ENESANS Fog—t
RAA23012x RAA23013x

16V Input, 3A, Step-Down DC/DC Converter R18DSOOE§{J/T_88
+ Battery Backup 2015.04.15
B

RAA23012x - RAA23013x(%, ICH, 4.5V - 16V AT, T KR3AH /I DFEEDC/DC= L /S—HICTT, Auto
PFM E— FIZ X W BRAGREHMSHEEIET 5720, VAT L2 KERILTHZ ENTEET,
RAA23012x1Z/ N7 U — Ry 7 7 v 7REIEENBLTEBY, VF A REMEHERALEZ ANy T Y —
Ny 7T VAT ML TWET,

L
® DC/DC
[ 118 e R o [ 3
Auto PFM E&— R
Ny T U=y 77 v 7EE (RAA23012x)

AN B 4.5V to 16V
HH ) B i 0.8V to 6V
>IN PAKRI 3A
vy N L RER] R 1uA (typ.)
AA T T JEEE 1.1MHz (fixed)
V7 KN AL— NN 2ms (fixed)
Power MOSFET W Ji
Ji B A1 PR
P AR A (B T P

® {RFE[AIK
B OREEE (7 > TR
WEVCRERE (B BRI 165°C (typ.)

IRFEERRENERS (LRI (B EhE IR 0)
o Ny —v

16-pin HTSSOP (RAA23012x)

8-pin HLSOP (RAA23013x)

FrVr—2ay

WEHE (L—% —. Home Gate Way, HEHREE, %)

PEEM S (BN A7 KFEGIHELG. %)

EUVIIEESS (DLEEE, BOCEE, AMhlEses. %)

OA (7' v —, HEH, %)

Av— A —H—

2Av— EE  ZOM, kxeT 7V r—2a SERA AR

[(X] ABHIT. CORAROBRERETERLTVETDT., FELLICNEZERTT L2 EAHYET,
Tz, REHTHRSEROURILEZFLETEZIENHBYET,
AREGOMEKET TBEKE] THY., UTISRTARICEGMERAINSIILEZERLTEYET,
OV Ea—%., OAEZS. BIEHas. FHAMEES. AVIER. RE. TIE#M. /S\—V FILiss.
EEXRAOKRy +F
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RAA23012x RAA23013x

LR R G i
Part VIN 10UT Switching
number Output Type range vout (max.) Package frequency
RAA230121 1 Step-down + BB™ | 4.5t0 16V 3.3V(fixed) 3A 16pin HTSSOP 1.1MHz
RAA230122 1 Step-down + BB | 4.5t0 16V 5.0V(fixed) 3A 16pin HTSSOP 1.1MHz
RAA230123 1 Step-down + BB | 4.5t0 16V | 0.8V to 6.0V*2 3A 16pin HTSSOP 1.1MHz
RAA230131 1 Step-down 4510 16V 3.3V(fixed) 3A 8pin HLSOP 1.1MHz
RAA230132 1 Step-down 4.5to 16V 5.0V(fixed) 3A 8pin HLSOP 1.1MHz
RAA230133 1 Step-down 4.5t0 16V | 0.8V to 6.0V™2 3A 8pin HLSOP 1.1MHz
&% *1 BB : Battery Backup
*2 S EREILERTE
=] & 451
RAA230123 (1CH DCDC + Battery Backup, VOUT #} &R {EH1 5% 5E &)
VOUTr VOUT enp P2
FB oD A2
14 ™
VBB_IN VIN < WIN I
4 VBB?OUI VBB_OUT Boost %O_I:LUF ==1II)uF
EN > EN x L2 T T T VOUT »
Auto PFM & x_AutoPFM GND 11 TZZUF
7 10
—— VREG GND
1uF o
I—ﬁ- GND GND
Thermal Pad
[
T
RAA230133 (1CH DCDC, VOUT 4 &8 EH1 2] 5E )
[vouT> T L vour vin [ (]
[ ] 2 7 0.1uF -
FB Boost __l. 10uF
1uF _|_—3 VREG x T AT T
EN > ;; 4 EN GND 5 22uF
Thermal Pad
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RAA23012x RAA23013x

JoyIHE

RAA23012x (1CH DCDC + Battery backup, VOUT #}&BiEHi % 5E &)

VBB_IN

RTc  VBB_OUT
etc.

a

Voltage pl—
detect [

Short Circuit
Protection

YIN
Refva 7 ntemal | VREG
VREFD7 mmj
LUnderVoltage Thermal
Shutdown
(TSD)
VOouT

Input Vaoltage

(5CP) Slape comp. @‘_ Sansca O
Discharge —I%
= Control — enable
x AutoPFi Logic — soft start osc = clock
- — discharge
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RAA23012x RAA23013x

