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36V EE F 5 4 /N FET N 2A RHAZEREEE DC/DC O V/\—4

JTR05096-001

W=

XC9714 2\)— X%, Nch-Nch K54/ FET émﬁu—j FRRSYTARDOEIHARFEEE DC/DC OV /N —4TY,
ANEE 4.5V~36V. HABETERTE 2.5V~18.0V. EHEH 2.0A T. EMETCRELLEEFHIHAAEETT,

RAAF 5 B EE 800kHz T, MODE #fFIZKYEEE—KRZE PWM HlfEE PWM/PFM FlHIM &R TEE T, PWM FlEITIX
BHEICESTEREN—EITHD=D, /M XARNENEZ TS, PWM/PFM HIEHCIEE AN EAFNE CaNREERTEET,

SFFHERICKY, BN EEDREMEELEETES:-6. A—RBEERDERSAVICHEHATTEETT,

EN/SS i FICHMEBREFELH T A EILY ., AEYIFREA—FEYB RNV IR E— RIS /T RE T,
Fr RS YRR LY BAEEDREFERLTOVET . COVIRRI— IV AMEEL /RNT— R BEIC KV BR — U R
=B SITHERKAEETY,

REEMAELL T, BERFIR., HABBERE., —IUIvIbIUr Lx I FRBREZNBLTEY . RECERTHEMTRE
TY,

L Jatbe B

@ 12V N\yTF)—RTF L AREE : 4.5V ~36.0V (FE4& 40.0V)
@ EHALA—FA—13Y HAOERE . 25V ~18.0V
@ Eitmb — FEB BE . : 0.75V*=1.5%
® tEaUTFAURTL EEIII:EI?J‘EE;.;)IL . 2.0A
FIRE R :  800kHz
® FELW/EBIR = . PWM #If (MODE="H")
® =iit/E LDO ESH#A PWM/PFM #if (MODE="L")
® AAEIR/ALA POL REEMEE . BRHROOF)
HAOBETRE
bR g [ S N Ry M
Lx i Fiafg iR &
HERE VAL Ey RN Y- 12
YIRRA—k (ShERTE)
UVLO
HAaarvsFoy D ESIvrarTUYRE
EEEEIRE : -40 ~125°C / Tjmax=150°C
Nybr—o : DFN3030-12A (3.0 x 3.0 x 0.75mm)
HSOP-8N (6.2 x 5.2 x 1.7mm)
BEADEE EU RoHS {5¢xiis, $871)—

W RARLE RS lﬁﬁﬁﬁﬂ

V =5.0V
OUTSET -
L = 6.8H (LBXHFE060YELEREMMR)
CIN=4.7yF (GRM31CR71H475MA12)

Power Good CL=66pF (C2012X751A226M125AC * 3)
Signal 100%

Vin
4.5V ~ 36V

80% s B
Vour 80% LA -
5V/2.0A e e
70% s e
T E p;
Cn W gn b /1
47uF ‘: Res1 w ’/ ;
N T so% it
CL c ’ ’I
g 664 F 2w Ay PWM/PFM V=8V
= S T PWM/PEM V=12V
Res W o A —— PWM/PFM V=24V
S PWM V=8V
- .
v y hd 20% T T e - PWM V=12V

’ -
qoo (oot e L - PWM V=24V

0.001 0.01 0.1 1
Qutput Current: loyr [A]
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BmoOvyE

i LocalReg |— — Power supply

i to each circuit

EN/ss D

Lx Short Thermal
Pratection Shutdown

uw.o I

Boad
Strap

Current Feed Back
High Side Current Limit

¢ PFM Switch Current
PFM/PWM
Control |- Low Side Current Limit
Logic

|- ove
Voltage
7;—7' P otectio Reverse
+ Current
| moDE Ramp - Protection|
mopE [X] b | selecir |—|Osq|lat0r|—| hvadds
A < -
3 Power
7 Good
1t

* LROFAF R HEREROT (T —FEFET (A —RTT,
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DESIGNATOR ITEM SYMBOL DESCRIPTION
) Type A -
@3 FB Voltage 75 0.75V
@ Oscillation Frequency 8 800kHz
6R-G DFN3030-12A (3,000pcs/Reel
&®-@M Packages (Order Unit) ( P )
RR-G HSOP-8N (1,000pcs/Reel)
M Gl&, NAF QT UFELT)—MD EU RoHS HIGE R TT,
| Pl
Lx 1 8 EN/SS
PGND 12[] 1 x 1 LI @____1 L]
EN/SS 11 2BST '
/SS1H] - BST 2 1] | ! | [ 7 Vi
Vv 10[] 13 [13NC : 9 |
GND |
NC ol ] EP []avL vea | | | | [IT] 6 MODE
MODE 8[| [ |5 PG L J'
AGND 7] [ |6FB PG 4 [T T[] 5FB
DFN3030-12A (BOTTOM View) HSOP-8N (TOP View)
TOIREX
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W i F 55 B
PIN NUMBER
DFN3030-12A HSOP-8N FIN NAME FUNCTIONS
1 1 Lx Switching
2 2 BST Bootstrap
4 3 VL Local Regulator
5 4 PG Power Good Output
6 5 FB Output Voltage Sense
7 - AGND Analog Ground
8 6 MODE Operation Mode Select
10 7 ViN Power Input
11 8 EN/SS Enable / Soft-Start
12 - PGND Power Ground
- 9 GND Ground
3,9 - NC No Connection
13 i Ep Exposed thermal pad.
The Exposed pad must be connected to GND (Pin7,12)
WA
PIN NAME SIGNAL STATUS
H Active
EN/SS L Stand-by
OPEN Stand-by
H PWM
MODE L PWM/PFM Auto
OPEN PWM/PFM Auto
PIN NAME CONDITION SIGNAL
VFB > VPGDET H (High impedance)
Vre = VPGDET L (Low impedance)
EN/SS = H Over Voltage Protection H (High impedance)
PG Thermal Shutdown L (Low impedance)
(Vin liVI;/?VLOD) Undefined State
EN/SS =L Stand-by L (Low impedance)
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XC9714

=X
Wi R KT
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS

VN Pin Voltage VIN -0.3~40.0 \%
EN/SS Pin Voltage VENiss -0.3~40.0 V
FB Pin Voltage Vrs -0.3~6.5 \Y,
VL Pin Voltage VL -0.3~ViN+0.30r6.5 \Y,

VL Pin Current Ivi 10 mA
MODE Pin Voltage Vmobe -0.3~6.5 \%
PG Pin Voltage Vee -0.3~6.5 \Y,

PG Pin Current lrc 2 mA
BST Pin Voltage Vst -0.3~Vix+6.5 V
Lx Pin Voltage Vix -0.3~Vin+ 0.3 0r40.0 \Y

DFN3030-12A 2050 (JESD51-7 #i#R) (2
Power Dissipation Pd mwW
HSOP-8N 3125 (JESD51-7 Ei1R) (2
Junction Temperature Tj -40 ~ 150 c
Storage Temperature Tstg -55 ~ 150 ‘c
& EEEH(L GND(AGND,PGND)ZE#LT B,
() JZKIEIFE Vin+ 0.3V £40.0V DVTHMEVNEREITHYET,
() EREREFOHBBRENDSET —FELBVES . REFH RN\ T =D T4 A—2aV TSR TS,
TOIREX
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W HERBER M

PARAMETER SYMBOL MIN. TYP. MAX. UNITS
Output Voltage Setting Range Vourser 2.5 - 18.0 \Y,
Input Voltage Vin 4.5 - 36.0 \Y,
Output Current lout 0 - 2000 mA
EN/SS Voltage VENss 0.0 - 36.0 \Y,
VL Pin Current Ive Do not connect to external load. -
MODE Pin Voltage VmMobE 0.0 - 6.0 \Y,
PG Pull-up Voltage Vee 0.0 - 6.0 Y,
PG Pull-up Resistor Rrc 5 200 - kQ
Operating Ambient Temperature Topr -40 - 125 °C
Input Capacitor (Effective Value) Cin 1.2 - 1000 (2 uF
. 2.5V =VOUTSET=6.0V 21.0 - 1000 3
(O;f:czz:i\?ea{’/aai:t:)r 6.0V <VOUTSET=12.0V CL 13.0 - 1000 (9 uF
12.0V<VOUTSET=18.0V 9.0 - 1000 ¥
Local Regulator Capacitor (Effective Value) CwL 1.55 2.20 13 uF
Bootstrap Capacitor (Effective Value) Cast 0.075 0.100 0.125 uF

