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F v IRy — U TR S, -40°C~+125 COLFEEH
REFRHCHEINTWET,
BEEN
2 TOREEDO—RIL, it Web ¥ FEZHL TS
720N,
* RAA212422 8 _R—
Lq
P I ok Xt Tr:ﬂ N 100
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RAA212422 1. =
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RAA212422 1. =
£ 1. ANBEBAOEVEEL X1 L—4 - SMIITERORR
Vour1 (V) | Lq(uH) Cour1 (MF) R (kQ) Rz (kQ) Crr1 (PF) Res (kQ) Rcomp1 (kQ) | Ccompi (PF)

12 33 2x22 90.9 4.75 4.7 115 200 470

5 22 47 + 22 90.9 124 22 DNP (Note 1) 130 470

3.3 22 47 + 22 90.9 20 22 DNP (Note 1) 120 470

2.5 22 47 + 22 90.9 28.7 22 DNP (Note 1) 110 470

1.8 10 47 + 22 90.9 45.5 22 DNP (Note 1) 90 470

Note:

1. FS1IEVCCT I T 5.

£ 2. BAHBEEBRELX 2 L—4 - St IHERGROER

Vour2 (V) Ly (uH) Courz (WF) R3 (kQ) R4 (kQ) Crr2 (PF) Rcomp1 (kQ) | Ccomp (PF)

0.8 1.5 2x22 33 100 47 40 270

1.2 2.2 2x22 100 100 22 60 270

1.8 2.2 2x22 200 100 15 80 330

25 2.2 2x22 316 100 8.2 100 330

3.3 2.2 2x22 450 100 6.8 120 330
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RAA212422
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RAA212422 1. =

1.3  FHTER

HRERE e REEEP FT—EY Nyg—o Rylr—o
(Notes 3, 4) =% (c) (f8%) (Note2) (RoHS ##11) HEES
RAA2124224GNP#AAOQ RAA212422 40~ +125 - 22 Ld QFN L22.3x6
RAA2124224GNP#HA0 RAA212422 40~ +125 6k 22 Ld QFN L22.3x6
RAA2124224GNP#MAQO RAA212422 40~ +125 250 22 Ld QFN L22.3x6
Notes:

2. U—)LDFMBAERRICDOLNTIL, IB347 #S5BL T LY,

3. IhLDMIV—TSRAF IRy r—DRR TR, BHREHI)—HE. E—IL R/ 5472y FHERBAL. Bihd
100% A VX EFT—ILEERLTUVET (e3iFFH LT : RoHSIZERMLTE Y. SnPb &R T ) —DEADIFA T R IFHE
2LEBMENHY ET), $h7Y—E L. IPC/JEDEC J STD-020 DA ) —EHZ#-TH. ThEHEZEE—H 1) 70—
BETMSL 43I *‘Jﬁtbia'

4. IEEMEL AL (MSL) I2DWWTIE, RAA212422F /N4 ADR—CESBLTLEES L, MSLOEEMIZ DL TIL, TB36
BLTLEEL,

3%
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NARFAR—TILENET, COEUNRTSHURIZEIETIFohdE, TS ARAETARAI—TILE
NET, TNAARTFTARI—TILEhbE, 100QDEHAMNLXREVEBLTHAZKRELE T, FEMIC
DWTIE, BR=VOR5ESHBL TS,

3 VIN3 | VIN3IZVIN2ICHERELET,
4 PG2 |EAHNEERELX2L—20/T—5y FHA, PG2IE., V7 FRA— FREIHRO, HAEEMNL X2

L—>avhlRiE& YIELS B ZIGE. F5I Y RIZBIETIFoNET, COECORIBIZIEESMQD FIL
Ty TERNHY ET,

5 881 ANBEEHEDGLEVEELX2AL—42DOHEAADY T FREA— SO TEBZEEIELET, SS1IEVESS
YU ROBIZIBDOI VT UYEERETLIIET. HASVTL— h;b\,;&it)id'o v I~Z9—f~0)u¥‘ﬁﬂl
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RAA212422 1. =

EVEES Eva St

6 SYNC1 | AHiZiRE S UBARMEE— FERA N, PWME—FOFEEEO Y Y Y HighE[EVCCIZEHLET,
PFME—FOIZEEFAS Y I LowFEIFT IV FICEKLET, APy I 95V 0 FEERT L. IC
[FPFMEF=IXFPWMBIEZ BBIMICBIRTE Y, SERMBT SI2E. MO/ DY I ESEANL. ED
Ty RYBCRHBLET, NERGESRETIOT S LFHDICARRI VS TIRENHY FET,
SYNCHTH—F 1 VT REDELEDHE. REROO D v VREEHILT 2RMBOSMQ TILE D ViEH
BHYES,

7 BOOT1 | ANBEHFEOLLVEELEAL—420/8T—MOSFETS—k RSAN\O70—F 4 9 T—FX S5y
TEREEY, T— RSy TaAUToHE, REBNF Y RILMOSFET24 VT 5 -0ICHELEBHZH#
BLET, COEUELXTORBICI100nFDMTFa v TF oS EEELET,

8 VIN1 ANEEHEEOLEVEELX 1 L—2D/NNT—BOANER. BLUVRI) 7L FRALF2L—4D
T, VIN1 £ GND1DRIZ47pF L EDES S vy AV F oY EICITESFTEZELTTFAY TS L
F9., ANBESHHILIV~40VTT,

