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RAA212421 1. =
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Vout1 L Cour1 R4 R2 Crr Res Rcowmp Ccowmp
(V) (uH) (WF) (kQ) (kQ) (PF) (kQ) (kQ) (PF)
12 33 2x22 90.9 4.75 4.7 115 200 470
5 22 47 + 22 90.9 12.4 22 DNP (Note 1) 130 470
3.3 22 47 + 22 90.9 20 22 DNP (Note 1) 120 470
2.5 15 47 + 22 90.9 28.7 22 DNP (Note 1) 110 470
1.8 10 47 +22 90.9 455 22 DNP (Note 1) 90 470
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RAA212421 1. BZ
1.3  FTHER
HEBE F—EvY Nyr—o Nyr—o
(Notes 3, 4) BgR<—x2F | BEEE (C) (E#) (Note 2) (RoHS #3#1) HEES
RAA2124214GNP#AA0Q RAA212421 40 ~+125 - 22 Ld TDFN L22.3x6
RAA2124214GNP#HAO RAA212421 -40 ~ +125 6k 22 Ld TDFN L22.3x6
RAA2124214GNP#MAQ RAA212421 40 ~+125 250 22 Ld TDFN L22.3x6
Notes:

2. Y—LODFMBEMERRICDLNTIE, IB347 2BRL TS,
3. INLDMIIV—TIRF YNy r—DHEGRTIE, BHERTY—ME, T FEB/ 4172y FHERAL, o
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RAA212421 1. =
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RAA212421

2. %%

2. ftHk

21 EXNERKER

NG A—4 =/MiE BK{E Unit
VIN1~ GND 0.3 +43 v
LX1~GND (DC) -0.3 VIN1 +0.3
LX1~GND (20ns) -2 +44 \Y
EN1~GND -0.3 +43 Y
BOOT1 ~LX1 -0.3 +5.5 \Y
COMP1. FS1. PG1. SYNC1, SS1. VCC1~GND -0.3 +5.9 Y
FB1~GND -0.3 +2.95 \Y
VIN2 ~ GND -0.3 +6.5 v
VOUT2~GND (DC) 0.3 +6.5 v
EN2. FB2. SS2~GND -0.3 +6.5 v

ESD 4§ fiE Unit
AEETIL (JS-001-20141ZHEVVT R +) 2 kv
TINA ZAHBETIL (US-002-2014[ZHE LT R ) 1 kV
SyF7v7 (JESD7T8EYI S R2, LARJAIZHWVT R ) 100 mA

AR RREBRICEVKETRIBCO>TEHESELRVTCEEN, COLSIGREBICESEND L, HROEREECELEE

RIFEL. RIIDHZNADEEESIETRTEADNHY FT,

22 BMER
BiER (RERE) 8,4 (°CIW) 8,c (°CIW)
22 Ld 6x3 QFN/Sy o —<  (Notes 5. 6) 32 3.3

Notes:

5. 0)ald. THALY b7 vTF) BEZHEADHEOEVRMEEET X bR— FIZHRZRYFT T, BRESROKETRE

ENTVWET, IB3T9ESBBL T ALY,

6. 0)cl=BTBH. [T—RBEI OREEIK. Ny 7r—CTRIZHIBHER/NY FOFRTY,

INS A=A =/ME BAE Unit
RRESHEE +150 °c
RARFREEH -65 +150 °c
[E R E aEE -40 +125 °c
$woY—yon—JoIzrAIL TB493 %5