BEEEFSEMHE AGND,PGND(GND)ii FER#ELT D,

M 33720 TUHEEMENS DC NAFRABLVEAREBEEFICEY. RUNBFESATMELYKIBIZETIOHMAHYET
KICODALANREL, HERRERFULORMNBEMEICLSE S, DC N 7RAPHAFHEREE. AHABE)IZHL
FEYGES I v AT OB EFERALTESL,

2 BRIV TUOYOE ANV T O EDRBEAV T U EANRELLTHEAT S5E6TH, K ESR Ov33IvyarTo49%
WHIZBRBELTTEWL, €3IV TUoHEBRELLEWMES . BRBEOEXEEBNKEEY IC ABHET HAREELBHYET,

Q) HAREBICKBRENIAVTUYEHRALEBE. BHOREMENETLTIVTILEENSEMITZIEELHYET,
BRIV T YRRV ANIAT U EORBEAVT OV EHABTELLTHERAT HIHEETEH. B ESR OE33v/arTo9%H

FIEEL TS,
FRHREAEQHENTL, FATLIVTUOHDELE-ESR FICIH>THEHADREENMET T HEENH D=0, EHIZTH

SRREED L TERAL TS,
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B E S
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT CIRCUIT
Operating Input Voltage Range ViN 4.5 - 36.0 \% -
Setting Output Voltage Range | Vourser 25 - 18.0 \% -
Vre=0.768V—0.732V, Vmope=5V
FB Voltage Vrs . . 0.739 0.750 0.761 Y, @
Ves when Lx pin oscillates
Local Regulator Output Voltage Vi lv.=0.1mA, Vrs=0.785V 4.75 5.00 5.25 \% @
Vin=4.5V—3.3V, Venss=5V, Vrs=0.675V
UVLO Detect Voltage Vuviop . 3.515 3.700 - \Y @
V| voltage when Lx pin holds “L” level
Vin=3.3V—4.5V, Veniss=5V, Vrs=0.675V
UVLO Release Voltage Vuvior ) - 4.000 4.200 \% @
Vi voltage when Lx pin changes from "L" to "H" level
Quiescent Current PFM lq PFM Vre=0.785V, Vix=0V, Vmope =0V - 9 25 uA [©)
Quiescent Current PWM lg pwm | VFe=0.785V, Vix=0V, Vmope=5V - 360 500 MA @
Stand-by Current IstB Veniss=Vre=Vix=0V, Vmope=0V - 0.5 2.0 MA ©)
Oscillation Frequency fosc Vre=0.675V 720 800 880 kHz [©)
Maximum Duty Cycle Dwmax Vre=0.675V 85 90 - % @
Minimum Duty Cycle Dmin Vre=0.785V - - 0 % @
Lx "H” SW On Resistance Rixn ILx=150mA - 200 - mQ -
Lx "L” SW On Resistance Rixc ILx=150mA - 120 - mQ -
Connection to external components,
PFM Switch Current IPFM - 450 - mA (©)
loutT=1mA, Vin=12V
Low side Current Limit lume Vrs=0.75V 24000 | 3000¢" | 4000¢" mA -
Internal Soft-Start Time tss1 Vre=0.675V 1.0 2.5 55 ms [©)
External Soft-Start Time tss2 Venss=24V, Vrs=0.675V, Rss=390kQ, Css=0.47pF - 8.8 - ms @
FB Voltage AVes/
e BT | 40<Top=125%C ; £100 - pPM/C ©
Temperature Characteristics ~ [ATop VFB)
. Vre=0.75V—0.9V, Lx pin voltage holding “L”
Over Voltage Protection Vovp level 0.796 0.829 0.862 \% -
eve
Vre=0.75V—0.6V, Rec =200kQ pull-up to 5V
PG Detect Voltage Vecper | Ves when PG pin voltage changes from “H” 0.630 0.667 0.704 \% ®
level to “L” level.
PG Output Voltage Vpe Vrs=0.675V, lpg=1mA - 0.05 0.3 \ ®
Vre=0.675V, Venss which Lx | Ta=25°C 25 - 36.0
EN “H” Voltage VENH . ) \Y @
pin oscillates Ta=-40~125°C 2.5(2) - 36.0
Vre=0.675V, Venss which Lx | Ta=25°C GND - 0.4
EN “L” Voltage Vent ) , v @
pin voltage holding “L” level | Ta=-40~125°C GND - 0.4(2
EN “H” Current lEnH VIN=Venss=36V - - 1.1 pA @
EN “L” Current lenL Vin=36V, Venss=0V - 0.0 0.1 MA @
Thermal Shutdown Temperature Ttsp Junction Temperature - 160 - °c -
Hysteresis Width Thys Junction Temperature - 25 - °c -
Operation MODE Ta=25°C 1.2 - 6.0
MODE “H” Voltage Vimope v ®
“PWM/PFM Auto” to “PWM” | Ta=-40~125°C 1.5(2 - 6.0
Operation MODE Ta=25°C GND - 0.45
MODE “L” Voltage VMoDEL \ ®
“PWM” to “PWM/PFM Auto” |Ta=-40~125°C GND - 0.3(2
MODE “H” Current IMoDEH Vin=36V, Veniss=5V, Vmope=5V - 2.5 55 MA @
MODE “L” Current ImopeL | ViIN=36V, Veniss=0V, Vmope=0V - 0.0 0.1 MA @
FB “H” Current IFBH Vin=36V, Venss=5V, Ves=1V - 0.0 0.1 MA @
FB “L” Current IFBL Vin=36V, Veniss=0V, Ves=0V - 0.0 0.1 MA @
Lx "H" Leakage Current IxH ViN=36V, Vix=0V, Veniss=Vrs=0V - 0.0 0.1 MA
Lx "L" Leakage Current lxe Vin=36V, Vix=36V, Venss=Vre=0V - 0.0 0.1 MA
Test Condition: Unless otherwise stated, Vin=12V, Venss=12V
Connected to external components : L=6.8uH, Reg1=510kQ, Reg,=91kQ, Crs=10pF, C =66uF, Cin=4.7uF, Cy =2.2uF, Cgsr=0.1uF
*1: Current limit denotes the level of detection at bottom of coil current.
2: Design value TOIREX
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CIRCUIT®

CIRCUIT®

CIRCUIT®

CIRCUIT®
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fosc
________ Duax
| _Probe | Dy
Iq pem tss1
Iy P AA) Vin BST I,'
Ista / — Cesr
EN/SS Lx =
VL MODE
PG FB = 10kQ
—Cn —Cw l
_-|-_ Vin Ven/ss PGND AGND -|- Ves -|- Vmope
Vi o —
= Cast
EN/SS Lx
VL MODE
PG FB =10kQ
— 1Y v) i (M)W Z=Cu
—-I-—Vm -|- VEN/sgD @ PGND AGND -|- Vrs
| | Probe | 1 Current Probe | loey
___________ entrireee
Vi BST——F——
/' Casr L/
EN/SS Lx —£ 1
VL MODE L I
Resi = Crs
PG FB CL :: GD lOUT
——Cn ——Cw =
_T_VIN -|-VEN/ss PGND AGND| Vwooe -|- Reex =
| | _Probe ltss,
/
Vin BST —/—_L
Rss ,’I —— Cgsr
M\ EN/SS Lx L
VL MODE
PG FB =10kQ
—Cn ——Css —=Cv,
—.|.—Vm -|- Vensss PGND AGND -I- Ves




XC9714

)—X
N = W,
W H 5E [B] 1% X
CIRCUIT®
V[N BSTﬁ
— CBST
EN/SS Lx
VL MODE
R =
PG Y FB = 10kQ
1
—; —_—GC ]
=V T " Vews T =5V /| panD AGND Vee
T i J I I I
_ _ ,I _
Pt >
CIRCUIT®
Vin BST—————
— CBST
EN/SS Lx
VL MODE
oG - ‘AL =10kQ
—; —_—GC
- Vin " Ven/ss ' Q‘ Ieg Vea PGND AGND Vee
T I - I
CIRCUIT®
Vin BST 1 .
— VBST
EN/SS Lx
VL MODE
ImoberH<
PG FB 1 @ IvopeL 102
FBH
1 ——Cn —Cvw i IraL
-|- Vin PGND AGND Ves T Viooe
E— T |
CIRCUIT®
Vin BST
1 G
—— Cgst
EN/SS Lx
VL MODE
Iixn
PG FB CA Iixe
N 00w _| —Cw
-|- Vin -|- Ven/ss PGND AGND T Vig —_|_—va
TOIREX
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WAZZE[EERG] / &R