9 LX1 AAYF/—ROHH, RAYFUTFETENTITHAA VB B EEEHELES,

10 GND1 (/RT—=559Y R, YATLDGND FL—VICHEEEHKELET,

1" NC1 |l

12 NC2

13 EN1T | ANBEHEEOLEVBELX1L—2DAR—TILAH, COEVESSHURIZEIETIFSE, L¥a

L—2 ENATRALDOEFATICHEFESAET, COEVOEEM2VEYEL LD L, FyTlFAx—T
LENET, BEMICEHT SICE. COEVEVINIICHERELET, ENTEEVCCTITERLALTL
W, BRI DHE. N TFALDOIKENTOBETHIEISATLESHTY,

14 PG1 F—TUFLA2DNRT—=Ty FHAT, ADBEHEEOLGVBREL X1 L—2OHABEENLF2L—
VavhIRELVIESGESN. VI FRE—MIBRTHSESE. T5V 0 FIC5IETFoNET. CO
EYOREIZIZEMQD TILT v THERAKHY FT,

15 VCC1 | ANBEEHEREDGLEVBEELF 2 L—FRABDESVY ZFNLFALXaL—42DHEHN, COEVIZIUFD+E
STy aArTFUHEEHELT. GNDIZTTHYFUUSFLET,
16 FB1 ANBESEHEDLEVNVEELFLL—2DIREEY, FB1IEIBEEL—TDIS—7 Y IAODREANTT,

COMP1ETS—7 Y TDHATY, HABEIL. FB1ICHEGKT 20 FERSERICL>THRELES,
5T, PWMLFaL—20/T—5 v FEKIE, FB1ZEALTLF2L—2OHENBEEZE=42LE
ER

17 COMP1 | T5—7> A, COEVEVCCIIZERT 5 L. RNEMEENERASINET, COMP1 & GND1DOMIZ
RCHY hI—HUDHEEHET S L. HNBHENERASNAET ., FHICOVTIE, 28—V T)L—TH#HiE
DS FSBL TS,

18 FS1 ANEEHEREDLEVEELX 1 L—2DRIFEMEIRE Y, X4 v F U I BE#H%E500kHzZ 123 521,
VCC1IZH#E LE T, 300kHz ~2MHz DEEFE CHREBMEE G AREIZT SI21EX. S DiiF & GND1[EIZiER
EEHELET,

19 COMP2 | EAHABEEBRELX1L—EDITS—7 >, COMP2% VIN2(Z#E# L THighl=d 3 &. ME@EHLEA

ENET, COMP2ITHINE I VT U EEFIEK L TONDICHER T 5 & SMBEENERShET . 5
MIZDNTIF, 28R=UD TIL—FHEDRE Z2SRB LTSN,

20 FB2 EANBEBRELF2L—2DREEY, FB2IFEEL—TDIS—F7 Vv INDREANTY ., HAERE
%, FB2IC#EHKT 29MTTERDERICE > THRELET, &5IZ, PWMLFaL—420/0—4y KA
BT, FB22FERLTHABEEEEZ=4LET,

21 GND2 |BAABERELXIL—FDINT—559 K, SATFLADTSHU RTL—VICHEEERELET,

22 LX2 BEANBEBRELX2AL—2OHABEELX2L—Sa v AONT—RAA v FUT/— K, HAq4 04
DRICEHELET, TAAANTARI—TJLEhbE, COEVIE100QOERIZE >THRESLET,
HMICONTIE, 5R—VDORS5FSBL TS,

EPAD GND |75y Figt, SERUEDEZICEYT TUr—4 3 VEROGND TL—VICHEMLES . TTO
BELANLVFICOEVEZREICLTREENET, EPADZT7O0—T 4 VRKREBICLTREY FHA.
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RAA212422

2. %%

2. %
21 ERBREE

NG A—4 =/MiE BK{E Unit
VIN1~ GND -0.3 +43 \Y
LX1~GND (DC) -0.3 Ving + 0.3
LX1~GND (20ns) -2.0 +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 v
FB1~GND -0.3 +2.95 \Y%
VIN2~GND (DC) -0.3 +6 v
VIN2~GND (20ms) -0.3 +7 v
LX2~GND (DC) -0.3 +6 v
LX2~GND (100ns) -1.5 +7 \Y
LX2~GND (20ms) -0.3 +7 \Y
EN2. COMP2, PG2, MODE2 -0.3 Ving + 0.3 \Y
FB2 0.3 +2.7 Y

ESD 4§ fiE Unit
AEETIL (JS-001-2017 IZHEVT R +) 2 kv
TINA ZAHBETIL (US-002-2014[ZHE LT R ) 1 kV
SyF7v7 (JESD7T8EY S R2, LARJLAIZHWVT R k) 100 mA
EE RRERCEVRETREYMICOEZ > TEESELRVTLESL, COLITREICSS I L, HRAOEBEHICBRES

RIFEL. RIIDHZNDEEESISRTENADHY FT,

22 RIER
BiEH (KRMWE) 8ya (°CIW) 8yc (°CIW)
22 Ld 3x6 QFN/Xv 4 —< (Notes 5. 6) 31.3 2.3

Notes:

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

ENTVET, IBTIFSHBL TS EE,

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

NS A=A B/ME BXIE Unit
RRESEEE +150 °c
RAREFREEGRE -65 +150 °c
[E R R B -40 +125 °c
#]oy—yoR—JaIr7AIL IB493 88
;(I)\l1993;67 I;eg.é.oo RENESAS Page 8 of 34
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RAA212422 2. 1t#