23 HEREMESH

INS A=A =/IME BXIE Unit
BEREE. Ving 3 40 \Y;
FEREE. Ving 1.8 6 \Y
FEERE -40 +125 °c
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RAA212421 2. %k
24 EXHTEH
HICHEOLZWVRY . #EOBESRHE (Veor=3.3V),
Min Max
RS *—4 Euk=] TR FEE (Note 9) | Typ | (Note9) Unit
BRELX1L—4
BREXE
VN1 DEEEE ViNT 3 40 Y%
Vin DERFIEBIRER la1 SYNC1 =5V, fgy = Veey 8 mA
\F/E.Nilwwv v bEOUER Isp1 EN1 =0V, Vyq =40V (Note 7) 2 4 HA
BB Il
Voo DEE Veer Vint =6V, loyr =0~ 10mA 45 5.1 5.7 v
RI)—F2Uty b
Veoy @POR L & LME AbENYT Y 2.75 2.95 \Y
TEFAYT YT 2.35 2.6 %
ToL—4%
DR v F VT REB fow FS1EY = Vccy 430 500 570 kHz
FS1E > & GND1DOREIDEH = 340kQ 240 300 360 kHz
FS1E > & GND1DRIDER = 32.4kQ 2000 kHz
=INA TR torr Ving =3V 150 ns
&INA B ton (Note 10) 90 ns
FS1DEE Vis Regq = 100kQ 0.39 0.4 0.41 v
BEEEE SYNC1 300 2000 kHz
GE:CVAVI 4 100 ns
I5—7v7
IS—F7UIOEEaVEY Im1 SRR TE 165 230 295 HAV
BYRTAY AR 50 WAV
FB1D ) —5 B VEg1 =0.6V 1 150 nA
BREVRATUIOFAY R4 0.44 0.5 0.54 VIA
FB1DERE Tp = -40°C~ +85°C 0.590 | 0.599 | 0.606 Y,
Tp = -40°C~ +125°C 0.590 | 0.599 | 0.607 \Y
RI—=F9 K
PG1 DR L &L\ - VFB1 90 94 %
LR
PG1D TR L &L E - VFB1 82.5 86 %
TREEF
PG1MD LR L &L E - VFB1 116.5 120 %
LR
PG1MD LR L ELME - VFB1 107 112 %
THEEE
PG1DIEBEIE VI RRE— FEREOA—EL T 10 %
PG1MDLowEE Isink = 3MA, EN1 = Vgeq. VFB1 =0V 0.05 0.3 \Y
FSYELTEVTIRRE—F (SS1)
VI CRE—FREER Iss1 4.2 55 6.7 pA
REY T bRE—+ 52T EN1/SS1 = V¢ 15 24 3.4 ms
B P
T+ MMEE
HY—TIivy bEYURE Tsp LEREELELME 150 °c
Thys EXTFUSTR 25 °c
2519;;97 I;eg/.g.oo REN ESAS Page 8 of 34



RAA212421 2. %

FISREOZVRY . HEOBESEHE (Voo =3.3V). %)

