Voltage VEBTH 0.587 0.596 0.605 \Y
FB Input Current Irs - - 100 nA Ves =1V
Soft Start Time tss 3.5 5.0 6.5 ms
SW (MOSFET)
Switching Frequency fsw 250 350 450 kHz
Maximum Duty Ratio Dmax 80 - - %
High Side FET ON Resistance RonH - 185 290 mQ | Veoor-Vsw=5V
Low Side FET ON Resistance RonL - 98 165 mQ
Protection
High Side Over Current Limit lnoce 2.5 3.2 4.1 A | No switching
Lo e, jreverse Current Ircp 18 2.8 3.8 A | No switching

(Note 3) HHFEIREIXIToTHEY £t A,
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Figure 1. Shutdown Current vs Temperature Figure 2. Operating Quiescent Current vs Temperature
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Figure 3. UVLO Threshold Voltage vs Temperature Figure 4. EN Threshold Voltage vs Temperature
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B"ET—42 (BEFET—48) — #E
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Figure 9. Soft Start Time vs Temperature Figure 10. Switching Frequency vs Temperature
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Figure 11. Maximum Duty Ratio vs Temperature Figure 12. High Side FET ON Resistance vs Temperature
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B"ET—42 (BEFET—H) — #E
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Figure 13. Low Side FET ON Resistance vs Temperature Figure 14. High Side Over Current Limit vs Temperature
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Figure 15. Low Side Reverse Current Limit vs Temperature Figure 16. Output Voltage vs Output Current
www.rohm.co.jp
© 2021 ROHM Co., Ltd. Al rights reserved. 10/37 TS8Z02201-0T7T0AJ01650-1-1

TSZ22111 » 15+ 001 2023.03.22 Rev.002


http://www.rohm.com/

BD9E201FP4-Z Datasheet

BHET—42 (BFET—H) — #&E

100 2.80
90 Pa®zaiii |
/ / 2.40
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70 / < 2.00
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o [e]
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Figure 17. Efficiency vs Output Current Figure 18. Output Current vs Input Voltage
(Vour =5V) Operating Range: Tj < 150 °C
(Vour<£1.8V)
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Figure 19. Output Current vs Input Voltage Figure 20. Output Current vs Input Voltage
Operating Range: Tj <150 °C Operating Range: Tj <150 °C
(Vour=3.3V) (Vour=3.3V)
www.rohm.co.jp
© 2021 ROHM Co., Ltd. Al rights reserved. 11/37 TS8Z02201-0T7T0AJ01650-1-1

TSZ22111 » 15+ 001 2023.03.22 Rev.002


http://www.rohm.com/

BD9E201FP4-Z

Datasheet

B"ET—42 (BEFET—48) — #E

Time: 2 ms/div

Vin: 10 V/div

Ven: 2 V/div

Vour: 2 V/div

Figure 21. Start-up at No Load: Ven=0V to 2V
(Vin=12V, Vour =5V)

Time: 2 ms/div

Vin: 10 V/div

TR T P R e e e T A

Ven:-2-V/div

Vour: 2 V/div

Figure 23. Start-up at Rloan =2.5 Q: Ven=0Vto 2V
(Vin=12V,Vour=5V)

Time: 500 ms/div

Vin: 10 V/div

Ven:-2-Vidiv

Vour: 2 V/div

Figure 22. Shutdown at No Load Ven=2V to 0 V
(Vin=12V, Vour=5V)

Time: 1 ms/div

Vin: 10 V/div

. VEn:.2 V/div
[k
Vourt: 2 V/div

Figure 24. Shutdown at Rloan =2.5Q: Ven=2Vto 0V
(Vin=12V,Vour =5V)
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Temperature: Ta[°C ] Temperature: Ta[°C ]
Figure 25. Output Current vs Temperature(Note 7) Figure 26. Output Current vs Temperature(Nete 7)
Operating Range: Tj < 150 °C Operating Range: Tj < 150 °C
(Vin=5V, 7V, Vour = 0.7 V) (Vin=5V, 12V, Vour = 1.2 V)
2.80 2.80
2.40 2.40
<200 £ 2.00
5 5
° °
i 1.60 i 1.60
c [
g o
G 120 3 1.20
5 5
& &
o 0.80 o 0.80
0.40 0.40
0.00 0.00
60 -40 -20 0 20 40 60 80 100 60 40 -20 0 20 40 60 80 100
Temperature: Ta[°C] Temperature: Ta[°C]
Figure 27. Output Current vs Temperature(Nete 7) Figure 28. Output Current vs Temperature(Nete 7)
Operating Range: Tj <150 °C Operating Range: Tj <150 °C
(Vin=12V, 24V, Vour = 3.3V) (Vin=12V, 24 V,Vour =5V)