2.3  HEREEMESHE

NS A—H =/IME SXIE Unit
BREE. VN 3 40 Y
BREE. Vin 2.7 55 \Y;
BEEERE -40 +125 °c

24 FERBEER

BICHEEDLTLEY ., VIN1 =3V~40V, 1t§{EIiTA = +25°CTDIE,

Min Max
IS A4 e TR h&EE (Note 9) | Typ |(Note9)| Unit
ANBEEEHEDEEELY2L—4
BREE
Ving D EEEEFE ViNT 3 40 \Y
Ving DEFLEERER lat VEgr = 0.7V, SYNC1 = Vg4 8 mA
VNP Y vy RS U EBRER lsp1 EN1 =0V, V=40V (Note 7) 2 6 pA
Voot DEE Veer Vint =6V, loyT1 =0~ 10mA 45 5.1 57 \%
ALY AR N
Veoy P POR L & LME UbERYT VS 275 | 295 v
ABETFAYI YD 2.35 2.6 \%
*L—4
DMRA v F U TREHK fswi FS1E > =Vey 430 500 570 kHz
FS1E > & GNDORIDIEH = 340kQ 240 | 300 | 360 kHz
FS1E > & GNDORIDIEH = 32.4kQ 2000 kHz
RINA T HER tmin_orr | ViNt =3V 150 ns
=AU EE tmin_on | (Note 10) 90 ns
FS1DERE VEs1 Resq = 100kQ 0.39 0.4 0.41 \Y
SEEIEN;E54 SYNC1 300 2000 kHz
SYNC1MD/8ILRIE 100 ns
I5—7v7
IS—7UIOMEIVEIAUR Im1 SHERREE 165 | 230 | 295 HAN
(il B 50 LAV
FB1D—4 B Vegq = 0.6V 1 150 nA
BREVRATUIDTA Y R4 0.44 0.5 0.55 VIA
FB1OEE Ty =-40°C~ +125°C 0.590 |0.599 | 0.607 v
nRI=Jy Kk
PG1 D TR L &L \E - VFB1 90 94 %
L EE
PG1 D TR L &L ME - VFB1 825 | 86 %
TREEF
PG1®D LR L &L VE - VFB1 116.5| 120 %
L EE
PG1®D LR L &L VE - VFB1 107 | 112 %
TREEF
PG1 DI=iEEL VI FREA— bFERION—T—D 10 %
PG1®DLowEE Isink = 3MA. EN1=Vge. VFB1 =0V 0.05 | 0.3 v
FSyRDTEYTRRE—F (SS1)
VT kR — FREER lss1 | 42 [55] 67 | uA
FN9326 Rev.2.00 Page 9 of 34
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RAA212422 2. %

BICREDZWLRY., Vi =3V~40V, REREILT, = +25°CTODE, ()

Min Max
IS A4 e TR h&HE (Note 9) | Typ |(Note9)| Unit
REY 7 FRE— S5 TR EN1/8S1 = V¢ 1.5 24 3.4 ms
74 R
-y A UERE Tsp ERBELEME 150 °c
Thvs ERTULR 25 °c
BFRFRTS >+ J iR tocon 17 vovy
VAV S
BEREBBEROREH tocorF 8 SN
LU
EQE—- EHIR lpLmir | (Note 8) 1.3 1.6 1.8 A
PFM® E—% B HIR lpk_prm | (Note 8) 034 | 04 0.5 A
TRIORLELME 15 mA
BETRHIR Inumir | (Note 8) 068 | 06 | -0.53 A
78— MOSFET
NAHA R Rups | lix1 = 100mA. Vg = 5V 312 me2
O—#A K Rips ILxq = 100mA, Ve =5V 173.8 mQ
PHASE®D ') — 4 Bt EN1 =LX1=0V 300 nA
PHASE D3I 5 EASY BERS trisE Ving = 40V 10 ns
EN1/SYNCA1
AHDLELME AHETAYI VS, AYY Y Low 04 1 \
IbEMNYT vy, B v Y High 1.2 1.4 \Y
ENIOSy S AN —9 B EN1 = 0V/40V -0.65 0.65 uA
SYNC1AZyH AAY —4 B SYNC1 =0V 10 100 nA
SYNC1 = 5V 1.0 1.55 A
BEANEERELX1L—4
AHER
VinyDIEEEBRY Y7 b Vuvioz |IZBEAY. BEH 25 2.7 v
LEWE TETAY. RER 22 | 24 v
FILERER lvinz fsw = IMHz, HAFEER 7 15 mA
Ty b EOUHRERER Isp2 ViN2 = 5.5V, EN2 = low 5 10 A
HWhAL¥ar—vay
IHEEE VB2 T,=+25°C 0.595 |0.600 | 0.605 \Y
T, =-40°C~+125°C 0.582 0.605 v
Vigo DN 7 AEGR lvrB2 VEgo = 2.7VT; = -40°C~ +125°C -120 50 350 pA
SAvLFalL—vay Ving = Vo + 0.5V ~5.5V (B/h2.7V) 02 |-0.05| 0.1 %IV
T, =-40°C~+125°C
A—KL¥alL—vay S8 : Note 11 <-0.2 %IA
VI RRA— S THER 1 ms
Y4
R
EDE—Y ERFIR lpumT  [1B5AF7FUHS—Sa Yy 2.1 25 2.9 A
Yoo AR LEME -170 -70 30 mA
BERHIR INLIMIT 23 |-1.75 -1 A
Y—TIry bETIY BELRB 150 °c
Y—TIvy rEOY mE TR 25 °c
EXTUIR