D\

AnIEE 77k

Power Good
Signal

Rrg1

CL
% Rrs2

Vout

CONDITIONS MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
Vovreer<6.0v TAIYO YUDEN | LBXHF6060YEL6R8MMR 6.8uH 6.0x6.0x4.5mm
L Coilcraft XGL4040-682MEC 6.8uH 4.0x4.0%4.1mm
6.0V <VOUTSET=12.0V TDK VLS6045EX-150M-H 15uH 6.0x6.3x4.5mm
12.0V<Vourser TDK SPM6545VT-220M-D 22uH 7.0%6.5%x4.5mm
CONDITIONS MANUFACTURER PRODUCT NUMBER VALUE SIZE(LXWxT)
CiN - Murata GRM31CR71H475MA12 4. 7uF/50V 3.2x1.6%1.8mm
VOUTSET 6.0V TDK C2012X7S1A226M125AC | 22uF/ 10V x3 | 2.0%1.25x1.45mm
CL 6.0V <VOUTSET=12.0V TDK C2012X7S1E106K125AC | 10pF/25V x 3 | 2.0x1.25x1.50mm
12.0V<Vourser TDK C3216X7R1H106K160AC | 10pF/50V x2 | 3.2x1.6x1.9mm
TDK C1005X7R1E104K050BB 0.1uF 1.0%0.5%0.55mm
Cost ) Murata GCM155R71H104KE02D 0.1uF 1.0%0.5x0.55mm
. _ TDK C1608X7S1E225K080AB 2.20F 1.6%0.8x1.0mm
Murata GRM188C71E225KE11D 2.20F 1.6%0.8x1.0mm

N E33v7a0TUoHEMMEhSd DC NATFABIUVEREBEEFICEY ., RNBTENAMBELYKIBITETISRHELHYFET,
KICOAHNBER HEMRERAFULORNBEEITLE S LS. DCNAA T RAVOEREH(ABEE. AHABE)CH LT
BUGES IV TUHEFERALTESL,

BRIV TOYOAVANAVTUOHEDRBREIVTUOVEANBTELLTERT 356 TEH.E ESR O3y a0 TUoH%H
WHIZERBLTT SV, £33V TUoHERELLEWMGS . BREBOEEZEHNKEEY IC ARIETIAREELHYET,
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W2 RG] /| EBRBE S E
<HHEBEEDHKRE>

IC S ERIZHDEHEIRE(T T AL THABENRETEET,

HAERE Vourset [&. Rra1 & Rrsz DIEICKY. UTORXTREVET,

Voutser = Vrs X (Rre1+RFB2) / Rrs2
{EL. Rre2=250kQ H2D Rre1+Rre2=2MQ

NR/AZXFIZKY ICHAEZBICHELEWNER . EROFHKEYE/IEN Rrer, Rree DA EHLEEERTHETH /1 X1E8E
EHERRETT,

<Crs DERE>
AE—F7vTaAvToY Crs OEIF. UTORICTTHREL TN KT ETRBELYET,
0 DRBEETHABEDBREREIZLISTEDYFEEA,

1
Con =
8721 X fum X Repy
fom = 30kHz

(G-t
HAEE 3.3V BREDHE . Rre1=510kQ, Rrs2=150kQ T Vourser=0.75Vx(510kQ+150kQ) / 150kQ = 3.3V EHYET,
fp=30kHz AL D18 L 58zt &Y Cra= 1/(2x 7t x30kHzx510kQ) =10.4pF &75Y . E24 RFITIE 10pF LARYES,

PWM/PFM #Ilf5I(MODE="L" or OPEN) : X%l
Voutser Res1 Rrs2 Crs fzio
2.5V 510kQ 220kQ 10pF 31.2kHz
3.3V 510kQ 150kQ 10pF 31.2kHz

5.0V 510kQ 91kQ 10pF 31.2kHz
6.0V 510kQ 75kQ 10pF 31.2kHz
12.0V 510kQ 33kQ 10pF 31.2kHz
15.0V 510kQ 27kQ 10pF 31.2kHz
18.0V 510kQ 22kQ 10pF 31.2kHz

PWM #l##I(MODE="H") : X4l

Voutser Res1 Rrs2 Crs fzib
2.5V 51kQ 22kQ 100pF | 31.2kHz
3.3V 51kQ 15kQ 100pF | 31.2kHz
5.0V 51kQ 9.1kQ 100pF | 31.2kHz
6.0V 51kQ 7.5kQ 100pF | 31.2kHz

12.0V 51kQ 3.3kQ 100pF 31.2kHz
15.0V 51kQ 2.7kQ 100pF 31.2kHz
18.0V 51kQ 2.2kQ 100pF 31.2kHz

TOIREX
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W E){EER BA

&K IC DFIEAXIFIE ESR DES3v/ar 7o 4xtis, ERE—FHEEAXTT,

i LocalReg |— — Power supply
i to each circuit
EN/SS [>
Lx Short Thermal uLo |
I Pratection Shutdown |
I Bod
| Stap
I Current Feed Back T
I High Side Current Limit High
I ¢ PFMSwich Current o
v Buffer
| r
[ D +PWM PFM/PWM Low Side C Lt |
FB x . | omparatoy Control W Side Current Limi

Logic
! Low
I J; Side
I > Buffer
I Reverse
I Current

Protection|

MODE I Ramp
MODE Selector |—|Osclllator|—| Wave

<WNEREE (Local Reg) >
KICIZIZNEEIFKICx L CEE AT 5-00HNBERELTLXAL—2FHNBELTLET,
L¥aL—420HAVLIEFICHAZIA, VLIFFEER VWTYP.5.0V) 2HEYET, EL VNnFFBEENA VW &Y HEL
HAHE, L¥aL—2EHEEFETLET,
Ff EN=U'CHRBLF 2 L—F2LEBELARERICEEZHHBLET,
LXaL—2IERSEEDIENMFFRHLLR A v FENLTBSTIHFICH LTEREEHBLTLET,

MELF2L—2ICF, HAERREREZERELTVES, LXaL—2BERICVLIEFAHNERT 50, VLIHEFHIH
NEBLIKETLF2AL—2ZEHLIEBE. LY L—2DOHNERERD L TRERSRNG VK S ICHEBILET, L
FalL—2BERICHIERIBREN-SEREIEBDERLET.

BE. VLIEFEEZRIC UNORRICES CERFELELTVET,

<7—F+R S w7 (Bootstrap) >

A IC (X High side K54 /X FET [Z Nch FET #RALTHEY. TS5 —FEREZERT 5D T—rRNSYTRIBENELTLE
TO

Low side K54/ FET DA EARIHR(Lx=0V)I2oMF1Ha> T o4 Cest ZREBERE TFv—LET, BST iHFEBEIL High side /N
YI7ERDERETELTHERASAET, sMTIFa> T4 CestlZkY. Low side F54/8 FET #7#ith+4 BST i FEE I
"Lx + Vi (TYP. 5.0V)" [2#R#F &, High side FS54/\ FET QEEBNHELRS —MEEEZMBTIIEMNTREEAYET,

Vst

LX :

A e, e e B/\V/L:aov (TYP)
Venwvss | oV
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W E{/EEREA
<BEENE>

HEETFE Vref #HEMNBILI-BEE FB HFEXEIS—7UIThEL, I5—7 7 OH AIZMBHEEENZ-FIEES%E.
PWM H|fHIBED XA vF 45 ON 24 LERET =01 PWM a2/ SL—RIZAALET,

PWM oL —4alk, EEFIEES LS TiRELB LB HEEE/\YI7RIERIZEY., ST 1a—T(MBEE LRIV FY
GIWARE L mFRYHEALET  ShoDHIEEERMICITSCETHNERERESETLET,

F . EREVRARRIZEY . RAVFUTBDRSA/3 FET OBERNE=FITENTEY., IS—FUTOHAESICEERER
BELTERENTTOEST (AL RTa—FN\YIERR), ChIZEY, £33V 730 ToHLREDE ESR AV TUoHEHEALTLREL
rREREHAFONET,

PWM #ilf#l (MODE="H")

MODE="H'®) & &, #&# PWM E— FTHELET,

HABRICHID ST —EDR KSR fosc (TYP. 800kHZ) TENMET B1=8b. RAVYFUIT/ARXDT IR DTUNBLERG E
BYUES,

Ff- FBIRFEEN Vs S YBWVREZEEHT D ERS v F U JEMEEZIE(High side/Lowside K54 /\%74 )L, FB i
FEEMNMETIDETRA Y FUTEEEEILLLET,

PWM/PEM EEITIE #l#H (MODE="L" or “OPEN")

