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YILRA— R IE SS I FITHMTIT TREZBMNT SIET FEDYILRI— R DR EMNAIRETT .

UVLO #EEZNEBLTEYARBEN 2.5V LU T TIERSA /N Tr.EgHMIcA ISEFET,

RERKELTAERFERR. EREERRE. Y —T L vy OV RIRENBLTEY .. REICHERTHIENTRETT,

W A& BER
0 H—FEH—a> ANEEEHEH : 3.0V~30V (RKEH 36V)
FBEE : 0.8V (£2%)
Oh—+—T 1% HEER : 30/A (@300kHz)
OETCEH®E FIRERE : 280kHz~550kHz (SVEMEHLIZTERTE)
SNECLK R  : HIRBRBICHLTE25%0EH
HilfE A = : PWM #il{#l (MODE:H)
PWM/PFM #l## (MODE:L)
YIRRA—} . SMERERZE (C 4MTIT)
fREEME R : BERUSYSGIERERIICTERE)
HEEIR (XC9252A/B)
BN TVTFIRE (XC9252C)
Vi | P2 SV o A
avToY . {EESRaVTUYRG
EERBERE . -40°C~+105°C
Rylr— : TSSOP-16 (XC9252A/C)
USP-10B (XC9252B)
BEADEE : EUROHS S XIS, 87—

WA RAZHE R PR W AR EG

% " XC9252x08A(V\=12V, Vour=5.7V, fosc=280kHz)
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" 7‘_;; Rosc=300kQ, C,=22 4 F x 2 (GRM32ER71E226KE15L),
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XC92520DRRADB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A
Q) TYPE B Refer to Selection Guide
C
) Adjustable Output Voltage 08 Reference voltage is fixed in 0.8V
@ Oscillation Frequency A Adjustable
VR-G TSSOP-16 (3,000pcs/Reel) *Only Type A,C
®&®-@ ™M Packages (Order Unit) ( P ) yyP
DR-G USP-10B (3,000pcs/Reel) (2 *Only Type B
M EGlE, NAFTY &TFUFELI—HD EU RoHS IEH FTY,
(2USP-10B J—ILIZBrB B KRETHEINET,
@tL Y3 1K (Selection Guide)
CHIP CURRENT LATCH THERMAL
TYPE FT-START VL
ENABLE SCIAIES LIMITER PROTECTION SHUTDOWN IR
A Yes Yes Yes No Yes Yes
B No Yes Yes No Yes Yes
C Yes Yes Yes Yes Yes Yes
SYNCHRONIZED WITH
TYPE | EXTERNAL cLOCK POWER-GOOD
A Yes Yes
B Yes No
C Yes Yes
L L
| Pl
CE 1 I 1116 VL
NC 2 I O —T115 FB
MODE/SYNC 3 [T 1114 Ss
NG 4 ] 5 e vLio | ] [] 1 mopE/syne
Vi 5 O —Ta12 NG FBo | [ 2V
EXTB 6 [CI—] 1111 ROSC sSS8 O ] 3EXTB
ISENSE 7 I —T11 10 PG ROSC 7 [ ] 4 ISENSE
CLAMP g CT—] —T9 GND GND 6 [1 ] 5 CLAMP
TSSOP-16 USP-10B
(TOP VIEW) (BOTTOM VIEW)
AHBOMEBIRIE. REBERVBEAEM LEDBIFATZFTEHREBLET . SEI VUM I—VEALIRIBESSE TS,
&, IEAR IE GND i (6 FimF)NERLTT S,
TOIREX
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XC9252 +y—x

*u_' E\I
W i - 552 BA
PIN NUMBER
PIN NAME FUNCTIONS
TSSOP-16 USP-10B
5 2 VN Power Input
1 - CE Chip Enable
16 10 VL Local Power Supply
10 - PG Power-good Output
14 8 SS Soft-start Adjustment
15 9 FB Output Voltage Sense
3 1 MODE/SYNC Mode Control/External CLK Sync Pin
11 7 ROSC Frequency Adjustment
9 6 GND Ground
8 5 CLAMP High Side Gate Clamp
7 4 ISENSE Current Sense Pin
6 3 EXTB External Transistor Drive Pin
2,4,12,13 - NC No Connection
L
Wi EE
XC9252 1)—X A.CHA4T
PIN NAME SIGNAL STATUS
L Stand-by
CE H Active
OPEN Undefined State ("
XC9252 ¥ 1) —X
PIN NAME SIGNAL STATUS
L PWM/PFM Automatic Control
MODE H . PWM control .
/SYNC CLK Synchronized with External Clock Signal
( PWM control )
OPEN Undefined State("")

(" CE #F. MODE/SYNC #iF&A— T THEALBLT S,
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XC9252