(Note 1) Measured on FR-4 board 67.5 mm x 67.5 mm, Copper Thickness: Top and Bottom 70 uym, 2 Internal Layers 35 um.
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B"ET—42 (BEFET—H) — #E
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Output Current: g7 [A]

0.40

0.00

60 -40 -20 0 20 40 80 80 100
Temperature: Ta[°C ]

Figure 29. Output Current vs Temperature(ote 7)
Operating Range: Tj < 150 °C
(Vin=24V, Vour = 12V)

(Note 1) Measured on FR-4 board 67.5 mm x 67.5 mm, Copper Thickness: Top and Bottom 70 uym, 2 Internal Layers 35 um.
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RRERREA
1. EREE
(1) DC/IDC 3 /N\—5 B E

BD9E201FP4-Z [h L > b E— FHIEZFEA L AR FKBEE DC/DC 1 2/3\—4 TT, Pulse Width Modulation
(PWM) E— FHIICRA vy F U IBEEITVET,

Efficiency [%]

T

Fixed PWM Mode Control

Output Current [A]

Figure 30. PWM E— FHIHDES A —

(2) 4 =TI
ENSHFEEVeNISE 2T, THRAAROBEIE D ¥y AU UERIHTEET, Vend¥1.21 V (Typ) KLEIZH B L.
NEEBABEL, TS RADEEILET, VenZ 110V (Typ) ULTFIZT B E, THRL ANV vy &YV LET,
ENIZCED vy bF D UBEDRRIE. 100 ps LEICERE L TLIZE0Y,

Vin
OVl — — — — — (—
Ven VENH""""""" ]/
VenL
v ___
VouT
O V_ ————————————————————————

Startup Shutdown

Figure 31. 4 r—JILFIHIZ K BB - vy bFDY ALV Fv—F
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1. BXEE - B

3) VZFRE—F
ENSFEE VenF High IZT5 &, VT FRE— MEEEDRBELE DBENBEONIILE LAY FT, Ff. VI b+
AA—MEEEICK Y, HABREDA—/IN—2 2 — b ORABREHCIENTEET, VI FRE— MM tss 1E 5
ms (Typ) [C%EY FET,

Vaur

+ = -
Figure 32. Y7 XA —k BA IV Fv—F
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WS — #E

2. R
RENRIERNLGERCLIWEHLICHEDLGZLOTHY ., EGNLTEEHEOCFRIILENVWTESIL,

(1) BEREHEME (OCP)/ BFFE®KEHEMEE (SCP)
BEFREMEE (OCP) (L. High Side FET SN2 BHREZRA v F VI AR EICHBLET, OCPAREEND
ERAYFUTBEIRA v FUOITRRBD I AHEIR I SNET,
BTERIRERMEE (SCP) (FEHY TE—FTT, VreH Vesth X 70 LA T DIREET, 0.73 ms (Typ) . MERH S
had&. 47ms(Typ) MIRA Y FUIEMEEEIELET, FLLE. TAMRETBEEHLET, L. VI FREI—F
#2EIHIT SCP BMEEMARKII L TLVTE SCP [F8ELE B A, OCP RUf SCP B IC RS ESENEE (Tjimax =
150 °C) #BAZHWKS TEHELESLY,

Table 1. OCP Kk U SCP M EEEH

VEN Ves Start-up ocP SCP
< Vet X 70 % (Typ) During Soft Start Enable Disable
=121V (T >V x70 % (T Enable Disable
(Typ) FETH © (Typ) Complete Soft Start
< VretH X 70 % (Typ) Enable Enable
<1.10V (Typ) - Shutdown Disable Disable

R Seininb— b N "

A
:\ )
|
|
|
|
|
|
|
|
|

VouTt

VEBTH X 70 % (Typ)

VeB

)
t

U

lnocp=3-2 A (Typ)