MODE="L"#% 7= OPEN @ & . PWM/PFM BEIYIEE— KCEMEL £,

PWM/PFM B EIEIEFIEIL. a4LERA PFM EFR leem (TYP. 450mA)IZE T HET High side K54/ FET 429 42&ET.
BARNBORIVFUOIRBBERTIEET,

COEMEICKYBRAR TORXZERLBAERIN S EARNECENELERT LN AETT  BABERNKREGLE. BEAER
[CHBILRAYFUT BRBZEEMSE . RAYFU TR fosc £THEMT DL PFM FliEAS PWM HIEIZtIBYRMYFoY
BRBAEEICRYET,

PWM/PFM BE1ET &I : ERFTEFH PWM/PFM BESLIEHI : EARENVEH

TOIREX
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W £ {E55HAA
<EN #8E / EETE—F-VYIFR2—MERE>
EN/SS i FDEMEEIZELY. IC DIREZTYEZZZENTEET,

PIN NAME SIGNAL STATUS
H Active

EN/SS L Stand-by

OPEN Stand-by

EN/SS="L" or "OPEN" : XA/ \1{KEE
EN/SS ifFEEHL" or "OPEN" D EZF IC IR A INAKRELIEYFET , RAVNAIKRETILHBEERZ Iste(TYP. 0.5pA)THIZE T,
REUNARETIE L IHFITESAHE AT BABEIIIE ENVER A, BB REMEEILEEELLET,
ARBUINAIRETEHEREL XL —REEELTOET A, LX2L— 2O HAEFIFITITATREDEE VW(TYP. 5.0V)& Y H1E
WEEERYFET,

EN/SS="H": 79T41KEE

EN/SS S FEEAH DEE IC XTI T4TREELYET, IC BT ITATREIZHZEEFE—RICAY, BEHEEFERELHE
EFTLRIETNEET,

EHT—FTIL. BBFORAERENH T L6012, EHBEXFREONIILL LIFAYTMRI—MMERENBEINTLET,
EN/SS iiFIarToH EERENMTITT 5 ETY IR RI— MR DA RIEETT .

FEBE—Fhid, REEEABREMAIEMT LU0 E. EFEELRROBEEITVET,

(a) NERYT+RA—HEFE(SMF (T RC L)
EN/SS i FEEEZRIZICUSE EIF-HE . HABERFABTRESNTNSY ISR —MEM tsst (TYP. 2.5ms)TiLb LAY,
BEE—FIZBITLET,

EN/SS
Pin Voltage

’;—QX EN/SS - T - - --— -~ ov
Vensss
W-L Vour

(b) VIRRA—REFRESER (9MTIT RC FY)

EN/SS i FIZar T oY EBIEIMTIT T HIETY IR I— RO RAEAAEETT
HERERTE Y TR R A — MR (tss2)ld . EN/SS S FEE(Venss). Rss. Css DIEIZEKY, U TFTOXTRFEYET,

Venyss
Ven/ss — (125 x 0.9)
f= & Z1E. Css=0.47pF, Rss = 390kQ, Venss = 24V B DYV IR 2—EFRE 1,
tesy = 0.47 X 1076 x 390 x 103 x ln—24 — (1.2:5 X 09) = 8.8ms

EBYFET =1L, REBEREYV IR I— Il tss1 K WU R EBEITH L XTEEH A,

BE. SMTITHER Res ITIEBIRICKEVMERBEOFEAZET. LTOXZHE-T Rss ZERAL T LY,
VeEn/ss—2.5V

12pA

tssz = Cgs X Rgg X In

Rss <

: Vensss

EN/SS
Pin Voltage

Vensss
I Vo

* YT RRE—FEEDESR  Venss b ELIFNSHABENREHNDEED 90%ZEES HETORRH
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W ) {FE5EA
<EFHIR (Current Limit) >
K IC DEFRFIBREREIEL. Lx [THEHEINIZFS4/\ FET ISRNSEREHRE L. FMacaqiL %um%ﬁh*ﬁ.bflﬂi_é_ BERER
Hﬂﬂ_éb ERHIRHEAEAENELET , BIRFIBEHEAEIZIE High side B HIPR#EAES Low side BiFIRHEEENESENET,
BERRENERINDETERGIBE N REIN ., BERIKE Eh\ﬁt;l}?éhétﬂjﬁal_liﬁﬁﬁﬂﬂ?biﬁ'

ERHIRERECXER IA—ILEN\Y I (DDOF)EBEFRALTNET,
BRIA—IENYI(TOF)ERTIXEABEEIETL. FBEEIMET T ELERFIBREERKVET COBMEICKYHE AEEHIE
TEoHEHAERMNEONET,

High side E iR

High side B HIBBHEEEIL. 2L EF A High side R FIFR{E lumn (TYP. 3200mA)E X 1-Z &% # L T High side K54/
FET 24 I7LFT,. 345 aMLERODE—UD lumn EBRENKIITHIEHLET . - Z LAABEABVWEHTHERAT S &.
ANEEBOEIEEEICEY A/ ILERE—VEN lumn Z LR BEEN”HY F£T,

Low side TR HlIE
Low side B HIPR#AE(X. /L EFRHS Low side EFFIBRIE Ium (TYP. 3000mA)LA T IZ#5FE T Low side K54/ FET 7%
YLET . ThHOLE, AMILERDARRLL lume ZTFEIDESZHIEILET,

F-ERAIR#EEIIESTE—FRICEIELTOET,
EHE—FPRIENEENBREHENBEELYBDEN-HERFRESARKONTEY., FoTRAERBRENBRRYET, HEBREIYD
ENBEEORELHNBREZHEALLIGEICIE, ERGIBREENEELEACDREEILAY . BEIFRMAY IR 2— LYK
BIRGEDEEDNHYET,

1 Load Resistance

TOIREX
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W B){/EZREA

<HY—T )i ¥yrF o2 (Thermal Shutdown) >

EBIEND IC #RETBH-HOvY I AV BEEDEREITOTULET,

Sy aviBEN Treo (TYP. 160°C)ITET BEH—T LS vyb T U hMEIE . High side K543 FET & Lowside K5 /\FET
FAOREELET . BRMMRELEDOEIEIZEYD v I aV BENY —T I vy T DU BIREBE Trso-Thys (TYP. 135°C)ETT
Neé BHE—FICKYBAEEFIBLEITET,

=< vy U EBMERERAESL X L—REBELTEY., VL IHFIZIEHABE VW(TYP. 5.0V A EhF T,

<UVLO>
IC DRMEREZHRL, AHBERMEEERICHERTEICLD Lx i FDR/ LA ANEIES 5= DHEETT
VnIEFEEDETIZHN. IC ORBERDOEEFET I 5780, VninFEEIMET T H& UVLO HEENBIMELET .

VinSRFEEMD Vuvoo(TYP. 3.7V) LITFIZAHSE, UVLO #EEMNBIVEL. KSA /N FET 238507 FET,
VN FBEDY Vuvior(TYP. 4.0V) LI EIZAEE UVLO #EENBERRSN . BEITE—FICKVBNEENILLVFET,

UVLO BIMEFRLREIL FaL—2EEBELTHY. TOHNEEIF VN ImFEELIFIF—ELFET =L, LF¥aL—3F TR ETE
£ Vref BABIMETELRNDRE VN IHFEEMEVNSESIZELFaL—2HABEF VNnIGFEERBELGYET,

< HBEFHEE (Over Voltage Protection) >

EFETECRBEGEROHABEDA—/N—2a—taillfld 510, HHBBEREMEZNBELTOEY . FB MFEEHN
Vee x 1.105(TYP)LL EIZZ: 5 L. HABEEREMEENEIVEL T High side K4/ FET Zi&flMIICATEEET,

3 PWM E—F(MODE="H")Tl&. i 1B EEREMEEDEEERIC Low side FS5A4/XN FET A4 > L. ROBAEFETZDIKE
BELET,

PWM/PFM BBt & E—F(MODE="L"% =% OPEN)TIZ. i N BEEREMEEICKYFSA/\ FET B A TJREELGYFET HNE
RICK O THAHEENREBEETETTHL. RIVFUTBENBRALET .