)—X
W 5t B K TE 4%
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Vin Pin Voltage ViN -0.3 ~ +36 \Y
CE Pin Voltage Vce -0.3 ~ +36 \Y
FB Pin Voltage Vrs -0.3 ~ +6.5 \Y
VL Pin Voltage Vv -0.3 ~ Vin+0.3 or +6.5 (') \Y
VL Pin Current Ivi 10 mA
SS Pin Voltage Vss -0.3 ~ Vw+0.3 or +6.5 (2 \Y
ROSC Pin Voltage VRosc -0.3 ~ Vv +0.3 or +6.5(2 \Y
MODE/SYNC Pin Voltage VMoDE -0.3 ~ +6.5 \Y
PG Pin Voltage (® Vra -0.3 ~ +6.5 \%
PG Pin Current (®) lrc 5 mA
CLAMP Pin Voltage VeLavp -0.3 or Vin-6.5 (4 ~ Vin+0.3 or +36 (¥ \Y
CLAMP Pin Current lcLamp 10 mA
ISENSE Pin Voltage Visense | -0.3 or Vin-6.5 or Veramp-0.3 () ~ Vin+0.3 or +36 (%) \Y
EXTB Pin Voltage Vext -0.3 or Vin-6.5 or Veramp-0.3 ) ~ Vin+0.3 or +36 (%) \Y
EXTB Pin Current lext 100 mA
. Péwer TSSOP-16 Pd 350 mw
Dissipation USP-10B 150
Surge Voltage VsURGE 46 (7) \Y
Operating Ambient Temperature Topr -40~+105 °C
Storage Temperature Tstg -55~+125 °C
EBETEHITIGND #EELT 5,
) JRKRIEE Vn+0.3 £+6.5 WINMEWAIZHRYET,
(2 JKIEE Vi +0.3 £+6.5 WTFhMEWAIZHEYET,
(3 JKMEIFX Vint0.3 £+36 LWTHIMEWAIZBYETS,
(9 RIMEE-0.3 £ Vi-6.5 WTFIMEWAIZHYVET,
(9 FRIMEIZ-0.3 £Vin-6.5 & Voawe-0.3 WIFNMEWAIZHYET,
(® XC9252A.C 21T D H
7 ENANEERE <400ms
TOIREX
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XC9252 +y)—x

B EXERE

XC9252 L1J—X Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT | CIRCUIT
FB Voltage Ves - 0.784 0.800 0.816 \ @
Output Voltage Setting Range | Vourser | - 1.5 - Vi \% ©)
Operating Voltage Range Vin - 3 - 30 \ -
Local Regulator Output Voltage s Iy =0.1mA 4.75 5.00 5.25 V @
Gate Clamp Voltage Veiamp lcLamp=0.1mA, Vciamp=Vin-CLAMP 4.75 5.00 5.25 V @
Vin: 2.8V—>2.3V, Vce=12V, Vee=0.72V
UVLO Detect Voltage Vyviot V| Voltage when EXTB pin voltage changes from 2.375 2.500 2.625 \% @
"L" level to "H" level
Vin: 2.3V—2.8V, Vce=12V, Vee=0.72V
UVLO Release Voltage Vyvioz Vn Voltage which EXTB pin voltage changes from 2.470 2.600 2.730 \% @
"H" level to "L" level
Vin: 2.8V—-2.3V, Vce=12V, Vee=0.72V
UVLO Detect Time tuvio V| Voltage when EXTB pin voltage changes from 0.20 0.35 0.60 ms @
"L" level to "H" level
Supply Current Iop Vin=Vce=30V, Vmope=5V, Vs=0.95V(PWM) 70 95 120 @
Quiescent Current 1 lg1 Vin=Vee=30V, Viope=0V, Ves=0.95V (PWM/PFM) Rosc=270kQ 18 30 46 @
Quiescent Current 2 lg2 Vin=Vce=30V, Vmope=0V, V=0.95V (PWM/PFM) 25 36 55 @
Stand-by Current Ists Vin=30V, Vce=0V 0 1 @
Operating Oscillation
Frequency foscser | - 280 - 550 kHz ®
Setting Range
Oscillation Frequency 1 | foscr Ei’?:fgéif Afos:::";;'oi%m‘izgﬂj 270 | 300 330 | kHz ®
Oscillation Frequency 2 foscz Connected to external components, loyr=100mA 414 460 506 kHz ®
External Clock Signal Connected to external components,
Synchronized Frquency SYNCOSC Vin=Vee=12V, loyr=100mA P foscx0.75 | fosc | foscx1.25 | KHz ®
External Clock Signal Dsyne Connected to external components 25 - 75 % ®
Duty Cycle
Maximum Duty Cycle Duax Ves=0.65V 100 - - % ®
Minimum Duty Cycle Dwin Ve=0.95V - - 0 % @
EXTB"H" SWOn Rexth Vin=Vce=5V, Voramp=0V, Ves=0.95V, lexr=50mA 2.0 35 6.0 Q @
Resistance
EXTB"I.'" SWon Rexre Vin=Vce=5V, Vorawp=0V, Vrs=0.65V, lexr=-50mA 1.4 2.5 6.0 Q @
Resistance
Visense=Vin—Vin-0.20V, Veg=0.65V, Rosc: 270kQ
Current Limit Voltage 1 ? | Visenser | Visense Voltage when EXTB pin voltage changes 127.5 150 172.5 mvV @
from "L" level to "H" level
Visense=Vin—Vin-0.15V, Veg=0.65V
Current Limit Voltage 2 ? | Visensez | Visense Voltage when EXTB pin voltage changes 85 100 115 mv @
from "L" level to "H" level
Visense=Vin—Vin-0.2V, Veg=0.65V, Rosc: 270kQ
Latch Time1 (¥ tLaT Visense Voltage when EXTB pin voltage changes 1.2 1.9 2.3 ms ®
from "L" level to "H" level
Visense=Vin—Vin-0.2V, Ves=0.65V
Latch Time2 4 tLaT2 Visense Voltage when EXTB pin voltage changes 0.8 1.2 1.5 ms ®
from "L" level to "H" level
Short Protection Ves=0.5V—0.3V,
Threshold Voltage (® Vstorr Vs Voltage when Oscillation Frequency is decreased 0.35 0.40 0.45 v ®
) Vce=0—12V, Vss=5V, Vrg=Vrx0.9V
Internal Soft-start Time tss1 Time until EXTB pin oscillates 0.5 0.8 1.2 ms
External Soft-start Time tssz Vee=0-12V, Veg=VeaX0.9V, Cos=4700pF 4.0 5.6 7.0 ms @