Inductor Current

1
it

| |
: I
— = - — : — = - - - : L~
|
|
Vow | |
T :___I - : .
I l : l :
— A - [ - - | -
High Side FET ! | |
Internal Gate Signal | !
—ugd U L n : apigi
| : | I |
| | | : |
_ S LN Y | ) o
Low Side FET ! |
Internal Gate Signal | |
| |
Ly L : Lty L L : — L L
| |
J' I
|
|
|
|
|
|
|
|
|
|

Less than
0.73 ms (Typ),
e - %

1 L 0"
—

SCP

Internal Signal 0.73 ms (Typ) 47 ms (Typ)

Figure 33. OCP - SCP 24 224 F¥—+
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2. {REEHRE - i

(2) IEANEEREIERLEREE (UVLO)
ADBEVNAN 390V (Typ) UTFICHD E, TS RBY vy kDU LET, VnA 425V (Typ) UEIZHD &,
FTINAADEBEILET, EXTFTY T RIL350mV (Typ) TY®

Vin

Hysteresis
v Vuvionys = 350 mV (Typ)
\ _OUT
Y
UVLO Detection s UVL_O Release
Vuuo =39V (Typ) Vuvioz =4.25V (Typ)

OV——m—mmmmmmmmmm it s et

Figure 34. UVLO 44 2 V5 Fv—

UVLO R L w3 /L FEIEIL. VINIHFE EN imFRICEHR SNIERSEIIC K > T, ICASTHRESINS UVLO R
Ly allRFERELYILECRETEET,

ERNEIZLD UVLO BEEIIUTOLSICEETSE
—8) REG E3: N
VIN

_ VEx uvLooFF—VENH
R3 Q]

VENH_IR
Ra |::| [] LR Rs

5.1k < R, < 51k [Q]

<> +\ VIN
EN T Vex uvioorr < = [V]
R4|:| it / ERADANILDIERTY S REBERIFUTOL SITE
Voltage v

HTEFET,

R3+Ry

Ry

) VI

Vuvionysz = (Veng — Venr) X (

Figure 35. External UVLO Setting

where:

Ir= 3.8 pA (Typ)

Venn=1.21V (Typ)

Venve= 1.1V (Typ)

Vex vvioorr. A EITOH UVLO EREE
Vovionvsz. D E|ITO UVLO EX T VO REE
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2. Rt - HE

(3) BEERHEBEE (TSD)
IC ZRBENSHCT-ODBRERERKRTY ., BEXESESEE (Timax =150 °C) ATHEALFTH. FH—
SEEAMEELZBA-RENMEEL, FyTRET A 175 °C (Typ) ETLET 5L, BEREMRBE (TSD) A'F
ELEHED MOSFET # OFF LE9, 0%, FYTBEETIMETL. TSDRAL v 3)LFETESLEEFHTE
JBLET, TSDRAL YL 3)LRIE, 25°C (Typ) DERTIIREFHH>TWET, 4H. BEFRENBRIIRGSZKE
BEBA-RETOMEELRYFETODT, £y FOBEREMEE LTHERALAWVTLCESL,

(4) BETREHRE (OVP)
FB i FEE Ves A Veath X 120 % (Typ) LLEIZ# 5 &, MOSFETs % OFF &84 & T, HABEEDOLF£#IMZFE

T Ve DS Veetnx 115 % (Typ) UUTFICH S &, BEHEREICREYET . XM v F T EHEIX. Vs B Vesth (Typ)
UTFIZE =& EICBERSNET,

(5) FFMR LR (RCP)
A VE YA BREE=4THI/L—4TT, LowSide FET A% ON REEDBF I, o V4 Y 2 BFH 2.8A(Typ) £TF

B5% & . Low Side FET # OFF ICLEY,
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b5 FA B R 51