<Lx iR FE#KE#E (Lx Short Protection) >

BEEMEDIC Lx 3iFH GND &ia—hg 3L, Lx i FEEREENBELET,

Lx S FRER R EMBE (XN SA /N FET 47952 L T BERICEKD IC BIBREHEET,

Lx iR R AR R LET—FICKYHE ABEEIL EIFETA. Lx #HF D GND D a—rAEL TSRS . 28
E—FHIZEE Lx i FRERERENEMET OB ABEIIELE EAYEE A,

Lx #iF A GND &23—hLI=REETIC ZEEEBIL-BED. Lx I FRBREENBELEABRERIL EAYEE A,
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W E){EER BA

<s8T—4yK (Power Good) >
HADKES LY IC DREZERT S-ODHEETT,

CONDITIONS SIGNAL
VB> VPGDET H (High impedance)
Vre =VPGDET L (Low impedance)

EN/SS=H

Over Voltage Protection

H (High impedance)

Thermal Shutdown

L (Low impedance)

UVLO (Vin<VuvLob)

Undefined State

EN/SS=L or OPEN

Stand-by

L (Low impedance)

PG iiiFI& Nch A—FURL Ao H D=8, PG i FICT L7y TIEH(200kQ FBE)FEHKLTITHEAT S,

IND—5F R EEZFERALLEVMES . PG ifFFI(X GND [CHEHEFE-IEA—T UL TITHEALESLY,

FB i FEEA Vreoer L F & T-BREI A S PG="L"E TIZIZ:ELEREME 600us(TYP.)ZER(ITTLVET , EERMBHSIC FB inFEEAA
Veeoer KYULBWNVEEIZRST-154E. PG [I'H'Z#ELET ., ChIZEYVBERZEBEOHE AT7UA—21—MZ&d PG="L"%[FILLE
T 55, REMEEDEE ORIV NMIREADBITIZES PG="LICIETERMNTEEIHYEE A,

<MODE 1Y & Z t#E

MODE #F D ENIMEEICLY . BEE—FE PWM #ifHiE PWM/PFM HIEIASREIRTEET
FEEBEDPIC, MODE i FEEZEE I AL THIBME—RZYIYEZXSZLLATRETT .

PIN NAME

SIGNAL STATUS
H PWM
MODE L PWM/PFM Auto
OPEN PWM/PFM Auto

TOIREX
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BERALOEE
1) —KH, BENGEERTESIVERELRFFORRICOVTHRARAEREZEZSHEICIE, BILFEIHIRT HAIEEMENHY
FY FERHEEERNORGTEALEBAIE. ICHERBEEZITHRNEE ., SILESISECTRAIRESELIHYET,

BRXRAVFICEDTF YR TONBNEDHF—CBRELEITEY . K IC [THPZRKEELZEBADEEANMENDHZEIF.
TVS #NRERFHIVRERICLDAEREITOTZEL,

BST

VOouT

PG

FB

PGND

TIT TIT TIT
ANBENENEELIVETLEEATIE. IC ABOFESAF—RITBERL RN, Lx IHFOENZRREREER DA RN

AHYET . Vn-GND FIEA Y E—F VA TANBIZERMSIEAENSHEE . Vour-Vin [ElIZ SBD ZEIMY 54 E DX EET
DTS,

Vi BST

VouT

MODE PG

VL FB

AGND PGND

TIT TIT TIT

2) DC/DC aAvN—HDEIBRAYFUTLFXaAL—RIERINAV/AZXPYTLVERENELET , CNSEETHREOIILDIY
BHAVRE, AT, BASGEOERL AT ML TRECEEEZZ(TET, RSN IFIEEBRHO LR UIZERE I
flxSED L.+ TS TITHERZELY,

3) DC/DC av/N—5DHHEIFAR IC DREFEDHZELTHMTITERMICKEUKRTFLET O T, HA RO MAHRERVIRERKAIES
ZEOL.BEEEETO>OTTSL,
NI—A B E—DREEITHT-->TIE. ERER - BNERSLVEREERME TR ITERBL TSN,
IOV ToHITOVNTE, RERAFHICTHERRLAZFELIVRFULOEDNBTELLSHES. DC N7 REFEORERFE
FITERELTEELTTFSL,
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W E A

EDEFE

4) REBEEHE
CERADOERTHRNLTEEBEHEMNICHEDLETHR L. SHEAEEL,

Vourtser-Vin B E B {E SR B

PWM E€—F(MODE="H")

20
18

—-
(== T S !

Cutput Voltage:Vourser[V]

[ T A R L T = =

PWM/
20
18
16

—
E=Y

R —
(==l S ]

Cutput Voltage:Vourser[V]

[ T S L2 = =]

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Input Voltage:V,[V]

=]

PFM B &8I &E—F(MODE="L")

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Input Voltage:V,[V]

(R EEMEEEEIN]
VoutseT-ViN REBIMESEEA N DY 5T A~C DI 7 THEASNBIFAX. LTORAICTEELLEESLY,

(A)
(B)

(©)

Duty 70% A L DfEETHERASIN LI L. BELEEIEL(EBILTIEENHYET,

COFEFETHEASNSE, aAMILERMNERTZAEEE(lout~100mA) TR EEMETLEABED 2% UTOUYTILE
ENRETIHELHYET .

COEHETHEASINSE, PWM BEICOIYEDYERDREUNETLHAEED 10%EBR52KELYVTILVEELNFEE
THEELIHYET,

(REENFEEFS)
VoutseT-Vin REBIMEE RSN TRASN D E, TROBENREL ICHAEREICBELBWVGEELNHYES .

(a)

EEABVEHSTE., ERRRKOBRERRARETHEENHYES,

%
(b) FEELEAMELEMHTIE, Maximum Duty CycleTEIMEL. HABENRELE HEELVIET T RIEELHYFET,

TOIREX
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BEALOIE
5 YIFRA—FETH. ANEE: VN EREFER(Local Reg)EE: VW (TYP. 5.0V) LUITOBEIZREEFL., 20#% ANEE

6)

Z 1Vims ULDESTLRESEDH L. VL HFEENRARRKEREBASEEETH—/N\—2a— L IC A REBET S
AIREEAHY FT

ERICERLETIERAEHETIE VL ImFEEDEEEMZ S0, Cu ELTHERRZOKDYICUTORREIVRFRRES
fERALEEL,

MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
CwL TDK C2012X7S1E106KT 10uF/25V 2.0x1.25%1.50mm

ICEERICEMESE A1, NANRIAVTUHITEDRRAVE—F LV RE+RITEBFSN TRELIZANEEZ VNG T IZH#E
LTTFEW ANBEDBEBHLEEBARES HIHEIE. ANBEZBE LI RELTHEREET>TTEL,

LxFEHE REM AR TR BRI ICRKEN CEMIBERASFENIG ST, AERRERENBELLVNIENHYFT.
LR RERBEABMEL AL A T, BRHIBREEE O —TIL v I UBEEAEET B EITKY, ICIHRESNFET,

LU TRIEGOBE. FHEEOMLICEHTEYET . LOLEAS, AR—DE=OHICTz—IILt—JELEERABLIUVI—DUT
MBLRE REOVATLETHARRERIAEHSEVOLET,

ERLATIEDTE
EWRLATIORTHRISEREINEHREBLL T, TREDAEYTY,
BIRGERLAT IMEIRR—CDEEL AT INESEICTLTTSEL,

(a) RERFM DEEHREREERLTTSLY,

CNICKYERBAVE—F U RENEKTHIENTE, /A X ERBSUVBBEORENRADFES
RERFAVDEBAVE—FVANKENGHIET, /A XRER® IC AERBICBELEVWRERERYET,

(b) RERARNDIETEIATHS, ANBECN HABRECL.AVF V8 LELVIC FR—ELICREZITOTFEL,

MEICERELSE . KERNAIVE—FVADE L Via RN df=, /A XARER ICHERBICHELAVWRRELGYET,

(c) BDER &L IC EEICRBLTTEL,

BICANBE CNIEIC BERICEEZTWL. BAHEAVE—F R TERETOTTIL,

ANBECNEIC DEEEAEVMES . /A XFEEVC ICHAERICEHELEVWRRELYET,

FEANBECNAIC hoBNTWSE HAREMDETONRETARETIHEENHYET . TOBEIERFEELT
ICEMEICANBE 0.1 4 F BEZEMLTIESLY,

(d) FB i FIc#E#an 2. FB SAUIFIERIZ/ARIZHE W =HB HEVERETERLTT S,

20/35

FBSAUMRWMER X RAVF LT /A XELUHNE/AXIZKY IC BNEEICEMELBVETREELAHYES
FFBIAVETOANIELLERRICIYFERENEMLET,

COFTEREDEMICKY, CFB LB MBHEDMRABFTY ., HANFREIZELSAMREENHYES,
NE/AXFIZEY IC AEREICEMELLEWNE ST, BIRLATIFDRELY FB IERIEZLZ T IF 25 B LT TS,
FBIEHIEZ T 5L PFM BB DMEINME T IS5 EMNHYET DT, REICTH5 THERIZSLY,




XC9714
Sy—Z

<EBEBENF—ULATI+>
DFN3030-12A

Layer 1

200000

HSOP-8N
Layer 1
EN/SS@

RSSE @
CSS o .