Time until EXTB pin oscillates

BIEEH FITIEEREEISE . Vin=Vee=12V, SS:OPEN, Rosc:160kQ, Cyvi=1 (F, CoLamp=1 tF

JBDER SIER S L=10 tH, Cn=10 tF, CL=22 (F, Reense=33mMQ, Rrs1=220kQ, Rrg=36kQ, Crs=33pF (Vourser=5.7V)
M VourlVin 2 0.15 L EDEEFETRELTT S,

2 ERHFRIFAMNIVICENIERE—VDBRELRILERLET,
() EFFI=[(HABE X HAER)-(AHBE x AAEF)] x 100

(4 XC9252C #1F D&

(%) XC9252A, B 41T D&
8 XC9252A, C 34T D #
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XC9252

)—X
B EXAEE
XC9252 L1J—X Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT CIRCUIT
SS Pin Current 1 lsst Ve=0.95V, V=0V, Rosc: 270kQ 0.6 0.8 1.2 LA @
SS Pin Current 2 lss2 Vre=0.95V, Vss=0V 1.4 1.7 2.0 LA @
Efficiency 9 EFFI Connected to external components, ) 90 i % ®
Vour=5.7V, lour=1A
FB Voltage AVed/
Temperature lout=100mA, -40°C=Topr=105°C - 150 - ppm/°C @
L (ATopr+Ves)
Characteristics
Veg=0.76V—0.65V, Rps: 200kQ pull-up to VL
PG detect voltage (® Vps Voltage when PG pin voltage changes from "H" 0.691 0.720 | 0.749 \Y @
level to "L" level
PG Output Current (® lpc Vee=0.65V, Vps=0.5V 1 - - mA @
MODE/SYNC ‘H’ Voltage VmopeH - 1.2 - 6.0 \% ®
MODE/SYNC ‘L’ Voltage VvopEL - GND - 0.45 \% ®
MODE/SYNC ‘H’ Current ImopeH V1 =Vmope=6V -0.1 0 0.1 LA )
MODE/SYNC ‘L’ Current ImopEeL V=6V, Vmope=0V -0.1 0 0.1 LA @
FB ‘H’ Current lrgH Vsync=0V, Vrg=6V -0.1 0 0.1 LA @
FB ‘L’ Current lrsL Vsync=0V, Veg=0V -0.1 0 0.1 LA @
Vce=0.7—2.8V, Vix=30V, Vyope=0V, Vrs=0.65V
CE ‘H’ Voltage ® Veen Voltage when EXTB pin voltage changes from 2.8 - 30 \Y @
"H" level to "L" level
Vce=2.8—0.7V, Viy=30V, Vyope=0V, Vr=0.65V
CE ‘L’ Voltage (® VeeL Voltage when EXTB pin voltage changes from GND - 0.7 \Y @
"L" level to "H" level
CE ‘H’ Current (® lcen Vin=Vce=30V, Vmope=0V -0.1 0 0.1 LA @
CE ‘L’ Current (® IceL Vin=30V, Vce=Vmope=0V -0.1 0 0.1 LA Q)
Thermal Shutdown .
Trsp Junction Temperature - 150 - °c ®
Temperature
Hysteresis Width Thvs Junction Temperature - 25 - °C @
BIEEE HICTERESHES . Vn=Vee=12V, SS:OPEN, Rosc:160kQ, Cyi=1 tF, CoLame=1 tF
FEBE RS EM L=10 tH, Cn=10 (F, C =22 (F, Rsense=33mQ, Rra1=220kQ, Repo=36kQ, Crs=33pF (Vourser=5.7V)
) EFFI=[(HABE x HAER)-(AANEBE x AHEF)] % 100
(4 XC9252C AL T D H
(9 XC9252A, B B4 T D #H
(6 XC9252A, C ZA T D H
TOIREX
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W E BB ]
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1

T— 1] ]
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OPENO— SS CLAMP // L:10uH
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XC9252

