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XC9307/XC9308 sy—x -~

BEFEHH DC/DC av/N\—4

JTR34002-002a

Y Green Operation %fi&

=

XC9307/XC9308 ) —X(&. 1.8 x 2.0 x 0.4mm D/NE | EE Ry r—CE#FERALAERXEH 71 DC/DC OV /N\—4TY, FH
REKR#HZE 2.5MHz LS RIELE-E TN OERABEGAIEEEHY . KigARETESIRICEIRERET,
Fr—UHROTARELBLTRAYFUOTARDIO. ANEEHEHLTHENERE—FICHEOEAWE. KEFRE HHTHE
T9,

B/AXEERTHAERTIEPWMHIEIDOXCIZ07U)—X% BARCTAME. EARTR/AXZ2EHTH5HETIEPWMPFME
BN Z FIE DXC9308 ) — X & H#IRABETY .

XC9307/XC930811)—X T, PWMHIEIEPWM/PFMB Bt 2 HllHZE ER TE B/ A X O EREERTIARICIRETT
HABEEIFSMTTHERIZEY-3.2V ~ -3.6V ICEREAEETT

mEE BiEE
® LI+ REEEE ANEEEEH . 2.7V~55V
HABERTE © -3.2V~-3.6V
® LCD AYAFRERMER FB &E 0.5V + 10mV
® CCD AYAFTAERREE Veer BE 1.6V + 40mV
0 ZRIEAETAFRAEERK BRRKHNER : 300mA @Vour=-3.3V, Vin=3.3V
HEBEER : 250upA
il A =X : PWM (XC9307)
. PWM/PFM (XC9308)
FIRE KR - 2.5MHz
fREEMEE . ERHIR (1.1ATYP)
HRE D YIRRE—EERE SN ERER R
UvLO
EhEiR :  -40~105°C
Nlr—o : USP-6EL (1.8 x 2.0 x 0.4mm)
BiEADRE :  EUROHS {EH*IG. $a71)—

B RFER S W RS EG

XC9307/9308 (V= 3.7V, Vour =-3.3V)

=2 2uH(DFE2016CKA-2R2M), C,,=10pF(GRM188D71A106KAT3)
C=10pF(GRM188D71A106KAT ), Cyme==1pF(GRM155CT1A105KE)
SD:PMEG2010BELD, Reg=150k(), Res=43k0

80
. Vin ebﬁe = N\
Re: s | I/ 77 - Cin i
21 FB GND 5t L 60 v
RFBZ ........ IjL!
G celi< 5
Cvﬂl 5 0
T i
e 20
—XC9307
——— XC9308
0 L T T B B i I BN B B i R S B B
1 10 100 1000

Output Current : Igyr (MA)
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XC9307/XC9308 1) —X[&

XC9307/XC9308 ¥1)—X

O =73
EERIERTY,
NS ‘\ O
mJoy
AVpp
% Phase Current Sense PVpp

FB ]}ﬂ Compensation Current Limiter

AVpp

Error Amp PWM
Comparator
Vrer
PWM/PFM Buffer
Vrer Vin start up Controller Logic Driver
Controller
Each —<] Ly
. Circuit
CE CE Controller Logic RAMP Wave Oscillator
Generatar

PVpbp

AVpp
Vin UVLO F{}ﬁ GND

* LEROST /A —RIHERERT. FEF (4 —FIZRYFET,

11 O /\‘:
BEGL7E
@ &% )L—)L (Ordering information)

XC9307MRBDEOE®-D PWMH{
XC9308DRBDBE-D PEM/PW M

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Product Type A Refer to Selection Guide
@d Feedback Voltage 05 Feedback Voltage is fixed at 0.5V
@ Oscillation Frequency 2 2.5MHz
®®-@ Packages (Order Unit) 4R-G USP-6EL (3,000pcs/Reel)
D “G"(E, NAT Y &TUFELT)—HMD EU RoHS RIS R TY
@=L U3 i1k (Selection Guide)
OUTPUT CHIP CURRENT SOFT
TYPE VOLTAGE ENABLE UVLO LIMIT START
A External set Yes Yes Yes Yes
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XC9307/XC9308 ) —XIF&EEHIE R/ TT,

XC9307/XC9308

Sy—%

W i FEC 5

Vin
GND

CE

[=]

[on]

[~ ]

1] Ly
ol FB
i VRrer

(BOTTOM VIEW)