1.Vn=7Vto24V,Vour=3.3V

Table 2. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 7V to 24V (Typ)
Output Voltage Vout 3.3V (Typ)
Maximum Output Current loutmax 2A
Temperature Ta 25°C
BD9E201FP4
BOOT—_l
VIN O VIN Csoor
VOUT
+ Cinz + Cint SW T L 1 O
! e GND Ro
[] Ry, — ‘ I
Ria Cour1 Courz
Crs = I —— =
ENO EN | Rig
R4 FB 1
R2
Figure 36. 7 7 & —< 3 VEIKK
Table 3. HEEEME
Part No. Value Part Name Snz(;glc;de Manufacturer
L 10 uH 1217AS-H-100M 8080 Murata
Ciny(Note 1) 0.1 yF (50 V, X5R, 10 %) | GRM155R61H104KE14 1005 Murata
CinzNote 2) 10 uF (100 V, X7S, +10 %) | GRM32EC72A106KE05 3225 Murata
Csoor(Note 3) 0.1 yF (50 V, X5R, 10 %) | GRM155R61H104KE14 1005 Murata
Cour(Note 4) 22 yF (25 V, X7R, £10 %) GRMB32ER71E226KE15 3225 Murata
CouraNote 4) 22 yF (25 V, X7R, £10 %) GRMB32ER71E226KE15 3225 Murata
Crs - - - -
RofNote ) Short - - -
R1a Short - - -
R1s 100 kQ (1 %, 1/16 W) MCRO1MZPF1003 1005 ROHM
R2 22.1kQ (1 %, 1/16 W) MCRO1MZPF2212 1005 ROHM
R3 - - - -
R4 - - - -

(Note 1) BRIR/ A ADEEBEERT HHIC. CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS ZEL,

(Note 2) ANV T oY Cn [KBESE. DCNA FREMLLEEZEEL T, RREN30pF 2 FESHLK S

— oo

~aX &

LTLESL,

(Note 3) T—FAR bS5 v FaA T ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EREN0.022yF EFTELHNKSITHEL TS,

(Note 4) 3T 2% Court, Cour2 DIREHFME, DC NS FRFULGLIZLY, RBEEAEDY ., L—THENEET AN HYET, E7 TV
T3 TOTRRHERESBELNLES,

(Note 5) Rol&7 4 — F/\w Y DEBBHMEAEATHY. 77230 ERYET, RICENERATSHI LT, FRAGEZAVTRKEE (A~ —
DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESO, Pa—FLTHERESL,
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1.Vn=7Vto24V,Vour=33V- g

100
dy/an —_—
80 /  Vour: 20 mV/div 7

g 80 § I 1

> [ Time: 5 ps/div |

g 50 — + + + + + |

9 —VIN=12V :

i 40 . - Vsw: 5 V/div ! :
30 —VIN=24V | MM R A RN N RARA AN N RN
20
10 lﬁmuwuﬂu-m;-dm-ihﬁ-ﬁ--
0 I I 1

0.00 0.40 0.80 1.20 1.60 2.00
Output Current : 1q7[A]
Figure 37. Efficiency vs Output Current Figure 38. Output Ripple Voltage (Vin =12V, lout =2 A)
80 | 180
Gain
60 i 135

Phase Vour: 200: mV/div
40 - =

90
20 1 \ 45
W

) T > Time: 200 ps/div |
= 0 AN 0o g :
£ o

-20 ™ 45

-40 - -90 s

lout: 500 mA/div

60 -135 i
-80 -180
1 10 100 1000
Frequency (kHz)
Figure 39. Frequency Characteristics (Vin =12V, lout =2 A) Figure 40. Load Transient Response

(Vin=12V, loutr=0.5Ato 1.5A)
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WRAERA — &E

2.VNn=7Vto24V,Vour=5V

Table 4. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 7V to 24V (Typ)
Output Voltage Vour 5V (Typ)
Maximum Output Current loutmax 2A
Temperature Ta 25°C
BD9E201FP4
VINO VIN BOOTTL cooor
1 T I vouT
T CIN2 T CIN1 SW y L I o
- GND Ro
Jr = —
Ria Cour1 Cour2
Crs = I —— =
ENO EN Rie
E Ry FB )
R2
= 1L 1 L
Figure 41. 7 7 & —< 3 VEIKK
Table 5. HEEIBREH
Part No. Value Part Name Siz(;glc;de Manufacturer
L 15 uH 1217AS-H-150M 8080 Murata
Cing(Note 1) 0.1 yF (50 V, X5R, £10 %) GRM155R61H104KE14 1005 Murata
Cinz(Note 2) 10 pF (100 V, X7S, £10 %) GRM32EC72A106KE05 3225 Murata
CgoorNote 3 0.1 yF (50 V, X5R, £10 %) GRM155R61H104KE 14 1005 Murata
CourqNote 9 22 uF (25V, X7R, 10 %) GRM32ER71E226KE15 3225 Murata
CouraNote 4 22 uF (25V, X7R, 10 %) GRM32ER71E226KE15 3225 Murata
Crs - - - -
Ro(Note 9) Short - - -
Ria 0.82kQ (1 %, 1/16 W) MCRO1MZPF8200 1005 ROHM
Ris 110 kQ (1 %, 1/16 W) MCRO1MZPF1103 1005 ROHM
R2 15kQ (1 %, 1/16 W) MCRO1MZPF1502 1005 ROHM
R3 - - - -
R4 - - - -