F-PWM

XC9711/XC9714
HSOP-8N Rev1.0

Layer 3

PWM/PFM

MODE

CFBmm
1 |
iy (8 0

CL2

GND_OUT vout

Layer 2

O

Layer 2

O

0

TOIREX
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(1-1)

Efficiency : EFFI [%]

Efficiency vs. Output Current
VOUTSEI'=3-3V

L = 6.8uH(LBXHF6060Y EL6R8MVR)
Cp = 4.7uF(GRM31CR71H475MA 12)
G, = 66uF(C2012X7S1A226M125AC x 3)

100

PWM/PFM V|\=8.0V
PWM/PFM Vin=12V
PWM/PFM Vin=24V

Efficiency : EFFI [%]
o
o

100

Vourser=5.0V

L = 6.8uH(LBXHF6060Y EL6RSMVR)
Ci =4.7uF(GRM31CR71H475MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3)

PWM/PFM V\=8.0V
s = PWM/PFM Vi\=12V
= PWM/PFM V\\=24V

PWM/PFM Vi\=36V A —— PWM/PFM V=36V
PWM Vin=8.0V 30 e PWM Vin=8.0V
s, — = PWM V=12V 4 = = PWM V=12V
20 R X = = PWM V=24V 20 A = = PWM Vi=24V
10 XA = = PWM Vin=36V 10 ST = = PWM Vin=36V
0_====:==’ 0 e=E===="
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current : loyr [MA] QOutput Current : loyr [MA]
(2-1) Output Voltage vs. Output Current
Vourser=3.3V Voutser=5.0V
L = 6.8uH(LBXHF6060Y EL6RSMMR) L = 6.8uH(LBXHF6060Y EL6R8MMR)
Ci = 4.7uF(GRM31CR71HA75MA12) Ci = 4.7uF(GRM31CR71HA75MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3) C_ = 66uF(C2012X7S1A226M125AC x 3)
3.40 5.10
338 PWMPEM Vin=8.0V s 5.08 PWM/PFM V\=8.0V PWM Viy=8.0V
_ — PWMPEM Vae12V  — — pwMvgay — 50 | PWMPEM V=12V — — PWMVi=12V
=336 — PWMPFM V24V~ = PWM V=24V 2 2707 PWMPEM V=24V = = PWM V=24V
5334 | T PWMPFMVi=38V = = PWM V=36V 5504 T PWMPFMVi=38V = = PWM V=36V
> 3.32 z. 5.02
Q
o) P500 =E==========ccTFT=vw
£ 328 L 498
3 3.26 3 4.96
= ]
3 3.24 3 494
3.22 4.92
3.20 4.90
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current : loyr [MA] Output Current : loyr [MA]
(3-1) Ripple Voltage vs. Output Current
Vourser=3.3V Voutser=5.0V
L = 6.8uH(LBXHF6060Y EL6R8MMR) L = 6.8uH(LBXHF6060Y ELERSMMR)
Ci = 4.7UF(GRM31CR71H475MA 12) Ci = 4.7uF(GRM31CR71HA75MA 12)
C_ = 66uF(C2012X7S1A226M125AC x 3) C_ = 66pF(C2012X7S1A226M125AC x 3)
100 100
90 PWM/PFM Viy=8.0V PWM Viy=8.0V 90 PWM/PFM Viy=8.0V PWM Viy=8.0V
= PWMPFM V=12V = = PWM Vjy=12V —— PWMPFM Vp=12V = = PWM Vj\=12V
< 80 | = PWMPFM V=24V = = PWM Vjy=24V < 80 = PWMPFM Vn=24V = = PWM V=24V
£ 70 | T PWMPFM Vi=36V = = PWM V=36V = 70 |~ PWMPFM Vin=36V - = PWM V=36V
~ 60 > 60
(0] [0]
& 50 8 50
S 40 S 40
2 30 2 30
o Qo
& 20 _______________% & 20
10 f=====5=====zx===c=F====3== 10
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
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(1-2) Efficiency vs. Output Current
Vourser=12V Vourser=18V
L = 15pH(VLS6045EX-150M-H) L = 22uH(SPM6545V T-220M-D)
Cin = 4.7uF(GRM31CR71H475MA 12) Ci = 4.7uF(GRM31CR71H475MA 12)
C, = 30pF(C2012X7S1E106K125AC x 3) C_ = 20uF(C3216X7R1H106K160AC x 2)
100 100
T e
o o
o [s]
g 40 s,/ = PWMPFM V=15V 5
(3] 30 /1, —— PWMPFM V=24V 5] 30
& ;7 —— PWMPFM V=36V & R = PWM/PFM V=24V
20 ) = = PWM V=15V 20 e —— PWM/PFM Vin=36V
AR = = PWM Vj\=24V L. = = PWM V=24V
10 ol = = PWM Vi\=36V 10 A = = PWM V=36V
0 e====E7 0 m===%0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current : loyr [MA] Output Current : loyr [MA]
(2-2) Output Voltage vs. Output Current
Vourtser=12V Voutser=18V
L = 15uH(VLS6045EX-150M-H) L = 22uH(SPM6545V T-220M-D)
Cin = 4.7uF(GRM31CR71H475MA 12) Cin = 4.7uF(GRMB31CR71H475MA 12)
C, = 30pF(C2012X7S1E106K125AC x 3) C. = 20pF(C3216X7R1H106K160AC x 2)
12.20 18.20
12.15 18.15
25 12.10 Zs 18.10
(o] O
> 12.05 > 18.05
(0] (0]
g 12.00 g 18.00
° o
> 11.95 > 17.95
3 3
5 11.90 5 17.90
e} — PWM/PFM V=15V~ — = PWM Vj=15V 3
11.85 | — PWMPFM V=24V = = PWM V=24V 17.85 «— PWMPFM V=24V — = PWM V=24V
’ = PWM/PFM V=36V = = PWM V=36V ’ e PWM/PFM V\=36V = == PWM V\=36V
11.80 17.80
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current : loyr [MA] Output Current : loyr [MA]
(3-2) Ripple Voltage vs. Output Current
Vourser=12V Vourser=18V
L = 15puH(VLS6045EX-150M-H) L = 22uH(SPM6545V T-220M-D)
Ci = 4.7uF(GRM31CR71H475MA 12) Ci = 4.7uF(GRM31CR71H475MA 12)
C, = 30pF(C2012X7S1E106K125AC x 3) C. =20uF(C3216X7R1H106K160AC x 2)
200 200
180 = PWM/PFM V=15V~ = PWM Viy=15V 180 = = PWM/PFM Vjy=24V = = PWM V=24V
—— PWM/PFM V=24V = = PWM Vjy=24V —— PWM/PFM Vi\=36V ~ — — PWM Vi\=36V
S 160 | —— PWMPFM V=36V = = PWM Viy=36V 5 160
£ 140 £ 140
=120 =120
(0] [0]
§ 100 & 100
2 80 L 80
2 60 2 60
o =
@ 40 € 40
20 20
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current : loyr [MA] Output Current : loyr [MA]
TOIREX
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(4) FB Voltage vs. Ambient Temperature

0.760
0.758
0.756
= 0.754
0.752
0.750 /—\
0.748
0.746
0.744
0.742

0.740
-850  -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

FB Voltage : Vg [V

(6) UVLO Voltage vs. Ambient Temperature

»
[N

N
a

>
o

N

w
©

UVLO Voltage [V]
w
[o¢]

w
3

w
o

== UVLO Release Voltage : Vuvior
== UJVLO Detect Voltage : Vuviop

b
3

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

(8) Quiescent Current PWMvs. Input Voltage

<

=

= 350

= #

o

_o 300

% 250

= 200

o

S 150

€ Ta=125°C
g 100 —_— Ta=25°C
8 Ta=-40°C
]

(¢}

0 5 10 15 20 25 30 35
Input Voltage : Vy[V]

(5) Local Regulator Output Voltage vs. Input Voltage

6.0
255

[0)
5’4.5

S 4.0
>
3.5

3

£30

]

O2s5

[e]

<= 2.0

=] Ta=125°C
%1'5 — Ta=25°C
x 1.0 Ta=-40°C
305

- 0.0

0 5 10 15 20 25 30 35

Input Voltage : V\y[V]

(7) Quiescent Current PFM vs. Input Voltage

w
o

Ta=125°C
= Ta=25°C
Ta=-40°C

N
a

N
o

-
[é)]

-
o

[¢)]

Quiescent Current PFM : |, pey [WA]

o

0 5 10 15 20 25 30 35
Input Voltage : V\y[V]

(9) Stand-by Current vs. Input Voltage

»
o

Ta=125°C
Ta=25°C

el
o

= Ta=-40°C

e
o »v o w o

Stand-by Current : lsyg [UA]

o
3

o
o

0 5 10 15 20 25 30 35
Input Voltage : V\y[V]
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(10) Oscillation Frequency vs. Ambient temperture