* AR EERERIEBLUBBD A, SENI—VLATINBEAIIIRITDIRIAEEELFHELTVETS,
BEBREIRD /32— [FGNDIHF (GFE i F) N EHRL TT S,

Wi 50
PIN NOMBER PIN NAME FUNCTIONS
USP-6EL
1 Lx Switching Output
2 FB Feedback Voltage
3 VREF Reference Voltage
4 CE Chip Enable
5 GND Ground
6 Vin Power Input
W HEEER
PIN NAME SIGNAL STATUS
H Operation
CE
L Stand-by
* CE W FEA—ToTHEALENTTSL,
W& i K EHE
PARAMETER SYMBOL RATINGS UNITS
VN Pin Voltage VIN -0.3~6.2 \%
Lx Pin Voltage Vix Vin-13.0 ~Vin+ 0.3 or 6.2 (D \Y,
FB Pin Voltage Vrs -0.3 ~Vin+ 0.3 0r 6.2 (D \Y
Vrer Pin Current IrRer -1.0~1.003 mA
Vrer Pin Voltage VREer -0.3~Vin+0.30r6.2 D \Y
CE Pin Voltage Vce -0.3~6.2 \%
POW(eTraE'ZSSSJg?t'O” Pd 750 (40mm x 40mm AEREAR) (2 mw
Operating Ambient Temperature Topr -40 ~ 105 ‘C
Storage Temperature Tstg -55 ~ 125 °C
* RBEEEKITLTGND 2E#ELT S,
(D JHAIEIL Vin+ 0.3V £ 6.2V ODLTHAMEWNAIZHRYET,
(2 EREEROHFBERRDEET —2LRVET  BEEH VT —D A0 T4 4A—2avE2TSRB TSN,
(3 SRS Vrer S FICEREENMIEITHENTTEL,
TOIREX
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XC9307/XC9308 L —RI%
XC9307/XC9308 ¥ 1)—X EERIERTY,

o= !
HEHEHYE
XC9307A0524R-G, XC9308A0524R-G Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS | CIRCUIT
Input Voltage VIN - 2.7 - 5.5 \ -
. Vin=Vce=3.7V, The voltage which Lx starts
FB Voltage Vrgg (2 | N VCEZS. 7V, The VOTiage Which Ex 049 | 050 | 051 | Vv ®
oscillation while Vs is increasing.
Vrer Voltage VREF ViN=Vce=3.7V 1.56 1.60 1.64 \Y, @
. ViN=Vce,Vre=Vepm)*1.025 (3),
UVLO Detection Voltage V . 1.85 2.10 - \%
I 9 vop Voltage which Lx pin holding “L” level (9 @
ViN=VcE, Vrmx1.025 (3,
UVLO Release Voltage Y, - 2.25 2.60 \%
g VVEOR Voltage which Lx pin holding “H” level () @
UVLO Hysteresis Width Vuvion | Vuvion=Vuvior - Vuviop 0.08 0.15 0.25 \ -
Supply Current Iop ViN=Vce=5.5V, Vre=Vrg1)x0.975 (3 215 250 310 pA @)
Stand-by Current Ists Vin=5.5V, Vce=0V - 0.0 0.1 pA @
PFM Switch Current When connected to external components,
. | - 300 - mA
(XC9308 Series) P ] lour=1mA ®
FB Voltage rise up time,
Soft Start Time tss Vre=0V—Vrmx0.95 (3, Vce=0V—V, 0.5 1.5 2.5 ms ®
lout=1mA, Cvrer=0.47uF
Oscillation Frequency fosc Vee=Vrpmx1.025 (3 2.1 25 2.9 MHz @
Maximum ON Time tonmax Ves=Vrgm*1.025 (3 300 350 385 ns @
Minimum ON Time tonmin Ves=Vrem*0.975 (3) - - 0 ns @
- When connected to external components,
Efficienc EFFI - 78 - %
Y Vour=-3.3V, lour =100mA 0 ®
Lx SW "H" ON _ _
Resistance (4 Ruw | Vin=5.0V, [ix=100mA - 0.50 | 0.65 Q @
Lx SWCquré-r?takage leake | Vin=5.5V, Vee=0V, Vix=0V - | 001 | 010 | pA ®
Maximum Current Limit LM When connected to external components - 1100 - mA @
Vrer Voltage Temperature | AVger / AN q ) ) 0
Characteristics (Veer - Atopr) | 40 C=Topr<105C +50 ppm/°C @
FB Voltage Temperature AVes | o o 0
Characteristics (Ves - Atopr) | “40C< Topr=105C . 50 ) ppm /°C @
ViN=5.5V, Vre=Vramx1.025 (3
CE "H" Voltage Vcen Applied voltage to Vce, voltage changes Lx to 1.2 - 5.5 \% @
"H" level ()
ViN=5.5V, Vre=Vramx1.025 (3,
CE "L" Voltage VceL Applied voltage to Vce, voltage changes Lxto | GND - 0.4 \% @
"L" level (D
CE "H" Current Icen VIN=Vce=5.5V -0.1 0.0 0.1 MA ®
CE "L" Current lcEL ViN=5.5V, Vce=0V -0.1 0.0 0.1 MA ®
FB "H" Current IFBH ViN=Vce=VFe=5.5V -0.1 0.0 0.1 MA ®
FB "L" Current IFBL Vin=VcEe =5.5V, Vrs=0V -0.1 0.0 0.1 MA ®