)—X
T 3
W AZ 2 [B] B A5
Ei Rsense
o Vin ISENSE _ .
J;' E; Rsense
— [ CE EXTB [ CCJE PchMOSFET . v ISENSE
- L Vour
v CLAMP |§§|——|_ 7_';; EXTB 4 I PchMOSFET
Cw
T
_Xss XC9252 rB Cu A CLAMP |§§|——|
e T T | xce252
[]] —»——=a mope/svne 5 58 B c
Css
4
ROSC J'|_|' — < MODE/SYNG ROSG
Rosc Rpa Rosc
GND PG
<TSSOP-16> <USP-10B>
[Typical Examples]
MANUFACTURER | PRODUCT NUMBER VALUE
CLF10040T-4R7M 4.7 (H
L TDK CLF10040T-100M 10 H
CLF12555T-220M 22 (H
TOSHIBA 2SJ668 Vps=60V/Ips=5A/Ron=250mQ
Pch MOSFET
SANYO CPH3351 Vps=60V/lps=1.8A/Ron=330mQ
CMS15 Ve=0.58V/(3A)
SBD TOSHIBA
CLS03 V£=0.58V/(10A)
Ci Murata GRM32ER71H106K 10 tF/50V
Murata GRM32ER71E226K 22 (F/25V
C. Panasonic 20SVP22M 22 |F/20V/ESR=60mQ
Panasonic 20SVP47M 47 (F/20V/ESR=45mQ
Cwi, CcLavp Murata GRM188R71A105K 1 (F/10V
<HAHEBEEDEE>
SNEBICHEEMEF FTAETHENEENERETEFT . HABEIE. Rr1 & Rrp2 DIEIZK>TUTORXTRFEYET,
Vout=0.8%(Rre1+RrB2)/RFB2
1=1=L. Rre1+Rre2=1MQ
MBEERARE—F7yTar T4 Cre DIEIE. L TOXICTHREL TS,
1
CrB=
7 27 x fzfox RFB1
fzfo MIBLMEIE 2 BEICERELTWWECETREERYET
pA VElE, —F—— RBEIZEXE V22 CETRIEER o
27ACLxL
[EXEHI]
Rre1=220kQ, Rre2=36kQ DB, Vout=0.8%(220kQ+36kQ) / 36kQ =5.69V
CL=22(F, L=10(H O5& . LiBR &Y fzfb=21.46kHz JHLMIHET H .
Cre= 1/(2x 7%21.46kHz%220kQ) =33pF
* HAOBEDHELHEIL, 1.5V~VINEHESTLET, £z, Vour/Vin 2 0.15 LEELGHEHTHALTTEL,
TOIREX
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W AZ 4E [B] FR 451

<HEIRERBDHE>

XC9252 21)—X & Rosc ifiF-GND RIZ#E#i(Rosc)Z 6535 & TRIRE K E%E 280kHz~550kHz DEF CEEIZHRERIFET
9, Roscld. U TORIZE->THRFEYVET,

Rosc=(30xfoscseT-83016)/(27.4-foscseT)
Rosc : FIREIRBEREER [kQ]
foscser : XKL [kHz]

600 [E%EHI]

550 RAYF T B Rosc
R 300kHz 270kQ
3 450 [ 460kHz 160kQ
S 400 ¢
<3 £
L 350 [

L £
300 ¢
250 FFEIfIZEAIESEE
100 150 200 250 300
Rosc (kQ)
—a— EHIE — st
<AUEHRUREDHKTE>
XC9252 L) —RIFRAVF T BIRBICIRLTUT QEETIUA VA REFHRE VNI ETRBELZYET,
RAYF T BB L
280kHz = foscset < 400kHz 10H ~ 22H
400kHZ = foscset < 550kHz 47/H ~ 10H
<CLDERE>

XC9252 L) —XIFBERBE CLELTEESROVTUUMERATEETT A, £33y o3> TUoYDFERICOVWTILEREEE A 2.5V
LUEICRONET 2.5V RiETlE OS-CON(BEMSNFT7ILZERERIL TN EHELTT  BREEBE. RURAMYFUIE
BHICEHELTUTORESEO ECHERLIESWD, FavT o9 EEE T 5RICIE. BERERUNMTRIKEREORWLVEDED
FEARATIL,

o Vourser<2.5V Vourser=2.5V
RAAVF T RIRE
OS-CON Ceramic
280kHz = foscset <400kHz 47 |F 22 |Fx2
400kHz = foscset=550kHz 22 |F 22 |F
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XC9252
v)—x

W AZ £ [B] 2451
<HIRERDFE>
XC9252 L)—XI& Vin ifiF-lsense i FRICENZESR T AL THIREBRERETEET . T2 R (Rsense) (FA T DK IZ K-
TRFEYET,
Rsense = Vum / lum

lum: FIREFR(E—VER) [A]

Rsense: 2 RIEH [mQ]

Vum = (230-(0.2765xfoscser)): HIREFREHEE [mV]

foscser: EREEIRE [kHz]

200 w w
180 | @ ETEME(Vum. Ta=25°C) P * HIREREHEEEVIMITBEICI>TERLETOTUTD
160 F @ v v e N e e XZTRELLTHRERDFEEZLTTFILN(SEE)
wo i LT
% 120 b .. Vummin=(230-(0.33%foscser)) x 0.85
2 100 [ ,/ e Vummin: BN 1ER EEEEBEPI (-40~105°C) O T RR{E
> . / I I I
80 T 1 ®1 O q: 0 n\ T a T 1 0 1
0 J T S W S lLimmin=Viimmin / Rsense [A]
40 | E E { E E := - R N o
0 b1t ETEE(Vummin, SE1H)
0 A IR I
100 150 200 250 300
(E+541)

foscser=460kHz. Ium % 3A [ZERET HIEE.
Rsense = (230-(0.2765%460)) / 3 = 34 [mQ]
FIDOGEFIBERO FEMEI. lumvn = (230-(0.33x460)) x 0.85 / 34=1.95 [A]

<Y IbRZ—HERE>
XC9252 I )—XIEVIrREA—IEERESER (SS i F) ICTHBEAARETT . DY IFRE—MERIE Vee I65 EYBMSHAEEA
BREBED 90%IZEETEHETORHBELTEYET, YILRI—FERBIENMTITEE Css IZEY. UTORTRFEYET,

tss2=0.002 x Css / Iss [ms]
Css: SMFITEE [pF]
Iss=foscser / 300 [tA, TYP]
foscser: EXERIKE [kHz]

* YIRRA— R tss: DIEITEBIEBE Cos DEDBEMEICKYEDLSIDTIEETEL,

(Gt
foscseT=460kHz, Css=4700pF B
tss2=0.002x4700/(460/300)=6.13ms

#. VY IERA—EEEOR/IME tss1 [XARERT 0.8ms@460kHZ(TYP)RREIZHRELTEYET , REO VIR A—MERIZL TOX
TRFYET, .
tss1=368 / foscser [ms] I :

foscser: EXERIIRE [kHz] :

|

|

90% of setting voltage

VOUT

A
Y

TOIREX
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XC9252 +y—x

M E{EEREA

XC9252 L) —XDAERIE. BEEBFTIR. ST HEIEK. T5—7>7F . PWM o/ L—4 (B {ER .