(Note 1) BRIR/ A ADEEBEERT HHIC. CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS ZEL,
(Note 2) AN VT4 Cina (KEERE, DC NS FREFHELEEZEEL T, EREMN0UF ETELG AV SITHRELTLEEL,
(Note 3) T—FAR bS5 v FaA T ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EREN0.022yF EFTELHNKSITHEL TS,
(Note 4) 3T 2% Court, Cour2 DIREHFME, DC NS FRFULGLIZLY, RBEEAEDY ., L—THENEET AN HYET, E7 TV

T3 TOTRRHERESBELNLES,
(Note 5) Rol&7 4 — F/\w Y DEBBHMEAEATHY. 77230 ERYET, RICENERATSHI LT, FRAGEZAVTRKEE (A~ —

DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESO, Pa—FLTHERESL,
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2.Vin=7Vto24V,Vour=5V - g

100

90 //-’" ——

80 I{ FVourt: 20 mV/div

70 Cl r ¥

£ 60 :
Time: 2 us/d

§ 50 I : H Ivi

‘o —VIN=12V i

“um‘ 40 . -Vsw: 5 V/div I ]

50 —V|N=24V_ Bl Rl e e e R R N ol B N

20 ,

10 éﬁ'ﬂﬂﬁﬂ-ﬂ-ﬂ;ﬂ-ﬂ'ﬂﬂipﬂﬂj
0 , 1 ]
0.00 0.40 0.80 1.20 1.60 2.00

Output Current : loy7 [Al
Figure 42. Efficiency vs Output Current Figure 43. Output Ripple Voltage (Vin =12V, lout =2 A)
80 T 180
Gain :
60 4135 B o .
Phase Vour: 200: mV/div

20 S \ 45

Time: 200 ps/div

@ \ \ E
z 0 ~ A o 2
— 1]
@ =
§ \ £
-20 -45 d
- - Y]
40 T a0 |
60 135 | lour: 500. mA/dlv
-80 -180
1 10 100 1000
Frequency (kHz)
Figure 44. Frequency Characteristics (Vin =12V, lout =2 A) Figure 45. Load Transient Response
(Vin=12V, loutr=0.5Ato 1.5A)
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WRAERA — &E

3.Vin=24V,Vour=12V

Table 6. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 24 V (Typ)
Output Voltage Vour 12V (Typ)
Maximum Output Current loutmax 2A
Temperature Ta 25°C
BD9E201FP4
VINO VIN BOOTTL cooor
1 T I vouT
T CIN2 T CIN1 SW y L I o
- : GND Ro
Jr = —
Ria Cour1 Cour2
Crs = I —— =
ENO EN Rie
E Ry FB )
R2
= 1L 1 L
Figure 46. 7 7 &7r—< 3 VEIKK
Table 7. HEIMRTER
Part No. Value Part Name Siz(;glc;de Manufacturer
L 22 uH 1217AS-H-220M 8080 Murata
Cing(Note 1) 0.1 yF (50 V, X5R, £10 %) GRM155R61H104KE14 1005 Murata
Cinz(Note 2) 10 pF (100 V, X7S, £10 %) GRM32EC72A106KE05 3225 Murata
CsoorMNote 3 0.1 yF (50 V, X5R, £10 %) GRM155R61H104KE14 1005 Murata
Cour1Note 4) 22 uF (25V, X7R, 10 %) GRM32ER71E226KE15 3225 Murata
CourzMNote 4 22 uF (25V, X7R, 10 %) GRM32ER71E226KE15 3225 Murata
Crs - - - -
Ro(Note 9) Short - - -
Ria Short - - -
Ris 100 kQ (1 %, 1/16 W) MCRO1MZPF1003 1005 ROHM
R2 5.23kQ (1 %, 1/16 W) MCRO1MZPF5231 1005 ROHM
R3 - - - -
Ra - - - -

(Note 1) BRIR/ A ADEEBEERT HHIC. CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS ZEL,

(Note 2) AN VT4 Cina (KEERE, DC NS FREFHELEEZEEL T, EREMN0UF ETELG AV SITHRELTLEEL,

(Note 3) T—FAR bS5 v FaA T ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EREN0.022yF EFTELHNKSITHEL TS,