RAA23013x (1CH DCDC, VOUT 4 & 4EH1 3R TE &)

WIN

Refvo 7 mtenal |_YREG

LUnderVoltage Thermal
Shutdown
(TSD)

Input Vaoltage

vouT vere
[ ] softstart __ E/A 2 comp
VREFO7 —+ }
‘ clock—M
Phease comp
Shor‘tCircuit_’en -
Protection
(5cP) Slape comp. @‘_ Sansca O
Discharge —I%
EN_< ] control — enable
Logic — soft start osc = clack
— discharge
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RAA23012x RAA23013x

I FHteE

RAA23012x (1CH DCDC + Battery backup)

Pin No. & o (533
1 VOUT | HEAHEERERF
2 FB [ R SRR T
3 VBB_IN | Ny 7y TEMERRF
4 VBB _OUT 0 Ny 7y TEEHAHF

A4 2—TILANIHF
5 EN EN=L" : vy bEo
EN="H" : i

Auto PFM £— K ON/OFF
x_AutoPFM="L" : Auto PFM £— K (PFM / PWM & E$]ift)
6 x_AutoPFM | BEWF PFME—F
EETHE PWME—F
Xx_AutoPFM="H" : PWM E£— F (E%E)

7 VREG 0 AL ELERIFEF (VREG - GND FIZ 1uF B2 ZH#)

8 GND I/O g5 K

9 GND I/O g5 K

10 GND I/0 g5 K

11 GND /O g5k

12 LX 6] eV ES i

13 Boost I J— R b5y TANEHF (Boost - LX EIZ 0.1uF BE # H#E#)
14 VIN | £

15 GND /O g5 K

16 GND I/0 g5 K

RAA23013x (1CH DCDC)

Pin No. R I[e] HiEE
1 VOUT I HAOEEIFERF
2 FB [ IREENERRT
3 VREG 0 NEREILEEHRF (VREG - GND B2 1uF B8 £124)

14 +—TILADHF
4 EN EN=L" : vy hEOY

EN="H" : &k
5 GND /O g5 K
6 LX 0 eV ES: i
7 Boost I J—FR S5y TANEHEF (Boost - LX FEIZ 0.1uF BE ZH#)
8 VIN | ER
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RAA23012x RAA23013x

R ZKER
FFICHEEDGE LR Y. TA=25°C)
R g EE Bifs Edis
VIN ABLERE VIN -0.3t0+17.6 Y VIN
EN ANER EN -0.3to +17.6 \Y EN
x_AutoPFM A 71 E(RAA23012x) x_AutoPFM -0.3to +17.6 \Y; x_AutoPFM
FB AKERE FB -0.3t0 +6.5 \Y FB
VOUT AHBFE VOUT -0.3t0 +6.5 Y VOUT
VBB_IN AKNERE (RAA23012x) VBB_IN -0.3t0+6.5 v VBB_IN
VIN A A1Efi(peak) IVIN(peak)- 4.2 A VIN
LX 4 A E TR (peak) ILX(peak)+ 4.2 A LX
VOUT & >4 EFR(DC) IVOUT(DC)- 100 mA  |VOUT, WEEREIERE
GND EE GND -0.3t0 +0.3 \Y GND
siEk 16!oin HTSSOP PT 2900:1 W .
8pin HLSOP PT 26002
EEEEIRE TA -40 to +85 °C
EEEEIRE TJ -40 to +125 °C
RERE Tstg -55 to +150 °C

[F] *1 Ta<+25°C METI, Ta> +25°C TlFE—29.0mW/°C TT 1 L—FT 1 VT LTLEELY,
s AT RAIRFL 4 BEMR, 76.2mm x 114.3mm x 1.664mm
2E 3E :0.035mm & - £R5E 95%

18,42 :0.070mm & - £f5E 50%

Exposed PAD #£#5H Y

*2 TA<+25°C MIETYT, Ta>+25°C TIE-26.0mW/°C TT 4 L—F 4 2 LTLEEL,
Btttk : S RIRFS 4 EEMR, 76.2mm x 114.3mm x 1.664mm
2E,3E :0.035mm & - 755 95%