ERFIREIRE., 74 —RILT—2RyS7IMNUVLO)EEE ( REBER(VL)EEE. —rI52 7 (CLAMP)EIEE ., —< L vyh s
2 (TSD)EIE. A2 L—4A(0OSC)EE., VIR A—EE, a2 A— LT OV ETEBEINTVET,

REMEHEBFEE FB HFLYITA—F/\W IS =BEZIS—7 I ThEL, IS—7U T OHAIZRBHEE M T. PWM BI{ERE
DAAYF T D ON B4 LERET H1=HIZ PWM av/L—RIZEEEZAHALET . PWM O/ L—RIZTIS—F7UTOH AE
SESUTRELRLI-HAZE NNV IT7—RFSATREIKIZEY . EXTB HFEYRAMYFUIDTa—F(BELTHALET, COBESE
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(1) Efficiency vs. Output current
XC9252x08A(V, =12V, Vo ;1=3.3V, foso=280kHz) XC9252x08A(V, =12V, Vour=3.3V, fsc=460kHz)
L=22 yt H(CLF12555-220M), C;\=10 1 F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), C;x=10 £ F(GRM32ER71H106KA12L),
Rosc=300kQ, C,=22 ¢t F x 2 (GRM32ER71E226KE15L), Rosc=160kQ, C,=22 4 F(GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:25J668, SBD:CMS15 100 Rsense=27mQ PchMOSFET:25J668, SBD:CMS15
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(2) Output Voltage vs. Output Current

XC9252x08A(V,=12V, Vu1=3.3V, foso=280kHz)
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Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15
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(3) Ripple Voltage vs. Output Current
XC9252x08A(V, =12V, Vyr=5V, fosc=280kHz) XC9252x08A(V,=12V, V=5V, fos=460kHz)
L=22 y H(CLF12555-220M), C\y=10 1 F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), Cj\=10 £ F(GRM32ER71H106KA12L),
Rosc=300kQ, C =22t F x 2 (GRM32ER71E226KE15L), Rosc=160kQ, C =22 11 F(GRM32ER71E226KE15L),
50 Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15 Rsense=27mQ PchMOSFET:2SJ668, SBD:CMS15
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3 when the MODE/SYNC pin is “L”, ripple voltage will increase while the PWM and PFM controls switch depending on the conditions of input and output voltage, peripheral
components. The ripple voltage can be minimized by operating PWM control state, which the MODE/SYNC pin is “H” or the external clock is synchronized.
(4) FB Voltage vs. Ambient Temperature (5) UVLO Voltage vs. Ambient Temperature
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(6) Oscillation Frequency vs. Ambient Temperature
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(7) Quiescent Current vs. Ambient Temperature
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(8) Stand-by Current vs. Ambient Temperature
XC9252x08A

V=30V

Stand-by Current :Igrg[ 1 Al
N w » (3] o ~ © ©

-50 -25 0 25 50 75 100 125
Ambient Temperature :Ta[°C]

(10) SS Pin Current vs. Ambient Temperature

XC9252x08A

200 V=12V, Rosc=270kO(fosc=300kHz)

190

180

170

SS Pin Current :Igs[ ¢ Al

140 . . .
-50 -25 0 25 50 75 100 125
Ambient Temperature :Ta[°C]

(12) External Soft-Start Time vs. Ambient Temperature

XC9252x08A

V=12V, Rosc=160kQ(fosc=300kHz), Css=4700pF

ExternalSoft-StartTime:tgs,[ms]
o
I/

3 1 1 1 1
-50 -25 0 25 50 75 100 125

Ambient Temperature :Ta[°C]

(14) Current Limit Voltage vs. Ambient Temperature

XC9252x08A

V=12V, Rosc=270kQ(fosc=300kHz)

200

180

160

120 +

CurrentLimitVoltage1:V y;[mV]

CurrentLimitVoltage2:V y,[mV]

100 ‘ ‘ ‘ ‘ ‘
-50 -25 0 25 50 75 100 125
Ambient Temperature :Ta[°C]

(9) Ext SW ON Resistance vs. Ambient Temperature

XC9252x08A
V=5V
50

—
(e
& a5 | L
5 —
o 40} L~
g //
S 35 —— -
E / - -
h 30 [ -
— "
(7] -
£ 25 L e
z 4+ -
S 20—= p—a S
= -
» 15 = = =ExTL |
X [ [ ]
w10

50 25 0 25 50 75 100 125

Ambient Temperature :Ta[°C]

(11) Internal Soft-Start Time vs. Ambient Temperature
XC9252x08A

120 V=12V, Rose=160kQ(fosc=460kHz)

110

090 |~
\
0.80

0.70

0.60

InternalSoft-StartTime:tgg;[ms]