BIEEG  HICHEERESES, Vin=Vee=3.7V
(D "H" = Viy ~ Viy -1.2V, "L" = 0.1V ~ -0.1V
(D Vg : MDD FB EIEAE,
(3 Vg BRE FB BEE(0.5V)
) FUEB = (Vinin FRIEERE- Ly SHFBIEEE) / 100mA

4/22



XC9307/XC9308 ) —XIF&EEHIE R/ TT, XC9307/XC9308
Sy—%

W A 4E [B] BR 451
< Test Circuit No.(D > < Test Circuit No.@ >

. Wave FormMeasure Parnt

Lx

WW—0_0

CVre

£ ::%

< Test Circuit No.® > < Test Circuit No.@ >

®)

Wave Form Measure Pairt
Wave FormMeasure Paint

TOIREX
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XC9307/XC9308 +1)—X (%
XC9307/XC9308 +1y—xX HEDIERTY,

MR ZE ] IR/ B D& fnaEE 77

MS S S
----- CIN
2! FB GND | 5J
RFBZ -
(O I (N B P i’
- 3| Vrer CEi 4"%
CVREF L
[Typical example]
MANUFACTURE PRODUCT NUMBER VALUE Notes
L Murata DFE2016CKA-2R2M 2.2uH t=0.65mm max
GRM188D71A106KA73 10uF/10V Ta=<105°C
Cin Murata -
GRM155R60J106ME15 10uF/6.3V Ta=85°C
GRM188D71A106KA73 10uF/10V Ta=105°C
CL Murata ~
GRM155R60J106ME15 10uF/6.3V Ta=85°C
CvREF Murata GRM155C71A105KE11 1uF/10VvV Ta=105C
sb Nexperia PMEG2010BELD 1A/20V -
ON Semiconductor NSR1020MW2 1A/20V -

* FREE. EREBRBLUTEIIVIIAVTUH D DC NITF RS ELEELBSEFTEHELLET,
* HABE CLlE, 10uF ~ 44pF ZHEBFHLET,

BEENKEVVGEE HABEENTREICRSGEAHYET .

HARE CLIZAVAIL, BRIV TUOYEEFEALLBEVYTILEENARELGYET,
FEEBENTLREICHDIIGEEIHYET DT, EHICTHALTHEETIL,
BEREOKREVN IV —E (A —FEFERLIGE . HAEENTREICHDIIGENHYET .

*

*

<H HEE Vourser DERTE >
NERIZDENERETIT AL THAEREEFRERARETY  HABEDEREEIL-3.2V ~ -3.6V ITFRELTIZELY,
HAZEEIE. Rrei. Res2. Ve, VRer IZE D TUT DR TREYET .

Voutser= Vre- Rre1/ Rre2 X ( VRer- VFs)
{BL.100kQ = Rrei+ Rre2 = 500kQ DEEFET:ERL TZELY,

Vourser RrB1 Res2
-3.2V 91Q 27kQ
-3.3V 150kQ 43kQ
-3.6V 160kQ 43kQ
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XC9307/XC9308 ) —XIFEEH IR TY, XC9307/XC9308
I)—X
W ZZE[E IR/ BB SEE A E
<YITRRA—HER] tss DERTE >
Cvrer DB ={EICKY., VIR ERIZFRETEET,
TR S7%8%(Z Cvrer DB E(EZ 0.47uF ~ 10pF OFETEIRLTZE,
50 T T T 1
Vin= 3.7V, Vgur = -3.3V
lout = 1mA, éOOmA
40 Ta=25C
g
$ 30 —
b /
£ 7
=20
IS
n
=
3 10
0
0 1 2 3 4 5 6 7 8 9 10
Cyrer Capacitance (uF)
TOIREX
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XC9307/XC9308 L —RI%
XC9307/XC9308 1) —X EERIERTY,

W E){EEREA

KICFREREBERER, T5—7>7 . ST KEK., A L—42EEK. PWM a2 /L—4%, PWM/PFM OV kA—5—, Pch RS54 /3k5
VORE, Bt AR, UVLO B, Vrer RA2—h 7y T EBRETHERINTOET,
HEHAXILIE ESR DES3IvyarTFoywin. ERE—FHIEARXTT,

AVpp
Phase Current Sense PVoo
FB EQ Compensation Current Limiter
AVpp
Error Amp PWM
Comparator
Vrer
PWM/PFM Buffer
Veer Vin start up Controller Logic Driver
Controller
Each ] Lx
. Circuit
CE CE Controller Logic RAMP Wave .
Oscillator
Generatar
PVoo
AVpp

Vi UvLO

XC9307/XC9308 ¥)—X TAvYK
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XC9307/XC9308 ) —XIF&EEHIE R/ TT,

W E){EEHEA

<BEEE>

Veer EEEH AEETHESNT: FB I FEREFZIS—7 I THEL, T5—707 OB AIZGIHEHEZ N T PWM a2/ \L—4%(Z
ZEYEST, PWMaAVNL—AETREIS—T7UTOHRNESY T RELRTHIET, PWM FlEEOA U BRZRELET,