FN9326 Rev.2.00

Page 10 of 34
20194 7H8H RENESAS



RAA212422 2. %

BISHEDZWRY, Viyg =3V ~40V, KRIELT, = +25°CTODIE, #EE)

Min Max

IS A4 e TR h&HE (Note 9) | Typ |(Note9)| Unit
s
IS—TF7VI/OWMEIAVEIEIUR COMP2 % VIN2 [ 40 HAV

COMP2(ZRC % {4 160 HAV
FSURLSRE VR RT 024 | 0.3 | 0.40 Q
78— MOSFET
PF + &JLMOSFET DA »iEin Vinz2 = 5V, lgp = 200mA 17 mQ
N F + $JLMOSFET M7 VikHi Vinz = 5V. lgp = 200mA 86 mQ
LX2DBmRRTa—T14H14UI)L 100 %
LX2 DEx/INA BRI (Note 10) 60 85 ns
*L—4
AR A v F TR fswz ‘ %o‘1wo|1wo| kHz
ALl AN
HALowEE TMAD T VY EFR 0.3 v
BIERRE IbEAYIvD) 0.5 1 2 ms
PGOODEEMM (IH5TFTMHY Ty 15 us
2)
PG2EVD ) —4BHR PG2 = V|2 0.01 0.1 HA
OVP PG2M L FE L ZL\E 110 119 122 %
OVPPG2DERTI) VR 5 %
UVP PG2() L FEs L & LM 80 85 90 %
UVPPG2DERT TR 5 %
A Rx=TNaTyy
o<y AfiLow 0.4 \%
0w 4 AAHigh 1.4 v
Oy AAY—9ER IMobe2  |5.5VIZTLT v T 5.5 8 pA
Notes:
7. TRABREE VN =40V, FBTICLFalL—23 V& (06V) KYBWERZEHM. R4 v FoY, /8T —MOSFETOS — h3E

BEERTEENFHEA,

8. BREVATUISAUDTFAMEBREVAT U THADT R MIEALE DI =0ATERESNET

9. BIZHEDGZLRY ., MinFE=IEMaxH D WMIZDOEADFIREAHBH/3T7A—2(E, +25CTEH TR FENFET, REFHIRIE
[FHFFHETEIC K > THRESh, EEROTR MIThhEEA,

10. RMA UERBIE. L—TREUEHBET 5-OITBRELBBTY .

1. EEBHICETRA FSNFELA, FEERZEAL THEFESAET, O—FLF¥aL—2 3 00R (B 16~19 #BELTL
FZEL, +105CDTHlE. REITEVEEREZEKRLET,

FN9326 Rev.2.00
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RAA212422 3. KRHITIERERR IR

3. KFTEILGTTHBERRER
3.1 =g

ANBEHEDOEVBEL X2 L—4%. fgy = 500kHz, Ty =+25°C

T[] ) 5 e
95 — T — 90 -
90 *f—'—‘f‘ \ 7*} 1 ————— 80 *‘th
—~ 85 ‘# _ 70 77T
X 2 1/
> 80 ——— > 60
.5 75 |—> § 50 /5
.;E’ 70 |— E 40 VIN1 =12V |[—
T VINI =12V || w3 VIN1 =24V [—
60 VIN1 =24V 20 VIN1 =33V | —
55 VIN1 =33V 10
50 I I I I I 0
0.0 0.1 0.2 03 04 05 06 0.7 08 09 1.0 1.1 1.2 00 01 02 03 04 05 06 07 08 09 10 1.1
Output Load (A) Output Load (A)
6. %$Vsﬁﬁ‘ PFM. VOUT1 =5V, L1=22}‘IH‘ X 7. §3j$vsﬁﬁ, PWM, VOUT1 =5V, L1=22|.|H,
% L L LT 1] [ ] 19 T 1 T ]
90 ‘ i ‘ ‘ ‘ i i 90 ‘ ‘ T T T i i ; ;
| 1 ‘ | T T T T : ; !
85 . M— 80
‘ \ \ \ ! \
< 80 ‘ 70
g g /
> 75 |— - 60 ——
o o
c e 50
2 70 9
Q2 L 40 L
= £
w 65 [— VIN1 =12V h] 30
60 VINt =24V |— 2 VIN1 = 12V
VIN1 = 24V
55 VIN1 =33V — 10
VIN1 =33V
50 ‘ ‘ ‘ ‘ ‘ 0 T T T T
00 01 02 03 04 05 06 07 08 09 1.0 1.1 1.2 00 01 02 03 04 05 06 07 08 09 1.0 1.1
Output Load (A) Output Load (A)
8. $h®Evs &%F. PFM, Vgoyrq =3.3V. Ly=22pH B 9. $hFEvs &, PWM, Vgyrs=3.3V. Ly=22pH
5.05 T T T : : 5.10 T I T
5.04 VIN1 =12V || VIN1 =12V i
5.03 VIN1 =24V || VIN1 =24V [
- — 5.05 - H
S 502 (et VIN1 =33V ) VIN1 =33V [
[ L g’
g 501 ———n 3
g 500 —— —\— g 5.00
‘g'. 4.99 : E_
5 4.98 3
o O 495
4.97
4.96
4.95 4.90
00 01 02 0.3 04 05 06 0.7 0.8 09 1.0 11 1.2 00 01 02 03 04 05 06 07 08 09 10 1.1
Output Load (A) Output Load (A)
10. VOUTO) I/#:I. I/—°/El ‘vaﬁﬁ~ PFM~ VOUT1 =5V 11V0UT0)I/¥:L I/—°/EI ‘JVSEEI\ PWM~ VOUT1 =5V