0.40 L
-50 -25 0 25 50 75 100 125
Ambient Temperature :Ta[°C]

(13) External Soft-Start Time vs. CSS

XC9252x08A
Vin=12V, Rogc=160kQ(fosc=460kHz)
_. 60 ‘ ‘
g Ta=-40°C
S50 Ta=25°C
N e Ta=105°C
[
£ 40
=
€ L.
S 3 -
o .
5 e
© -
£ 10t 7
() >
3
i /
0 .
0 10 20 30 40 50
Capasitor :Cgg[nF]
XC9252x08A
V=12V, Rosc=160kQ(fosc=460kHz)
140
130
120
110

T ——
100

90

80

70

60 1 1 1
-50 -25 0 25 50 75 100 125

Ambient Temperature :Ta[°C]
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(15) Current Limit Voltage vs. Rosc (16) Short Protection Threshold Voltage vs. Temperature
XC9252x08A XC9252x08A
Vin=12v V=12V
200 050
T 180 EF 048 |
'_'g 160 - § 0.46
5 5
> 140 = = ?0_ 044 +
& 120 | -t & 0.42
] .- =
S 100 f .- S o4
= .- § L
= 80 - 3 038
£ w0 L Ta=40°C H N
2 40— Ta=25C H g o34
g Py A E— I Ta=105C | | S 0.32
a3 0 ‘ ‘ ‘ \ \ ? o
100 125 150 175 200 225 250 275 300 50 <250 25 50 7% 100 125
Rosclk @1 Ambient Temperature :Ta[°C]
(17) Latch Time vs. Ambient Temperature
XC9252C08A XC9252C08A
V=12V, Rosc=270kQ(fosc=300kHz) 15 Vin=12V, Rose=160kQ(fosc=460kHz)
22 .
o 21 "o
E ._E. 14
£ 20 g
& & 13
o~
"y 1.9 3}
£ E |
[ = ’
= 18 <
[} [3]
- ® 1L
4 17 -
16 . . . 1.0 ' ' ' '
50 25 0 % 50 75 100 125 50 25 0 25 50 75 100 125
Ambient Temperature :Ta[°C] Ambient Temperature :Ta[°C]
(18) PG Detect Voltage vs. Ambient Temperature (19) PG Output Current vs. Ambient Temperature
XC9252x08A XC9252x08A
Vin=12V, Rp:200kQ pullup to VL V=12V
0.75 50
< <
=i 074 S
g < 40
> S
g 07 f 2 .
3 =
072
= S 20
o Y
S o é
® 5
© L
< 070 8 10
o a
069 . . . 00 . . .
-50 25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Ambient Temperature :Ta[°C] Ambient Temperature :Ta[°C]
(20) Local Regulator Output Voltage vs. Ambient Temperature  (21) Gate Clamp Voltage vs. Ambient Temperature
XC9252x08A XC9252x08A
>§ 55 V=12V 55 V=12V
5 54 | 2> 54 f
o0 o
S 53 253
E 52 B 52
e - >
3 5 g 51 f
5 50 | =S 50
s 49 > 49
T 48 § s
g a7 Q 471t
£ 46 ®
S - S 4.6
9 45 ' 45 . . . . . .
50 -25 0 25 50 75 100 125 -50  -25 0 25 50 75 100 125
Ambient Temperature :Ta[°C] Ambient Temperature :Ta[°C] TOIREX
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(22) MODE/SYNC Voltage vs. Ambient Temperature

XC9252x08A

0.8 —

06

0.5

MODE/SYNC Voltage :VyopelV]

04 : :
50 25 0 25 50 75 100 125

Ambient Temperature :Ta[°C]

(24) CE Rising Response

XC9252x08A. fosc=300kHz
V=12V, Vee=0—12V, Vour=3.3V, loyr=1A, Cs:OPEN
1=22 ¢t H(CLF12555-220M), C,y=10 1 F(GRM32ER71H106KA12L),
Rosc=270k®Q, C,=22 i F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PChMOSFET:2SJ668, SBD:CMS15

200us/div

CE=0V—12V
Vour & 2V/div

PG : 5V/div

XC9252x08A. fos=300kHz
V=12V, Vee=0—12V, Vour=3.3V, lour=1A, Css:4700pF
=22 yt H(CLF12555-220M), C,y=10 1t F(GRM32ER71H108KA12L),
Rosc=270kQ, C,=22 it F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:25J668, SBD:CMS15

2ms/div

CE=0V—12V
Vour : 2V/div

PG : 5V/div

(23) CE Voltage vs. Ambient Temperature

XC9252x08A

28

24

0.8

CE Voltage V¢e[V]
I
Ll
[ ]
[]
]
T

CE'H”

04 = = =CE"L"

00 [T ]

-50 -25 0 25 50 75 100
Ambient Temperature :Ta[°C]

XC9252x08A. fos=460kHz
Vin=12V, Vee=0—12V, Vour=3.3V, loyr=1A, Css:OPEN
L=10 4 H(CLF10040-100M), C,=10 « F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 ;1 F(GRM32ER71E226KE15L),
Rsense=27mQ PchMOSFET:28J668, SBD:CMS15

200us/div

CE=0V—12V
Vour : 2V/div

PG : 5V/div

XC9252x08A. fos=460kHz
V=12V, Veg=0—12V, Vour=3.3V, lour=1A, Css:4700pF
L=10 ¢ H(CLF10040-100M), C,y=10 1t F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 1 F(GRM32ER71E226KE15L),
Rsense=27mQ PchMOSFET:25J668, SBD:CMS15