1/E,4 2 :0.070mm & - $5 50%

Exposed PAD ##id Y

IE FEBEOSHLIEHATYH, F—BTHRARKERZEAS L. HRADRBEEZRESBANHY FT,
R AREBR LT, BRICHEBEHGEBGESANRGVERETY, BT COEREEZEZGTLVRET

HEmETHERACESL,

R18DS0014J4J0100 REV.1.00
2015.04.15

RENESAS

Page 6 of 26




RAA23012x RAA23013x

HERBNESH
GFICHEEDE LR Y. TA=25°C)
ER 5 MIN. TYP. MAX. Bifs &
VIN AWBE VIN 45 16.0 % VIN
EN ANEE EN 0 16.0 % EN *1
AutoPFM A ZE
X_AUtoPFM AJTREE x_AutoPFM 0 16.0 Vv x_AutoPFM
(RAA23012x)
FB ANERE FB 0 6.0 \Y FB
H 1B 5% 7€ #i Vdcdc_ext *2 6.0 \ SMEBIE I ER TE B

*TENImFOANESOILLEY B tr. LT YRM T ICDOWLWT, ENmFEEREF(VIN)E S a— b LAWGE. tr.
tf Z 100ms UTFICL T2, BRAF & ENIRFEY 3 — M HEHEFICE. FISHBEHY T A

VIN

,90% 904!
EN 108}/ 1 Aoy
H =100ms e <100ms

2 HAhBEREHE TRIEHEK

HABEREER HABEHRELERF TRIEK

9V

4 8 12 16
VIN [V] VIN [V]
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RAA23012x RAA23013x

BRI
BEFICEREDZ LR Y., TA = 25°C, VIN = 12V)
HE Bs MIN. | TYP. | MAX. | Hify E3ia
47 Txy A UBERER IDD(SHDN) 1 10 uA |EN=GND
BEEEREB% | BIERILEE Vrls(vin) 36 3.9 42 V |VINSZEYBEOEE £ 545
B AL E B
(UVLO) BEFLEE Vdet(vin) 34 37 4.0 V. |VINA T YBOEEERHA
NEBER N _ _
(VREG) NEBERETL VREG 4.7 5.0 53 V |lreg = 0mA, VIN=6V to 16V
ANT 7€y FED

E/A LEWVMEER fO7 0.693 0.700 0.707 \% -
o e Ve PR
(PWM HABERE Vacc -2.5 +2.5 % |HABEEEER
T—F) N YA FFET # V& Ronh 180 mQ |lo=100mA

AYA K FET 4 Vg Ronl 130 mQ |lo=-100mA
REER +UER Rondc 100 200 Q |lo=15mA
Y7k . _ .
28—k Y 7 h AR — R tss 1.2 2 3.5 ms
BEVREE K | R RE 165 °C
(TSD) EXTYRBE? 20 °C

N LRJLAKZLELME VIH 1.3 VIN+0.3 V  |EN, x_AutoPFM
=AY A LARILAALELME VIL 0.3 0.4 V  |EN, x_AutoPFM
ABE EN =3.3V

S5k .
ANER IEN 1 uA %_AutoPFM = 3.3V
VBB_IN A hEE 5 VBB 2.7 3.0 3.7 \%
. VBB_IN - VBB_OUT
Ny T)— " Ron_vbat 400 Q |VBB_OUT = VBB_IN, lo=0.5mA
) A UiEH
AL VOUT - VBB_OUT [d
(RAA23012x |~~~ "7 = : Ron_vout 100 Q |VBB_OUT = VOUT, 10=0.5mA
) +UER
. VBB_OUT = VBB_IN = 3.0V,

VBB )=V &R IL_BB 0.5 uA mETH

W& "1 BEE
2 EHBORERITOTLERA,
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RAA23012x RAA23013x

RESIERE

(B 72 & A, Ta=25°C)
HhE - HHAFRSE

RAA230123 Vout=3.3V, RAA230133 Vout=3.3V,
Auto PFM mode Auto PFM mode
100 100 VINESY
VN8V iy VIN=12
90 T o 90 IR B i s, =
I i s0 | L
= EPstl \ = L VINE16Y/
a 70 ./" IN=16V a ?0 ."‘/I‘
g 60 g 7 g 60 'J
= .r! = /‘f
(1T wl [
SO T T VIN=8V SO T T T e VIN=8V
40 VIN=12V 40 VIN=12V
----- VIN=16V ~----VIN=18V
30 i 30 T
1 10 100 1000 10000 1 10 100 1000 10000
IOUT [mA] I0UT [mA]

HABE - HAORGRE

RAA230123 Vout=3.3V, RAA230133 Vout=3.3V,
Auto PFM mode Auto PFM mode
39 39
37 37
35 35
= =
= 33 = 33 —=
= 31 = 31
F I N [ VIN=8V B 1 1 A RS VIN=8V
29 VIN=12V 29 VIN=12V
----- VIN=16V -——--VIN=1BV
27 - 27
1 10 100 1000 10000 1 10 100 1000 10000
OUT [mA] IQUT [mA]