FN9326 Rev.2.00
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RAA212422

3. RRM 7 MERERR IR

ANBEHEDOEVBEEL X2 L—4. fgy =500kHz, Ty =+25°C (%)

3.38 I E—— 3.40 R E——
3.37 VIN1 =12V || VIN1 =12V ||
3.36 VIN1 =24V 535 x::: = igz ]
S 335 VINI =33V [ s I —
[ <
g 334 % ]
= m S
g 3.33 —— % 3.30
5 3.32 — >
g 5
S 3.31 o
o 5 3.25
3.30 o
3.29
3.28 3.20
0.0 01 0.2 03 04 05 06 0.7 0.8 09 1.0 11 1.2 00 01 02 03 04 05 06 07 08 09 10 1.1
Output Load (A) Output Load (A)
12. VOUTU) l/#:l. L—<3 ‘/vsﬁﬁ, PFM, VOUT1 =3.3V 13. VOUTa) l/¥:l. L—¥ 3 ‘vaﬁﬁ‘ PWM, VOUT1 = 3.3V
15:/‘\1’%&"%& '/#:L l./_g N fSW = 1MHz. TA =+25°C
110 110 | |
o [ 100 |
90 90 f
80 — 80 / \NR*
2 70 = £ 70
3 60 g 60
= f=4
.g 50 % 50
o 2 ‘ 2.5VOUT 1.8VOUT | |
i :g e 3.3VOUT 2.5V0UT i :g 1.5VOUT 1.2VOUT
20 1.8VOUT s 1 5VOUT 20 0.9VOUT L
10 1.2VOUT e 0.9VOUT 10
0 \ \ \ \ \ 0 |
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Output Load (A) Output Load (A)
14. §d|$vs ﬁﬁ~ V|N2 =5V 15. 3'd|$vs ﬁﬁ‘ V|N2 =3.3V
1.30 ‘ ‘ 1.90 ‘ —
3.3VIN | 3.3VIN
5VIN | ]
< 125 — = 185 5VIN |
S S
S 1.20 — S 180
H H
5 5
O 1.15 o 175
1.10 1.70
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Output Load (A) Output Load (A)
16. Vou-rd)l/#:l. l/—°/EI ‘/VSE,T&"]’s VOUT2=1'2V 17. Voqu)I/#-L I/—:/E ’Vsﬁﬁs VOUT2= 18V~
FN9326 Rev.2.00 /KENESAS Page 13 of 34
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RAA212422

3. RRM 7 MERERR IR

1&173%&"%& |/#::L |/_9s fSW= 1MHz. TA=+25°C (ﬁ%)

2.60 T 3.40
3.3VIN ||
) 5VIN ] 535
E .55 — E . 5VIN E
(] (]
o o
g g
g 2.50 >o 3.30
5 5
g g
=] 3
O 245 O 325
2.40 3.20
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Output Load (A) Output Load (A)
18. Vou'rd)l/#l L—3 ’Vsﬁﬁs VOUT2=2'5V 19. VOUTO) I/#:I. L—3 ’Vsﬁﬁs VOUT2=3'3V
FN9326 Rev.2.00 /KENESAS Page 14 of 34
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RAA212422

3. RRM 7 MERERR IR

3.2 HlE#R

]\ﬂ%E%ﬁ@@fEb‘BﬁE l/#:l- l/_g o)iﬂlliﬁ%~ fSW = 500kHz. V|N1 =24V, VOUT1 =5V, TA =+25°C

EN1 5V/Div

VOUT1 2V/Div

IL1 0.5A/Div

LX1 20V/Div

IL"

VOUT1 2V/Div

A— - TN EN1 SViDly
T g [ PG1 5V/Div
.
800us/Div 2ms/Div
20. AR TOREEH., VOUT1=3.3V, PFM 21. AT TOES. PWM
‘ EN' SvIDiv - LX1 20V/Div
: 15
e VOUT1 2V/Div )
s VOUT1 2V/Div
® W T R
@
T IL1 0.5V/Div
EN1 5V/Div {
(37
PG1 5V/Div
v PG1 5V/Div
@

22. JWARTOI ¥ FFU >, VOUT1 =3.3V, PFM

20ms/Div

LX1 20V/Div

VOUT1 2V/Div

IL1 1A/Div

PG1 5V/Div

2ms/Div

23. WARTOY Yy FF IV, PWM

Jows_

LX1 20V/Div

e

“

VOUT1 2V/Div

IL1 1A/Div

T

PG1 5V/Div

2ms/Div

24. 1.1A TOIEEI. PWM

200us/Div

25.11ATOY vy &9, PWM

FN9326 Rev.2.00
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RAA212422

3. RRM 7 MERERR IR

ANEFHEDEVEEL X1 L—2DAIEKRE. fsw = 500kHz, V|y1 =24V, Voyt1=5V. Tp = +25°C (#E )

‘ LXL1 20V/Div
2 T T

VOUT1 20mV/Div

‘ IL1 0.2A/Div
|

-]