880
860
840
820

(11) Maximum Duty Cycle vs. Ambient temperture

100
99
98
97
96
95
94
93

800

780
760
740

Oscilation Frequency : fogc [kHz]

720
-25 0 25 50 75
Ambient Temperature : Ta[°C]

100

(12) Lx SW On Resistance vs. Ambient Temperature

XC9714A7586R-G (DFN3030-12A)

92

91
90
89
88
87
86
85

Maximum Duty Cycle : Dyax [% ]

125 -25 0 25 50 75

Ambient Temperature : Ta[’C]

100 125

(13) PFM Switch Current vs. Input Voltage

Voutser=5.0V, loyt=1.0mA

L = 6.8uH(LBXHF6060Y EL6RSMMR)
Cn = 4.7TuF(GRM31CR71HA75MA 12)
C, = 66UF(C2012X7S1A226M125AC x 3)

400 1000
350 % 900
% = 800
= 300 -
8 £ 700
E 250 £ 600
8 200 5 50 /
5 150 é 400
; // = 300
(2 100 ; 200 Ta=125°C
- = Lx"H" SW On Resistance: R Ta:25°::
50 Lx "L" SW On Resistance : RLL::l & 100 Ta=-40°C
0 0
50  -25 0 25 50 75 100 125 0 5 10 15 20 25 30 35

Ambient Temperature : Ta[°C]

(14) Low Side Current Limit vs. Ambient temperture

Input Voltage: Vy[V]

(15) Current Limit Operation
Vin=12V, Voyrser=3.3V

L = 6.8uH(LBXHF6060Y ELGR8MMR)
Cw = 4.7TpF(GRM31CR71H475MA 12)
C, = 6BUF(C2012X7S1A226M125AC x 3)

4000 35
€ 3500 30
- S
= [}
3000 - 25
£ 2500 >
£ 5 2.0
= 2000 g
g E 15
3 1500 Z .
(0]
S 1000 g Ta=125°C
O Ta=25°C
g 500 0.5 Ta=-40°C
-
0 0.0
5 25 0 25 50 75 100 125 0 400 800 1200 1600 2000 2400 2800

Ambient Temperature : Ta[°C]

Output Current : loyr [MA]
TOIREX
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(16) Internal Soft-Start Time vs. Ambient temperature (17) External Soft-Start Time vs. Ambient temperature
VENISS=1 2.0V VEN/SS=24-OV! Rss=390kn, Css=o47pF

»
=}
N
N

é_ 35 % 11
(2] 12
- &
3 3.0 o 10
g £
= T
& 25 g 9
? ?
3 2.0 3 8
s g
51.5 8 7
£ d
1.0 6
-850 -25 0 25 50 75 100 125 -5 -2 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
(18) Over Voltage Protection vs. Ambient Teperature (19) PG Detect Voltage vs. Ambient Teperature
0.860 0.700
S 0.855 _0.695
£ 0.850 2 0.690
> 0.845 é 0.685
c 0.840 < 0.680
S .
g 0.835 o 0.675
S 0.830 __// & 0.670
& 0.825 2 0.665
§0.820 5 0.660
20815 2 0.655
o 0.810 8 0.650
3 0.805 0.645
0.800 0.640
50 -2 0 25 50 75 100 125 50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
(20) PG Output Voltage vs. Ambient Teperature (21) EN Voltage vs. Ambient Temperature
0.30 14
1.3
5025 1.2
o 1.1 —
~0.20 1.0
[ 2.0.9
=) ) T
8 &os8 —_—
> s 0.
- > 0.6
%— 0.10 @ 0.5
O _’/ 04
& 0.05 82 —— EN "H" Voltage : Ve
0-1 — EN "L" Voltage : Ven_
0.00 00

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

-50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]
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(22) MODE Voltage vs. Ambient Temperature (23) MODE "H" Current vs. Ambient temperture
VMODE=5.0V

_\_‘
NN
>
=}

< 35

N
o

w

o

oo
© ©

N
3}

0.7

-
[&)]

MODE Voltage [V]
o o
(6, B e)]
MODE "H" Current : hyopen [MA
N
o

O O
w »
N
=}

o
N

= MODE "H" Voltage : VmooeH

o
3

0.1 == MODE "L" Voltage : VvopeL
0.0 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]
(24) Lx"H" Leakage Current vs. Ambient temperture (25) Lx"L" Leakage Current vs. Ambient temperture
V|N=36V, va=0V V|N=36V, V|_x=36v
2.0 2.0
3 1.8 g 1.8
% 1.6 S 1.6
~ 14 14
c c
2 1.2 012
3 1.0 3 1.0
S0 8 > 0.8
g~ g~
S 0.6 $ 06
- -
T 04 04
% 0.2 % 0.2
- -
0.0 —— 0.0
-50 -2 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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(26) Start-up Waveform (Viy Rising)

MODE="L" (PWM/PFM)
Vin=12V,V oyrser=5.0V, R 0ap=5kQ
L = 6.8puH(LBXHF6060Y ELER8SMMR)
C = 4.7uF(GRM31CR71H475MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3)

V=V enss=0V—12V (tr=400ys)
.If.

¥

MODE="H" (PWM)

Vin=12V,Voyrser=5.0V,R 0ap=5kQ

L = 6.8uH(LBXHF6060Y EL6R8SMMR)

Cn = 4.7uF(GRM31CR71H475MA 12)

C, = 66uF(C2012X7S1A226M125AC x 3)

V=V enss=0V—12V (tr=400ps)

.

:;” PG Pin Voltage : 5.0V/div

/ PG Pin Voltage : 5.0V/div
e

Vour: 2.0V/div

f

Inrush Current : 400mA/div Time : 1.0ms/div

(27) Start-up Waveform (EN/SS Rising)

MODE="L" (PWM/PFM)
Vin=12V,V oyrser=5.0V, R 04p=5kQ
L = 6.8uH(LBXHF6060Y EL6R8MMR)
Ci = 4.7uF(GRM31CR71H475MA 12)
C, = 66pF(C2012X7S1A226M125AC x 3)

Venss=0V—5.0V

PG Pin Voltage: 5.0V/div

- Vour: 2.0V/div

Inrush Current : 400mA/div Time : 1.0ms/div

MODE="H" (PWM)
Vin=12V,V oyrser=5.0V, R 0Ap=5KQ
L = 6.8uH(LBXHF6060Y ELBRSMMR)
Ciy = 4.7uF(GRM31CR71H475MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3)

Venss=0V—5.0V

PG Pin Voltage : 5.0V/div

SmrTmotre mmameT L mrer Vour: 2.0V/div

?

Inrush Current : 300mA/div Time : 1.0ms/div

(28) Shutdown Waveform (EN/SS Falling)

MODE="L" (PWM/PFM)

Vin=12V,Voyrser=5.0V,R 0ap=5kQ

L = 6.8uH(LBXHF6060Y EL6RSMVR)

Ci =4.7uF(GRM31CR71H475MA12)

C, = 66pF(C2012X7S1A226M125AC x 3)

Vengs=5.0V 0V

]

EnEEENEEN.

PG Pin Voltage : 5.0V/div

Vour: 2.0V/div

Time : 100ms/div

Vour: 2.0V/div

Inrush Current : 300mA/div Time : 1.0ms/div

MODE="H" (PWM)
Vin=12V,V oyrser=5.0V, R 0ap=5KQ
L = 6.8uH(LBXHF6060Y ELBRSMMR)
Ci = 4.7uF(GRM31CR71H475MA12)
C, = 66uF(C2012X7S1A226M125AC x 3)