EE - FLAAETE

T —_— 12.0V D O\/
EN | ':
(5.0V/Div) ; ‘

= [£3

3.3V 3.3V

VOouUT /
(1.0V/Div) |

RS S O [ Wil Ll G & R | Wdiidd

2ms/Div 2ms/Div
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RAA23012x RAA23013x

HAy T

RAA230123 VIN=12V, Vout=3.3V, lout=3.0A
PWM mode

vouT
(AC 20mV/Div)

n o sy Pty P iy Jm o = voms =

LX | | 1N
(10.0V/Dife =t bt st bl o ol o ot o

@ 7 inoemv

{ Z0.0mv i 0@ ] (1008 [3.00G875 |
- | ‘ 20M points |

1us/Div

REGERE

RAA230123,VIN=12V,Vout=3.3V,lout=0.01A-2.0A

RAA230123 VIN=12V, Vout=3.3V, lout=0.01A
Auto PFM mode

VOUT|
(AC 20mV/Div)

s

T S e T o

LX |
(10.0V/Div)

@ | d00av

® Zoomvn @ T0.0ps. 5.00GS/5
; 20M points

40us/Div

RAA230123,VIN=12V, Vout=3.3V,lout=0.01A-1.0A

PWM mode Auto PFM mode

vouTt VouT : |
(AC 100mV/Div) (AC 100mV/Div) f
4‘ ‘L .\\\\\\\\\\N'FZ&\\\\\\\\\\\

| ' 5

IouT : IOUT | | |

(1.0A/Div) | | | (1.0A/Div) p ‘
® oo ) — o O R ® oo ® T r Y [ ) ® 7
200us/Div 200us/Div
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RAA23012x RAA23013x

BMERIHE R

3500

16-pin HTSSOP (RAA23012x)

3000

2500

2000

Pr(mW)

1500
1000

500

TA(°C)

3500

8-pin HLSOP (RAA23013x)

3000

2500

2000

Pr(mW)

1500
1000

500

TA(°C)

125

125
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RAA23012x RAA23013x

Bh{FEnEA
=R N =R
EN : ON/OFF setting
EN E—F VREG
L Yy hFOY |0V
H EiE 5.0V

{5 L: Low level, H: High level
AR ENBFICIEIBREFHOHEERZBRT IO TV VERSABE SN TOER A,

ENGF(EATNAMAADIICEELTLEEL,

x_autoPFM : AutoPFM mode/ PWM mode setting (only RAA23012x)

x_autoPFM

BE

L

Auto PFM £— F (PFM/ PWM B &)
BAamEE PFME—F
EEME PWME—F

H

PWM E— K (BAXE)

&% L: Low level, H: High level

FE: x_autoPFM i FICXEAFROHEEREERT 5O TLE I VERARBEEIA TV ER A,
X_autoPFM & F [F g /A MAJIZEE L T &L,

R18DS0014J4J0100 REV.1.00

2015.04.15
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RAA23012x RAA23013x

Auto PFM £—F

BEAMRF ORI Z 7] | S AT LAORHEE ) Z AT 2729, RAA23012x & RAA23013x (213 Auto
PFM £— F2AWNKENTE Y, BEANKEIE PFM(Pulse Frequency Modulation) £— K, BEAMRIX
PWM(Pulse Width Modulation)®— K CEI{EL 9, @fEE— Kk, HOERICISCTHEBMIZY) Y %
P ET,

AUHE T BEWRILD ZAPRDOY v TIOVERD Y » FIOVETRO TIRA 0A LT DA MBS RAE L,
HE o e 74 K MOSFET IZiivE S, ZOWERAZRI L TWAH, PFM E— RTE{EL £,

PFM & — R225 PWM E— RIZUE D 5 H I Lhange D HZ21E, UL TOXTEAETE ET,

AIL
Icha'nge = B
ZZ T,
Vin =V, V 1
AL = ( IN OUT) x our x

L Viv ~ fsw

I=A X0 %2, fsw=1.1MHz T,

—I—EIVIN

VIN I AL YF Y VIN
RAA23012x BT
RAA23013x —] LX GND—-b—rt- —d

vouT

B4 1I0UT
PGND HER - . [ il

7 RH 1258

’ ERER

)y TLERDTRM
OAUTTHERREE

NEE
EH

RAA23012x 1213 x_autoPFM 8572350 . g 7« L~ULiZ9 % & Auto PFM £ — F(PFM &— K -PWM
F— FHEWHZ), A - LULIZT 5 E PWM E— REETEEL X, A+ LYULDK, PFM &
— RIZIZAD £H A,