XC9307/XC9308
)—=

XC9307 —X(PWM #HlEN) &, BAERIZELT —EDRAYF I BIEH fosc TRAVFUITE#TVET,
BAWFILA VBRI ESEEGE—FTHEL. B AERDLKREGBIIONF UBERIA KR EGY EHFEE—FTEMEEITVET,
FEATNBOAUREEIE. ADBE. HABEE. HAERICKEURTFLTEY ., ZRA R tonvax DFIRICEKYEANEE. HH
BEDEHTRICEDTELIRRDENERMNRFESTEET,
BEHEODRREABRIZOWLWTIL., FHERZESEBELTIEEY,

fosc

Lx Lx

——————— F—— ov

[

Coil
Cail Current
Current lour
ICUT

—-———= omA — =

— — —  0mA

XC9307L)—X : BRERTEs . B XC9307L1)—X : EETGE. ENEH

XC9308 L')—X(PWM/PFM BEINIZHIENIL, 2/ ILEFRH PFM Bii(leem)TE T HET Pch RSANNSUPREEF VT EHIE
T.BARBEORMYF U ARBEETIEET, COBEICKVB AR TORXEZERLEBERMICEATECEMEEERTS
CENTHRETT .

HABERDNKREGD L HAERICHBILRMVF T AR BEEMSE . RAYFU T BIEED fosc ETEMT 5L PFM HliEM S
PWM HIHIZEIBY RV F T BIRBAEEICEYVET,

fosc
ton

I

Lx Lx

——————— - —— o

lpem

Coil
Current
Coil
Current lour
lour _—F—=+

— — — O0mA

XCO308L—X : BERE. W XCo3082Y—X : BRFH. BFH

F-AAARMERKTIE. IS—T7U7ORRBEFEORELE. Pch FSANNSUSREADEFRI1—F/\ v ES L UEHEIER
LET . cNIZ&Y., €539V TUoHHEDR ESR AV TUHEFRALTLHE AEEOREILEFERHRLTLET,

TOIREX
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XC9307/XC9308 L —RI%
XC9307/XC9308 ¥ 1)—X EERIERTY,

W E){EEHEA
< CE HHE

CE iFITH'BENVcen)EA AT HE, VIR A—MEBEICKYH ABEFEIL LIT-%. EFEFLHEVET,

CE IfiFIT"L"EBENVCe)ZANT HER AU NAREELLY  HEBRER IV /INLER Iste(TYP. OuA)IZHIZ . Pch FSA /RSP R
BEFILET,

<UVLO #4ge

Vin SRFEED UVLO BEEE(Vuvion) A FIZHES LN RO MERREICLDIR/VLAE ARBILEDT=86H ., UVLO #EEMENEL
Pch FSA /bSO REZEBFIIZATILET,

Vin il FEBEH UVLO fERREE(Vuvior) BAEIZ7 5 & UVLO #EENERSNE T, UVLO #EEN IR SN =& (. VIR RE— AR
IC&VEAEEMNIE LY, Z0O% BEFHELLYET ., BEMIC VNEFA UVLO REETUTIZE TLEEASE UVLO #EEIXE)
ELET,

Ffz UVLO #BEdR (X, RAVNAIRETIIHLKR MY F U EMEEEIEL TV AREL O T, REEBIEEELTLET,

<VIRRB—MERE>
IC B E ST UVLO AR R ICH ABEZHZEOMNCIL LT BABREMFELET,

CE IiFIT"H"EBE(Veen)E A NEE LU UVLO HEERFRRIR . VRer RA— 7Y TEIBA BIMELIAOET
Vrer RA—b7 Y7 AL Cvrer ICBREF¥—P L. Vrer BIEE FB EEZRBONLERSETVEFTT . ChickY . HABEF
Veer BIEEFBEEDOEMICLAILTHETLET . COBEIZKY. ANEBROEABLEENEEDESHIGETHAMEELBEYET,
HABEDIIE EYRFHE(Y IR F—MERE) & Vrer i FITHEH SN TS Cvrer DB EIEICK>TRFEYET,

RBUINAIRBES KT UVLO #EEEBIMERFIZIX Cyvrer ICFFE BT ETARAFY—UL Vrer BEF OV IZLET .