@

10ms/Div

26. AR TOEHKENE. PFM

LX1 20V/Div

s

VOUT1 50mV/Div

\;Wﬂ_ﬁ M

IL1 0.2A/Div

| il

10us/Div
28. 20mA TCOREEEI{E. PFM

LX1 20V/Div

L L L

VOUT1 20mV/Div

IL1 1A/Div
MW

2ms/Div

30. 1.1AB R COEFEIE

LX1 20V/Div

VOUT1 20mV/Div

T

IL1 200mA/Div

INVANVAND NANA

“2ms/Div

27. AR TOEKEIME. PWM

LX1 20V/Div

I A N N

VOUT1 20mV/Div

IL1 200mA/Div

NVAAVAND NANL

2ms/Div

29. 20mA TOEEFEIE. PWM

VOUT1 100mV/Div

I0UT1 1A/Div

—

—

200pus/Div
31. ARG E. PFM

FN9326 Rev.2.00
20194 7H8H

ENESAS
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RAA212422 3. KRR R

ANBEFHEDGEVBEEL X1 L—2DRITERER. foy = 500kHz, Vg =24V, Voury =5V, Ta=+25°C (i)

VOUT1 100mV/Div
LX1 20V/Div

" VOUT12V/Div

2
/——-\ IL1 1A/Div

' IOUT1 1A/Div & |
f ‘ PG1 5VIDiv |
o (. & Lo ;
2ms/Div 40us/Div
32. BHEE. PWM 33.AERRE

LX1 20V/Div

I I

LX1 20V/Div

S A N

... VOUT1 2VIDiv,.

SYNC1 2V/Div

BT ot

IL1 1A/Div

©

PG1 5V/Div *

10ms/Div 1ps/Div
3. BRERRE (EHv D) 35. 550kHz, 1.1ARRITOREE > ER

e
LX1 20V/Div

LX1 20V/Div oy

—

—— VOUT1 2V/Div -
VOUT1 2V/Div?AC? ' N Sari SO A SO

IL1 1A/Div
IL1 1A/Div

AW
" —
PG1 5V/Div ¢ .m_-[ I ‘

@

3
20ps/Div 200ps/Div
36. EEFFIR 37. AEFHIER, & DR

FN9326 Rev.2.00
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RAA212422 3. KRR IERERRER

1&)\1’%&“&& l/#:l. './_9 w,ﬂl]i*ﬁ%~ #%I:%EEUDHL\BE LJ ~ MTU)%#O V|N2 =5V, VOUT2 =1.2V. C|N2 = COUTZ = 2X22HF~
TJ = "’2500s ILOAD =0A

LX2 5V/Div

VOUT2 0.5V/Div

EN2 5V/Div

[RE s s e e PG2 5V/Div

|

2ms/Div

38. WATRTDA F—TIVUIZK BHEEI. VN2 =5V. Tp=+25C

LX2 5V/Div

LX2 5V/Div

VOUT2 0.5V/Div

VOUT2 0.5V/Div

EN2 5V/Div
w{ EN2 5V/Div ', "
‘3 [f— PG2 5V/Div
PG2 5V/Div j
@ ! ; ®
2ms/Div 2ms/Div
39. BEFTHDAR—TNIZEZ vy FEIY, 40. 1.5A B THA R—TILIZ & Hi28,
VlNZ = 5V, TA = +25°C VlNZ = 5V, TA = +25°C

LX2 5V/Div

LX2 5V/Div

VOUT2 0.5V/Div

VOUT2 0.5V/Div

VIN2 5V/Div

[ EN2 5V/Div ¢ | 4

® = PG2 5V/Div
PG2 5V/Div
&
2ms/Div 2ms/Div
MASABTTOAR—TNIZE DOy FEHY, 42 EATTOV )\ 12 & ZE8.
V|N2 = 5V‘ TA = +25°C V|N2 = 5V‘ TA = +25°C

FN9326 Rev.2.00 Page 18 of 34
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RAA212422 3. KRR IERERRER

BANEEBRELF2L—20REHR. $FITHEDLZLRY .. UTOEME., Ving =5V, Voure = 1.2V, Cino = Coura = 2x22pF,
TJ = ‘*‘250(:~ ILOAD =0A (ﬁg)

i LX2 5V/Div
LX2 5VIDiv
1} i

VOUT2 0.5V/Div

/ VOUT2 0.5V/Div

o 2
VIN2 5V/Div
A B e
‘ 1 VIN2 5V/Div |
@ PG2 5V/Div &
w‘
[ | PG2 5V/Div
® (e
2ms/Div 2ms/Div
43. 1.5A B TOV )\, 12 & Bi2E. 4. RAFTOV\IT&D Yy RFY,
Vinz =5V, Tp=+25°C Vinz =5V, Ty =+25°C
LX2 5V/Div

) LX2 5V/Div m m "“'\ m r

R S— — VOUT2 20mV/Div

VOUT2 0.5V/Div

VIN2 5V/Div |
@ / IL2 0.5A/Div
@m‘L PG2 5V/Div @M/"WMMW/ WM“MJ
2ms/Div 400ns/Div
45 15ABRTOV ) Ic&d vy FFHI, 46. AT TOEERE. V)\2=5V. Ty =+25C

leZ =5V, TA =+25°C

LX2 5V/Div

AT T RNANCRTRARE

VOUT2 50mV/Div

VOUT2 0.5V/Div

IL2 2A/Div
10UT2 1A/Div AR AARARA NN
,[ k . @m\f\w«wwww\w‘ﬁ
1 PG2 5V/Div |
200ps/Div . 2ms/Div
47. BFTBERE. Vi =5V, Ty =+25°C 48. H QM. VN2 =5V, Ta=+25°C