2ms/div

CE=0V—12V
Vour : 2V/div

PG : 5V/div

125
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(25) Load Transient Response (MODE=L, PFM/PWM Control)
XC9252x08A, fo5c=300kHz XC9252x08A. fosc=300kHz
V=12V, Vour=3.3V, loyr=0.1mA—500mA Vin=12V, Vour=3.3V, loyr=500mA—0.1mA
L=22 i H(CLF12555-220M), C=10 1 F(GRM32ER71H106KA12L), L=22 y H(CLF12555-220M), Cy=10 1 F(GRM32ER71H106KA12L),
Rosc=270kQ, C=22 it F x 2 (GRM32ER71E226KE15L), Rosc=270kQ, C,=22 4t F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15 Rsense=50mQ, PchMOSFET:25J668, SBD:CMS15
50us/div 1ms/div
Vour: 500mV/div Vour: 500mV/div
loyr=0.1mA—500mA lour=500mA—0.1mA
XC9252x08A., fo5c=300kHz XC9252x08A, fo50=300kHz
V=12V, Vour=5.0V, loyr=0.1mA—500mA V=12V, Vour=5.0V, loyr=500mA—0.1mA
L=22 41 H(CLF12555-220M), C,y=10 1t F(GRM32ER71H106KA12L), =22 41 H(CLF12555-220M), C,y=10 ¢t F(GRM32ER71H106KA12L),
Rosc=270kQ, C,=22 u F x 2 (GRM32ER71E226KE15L), Rosc=270kQ, C =22 i F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:25J668, SBD:CMS15 Reense=50mQ, PchMOSFET:28J668, SBD:CMS15
50us/div 1ms/div
Vour: 500mV/div Vour: 500mV/div
lour=0.1TmA—500mA
- out — lour=500mA—0.1mA
XC9252x08A. fosc=460kHz XC9252x08A. fosc=460kHz
V=12V, Vour=3.3V, loyr=0.1mA—500mA Vik=12V, Vour=3.3V, loyr=500mA—0.1mA
L=10 & H(CLF10040-100M), C=10 1 F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), Cy=10 & F(GRM32ER71H106KA12L),
Rosc=160kQ, C =22 1 F(GRM32ER71E226KE15L), Rosc=160kQ, C =22 1 F(GRM32ER71E226KE15L),
Rsense=27m®Q PchMOSFET:2SJ668, SBD:CMS15 Rsense=27m®Q PchMOSFET 254668, SBD:CMS15
50us/div 1ms/div
Vour: 500mV/div Vour: 500mV/div
lour=0.1mA—500mA lour=500mA—0.1mA
XC9252x08A., fo5c=460kHz XC9252x08A, fo5c=460kHz
V=12V, Vour=5.0V, loyr=0.1mA—500mA V=12V, Vour=5.0V, loyr=500mA—0.1mA
L=10 ¢ H(CLF10040-100M), C\y=10 1 F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), C\y=10 ¢ F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 y F(GRM32ER71E226KE15L), Rosc=160kQ, C,=22 y F(GRM32ER71E226KE15L),
Rsense=27mQ PchMOSFET:2SJ668, SBD:CMS15 Rsense=27mMQ PchMOSFET:2SJ668, SBD:CMS15
50us/div 1ms/div
Vour: 500mV/div Vour:500mVidiv
lour=0.TMmA—500mA
S o] Wi LA Ik, WA lour=500MmA—0.1mA
TOIREX
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(26) Load Transient Response (MODE=H, PWM Control)

XC9252x08A. fosc=300kHz

V=12V, Vour=3.3V, loyr=0.1A—1A
L=22  H(CLF12555-220M), Cjy=10 ¢t F(GRM32ER71H106KA12L),
Rosc=270kQ, C,=22 4t F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15

50us/div

Vour: 500mV/div

lour=0.1A—1A

XC9252x08A. fosc=300kHz

V=12V, Vour=5.0V, loyr=0.1A—1A
L=22 t H(CLF12555-220M), Cjy=10 1t F(GRM32ER71H106KA12L),
Rosc=270kQ, C,=22 1t F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15

50us/div

lour=0.1A—1A

Vour: 500mV/div

XC9252x08A. fosc=300kHz

V=12V, Vour=3.3V, loyr=1A—0.1A
L=22 y H(CLF12555-220M), C,x=10 ¢t F(GRM32ER71H106KA12L),
Rosc=270kQ, C,=22 4t F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15

50us/div

Vour: 500mV/div

lour=1A—0.1A

XC9252x08A. fos=300kHz

V=12V, Vour=5.0V, loyr=1A—0.1A
L=22 u H(CLF12555-220M), C\\=10 1 F(GRM32ER71H106KA12L),
Rosc=270kQ, C =22 i F x 2 (GRM32ER71E226KE15L),
Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15

50us/div

Vour: 500mV/div

XC9252x08A, fosc=460kHz

V=12V, Vour=3.3V, loyr=0.1A—1A
L=10 ¢ H(CLF10040-100M), C,y=10 1t F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 it F(GRM32ER71E226KE15L),
Rsense=27m®Q PchMOSFET:28J668, SBD:CMS15

50us/div

lour=0.1A—1A

-~ Vour: 500mV/div

lour=1A—0.1A

XC9252x08A, foso=460kHz

V=12V, Vour=3.3V, loyr=1A—0.1A
L=10 ¢ H(CLF10040-100M), C,x=10 ¢t F(GRM32ER71H106KA12L),
Rosc=160k Q, C =22 it F(GRM32ER71E226KE15L),
Rsense=27mQ PchMOSFET:28J668, SBD:CMS15