Soft Start Time : tss

(Depend on Cyrer) Normal operation Stand-by
—————————————————————————— -—— 7'7— ov
Vour
AVZSTER == N e S = T
Fall time depends on lout
Vger VOltage ¢+ A
Vege L6V (TYP)
Ves Voltage

Ves 0.5V (TYP)) i

Vee
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XC9307/XC9308 ) —XIF&EEHIE R/ TT, XC9307/XC9308
Sy—%

W BN Hﬂ
< EBiRHIBHEEE
%un.ﬁ%'mﬂ@ﬂﬁ[i Pch FSANRSU DR AEFTNDEREZERL. BERGIBEZITVET, ERHIBEEOEETROKLITHYE
-d-a

1) PchRSANRSUDRACTENDERMNEML . ERHIPRIE Iuv=1100mA(TYP.) IZZE T HLEFRFIBIKELLY . 34H A Pch
RSAINNSUORBEFTLET,

2) Pch FSA/N\RSUORA% 4us(TYP)DEIEIA L, AL EREREUETIEET,
COHBEFICERBBRECELLOMLERERTIEAET. ERFIBTOAANERPIVCHEHEREZRETIEET,

3) ZDBRAAVFUITEEETV HABEAREERICELGVEFEROSEFIMLERNLRELTOEEE ERHIRRE
RENEMELET,

4) BRWRKEOHFSP. 1) ~ )DBEEHERLETS,

5) TRHMBRBREFROAFIERKIY. AFEERNKIBICKREGLEERFIRRENFRSNEEDFICEBERLES .

Normal

Cument Limit State .
uperatlunh

| - r—k———
'.: \ _ _____ a8
gy gy gy g Am——— ov
il ) i
Wo §|I ; 3
il H :
: i\
4?..............................................i...........................'..' .................................................. +
N
R_' o E I E
—_——— = I— —_— e e = — — = = o —— N e e oQ
TOIREX
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XC9307/XC9308 L —RI%
XC9307/XC9308 ¥ 1)—X EERIERTY,

BEALDEE

1) —B# BEMNCEERTELIVEELEFORRISOVT MMRREREBA DGR, SILFRLIFHRT HARELELHY
i-d-o

2) DC/IDC AV NR—EDEISBARAAYF T LF 1L —BIERIRA /AR Py TIWEENELET , ChoFEDHRZECavhF—541
A=K, 3> TFo4 FBEBEROERL AT IR)ICE > TRECEEINE T, FESNIBRIT+ 2 ITERICTITHER TS,

3) DC/DC A /N\—2D4EHEFR IC DEFEDHESTIMTFERICKEURFELET DT, SBADOUEHERVIELRKRFHEZSED
L EBREEETOTTIVN HFICar T D4FHEICIFEREL B $EQIS B|H8)FE=(X X7TR X5R(EIA RE)DES3vyarToH
#FEALTTELY,

4) K IC DRRHEABRIL. ERFIRES IUVRRAVEBOFRICKYREEIN, AABESLIVHABEIC ﬁ%(ﬁ?ﬁbi?’ i
FADNEENMESHDIEERR. RAAVHERBMETLREREAERNET T AR EELHYET . RREAERE. HFHEHD “
KEAER vs HHERE" HHEESE IS,

5) XC9307 V) —XTl&. ANWEENELBEFTBEICRAVF I BIRBMECLE DA BEEABHYET

6) BEBRBEDREV IV —F(F—FEFALEBEPHARE CL 2RSS HABEATREICLRSAIRMEAHYE
_d-o

7) RIEGHNEREER, HNABEAKEUETIHET, Duty ARELGYERFIREAELEET DA REMELHYET
8) HABRAKREVWEKITTIC DEFZEITOLGEE . RABRAREGYERGIREEAS BT HAIRMENHYET .

9) EHREANEEZ UVLO REBELUTITIE TEEIBE. Crrer DERETARAFv— VT HENTELRWNGEENHYET,
CORETHEANBREZILLITAHE, BHFRFICY IR I—MRAECGRHIET, BRTHIRBENBET SAREASDHYES .

10) ERFPRKENSERFIBRLFBREINIISE . VIR E—MEREN B THABEAL LSO HABEDA —/N\—Pa—
ARETHAREMLHYFET .

11) AABEH 1V HEDEHETIE, UVLO #EEABIELIZ L ETEEEAHYET .

12) BHTHERZOBE. GHREORLICEHTEYET . LMLELAL AN—DEHITTI—ILE—J LGB E LV
IOV NBRE EEOVRTLETHA R EEEFTESEVLET,
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XC9307/XC9308 ) —XIF&EEHIE R/ TT, XC9307/XC9308

=X
BERALOIFE

13) EWRLAT7IOLEDEE

1L.VNEEDEEFTESLFINZASAIZVniiFE GND IFICRET/AM/IRaAVT oY (CNEEGHLTT S,
2. BEDERGRIEHESRY IC DIFALIZEELTTSY,
3. B RIEREDAE—F U RETIT5 A, REE<ERBLTTEL,

4. RAYFJHD GND EFftlZ&s GND EXENZEEIL IC DEMEEARREIZTIHEELHYET DT, GND EigE+ 058l T
T,

5. RERIIFFA/INHABDT= Lx I FMoDHAEFRE Pch RS/ RE0M ON IS kY RBAELET,

O EiRL AT
Layerl Layer2

TOIREX

XC9307/08 REV1.0

-

GND_IN @ D O

Layer3 Layer4
HHHHHHI"