FN9326 Rev.2.00
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RAA212422

3. RRMZPERERR R

1&.]\7]%&“%& l/‘+\’l l/_7 a);ﬂlliﬁ%\ #%I:;EEO)@L\BE (‘J N U\-Fo)%ﬁ;o V|N2 = 5V\ VOUT2 = 1.2V\ C|N2 = COUTZ = 2X22}JF~

TJ = "’2500~ ILOAD =0A (ﬁ%)

VOUT2 0.5V/Div

IL2 1A/Div

‘ PG2 5V/Div+

200ps/Div
49. BETFRE. VN2 =5V, Ta=+25°C

H H M LX2 5V/Div

VOUT2 1V/Div

-]

IL2 2A/Div

“WV\W«M
&) WJWMM
"W

\ PG2 5V/Div ¢

10ps/Div

50. BEERE. VN2 =5V. Ta=+25C

VOUT2 0.5V/Div

o

PG2 5V/Div  «

51. BEMREE, VN2 =5V, Tp=+160°C

FN9326 Rev.2.00
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RAA212422 4. iR A

4. FEHEREA
RAA212422 1%, BEEMERE— FCTANEERAOIANETEL X o Lb—& SEATEEFETEL X = L—F THR SN
7,

ANBEGHFADILNEEL X 2 L— %, BEGFAN 3V ~+H0V OIELENDCER Ny T VU RE) TEMETE £,
WD) =7 L¥ o bL—Z X, AJIE F%EIODTW\MFI/#JVwé?@V%BIEIEﬂ INAT AWM LET, ¥ —27 &
%wF%@ X IFENL—THERER LS, ANVEEIC LD EEE M F9, 2 —F—B3EIR A REZ N ERIRE L —
THIEIZ X REFE S HICHE L TEET, BREL X2 L—X | XBHRBHEKZNELTRBY ., =27 EBERFIRL &
mﬁmum(ﬁ%ﬁ)pﬁﬁénfwiﬁ

BANEBEAA v F L 71X a L—F (I IMHzD A A v F o VTRRECENET 20T, /ML 57 25 TE £,
FORER, AGTENNEL D FIT, BREDRLERLTVET, LFaL—ER8Tyy R LTS EED
EIREIL, AR THTHN5uA TT,

4.1 NI)—F>1)tv FIUVLO

ANVEEFFADIRNEE L F = L—2 13, ANERELEZZITIRS S Wb S, EN1 B ORBEFIZCE=F L
i#omﬂm%®m2/7hﬁﬁb%w1;Dﬁwﬁrﬂmménék ICITv v v h& U iREE %ﬁﬁb Vini
IR D OB ERIT 20A (REME) 1220 ¥, ENIAZOrY v 7 FRIFLEVVEZBRZSE, X2l —X
AL TA) =T X alb—HE A, 3x—T )N LT, VCCIE VY OEEEZE=F LIADET, VCC1 B> DEEIPOR
FRBLEWVEZBZ2E, 2 b a—TFBFAS v F U7X a L—X AR EYHUL L E T, Voo BAPOR EFEFL
SVMEZBXRWVGEE, 3 e —FRBAL v F UL X2 L—EZREELARVWE IR LES, A4 vF oL
Falb—FREELTWNDEEIT Voo BEDPOR FRERFLEVVELVIKRS 22, A v F 7L Falb—Hid
XYy MET UL, Ve WERTHETY vy MU LIS RIS T,

BANEEETEL X2 —FDANEEPREETHDL25VEVELS RDE VX 2L —FF3A 0 TEDL LI
DES, AWBEMEEE2 777~ (UVLO) LEVELVELS DL, VX2 L —HET 1 A—T V&N
E30 N

4.2 YIRRE2—F (AHWEBESBEDOLEWVEELX I L—2EEBANEERELX A
L—4)
ANEBERBDOILNEEa o N—2 LEANBEREa o =21, EHLHRERENEREZIETSH Y7 A
2 — MERER X TOET,

FEE = o —& T, EhRE IZVouTi (VOUT2) DB TR LB F TR NI L £97,

ANBIEFHHOIENEEL ¥ 2 L — 5Ti/7%ﬂﬁ—%ﬁﬁi%uwmﬁw‘iof&i@i?S&%Wﬁl
WZBl&E EFA L, V7 FAZ— M LT 2ms DNERA A <~ NBIRENFE S, ooV 7 b A& — MFRIZT 512
SS1 &L GNDDOMIZa T o a8H LET, ZOHEIL, 5.50A DEIASSI OEEEFI & LT, mlt/ummw
DY T7 LV ALYNIETHETIOT T EEIGER LET, ANEERBOLEVEEL X2 L —FDY 7 |k
2 & — ML, RORX LTI > TERINET,

(XD Time(ms) = C(nF)«0.109

BANBEBRIEL X2 L—F TlE, VIN2 B BZ0 LB POR EENE (AFR25V) B2 5L, T3 A 3EE
%%%Li# EN2 B2 &AM 5 Low IR FF T2 &L 2OV URMEREND ETIIMILEZ Y £H A, EN2HMiE
HENT, BENPRY v 7 LEWVMEL Y EL o256, T 74V FOWNEY 7 F A X — MEERIE Ims T, KA
HETFHTEL X2 L —2 DY 7 A X — MNEOAREMIL Ims T,