(Note 4) 3T 2% Court, Cour2 DIREHFME, DC NS FRFULGLIZLY, RBEEAEDY ., L—THENEET AN HYET, E7 TV
T3 TOTRRHERESBELNLES,

(Note 5) Rol&7 4 — F/\w Y DEBBHMEAEATHY. 77230 ERYET, RICENERATSHI LT, FRAGEZAVTRKEE (A~ —
DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESO, Pa—FLTHERESL,
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3.VNn=24V,Vour=12V - #ZE

100
Q0 /‘ [
80 [ - Vour: 20 mV/div
70 I |
2 60 :
> I Time: 5 ps/div -
5 50 _, ]
2 I ) .
£ 40 VIN=24V - F Vsw: 10 V/div I 1
%0 alelnlelulelulninlinlnluleinlnlal:
20
10 .:.---,_--.-_---"‘-'-;
0
0.00 0.40 0.80 1.20 1.60 2.00
Output Current : o7 [A]
Figure 47. Efficiency vs Output Current Figure 48. Output Ripple Voltage (Vin =24V, lout =2 A)
80 | 180
Gain
60 Ht 135 :
— Phase Vour: 500 mV/div

90

40

20 = \ 45 : :
S

-40 “W- -90 [ty R

Time: 200 ps/div

Gain (dB)
o

60 135 | lour: 500 mAVdiv
-80 -180
1 10 100 1000
Frequency (kHz)
Figure 49. Frequency Characteristics (Vin =24 V, lout =2 A) Figure 50. Load Transient Response

(Vin=24V, loutr=0.5Ato 1.5A)
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TV r—2a VERRES &
WSRABBEICTRY HREEHUNOREEZ CERDES. RHFETHEAVEbE (LS,

1. AHavsFoy
ARAVTFIUOHICRES IV - avT oY ECHERAKESV, ANWaAVTUHEFADY Y TV 4 ADEBICHRELH
Y, VINFFOBIESIZEEBIT S ETEONREZRELETY, (E50E, BERM. DC /N1 7 R4, BEBLEl
EEEHTENBEMMN 3 PUF 2 TELSHWVESICTHRELTLESW, EF/NE4—2ParTUoHDMHMEIZE>TIE, IC
MEEENMET AATEEEAHY ETDT.PCB LA 7Y FEHIZODVWTESSEBOS 2., B HELLET, £, BRAK
JARERBT B=HIC01y0F DA YT oY% VINGHEFE GND HFDEHEL IZEELTL S0,

2. A LC Z14L%

DC/DC avN—42 Tld, BFEICERNGEREZH-ET H5-0IC. HABEEFRBILADLC T4 LEIDBBETT, 1045
8 D RAEDHEEIL Table 8 Z5RB =S,

VIN
(o]
I J|_
Inductor saturation current > loymvax + Al /2
) L Vout
Al Driver ¢ LY Y'Y l O
L
K Maximum Output Current loymvax JE Cout
t jpp— :_|:
Figure 51. 4 >4V 2 IZih B EBiRiER Figure 52. HA1 LC 7 4 JL A EIE

VIN=12V, Vour=5V. L=15uyH, R4 v F V5K fsw=350kHz THET EH LA U EF U 2ER ALITRAIZHY
F9,

1
VINXfswXL

Al = Voyr X (Viy — Vour) X = 0.555 [A]

FHT A UFVBDERERIL. HARKEFRER loutmax 24 U F 22 ) vy TILBRALD 12 22 LAEDLE-ER
FYUEXREVWELDEFALTLESW, HAaVT oY CourlZlEEI I vy - aVTUoHEFERALTLESL, EBE
EDH#ZIE(L Table 8 2B &L, CourldHAY v TILVEEHEICEEER2E5ZFTT, BEEShD Y v TILEER
HEEHEESESIITCorEFRBELTLESN, HAV Y TLERIIRXTREBELDIZENTEET,

1
8XCoutXfsw

AVgpp = AL X (RESR + ) (V]

Rpsr : HADTUHOEMETIER
ZZTCour=44 uF, Resr=5mQ &3 %&. HAY v FILERE AVre I

1
8x44 uFx350 kHz

AVipy, = 0.555 A x (5ma2 + ) = 7.28 [mV]

ERRESNFET,
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2. HALC D4 E — &S