TOIREX
13/22




XC9307/XC9308 ¥1)—X

L kSt

(1) Efficiency vs. Output Currrent

XC9307A052 Voyr=-3.3V

L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73)
C=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KEL1)
SD:PMEG2010BELD, Rep=150KQ, Reg=43KQ

80

Vin=5.0vV
70 e

o Ve
Ta = 25°C

V=37V /V

S 60 j
e V=27V /&/
r 50
b Y oA
5, 40
N
g 30 7
o 20

10

0

1 10 100

1000

Output Current : loyr (mMA)

(2) Output Voltage vs. Output Current

XC9307A052 Vour =-3.3V

1=2.2uH(DFE2016CKA-2R2M), Ciy=10uF(GRM188D71A106KA73)
C.=10yF(GRM188D71A106KA73), Chyrer=1yF(GRM155C71A105KEL1)
SD:PMEG2010BELD , Reg=150kQ, Reer=43kQ

-35
Vi = 2.7V, 37V, 5.0V
— Vin = Vee
> Ta=25C
= 34
3
>
@
g -33 -
©
>
2
5 -32
(@]
-31
1 10 100 1000

Output Current : lyyr (mA)

(3) Ripple Voltage vs. Output Current

XC9307A052 Voyr =-3.3V

L=2.2uH(DFE2016CKA-2R2M), Ci=100F(GRM188D71A106KA73)
C,=100F(GRM188D71A106KA73), Cyrer=14F(GRM155C71A105KEL 1)
SD:PMEG2010BELD, Rre=150kQ, Rrep=43kQ

200
Vin = 2.7V, 3.7V, 5.0V
; Vin = Vee
€ Ta=25C
~ 150
>
o
g
S 100
>
Q@
Q.
2
r 50
0

1 10

100

1000

Output Current : Iyt (MA)

Output Voltage : Vour (V)

Ripple Voltage : Vr (mV)

80
70
60
50
40
30

Efficiency : EFFI (%)

20
10

-35

-3.4

-33

-32

-31

200

150

100

50

XC9307/XC9308 1) —X[&

AEDIEATY,

XC9308A052 Voyr=-3.3V

L=2.2uH(DFE2016CKA-2R2M), Ciy=10uF(GRM188D71A106KA73)
C.=10yF(GRM188D71A106KA73), Chyrer=14F(GRM155C71A105KEL 1)
SD:PMEG2010BELD, Rprs=150k), Rre,=43kQ

L — N Vi =Vee |
/f/ /|\ Ta=25C
| Vi=5.0V
Vn=3.7V
V=27V
1 10 100 1000
Output Current : loyr (mMA)
XC9308A052 Voyr =-3.3V
L=2.2uH(DFE2016CKA-2R2M), Ciy=10yF(GRM188D71A106KA73)
C =10uF(GRM188D71A106KAT3), Cyrer=1uF(GRM155C71A105KEL 1)
SD:PMEG2010BELD, Rpey=150KQ, Rre:=43kQ
Vin =27V, 37V, 5.0V
Viv = Vee
Ta=25C
1 10 100 1000
Output Current : loyr (mMA)
XC9308A052 Voyr =-3.3V
L=2.20H(DFE2016CKA-2R2M), Ci=104F(GRM188D71A106KAT3)
C,=10pF(GRM188D71A106KA73), Curer=14F(GRM155C71A105KEL 1)
SD:PMEG2010BELD, Rpe1=150kQ, Res =43k
Vi =27V, 37V, 5.0V
Vin = Vee
Ta=25C
1 10 100 1000