RAA23013x I% Auto PFM £— ROALTENEL £7,

R18DS0014JJ0100 REV.1.00 RENESAS Page 13 of 26
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RAA23012x RAA23013x

VI rRE—F

EEED T v v a2 BRI NEITOA— R — 2 — NE <75, RAA23012x & RAA23013x (21T
7 MR — MEIEANBE SN TE Y, \ 2 - CHABEZ K STV ET, EN 271215
LTV T RAZ— b EBBLET, VT FAX— MM 2ms(Typ ICEE S TR Y | AT Esh
RETT, VY7 FAZX— L, TUXNY T FAZ— MDSS) I CTRAT LRI EH-4 5 EE T,
TT—T VT DANLEWVEEEZRAIZET TN 2 ETEBLTOVET,
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RAA23012x RAA23013x

BE R

RAA23012x. RAA23013x ([ZITERIKANE SN TEY . ST MOSFET 8725 Z &< &
WHENAETT, ENiFazry « Loybicd 5 L, MERKKAA L L, VOUT i f- %8 L T&H D
IR SN L2 TORBEEZHELET,

BEREIE VREG ICX > Tar br—bahTEB Y, VREG EEMET T2 & EREEZ 4 Lk
FHIZOOBENRL 2D, HERIKA T LE7, VREG (X VIN 2254 S E T2, VIN fi{
BEMET LTS VREG di I H S VA B E S 5D £ TIZIE 100ms BLEDDD £97, fEv,
EN i%%’é‘f VIN i 12836 L. VIN S EEMET L7236 T, VREG [3ERKREZ A4 SE 50
Wt iEEE VXS HEFRFT 2720, MERITSEKEISNET,

BRI & te(s). HIZEEHE SN D BEE% Ca(F). RAA23012x / RAA23013x PNERD ik FE B D HL
PUEZ Ronae( @) & T2 &L te BOHITEE Ve(VITLL T D X S IZHE SN FE T,

___tde
V = VOU'I' X e CaALLXRondc
725, Ronde [TERAIEEE « BRI H S TW D EERBE O A ARPUC/2 Y £, F7-. Canr
EHABREE T TR, HAET S AR SN D34 32 a T o847 8 RAA23012x,
RAA23013x DHILICEFR INDIETOREORIHEE 2D 9,

VIN
\VIN |_ _1_1 Device A
Output ’ 55
Control LX = —— P
T l I T
VREG o
| \ _;1:19 Device C
| A A
Discharge
Control
(] BROXMNEHMERETY
R18DS0014JJ0100 REV.1.00 RENESAS Page 15 of 26
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RAA23012x RAA23013x

Ny T)—nRv Y 7v7T (RAA23012x)

RAA23012x 1Ty T V=R 77 v FHEEZNKBELTRBY ., VAT AMMEEICHZTZY F 7 L5 —KRE
WENWZ LD N TV =Ny T o7 REE, XAF—REE) 2 ER<MRT DI ENTEET,
WmEEEL WS L XL, VBB OUT—VOUT L7 E4, DCDC 235 1E L TW5 & (%, VOUT i+

LA VBB IN Ui (/N y 7 7 7 HEMEE) L U @& VBB _OUT = VOUT & 72 Y VBB_IN ¥ 1~
JEL VKW E VBB OUT=VBB IN & 720 9,

VBB_OUT #i -7 b EBRIC ) &5 EJEIL. VOUT-VBB_OUT [jA4 451, VBB _IN-VBB OUT [{4
VHEHT, VBB OUT HAEMICIKFE L £ 9, ok, LFoXTcEREET,

(1) @HENMER (VBB _OUT = VOUT)
VHB_UUI' = VUU'I' - IHH_UU’I' X Ra'n_vout
Q) RNy T U=y s 7 v 7l (VBB_OUT = VBB_IN)

Ves_ovr = Vas_in — Is_our X Ron vbat

Vig our : VBB_OUT H/JEE (V) Vour : VOUT &EJE =DCDC H1EE (V)
Ves w: VBB_IN B = /N7 U —BE (V) Iss our: VBB_OUT HI/JETE (A)

Ron vout : VOUT-VBB_OUT #4481 100Q (Typ.)
Ron voat : VBB_IN-VBB_OUT 4 85T 400Q (Typ.)
fii#5 :2.7V<Vp our<3.7V &£ 720 £7,

VBB OUT uii 121X, 0.47uF OFEEFf L T 72 S0,

VBB_IN ,J-| Battery Backup Circuit
L1
| S —e) A VBB_OUT
vouT { 1
(1 5 ° T
Comparator ];
(POK)