43 NJ)—4Hy R
PGLIL.FBIE V&M L CANEERHFADIAWVEEL X2 L—F O NEEEZFICE=4TDU 1> FarsL—
HDA—T 2 KAV HFITT, ENI2ZBLow CIRREL X2 L —¥ N Y 7 hAXZ— R oL &, PGLIZT 7T 47
Low ZfRFF L9, FBI EV B I9—T0 [BLRMMLEE ITHREESN TV DF le%é%ﬁ V7 N AZ— N
RID5ETH., PGLIFANA A L E—F L A 2720 £, FBl NHLEDHF SN A1, FBl BHIFANICERE 5 F
T, PGlIZLow!(Z72 0 F9, Fi=, BEAT VIR BELZEED. /7h7~5'~b%ﬁ5_&f77m/%4ﬁ'§§75‘3
it SN 5 FE T, PGliXLowiZ72 Y £9°, PGl B> ORNEIZ iwm®7w7/7m#mb@i¢

7 RaroRr—2H7 (PG2) 1%, BANEEREL X2 L—XOHNETEEEICE=% LET, EN22 Low
THEL X2 L —F N Y7 hAZ— IO & &, PGIZT 7T 4 7 Low IZRFF SN E S, HAEEMN. VFB2IC
FoTREISNTWVDIARL X 2L —y a VEEOFHHNTHDLBY . V7 2% — MK O Ims DEIER . PG2
ITEA v E—F AT ET, VEB2OAFRL X2 b — g VEBELD I5% K R0 15% @< b E, T34
ZFPG2E Low!iZ LET, SO 7 40 MREENFEAT L E, V7 FPAX— FERITT D2 ETT 40 MIRRER
R X5 F T, PG2IELow (272 W £9°, PG2 B OWNERIZIZSMQD 7 VT » THBRH Y £9°, PG2 & VIN2 D[H]
WZHMTIF LA BINL T, AT v 7TRELZED L ENTX ET,
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RAA212422 4. iR A

4.4 PWMHEAX (ANBEEEDCLEVBRELF21L—2 LEANEBERELY 2
L—4)

ANEBIEFEOIANELE L X o L—¥ LIRANEBEREL X2 L —X SITRTEOIT, Eboh
v— 7 B\t — ]\0)/\}1/)“1] 23 (PWM) HilfE £ L <. I_JJE/%JTJ_‘_‘K&/\/I/X /\/f 2V A BRI IS 8 L
F9, \itL—7 FBRBHEER, 2a—7MET 7, PWMa L RL—F FL—% BIOT v F THR
SNEJ, /UJ?EF G OIRNEEL ¥ 2 L—Z OFBHRHBE 7 A 13 500mV/A (fRFHE) THY., Auo—7HfE
L— b Sel ORFEHIT450mV/T (TIZAA v F o 7 WA 7 VEAH) T, BANEEREL X2 L—F OERBHS
A E300mV/A (REME) THY, Au—FHIEL— b Se2 OREEILI00mV/us T, Bt/ — 7 OHIHFELE T~
F—T7 7 OHN (ANBEFHAOEVEEL X 2 L—2OEHAIE Veomp; TH Y. BANBERIEL X2 L —H
@%/El\ﬂj:VCOMpz) ﬁ‘%f?%ﬂié_

70y S VANRPWM T v F 2ty LT, FIOFETR AL T5 L, PWMYA 7 A0B0EE D £9, HAIFET &
A F T ZOBRBEMUIRD T, ZOBERMPME S, BE (Vega) (CEBRIN T, A —7HIEREZITNE
SNFET. ZOEBE TN Veompr Veomp) & HEEE L, ZDEEH Veompr Veomp) ICFHELLS D& 7
FIV ey FanET, FvTFNRVEy hahbd &, BAIFETRA A7 LCHUFET R A 3T5DT, A V40 X%
MNDERITHD LEST, 70 v 718k > THEZRPWMY A Z LW AE 5 £ T, FMUFETIZA L D E £ TY,
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BRI —7 v 7EE (COMP2) 1X1.6VIZr T 7T ENET,

4.5 BEBATHE
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4.7. 1 BERGRE
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TV A XL SV ADEMETH Y . EIRITEEMIITbIET,
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55. RFS1 (Dﬁﬁvs fsw

53 &/ FUIFTEEOHR
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£33, RARAEE (A0V) £ TEMET 25BN ELEOHREA A v F o VMK E R L ET,
® 3. EEHNEEDOHRERS v TF U ITREE
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40 3.3 500
40 2.5 500
40 1.8 300

54 SNERBAHE (AOWBEESHEOLEVEELFLL—42)
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X DREFEHALTC Y vy TNAVEED L BT OICNERRRZFEALET . AFEZEBMNMLTLNEVEREA,
Al ESLeV,y
"

m+A|CESR+

(X12) VouTripple™ (

FN9326 Rev.2.00

Page 27 of 34
201947 A8 H RENESAS



RAA212422

5.7F)r—2avnAA F34

ZZ T,

CALIFA VB ZDE—7 Y= =2 ) v T IVER
s fqwlEAA > F o 7K
«CoyrlItihzar7 %

« ESRIZH A1 2 05 o DSBS
ESLIZH i a v F oS MEd| A 27 %A
LI A7 a4 NEDA L F T H R
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B 57. 24 FTNFHEE R

X 5724 A TNEREEZ R LET, T2, ZOEERBIIA BIRT X
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L7223 o CTHIEEIBE OIRFI R IZR D L H 1272 0 F77,

(A 18) Rg = 16.1x10° « 50kHz « 5V ¢ 32.1uF = 129.3kQ
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Notice

10.

11.
12.

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.
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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
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.
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.
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.
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.
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.
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.
It is 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.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
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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