Output Current : loyr (mMA)
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(4) Maximum Output Current vs. Output Voltage (5) Vrer Voltage vs. Ambient Temperature
XC930xA052
L=2.2uH(DFE2016CKA-2R2M), Cn=10pF(GRM188D71A106KA73) XC930xA052
— C=10uF(GRM188D71A106KA73), Cyrer=1UF(GRM155C71A105KEL1)
g SD:PMEG2010BELD Cn=10pF(GRM188D71A106KA73), Cyrer=1pF(GRM155C71A105KE11)
< 400 1.8 T
x | Vin = Vee Vn =37V
§| 350 |—Va=42V, 55V < Vi = Vee
3 300 v 17
o ’I‘ >
S 250 } =
— [=2]
= Vin=3.3V &
3 200 = 16 e —
5 - > B
g 150 V=37V i
3 Vn=2.7V 4
© 100 ! 15
£ 3 '
=2
£ 50
)
> O L PR L L PR L PR PR L PR L 1.4
-36 -35 -34 -33 -32 50 -5 0 25 50 75 100 125
Output Voltage : Vour (V) Ambient Temperature: Ta(°C)
(6) FB Voltage vs. Ambient Temperature (7) Supply Current vs. Ambient Temperature
XC930xA052 XC930xA052
Cn=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KELL) Cn=10uF(GRM188D71A106KA73), Cirer=1uF(GRM155C71A105KELL)
0.54 I 500 T T
Vin = Vee =37V Vin = Vce =55V
— Veg = Vegn*0.975
. 052 < 400 —
> 2
\I: Q
g =
> 0.50 e — 5 300
g g -
= £
£ 048 3 200
> >
e 5
0.46 @ 100
0.44 0
50 -5 0 25 50 75 100 125 50 -5 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
(8) Stand-by Current vs. Ambient Temperature (9) UVLO Voltage vs. Ambient Temperature
XC930xA052 XC930XA052
Cn=10pF(GRM188D71A106KA73), Cyrer=1pF(GRM155C71A105KE11) Co=10uF(GRM188D7IAL06KAT3), Cuner=1pF(GRM155CTIAI05KELL)
5.0 T 25
Vi =55V [ o= veemanv
< Vee= OV = Vowor
< 4.0 > 03
2 3 2.
L g _’/’——“\L\__
g 3.0 E Vuvion
o 0 21 — v
=] < I
o)
O 2.0 3
2
B 1.9
g 1.0
]
0.0 17
50 -5 0 25 50 75 100 125 50 -5 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
TOIREX
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(10) PFM Switch Current vs. Ambient Temperature (11) Maximum Current Limit vs. Ambient Temperature
XC9308A052 XC930xA052
L=2.2uH(DFE2016CKA-2R2M), C\=10uF(GRM188D71A106KA73) L=2.2uH(DFE2016CKA-2R2M), Ci=10uF(GRM188D71A106KA73)
C.=10uF(GRM188D71A106KA73), Cirer=1uF(GRM155C71A105KE11) C.=10uF(GRM188D71A106KA73), Cirer=1uF(GRM155C71A105KE11)
SD:PMEG2010BELD, Res:=150kQ, Res=43kQ SD:PMEG2010BELD, Rre:=150kQ, Rre2=43kQ
600 1800 T T
jg Vin = Ve Vour = -33V g | Vi = Vee, Vour = -3.3V
VE 500 Vamarv Va5V T E 1500 | vy=27v - V=37V
o = l
£ 400 V=2V £ 1200 Y
[ =
= — |
3 300 I E—— € 900
s I S B 7 B— 2 Va=5.0V
= 200 3 600
@ £
> >
£ 100 £ 300
=
=
0 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(12) Oscillation Frequency vs. Ambient Temperature (13) Maximum ON Time vs. Ambient Temperature
XC930xA052
L=2.2uH(DFE2016CKA-2R2M), C=10pF(GRM188D71A106KA73) XC930xA052
C,=10uF(GRM188D71A106KAT73), Cyrer=1uF(GRM155C71A105KEL 1)
SD:PMEG2010BELD, Reei=150kQ, Rrer=43k2 Cw=10yF(GRM188D71A106KA73), Cirer=14F(GRM155C71A105KELL)
2.9 T T 500 T T
’I'*T Vi = 27V,3.7V,50V = Vi = 27V.3TVS0V
= Vs = Vegnx1.025 £ 400 v:a; \</C;(T,x1.025 N
%07 Vour =-3.3V x
T Vi = Vee ;
= L
§ @ 300
g L
g2° =
[ Z 200
= (e}
g 23 g
5 £ 100
%]
8 g
2.1 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
(14) Minimum OFF Time vs. Ambient Temperature (15) Lx SW "H" ON Resistance vs. Ambient Temperature
XC930xA052 XC930xA052
Cw=10uF(GRM188D71A106KA73), Cyrer=1yF(GRM155C71A105KE11) Coi=104F(GRM188D7IAIOBKATS), Cimes=1uFGRM155C7IAIOSKELL)
100 T T ~ 1.0 T T
= Vi = 27V,37V.5.0V <) Va=50v Vi = Vee
< Vin = Vce T I.x = 100mA
\Z/ 80 Ves = Vegn*1.025 ﬂf‘x 08 V=37V
= ©
E g L
60 2 06 —
£ 2 o [
S — e |
w x 1
L 40 Z 04—
£ I
] s
E 20 =z 02
= %]
= x
-
0 0.0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
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(16) Lx SW "L" Leakage Current vs. Ambient Temperature

3.0

25

2.0

15

1.0

Lx Leak Current : lgax, (HA)

0.5

0.0

14

12

1.0

0.8

0.6

CE “L” Voltage: Vg, (V)

0.4

0.2

0.0

XC930xA052

Cn=10pF(GRM188D71A106KA73), Cyrer=11F(GRM155C71A105KELL)

Cn=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KELL)