FE :POK I, DCDC 2B RE &R T 5 ICRAMES TY . ICHEMNGBRATHIZEFTEFEA,

VBB_OUT H AR &E

DCDC #k#E VOUT, VBB_IN $k#E VBB_OUT i /1
B VOUT = VBB_IN VOUT
(POK = H) or
VOUT < VBB_IN
=1 VOUT = VBB _IN \Yel¥))
(POK=1) VOUT < VBB _IN VBB _IN

&% L: Low level, H: High level

R18DS0014J4J0100 REV.1.00

RENESAS Page 16 of 26
2015.04.15



RAA23012x RAA23013x

NYT Y=\ o7y TDxE
B4 - Fr—+

(1) 3.0V/3y T —(E Rk

VIN, EN —— — — wopny MORM ———— =
vouT (3.3v) L EROT .
VBB_IN (3.0V) \\ ~__vour 1|/
e — :‘——I— -l'
{POK)
e <
VBB_OUT kead condition
Source of
VBB OUT } VOUT VBB_IN (Battery) VOUT
(2) 3.6V /Ny T ) —{ERAF
VNEN-———n—\wmmw wmmw:_"___
VBE_IN (3.6V) _;
VOUT (3.3V) """t il ain—
VBB—OUT \\“-._“KVOUT I " U ——- WOUT setiing voltage x 80%
—_——— - _ . Reference value
{POK) {imsy
Source of
VBB_OUT } VOUT VVBB_IN (Battery) VOUT
R18DS0014JJ0100 REV.1.00 RENESAS Page 17 of 26
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RAA23012x RAA23013x

RERR—%
REERE e E{EIREE fRBRA &

FiE A 3% Hh
(VREG %)

ERAENE | ERRELEICKEEN ENZLIZT S

(SCP) EEIET E8&5 e =1k or

(5 vF=K) (2125 vF) | VIN 2 UVLO OBEFILERE
LTFIZT 3
BERERK | IC NBOEELRERE
(TSD) (165°C KL.k) Eh{E =3l AERT
(BEEIRR)
l‘éi’;;ﬁf"ﬁ VIN OIE T &5 Bie - VIN Z BRI B
(UVLO) (BBERRK) (3.9LEIZT B

5% SCP : Short Circuit Protection
TSD : Thermal Shutdown Circuit
UVLO : Under Voltage Lockout Circuit

EREEEE (5vFH)

HABEEMET T2 &, FB U FEBEBIK T LET, FB fnfEEN SRR O AT BRENEELU T
b e, MhEEIEAEZICT7 vy T )LET, 2oLk &, EEEK(VREG )X EEZ ik L £ 97,

FOASIRERIEE DB 255, EN SR T2 A 02 b a I3 %20, EBIREE(VIN) Z (K E iR @ ER 1k [a]#
DOEEIEIEEELL T ‘3“%; Z }: T, Vv FEnET,

BEVRERRE (BBERR)

IC NERDIREMN165° C 2z b &, HOEEILEGETZ v TFEELET, 2L &, XU—HNHEDE
HIMOS & FRIMOSIZHLICOFF L 9, @Al (VREGE:) 1XEEA Mk L £,

BENTAY  WBEEREIEELL P2/ 5 LIRS, HAnTEEER L ET,

EEERSERHILER (HBIERR)

(1) KEERREMER L8 E
EIREEVIN2SEEE (LEEG.IV)LLTIZ e 5 & HA1&45 1k UE 3, 3lEE(VREGSE) | XEhE 4 fi
e LEI,
(2) HIEIF
VINOFEE S S B2 0 BFEERAATEER.OV)LL LI IR 2 & KB ERABNERS IEBERE A ARRR X4,
7 iﬁ@ﬁﬁt@a LET,
IKEEEENER LB EF 1Y, ENSG T2 8EL CHHINTER L EEA,

ERHR

RAA23012x, RAA23013x (FiEFEMFRE, 7OV A T EIZEREHIR L ET (7UVA < 31« 2L R B
fR), Byt > A CilEmE BT 5 EEmaflfR L, IROYA 7 LFE T Power MOSFET D A A v F 2
TEEEEILELET,

EHIFRER I D EEAME T L, FB i -8E/EA FB AJTRRAELZ FEl- 725
REEBEZ B L £,

\ FEREOREIR] S
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RAA23012x RAA23013x

REtAHAF
HAOBEREAZE HHIBEEIHERBEDIES)
18- VOUT 1%, L FORXTIRED £77,

VOUT =0.7x (1 +R1/R2)

VOUT

R1;

S

i 0.7V

W/

ZEE

Vout 0.9v 1.0V 1.05V 1.1V 1.18V 1.2V 1.5V 1.8V 2.5V 3.3V 5.0V

R1 110k 100k 100k 91k 110k 130k 150k 130k 100k 100k 110k

R2 390k 240k 200k 160k 160k 180k 130k 82k 39k 27k 18k

HABEDHE (HABENBENRKEDIES)

HABEREEZIL, BLFONXTHAETE £,

(Vau.t - VITH)
Vourace = Viraace + —Vour X2 X Rycc

VOUTACC : /18I EHE (%).