Fiz. VourlIZEHRINZITRTOaVTUYDETHE Coutvax [ERK EH=FEEAICL T I,

tSSMIN

Courmax <

where:

tssmy BINY T RS — MEE

Vour HAERE

loyrmax RARHEAER

AL, AVED5 )y TILER

Ioyrss ¥ 7 FRA— FEFEORRKENER

—— = X (loyrss — lourmax —
ourt

Aly,
2

) [F]

Bl LT, V=12V, Vour=5V., L=15pH, fsw =350 kHz (Typ). tssmin =3.5ms. loutmax =2A. loutss = 2.5A B¥

IZ Coutmax [T FEECEHETE XY,

3.5ms
50V

Vourt [Z Coutmax & U KREWEENER I N5

Table 8. #EZE/MTITER

Courmax < o= X (25 A—2 A —2222) = 155 [F]

B, EBFORABRICE YBERRELNSELHALES LG AR
EABYFEITDT, E7 TV r—2avTO+REHEREEEOILET,

(Note 1)

Vin [V] Vour [V] | Inductor L[uH] C°”TE|EJF|§] R1[“kb?13 R:[kQ] | Crs [pF]

71024 3.3 10 44 100 221 -

71024 5 15 44 110.82 15 -

24 12 22 30 100 5.23 -
(Note 1) Cout err IFHHARBEDHITY .
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FINVr—LaVvibgBRERE — &iE

3. HAhBERE. FBaAVTUY
FBUnFICHERT 274 — ANV VIERLKICK >THABEBERETEET . 70— F/ Vv Vi Ris & Re OHEE(EL
Table 8 ZZR<FZE LY,

Vour
HAEE VourlE, TRTEHETEEY,
o o Error Amplifier Vour = 22 X 0.596 [V]
)FB— —
R, osev[ U
1 o I 0.7 < Voyr < (Viy X 0.8) [V]

Figure 53. 7 1« — k/\v 7 {KinEEE

4. J—FrR Sy FarTFoYy
T—rRAFSYTAVTFUHDIEE 01 uF #HELET, SWiHEFE BOOT IHFOMICEHELTLCFEWL, T—FX k
SyTarvTUoHDBEEILEERME. DC N/ 7RAEFEMLEEZEZEELTESFEN 0.022 yF 2 FELSHEWESIZTHRELT
KEEL,
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PCB L1477 FE&EHZDOLNT

DC/DC aAUN—BIZEWNTPCB LA 7V FOBRFHIFREICEETT, BUGLATY MIKY, BRICET 25%44E—E

ZREBMT S5 EMNTEET, Figure 54-a Hh 5 Figure 54-c [EFEE DC/DC 2o N\—2 DEFRZH &R LB TY, Figure 54-
a ® Loop1 [F_EI® switch A ON, T switch AX OFF B3 L/ \—2IZFh B ERER L TE Y. Figure 54-b M Loop?2
&£l switch A OFF, TID switch A ON B Ca U /N\—F TN DERER L TLET, Figure 54-c DARH#RIE Loop1 &
Loop2 DERZRLTWEY, LT switchBF IMoA oA FUNDF ITAELRT H-UICKREDOERITHL < £k
LET. CORGEINBBE-OHERARESAZRENBRNET ., TORLOHAAILTUoH L IC TERB SN D XIEEHOE
BETEDRETNSKTEHILT, /JAXEFLTIENTEET, HMICOEELTEIRAYFUILF2L—4221)—

AOF7FTVr—3>/— bk TBEAVIR—SFDPCB LA 7Y bFikl 2B IZEL,

Figure 54-a. Current Path when High Side Switch = ON, Low Side Switch = OFF

Vin O O\O "'L" O Vour
High Side Switch
Ci \ Cout

— —

7[ ~
\ Loop2 )
Low Side Switch
GNDO O GND

Figure 54-b. Current Path when High Side Switch = OFF, Low Side Switch = ON

V|N VOUT

Cout
T OGND
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www.rohm.co.j
© 202“1) Rn&)f-lol\/JIpCo., Ltd. All rights reserved. 30/37 TS202201-0T7T0AJ01650-1-1
TSZ22111 « 15 + 001 2023.03.22 Rev.002


http://www.rohm.com/

BD9E201FP4-Z Datasheet

PCB L4 7 FREHZDWVNT — i

Top Layer Inner 1 Layer

Inner 2 Layer Bottom Layer

Figure 57. PCB L1 7 k4l
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