(17) CE "H" Voltage vs. Ambient Temperature

XC930xA052

; 1.4
Vin = 5.0V |
Vee=Vi=ov | S 12 Ves2v | VaSSOV |

I

>“d 1.0

I — |

> 0.8 v

5

> 06

T

w 04

(&}
0.2
0.0

-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(18) CE "L" Voltage vs. Ambient Temperature
XC930xA052
Cn=10uF(GRM188D71A106KA73)), Cyrer=1uF(GRM155C71A105KE11)
T
Vi = 2.7V,5.0V
=
\\\\
-50 -25 0 25 50 75 100 125
Ambient Temperature: Ta (°C)
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(19) Rising Output Voltage
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XC9307A052

Vin = Vee = 0—=3.7V, loyr = 1ImA

Vin (5V/div) Ta = 25%C, Vour = -33V

—I

Vour (2V/div)

m o mmE

500us/div

1=2.20H(DFE2016CKA-2R2M), Ci=104F(GRM188D71A106KA73)
C,=10pF(GRM188D71A106KA73), Cyrer=1yF(GRM155C71A105KEL 1)
SD:PMEG2010BELD, Ree=150K), Rrp;=43kQ

XC9307A052

Vin = Vee=0-3.7V, lour = 300mA

Vin (5V/div) Ta = 25°C, Vour = -3.3V

|

e

Vour (2V/div)

500us/div

L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73)
C=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KEL1)
SD:PMEG2010BELD, Reg=150KQ, Rpg=43KQ

XC9307/XC9308 L) —X &
HEDPIERTY,

Vin (5V/div)

XC9308A052
Vi = Vee = 0-37V, lour = 1mA

Ta = 25°C, Vour = -3.3V

fed

Vour (2V/div)

500ps/div

L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73)
C.=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KEL1)

SD:PMEG2010BELD, Rep;=150KQ, Reg=43KQ

XC9308A052
Vi = Vee=0-3.7V, lour = 300mA -

. Ta = 25°C, Vour = -3.3V
Vin (5V/div) 2 our

|

oremmmey

Vour (2V/div)

500ps/div

L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73)

C.=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KEL1)

SD:PMEG2010BELD, Reg=150KQ, Rpg=43KQ
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(20) Load Transient Response
XC9307A052 XC9308A052
Vin = Vee= 3.7V, lour = 1I0MA—50mA (tr=tf=10ps) Vin = Vee = 3.7V, lour = 10mMA—50mA  (tr=tf=10ps)
Ta = 25°C, Vour = -3.3V Ta = 25°C, Vour = -33V
. Vour =
Vour (500mV/div) Vour (500mV/div)
A A A l‘
v v
Vix |
lout
| |
R lout (50mA/div) R T s lour (50mA/div) |
500ps/div | 500ps/div
L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73) L=2.2uH(DFE2016CKA-2R2M), Cw=10uF(GRM188D71A106KA73)
C,=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KEL1) C,=10pF(GRM188D71A106KA73), Cyrer=1uF(GRM155C71A105KEL1)
SD:PMEG2010BELD, Rrs:=150kQ, Rps=43KQ SD:PMEG2010BELD, Regi=150KQ, Reg=43kQ
XC9307A052 XC9308A052
Vin = Vee = 3.7V, lour = 10mA—100mA Vin = Vee = 3.7V, lour = 10mA—100mA
Ta =25°C, Vour=-3.3V Ta = 25°C, Vour = -3.3V
} Vour (500mV/div) 4 . Vour (500mV/div)
' . /\r‘ 4
[EE——— e ———
lout (L0OMA/div) lour (L0OMA/div)
500ps/div 500ps/div
L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73) L=2.2uH(DFE2016CKA-2R2M), Cn=10uF(GRM188D71A106KA73)
C_=10uF(GRM188D71A106KA73), Cyrer=1pF(GRM155C71A105KEL 1) C,=10pF(GRM188D71A106KA73), Cyrer=1pF(GRM155C71A105KEL 1)
SD:PMEG2010BELD, R =150k, Res=43KQ SD:PMEG2010BELD, Rre:=150K), Res=43kQ
XC9307A052 XC9308A052
Vin = Vee = 3.7V, lour = 100mA—300mA  (tr=tf=10s) Vin = Vee = 3.7V, loyr = 100mA—300mA  (tr=tf=10ps)
Ta = 25%C, Vour = -33V Ta = 25°C, Vour = -3.3V
} i Vour (500mV/div) 1 ! Vour (500mV/div)
=5
{ I
| :
lour (200mA/div) | | lour (200mA/div)
1 500ps/div 500us/div
L=2.2uH(DFE2016CKA-2R2M), Cp=10uF(GRM188D71A106KA73) L=2.2uH(DFE2016CKA-2R2M), Ci=10uF(GRM188D71A106KA73)
C_=10yF(GRM188D71A106KA73), Cyrer=1puF(GRM155C71A105KE11) C.=10uF(GRM188D71A106KA73), Cirer=1uF(GRM155C71A105KELL)
SD:PMEG2010BELD, Rrg;=150K2, Rpg=43KQ SD:PMEG2010BELD, Rrs=150k), Rrs=43KQ
TOIREX
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