VITHACC : E/A A L& WMEEBEREE (%).
VOUT: HJJERE (V).

RACC : #MPT H T EE R EHEPUREE (%)

L7z -> T, RIC OMAEEREITLLTFO L S5 12720 £,

v _q out —07 o R
outacc = 1+ Vout ACC

CE] : ChonXIiF, BEFEHCISHNBEEHEEAFTEA,
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RAA23012x RAA23013x

A58945

AUETEOBREIL A X ZOY > T VEFD K TN lout(max) D 10~40%IZ U FE 5 &iFH A3
BZER0ET, Vo7 NVERBPRKENVEE—I7BIRBREL 20, BAHV v I AVEEOHEM - HRD
WMZEZREET, 2770, Vo PNVERE NS LEIETHIEEAS L E 7 ZDOY A ANRKREL 20 F
‘a—o

AUBE T EDY v FIVERAL IZUL FTORTEHETXET,
(Vin — Vout) " Vout « 1

L vin * fow
Z 2T, fsw=1.1MHz T7,
2. Vo VERTEELZY—7ERIT, UTOXTREET,

AIL =

AIL
ILpogy = loyr (MAX) + =

ERTROIEE—TERILY B REDVEIMBIRERD A L F 7 X EZER LTI,

T EEL

Inductance Inductor Manufacturer lremp (A) lsat Size

(uH) (A) (LXWXT, mm)
2.2 NRS5024T2R2NMG. TAIYO YUDEN 3.1 41 | 4.9x4.9x2.4
2.2 744778002 WURTH 4.0 48 | 7.3x7.3x3.2
3.3 NRS5030T3R3MMGJ TAIYO YUDEN 3.0 36 | 4.9x4.9x3.1
3.3 7447789003 WURTH 3.4 42 | 7.3x7.3x32
4.7 NRS5040T4R7NMGK TAIYO YUDEN 3.1 3.3 | 4.9x4.9x4.1
4.7 744777004 WURTH 4.0 40 | 7.3x7.3x4.3

. GE] lteve: BCEELERICEDCERER  lsar: 1 V52V REOELLRICE DI ERER
LEIE—HITT, FRAZHIZEHDETIREFT L,
BAVEIADHEME. A V5D A—I—IZHBRBNEDET I,

R18DS0014JJ0100 REV.1.00 RENESAS Page 20 of 26
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RAA23012x RAA23013x

HAhRE
RAA23012x. RAA23013x I i %\%M’E ZhiAl ST ARARE RIS S S VTV E S, 2 ONCFRA
B RETEEBESE D010, HAIEE Cout & 22uF A EIZ LT Z&W, ok, HAREIZITE

Ty ary YR ERE Tﬁ“ MDY v T NVEFEEZ/PNELTHITIE, KESR O = 7 a4
ﬁbij‘o
DC/DC 22 > X=X DV » 7 )VEEAVpl T LA FOXIz 720 £9,

1
AV._.,= AIL X | ESR +
et ( (8 X Coyr % fsw))

ESR : A BEOEMESIESUQ)  fsw=1.1MHz

ANBE

VIN g7 &80 —27Z 2 ROMIZ, 10uF AEDANBEZHH L TL W, 72, ANBFEIITE
57717 RAA23012x, RAA23013x DT < ITEREE L TL IF &0,

VREGZEE
WFD¥®IIvrarysF 4% VREGE T a7 Z 0 FIIZEER LT 7Z &0,

TJ— RSV TRE
0.IWFDEF I v 7 arF o4 aE&F v R0 LX #1-BOOST M -RIcHEE LT &,
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RAA23012x RAA23013x

FBRE

Auto PFM £ — FERF O PFM BH{ERIBIC BT, (AR O 72 O EBER EHHT - A & 3641
WCRBEHEHGET D Z ENFRETY, B, R OBIX. EAMNFIPWM %M’Eﬂ;ﬁf'ﬁ) BOWTLEMEEH
IRHEMER BV £7, VAT AEMESM T TRHMIK 72 E 0,