Min Max
RS A—4 ns TR NE&H (Note 9) | Typ | (Note9) | Unit
BREIE TS ¥ R tocon 17 savy
INJLR
BEREAHEROREY tocorr 8 SS
YL
EDE—Y BRHIR lpLMIT (Note 8) 1.3 1.6 1.8 A
PFM® E—% E#R#IE Ipk_pFM 0.34 0.4 0.5 A
FtOosnxRLELVE 15 mA
BT REIR INLIMIT (Note 8) -0.68 -0.6 -0.53 A
/37— MOSFET
N R Rups lpase = 100mMA. Ve =5V 313 mQ
O—44 K Rips lpase = 100mMA, Vegq =5V 175 mQ
LX1D Y —D &R EN1=LX1=0V 300 nA
LX1 DL H LAY B tRiSE VN1 =40V 10 ns
EN1/SYNC1
ABLEWME AETAYI VY, APy Y Low 0.4 1 \%
IbEAYTvT, ATy High 1.2 1.4 \Y
ENMASYH ARY—OER EN1 = 0V/40V -0.65 0.65 MA
SYNC1ATyH AHRY—%H SYNC1 =0V 10 100 nA
=25
Rt SYNC1 =5V 1.0 1.55 MA
LbDoL¥aL—4
DCHtE
ANERE Vin2 0°C <T;<+125°C 1.8 6.0 vV
-40°C < Ty < +125°C 2.2 6.0 \Y
mEEVDEE VEs2 1.8V < V2 <6V, 0A <l oap2 < 491 500 509 mV
500mA
IBEANER Vggo = 0.5V 0.01 1 MA
SA4vLF¥arL—vay (VouT2(LOW LINE) - | Vinz = 1.8V to BV, I oap2 = 100mA -0.9 0.9 %
VOUT2(HIGH LINE)Y
VouT2(Low LINE)
A—FL¥aL—3ay (VouT2(No LoAD) - | VN2 = 2.2V, I oap2 = 0A ~500mA -0.7 0.7 %
VouT2(FULL LOAD)Y
VouT2(NO LOAD)
U5 FEVER la2 lLoapz = 0A, 1.8V <V, <68V 22 4.6 mA
ILOAD2 =500mA. 1.8V < V|N2 <6V 2.8 5.7 mA
Sxy REIUBDTSYY ISHON EN2EY =0V, Vjyp =6V 0.2 12 LA
REVER
P Ay 7}7'7 I“%'!?,E VDO ILOAD2 =500mA. VOUT2 =25V 45 90 mV
(Note 11)
HAOERER OoCP Vourz = 0V 0.75 1.2 1.5 A
Y—TIvy FEIVERE TSD 160 °c
Y—2Lory bFOY TSDn Ving = 3.3V 10 c
ERXTUIR
ACHHE
)\jj'%‘jﬁ )y j)bl}%ftt PSRR f= 1kHz. ILOAD2 = 500mA. V|N2 = 57 dB
2.2V, Vour= 1.8V
f = 120Hz, I, oap2 = 500MA; 60 dB
V|N2 = 22V, VOUT2 =1.8V
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RAA212421 2. %

FHISREOGVRY . HEOEESEHE (Voo =3.3V). #iE)

Min Max
RS A—4 =) TR &E (Note9) | Typ | (Note9) Unit
Hjjj/ ’]’X%E V|N2 = 22V, VOUT2 = 18V~ 79 HVRMS
ILOAD2= 500mA.
BW = 100Hz < f < 100kHz
4 =TI (EN2) E> D%t
A—2F 2 LEWME 0.5 0.8 1 \Y;
EXTFUIR 10 80 200 mv
EN2EV DS — Ut VBHE Coute = 4.7uF. 1 oap2 = 500mA 100 s
EN2E> DY —Y B Vin2 = 6V, EN2 =3V 1 HA
VI FRE— L (SS2) HiE
SS2EVMEHR (Note 12) ) Ving = 3.5V, EN2=0V, SS2=1V 0.5 1 1.3 mA
ICHG -3.3 -2 -0.8 MA
Notes:
7. TRABREE VN =40V, FB1IZLFaL—2 3V E (06V) KYBWLWEEZHM. XA vF o574 L, /8T—MOSFETD4 —
FREERIEENT A,

8 BREVRATUIFALVDTRAMNEEREVAT UV THAOTRA MEIEAL DI =0ATEREINET,

9. HICHEDLZWLRY  MINEIZMAXH D WNEZOEADFIRENHZH/X5 A =2, +25°CTEHTRA FENET, BEFIR
BIXFHEHEIC L > THRESh, EEROTX MIfTHOIEEA,

10. /A UBEREIE, L—TREUEHFT H-OICLELBETY,

12, lpp R IINA D UERT. TARAI—TILEICHMFFTDSS2aVFUoHERELET . IguglESS2E UM BN SEBHRT.
EERICHMTTOY I FPRE— VT ERELET,

FN9309 Rev.4.00
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RAA212421 3. KRG ERER &R
3. RTEIGTEREHRIR
3 BELXi1L—420%=ihE
fow = 500kHz, T =+25°C
I T T T 11
95 i i i ; | 95 ‘ i i ; I |
90 ———'—‘— ——— 90 7*ﬂ—‘7 —
| | I T 4 | - 1 I 1
< 85 ‘# = 85 77]7‘ ‘
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fSW = 500kHz. VIN1 =24V, VOUT1 =3.3V. TA =+25°C (ﬁ%)
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

© 2019 Renesas Electronics Corporation. All rights reserved.
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