Venss=5.0V—0V

+

PG Pin Voltage : 5.0V/div

Vour: 2.0V/div

Time : 100ms/div
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(29-1) Load Transient Response
MODE="L" (PWM/PFM) MODE="L" (PWM/PFM)
V=12V, Vourser=3.3V V=12V, Vourser=3.3V
L = 6.8uH(LBXHF6060Y EL6R8MMR) L = 6.8puH(LBXHF6060Y EL6RSMMR)
Cin = 4.7uF(GRM31CR71H475MA 12) Ci = 4.7uF(GRM31CR71H475MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3) C. = 66pF(C2012X7S1A226M125AC x 3)
Vour: 200mV/div I Vour: 200mV/div
= p mme——
loyr=1000mA—1.0mA (tf=1ps)
m errpre—
[ |
=== %
bur=1.0mA—1000mA (tr=1ps) Time : 100ps/div Time : 2.0ms/div
MODE="L" (PWM/PFM) MODE="L" (PWM/PFM)
Vn=24V,V oyrser=3.3V Vn=24V,V oyrser=3.3V
L = 6.8uH(LBXHF6060Y EL6RSMMR) L = 6.8uH(LBXHF6060Y EL6R8SMMR)
Cn =4.7uF(GRM31CR71H475MA12) C =4.7uF(GRM31CR71H475MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3) C, = 66pF(C2012X7S1A226M125AC x 3)
1 Vour: 200mV/div Vour: 200mV/div
T ]
¥
,7=1000mA—1.0mA (tf=1ps)
EET— ;
lour=1.0mA—1000mA (tr=1ps) _ _
Time : 100us/div Time : 2.0ms/div
MODE="L" (PWM/PFM) MODE="L" (PWM/PFM)
Vin=12V,Vourser=5.0V Vin=12V,V oyrser=5.0V
L = 6.8uH(LBXHF6060Y EL6R8MVR) L = 6.8uH(LBXHF6060Y ELERSMMR)
Cp = 4.7uF(GRV31CR71H475MA12) Cn = 4.7uF(GRM31CR71HA75MA12)
C, = 66uF(C2012X7S1A226M125AC x 3) C_ = 66pF(C2012X7S1A226M125AC x 3)
Vour: 200mV/div V oyt : 200mV/div
“l ————{
|
]
! lour=1000mA—1.0mA (tf=1ps)
———————————————————
|
| 1.0mA—1000mA (tr=1
=1. r=1us " .
ouT T (tr1ps) Time : 100ps/div Time : 2.0ms/div
TOIREX
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(29-2) Load Transient Response

MODE="L" (PWM/PFM)
Vin=24V,V oyrser=5.0V
L = 6.8uH(LBXHF6060Y EL6R8MMR)
Cin = 4.7uF(GRM31CR71H475MA 12)
C, = 66uF(C2012X7S1A226M125AC x 3)

Vour: 200mV/div

——

s

fe—— - ———————————|

lour=1.0mA—1000mA (tr=1ps) T : 100}/

MODE="L" (PWM/PFM)
Vin=24V V ourser=12V
L = 15uH(VLS6045EX-150M-H)
Ci = 4.7uF(GRM31CR71HA75MA 12)
C, = 30pF(C2012X7S1E106K125AC x 3)

Vour: 1.0V/div

—_— )
e

e
lour=1.0mA—1000mA (tr=1us) Time : 100us/div

MODE="L" (PWM/PFM)

V=24V Vouyrser=18V

L = 22uH(SPM6545V T-220M-D)

Ciy = 4.7uF(GRM31CR71H475MA 12)

C. = 20uF(C3216X7R1H106K160AC X 2)

Vour: 1.0V/div
I
1
|
|
e

lour=1.0mA—1000mA (tr=1us) Time : 100us/div

MODE="L" (PWM/PFM)
Vin=24V,V oyrser=5.0V
L = 6.8uH(LBXHF6060Y EL6R8MMR)
Cin = 4.7uF(GRM31CR71H475MA 12)
C_ = 66uF(C2012X7S1A226M125AC x 3)

Vouyr: 200mV/div

Eumasenemy
lour=1000mA—1.0mA (tf=1ps)

]
Time : 2.0ms/div

MODE="L" (PWM/PFM)

Vin=24V,Voyrser=12V

L = 15pH(VLS6045EX-150M-H)

Ci = 4.7uF(GRM31CR71H475MA 12)

C. = 30uF(C2012X7S1E106K125AC x 3)

Vour: 1.0V/div
P

lour=1000mA—1.0mA (tf=1us)
Pt ———

——— = e —————————— |
Time : 2.0ms/div

MODE="L" (PWM/PFM)
V=24V Vouyrser=18V
L = 22uH(SPM6545V T-220M-D)
Ciy = 4.7uF(GRM31CR71H475MA 12)
C. = 20uF(C3216X7R1H106K160AC X 2)

Vour: 1.0V/div

lour=1000mA—1.0mA (tf=1ps)
f——

Time : 2.0ms/div
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(29-3) Load Transient Response
MODE="H" (PWM) MODE="H" (PWM)
V=12V, Vourser=3.3V Vin=12V,Vouyrser=3.3V
L = 6.8puH(LBXHF6060Y EL6R8MMR) L = 6.8uH(LBXHF6060Y EL6R8MMR)
Ci =4.7uF(GRM31CR71H475MA 12) Ci = 4.7uF(GRM31CR71H475MA 12)
C. = 66uF(C2012X7S1A226M125AC X 3) C. = 66uF(C2012X7S1A226M125AC X 3)
f
Vour: 200mV/div | Vour: 200mV/div
]
|
lour=1000mA—1.0mA (tf=1ps)
|
=1.0mA—1000mA (tr=1ps .
lour T (tr=Tps) Time : 100ps/div Time : 100ps/div
MODE="H" (PWM) MODE="H" (PWM)
Vin=24V,V oyrser=3.3V Vin=24V,V oyrser=3.3V
L = 6.8uH(LBXHF6060Y EL6RSMMR) L = 6.8uH(LBXHF6060Y EL6RSMMR)
Ci = 4.7uF(GRM31CR71H475MA 12) Ci = 4.7uF(GRM31CR71H475MA 12)
C, = 66pF(C2012X7S1A226M125AC x 3) C_ =66pF(C2012X7S1A226M125AC x 3)
Vour: 200mV/div ] \ Vour: 200mV/div
‘ H
lour=1000MA—1.0mA (tf=1ps)
e ———— =
lour=1.0mA—1000mA (tr=1ps) Time  100ps/div Time : 100ps/div
MODE="H" (PWM) MODE="H" (PWM)
V=12V, V oyrser=5.0V V=12V, Vourser=5.0V
L = 6.8uH(LBXHF6060Y EL6R8MMR) L = 6.8uH(LBXHF6060Y EL6R8SMVMR)
Ci =4.7uF(GRM31CR71H475MA 12) Cin = 4.7uF(GRM31CR71H475MA 12)
C_ = 66pF(C2012X7S1A226M125AC x 3) C, = 66uF(C2012X7S1A226M125AC x 3)
f
!
1
!
Vour: 200mV/div | Vour: 200mV/div
E———
lou=1000mA—1.0mA (tf=1ps)
e
e —— g
lour=1.0mA—1000mA (tr=1ps) Time : 100ps/div Time : 100ps/div
TOIREX
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(29-4) Load Transient Response

MODE="H" (PWM)

Vin=24V,V oyrser=5.0V

L = 6.8uH(LBXHF6060Y EL6R8SMMR)

Cn = 4.7uF(GRM31CR71H475MA 12)

C, = 66uF(C2012X7S1A226M125AC x 3)

Vour: 200mV/div
=

R

L ]
lour=1.0mA—1000mA (tr=1ps)

J—

Time : 100us/div

MODE="H" (PWM)

Vin=24V,V oyrser=12V

L = 15uH(VLS6045EX-150M-H)

Cn = 4.7uF(GRM31CR71H475MA 12)

C,. = 30pF(C2012X7S1E106K125AC x 3)

Vour: 1.0V/div
E—— ﬁ

P ———————

loyr=1.0mA—1000mA (tr=1ps) Time - 100ps/div

MODE="H" (PWM)
Vin=24V,V oyrser=18V
L = 22uH(SPM6545V T-220M-D)
Cn =4.7uF(GRM31CR71H475MA12)
C. = 20pF(C3216X7R1H106K160AC x 2)

Vour: 1.0V/div

e

W
|

lour=1.0mA—1000mA (tr=1ps) Time : 100ps/div

MODE="H" (PWM)
Vin=24V,V oyrser=5.0V
L = 6.8uH(LBXHF6060Y ELEBRSMMR)

Ci = 4.7uF(GRM31CR71HA75MA 12)
G, = 66uF(C2012X7S1A226M125AC x 3)

Vour: 200mV/div

lour=1000mA—1.0mA (tf=1ps)
__
|
Time : 100us/div

MODE="H" (PWM)
V=24V Voyrser=12V
L = 15uH(VLS6045EX-150M-H)
Cin = 4.7uF(GRM31CR71H475MA 12)
C, = 30uF(C2012X7S1E106K125AC x 3)

Vour: 1.0V/div

lour=1000mA—1.0mA (tf=1ps)
e
|

RS
Time : 100us/div

MODE="H" (PWM)
Vin=24V,Voyrser=18V
L = 22uH(SPM6545V T-220M-D)
Cin =4.7uF(GRM31CR71H475MA 12)
C, = 20pF(C3216X7R1H106K160AC x 2)

Vour: 1.0V/div

lour=1000mA—1.0mA (tf=1ps)

g

Time : 100ps/div
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