Vout (HAERFE)
VOUT
l O
FB&RE& R1
T T Les
P O
R2
§ RAA23012x
;7 RAA23013x
HAEEEE N CFBARELEHT 556 . VOUT - & FBin+DOICFB A® A4t L T 30,
vouT enp (18
VOUT ##F - FB 7RI > T2l oo |23
P E=8 £ Battel
FB A= & &t ,rallry_ VBB_IN VIN 1: o’;u': T @
VBB_OUT Boost |==—" Tiowr
EN x 2Ty verD
(e prmy——— 51« AutopFM onp | Tasaur
7] vrec ono P2 b
1uF
8 cno onp 2
" Thermal Pad

[
RAA230121, RAA230122 D4l

HIDBEREE M T FB AR A DORWEEIE, FBli T2 4 —7 I L TLIZENY,
VouT e 2
|FB WFEA—T !7 2\ anp 22
Batte
Jr—||ry—3 VBB_IN vy T |
VBB_OUT Boost if_'NF Tiouwr
0.47uF; 5 12T
Cen > EN LX TR T {voury
x_AutoPFM anp AL Taaur
- 71 vreG anp P2 -
il S GND ano |2
- Thermal Pad
*
RAA230121, RAA230122 M
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RAA23012x RAA23013x

AR08 i
Ces (pF)

VIN(V) | VOUT(V) | L (uk) Cout (uF) Auto PFM mode | PWM mode
5V 3.3 22 to 44 0to 100 No need

12 3.3V 3.3 22 to 44 0to 100 No need
1.2V 3.3 22 to 44 0to 100 No need

5 3.3 2.2 22 0to 100 No need
1.2 2.2 22 0 to 100 No need
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RAA23012x RAA23013x

FERLOTEEIE

RE— R

TR Y — B BT O B AIITHIEZR D 75 R R —ZD T T Ra4siEL ., @A v v —4F
VALETEDIETREZLZWESICTHIHENRDY £7°,

Exposed PAD

PR =V ORI, EEWER _ED 7= ®Exposed PADA DWW TWNVET, FEIEDOERET, GNDIZHEHE L T
<TEEVY,

Ay FA—)LANmRFOBEELERIZDOINT

LT &N,

EN. x_AutoPFMiisFZ [EE L CTHEM T 25615, A2 LT Ol 71242

w BiinT
ANEF 0% - LALEE N - LRVEE
EN GND VIN
x_AutoPFM GND VIN
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2015.04.15



RAA23012x RAA23013x

Sz

16pin TSSOP (RAA23012x)

Renesas code : PTSP0016JC-A

D1

NOTE)

1. DIMENSIONS “#1” AND “+2"

% 9 g] - f - DO NOT INCLUDE MOLD FLASH.
|'| |'| |'| |'| |'| H | T 7N ] ” |-| I-I |-| 2DIMENSION "#3” DOES NOT
( | INCLUDE TRIM OFFSET,

Referrence| Dimension in Milimeters

o | Sybol Min | Nom | Nax

o u D — | 500|510

E — 440 ] —

M Joos| — |05

1N 9 IR N B AT

SNHERN 8 o b | 019 — [0.30
2% 8 TIPS * e b1 0,19 | 0,22 [ 0.25
AL {E @[S [E]A] c | 00| — |02

“ (1.00) cl 0.09 [0.127] 0.16

(4] > (b) 6 L el 5

; ] ] HE — | 640 | —

‘FI 3—\ o e e — o | —

a ' === t — [ — Town

T TG:}" _ X — — | 0.10
< L IC y — | — o0

—— L 0.50 | 0.60 | 0.70

Detail F Terminal cross section D1 _ 3.00 _

E1 — l300 ] —

R18DS0014JJ0100 REV.1.00 RENESAS Page 25 of 26
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RAA23012x RAA23013x

8pin HLSOP (RAA23013x)
Renesas code : PLSP0008DB-A

1HHH

HE
*1
)
J/

Index _mark

Detal F

NOTE!

1. DIMENSICNS "«1" AND 's2*

2. DIMENSION "+3' DOES NOT
INCLUDE TRIM CFFSET.

DO NOT INCLUDE MCLDLFLASH

Reference

Dimension in Milimeters

Symbo.

Min Nom Max

D 4.8 4.93 4.98
E 3.81 3.94 3.99
A2 e 15 e
A1 0.0 0.05 0.1
A — — 1.68
bp 0,35 0.41 0.49
0.19 0.2 0.25

g 0 —_— 8"
HE 5.84 5.99 6.2
— | 127 | —
x —_— —_— 0.25
Yy —_— | — 0.1
L 0.41 0.64 | 089
D2 —_— 341 —_—
E1 e 2.41 e
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BETARE
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