50us/div

Vour: 500mV/div

XC9252x08A. fosc=460kHz
Vin=12V, Vour=5.0V, loyr=0.1A—1A
L=10 ¢ H(CLF10040-100M), C,y=10 1t F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 it F(GRM32ER71E226KE15L),
Reense=27mQ PchMOSFET:2SJ668, SBD:CMS15

50us/div

Vour: 500mV/div

lour=0.1A—1A

lour=1A—0.1A

XC9252x08A, fosc=460kHz
Vin=12V, Vour=5.0V, loyr=1A—0.1A
L=10 ¢ H(CLF10040-100M), C,x=10 ¢t F(GRM32ER71H106KA12L),
Rosc=160k Q, C =22 it F(GRM32ER71E226KE15L),
Reense=27mMQ PchMOSFET:2SJ668, SBD:CMS15

50us/div

Vour: 500mV/div

Nour=1A—0.1A
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(27) Transient Response (MODE/SYNC=L < External Clock) (Continued)
XC9252x08A, fosc=460kHz XC9252x08A. fosc=460kHz
Vin=12V, Vour=3.3V, lour=1A, fosc=460kHz—345kHz ViN=12V, Vour=3.3V, lour=1A, fosc=345kHz—460kHz
L=10 ¢ H(CLF10040-100M), C,y=10 ¢ F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), Cy=10 ¢ F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 1t F(GRM32ER71E226KE15L), Rosc=160k Q, C,=22 1t F(GRM32ER71E226KE15L),
Rsense=27mMQ PchMOSFET:2SJ668, SBD:CMS15 Rsense=27mMQ PchMOSFET:2SJ668, SBD:CMS15
50us/div 50us/div
Vour: 100mV/div Vour: 100mV/div
SN 11111001 O 11
MODE/SYNC 0V—External Clock(345kHz) MODE/SYNC=External Clock(345kHz)—0V
XC9252x08A, fo5c=460kHz XC9252x08A. fosc=460kHz
Vin=12V, Vour=5.0V, loyr=1A, fosc=460kHz—345kHz Vin=12V, Vour=5.0V, loyr=1A, fosc=345kHz—460kHz
L=10 g H(CLF10040-100M), Cy=10 ¢t F(GRM32ER71H106KA12L), L=10 g H(CLF10040-100M), Cy=10 ¢t F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 1t F(GRM32ER71E226KE15L), Rosc=160k Q, C,=22 1t F(GRM32ER71E226KE15L),
Rsense=27MQ PchMOSFET:2SJ668, SBD:CMS15 Rsense=27MQ PchMOSFET:28J668, SBD:CMS15
50us/div 50us/div
Vour: 100mV/div Vour: 100mV/div
|II| T
MODE/SYNC 0V—External Clock(345kHz) MODE/SYNC=External Clock(345kHz)—0V
XC9252x08A. fosc=460kHz XC9252x08A., fo5c=460kHz
Vin=12V, Vour=3.3V, loyr=1A, fosc=460kHz—575kHz Vin=12V, Vour=3.3V, loyr=1A, fosc=575kHz—460kHz
L=10 ¢ H(CLF10040-100M), Cjy=10 ¢t F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), C,x=10 ¢t F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 it F(GRM32ER71E226KE15L), Rosc=160k Q, C,=22 1t F(GRM32ER71E226KE15L),
Rsense=27mMQ PchMOSFET:25J668, SBD:CMS15 Reense=27mMQ PchMOSFET:25J668, SBD:CMS15
50us/div 50us/div
Vour: 100mV/div Vour: 100mV/div
= IR T L -,._..l.,..'..‘_-., i P S e o | Wi i A T g e S
MODE/SYNC=0V—External Clock(575kHz) MODE/SYNC=External Clock(575kHz)—0V
XC9252x08A, fosc=460kHz XC9252x08A. fosc=460kHz
Vin=12V, Vour=5.0V, loyr=1A, fosc=460kHz—575kHz ViN=12V, Vour=5.0V, lour=1A, fosc=575kHz—460kHz
L=10 g H(CLF10040-100M), Cy=10 ¢ F(GRM32ER71H106KA12L), L=10 ¢ H(CLF10040-100M), Cy=10 ¢ F(GRM32ER71H106KA12L),
Rosc=160kQ, C,=22 1t F(GRM32ER71E226KE15L), Rosc=160k Q, C,=22 yt F(GRM32ER71E226KE15L),
Rsense=27mMQ PchMOSFET:2SJ668, SBD:CMS15 Rsense=27mMQ PchMOSFET:2SJ668, SBD:CMS15
50us/div 50us/div
Vour: 100mV/div Vour: 100mV/div
MODE/SYNC=0V—External Clock(575kHz) MODE/SYNC=External Clock(575kHz)—0V
TOIREX
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TSSOP-16 JURIL mhf R EC 5l
1 XC9252******.G
161514131211 10 9
=9
BATHRT
% "B4T & R 25
A Standard type XC9252A*****.G
B Without chip enable, power-good XC9252B*****-G
C Standard type with latch protection XC9252C*****-G
7—59Q
FEEERY, RIRERBERT .
T O 1| 10 UL BE(V) FEAR BB EE L
21 ® o |0 A 0.8 Adjustable XC9252*08A**-G
7 ieie:lg
o Q.
) - T—@OWENINERT,
- -16 01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ ##&YR Y,
(BL.G I,J,0,Q, W IFR<, REEXFIFEALLLY, )
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