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Figure 1. Typical Application Circuit
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Figure 2. Pin Configuration (TOP VIEW)
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Figure 3. Block Diagram
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HBABKER (Ta=25°C)

Parameter Symbol Rating Unit
VCC to GND Vee -0.3~+45 \Y
BST to GND Vest -0.3~+52
BST to LX AVest 7 \Y
EN to GND VEN -0.3 ~ +45 \Y
LX to GND Vix -0.3~+45 \Y
FB to GND Vrs -0.3~+7 \Y
»3Y7 —MOSFET Drain & IoH locp A
RFRE Tstg -55 ~ +150 °C
EEEEENEE Tjmax 150 °C

AR NEERUVBEREHEYL EORPERAEREBALERE. SILFEFLEIHRICELAEMEAHYES, £, Ya—FE—FHLIEA—TE—
Frgl, BWERRBEHETEELA, BRARRKEREBADLIUHHE—FIBESAEEE. a1 — XU EYBHURERKEHELTEITS LS5
BREBBLOLET,

B2 BEEANEEEHALLOIACHAEINET L, FYTEELRICLY., ICAXROHELELIEEILICO2ANYET, BEEAHEEERA5
BREERY A XEXE<T S, RBAMEAFREZRE TS, MBMREFERAT 4L, ZeEEeRBEEEBA ATV SBMERICCRECEZSI L,

%Eh"{mote 1)
e K (Typ) e
RE AL 1 BEARNote 3) ‘ 4 B E R (Note 4) By
SSOP6
Ty iar—FERERBER Baa 376.5 185.4 °C/W
Sy s ar—nN\ysr— EERDEEEE/ RS A —42 Note) Wit 40 30 °C/W
(Note 1) JESD51-2A(Still-Air) < ##L,
(Note2) v oo vavhinnyhr—2 (E—ILRED) LEPLDETORFHE/ S A—4,
(Note 3) JESD51-3 [Z#4ih L - H 4R £ E .
BIEEMR HAR# HiR-Ti&
12 FR-4 | 114.3mm x 76.2mm x 1.57mmt
1EEH (M) #5E
tRE/NE— HEE
EESURNRNE—Y
tEmamLmERg | O
(Note 4) JESD51-7 IZ#4h L - E4R £ £,
B E AR H A4t HiRTiE
42 FR-4 114.3mm x 76.2mm x 1.6mmt
1EH (@) #5E 2EH. 3EBB (W@ fH%E AEB (ZEm) thHE
fRE/ 2 — tsEE fRsE/ N2 —> tREE fsE/ N —> fhsEE
%%5 VRNRE—Y 2 7,
B L RS 70um | 74.2mmo (EEA) 35um | 74.2mmo (EEAH) 70um
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HE LT D {E R
Parameter Symbol Min Typ Max Unit
Input Voltage Vce 6 - 42 \%
Output Voltage Vout 0.75(Note 5) - VCCx0.8 \Y
Output Currentote 6) lout - - 500 mA
Input Capacitance Cin 2.2(Note 7) - - uF
Output Capacitance Cout 22(Note 8) - - uF
Inductance L 15(Note 9) - - uH
Operating Temperature Topr -40 - +85 °C
(Note 5) Minimum duty= Fsw x Minimum-On Time ( F: Frequency; Minimum-On Time typ: 80ns)IC&k > THIR S FET,
VCC x minimum duty A% 0.75V # FE %158, 0.75V AR/MEAEEICHEY FT .
(Note 6) i AE A AIL2 £ FEIS15&, PFM B TEES D AIEEMEAH Y F T, (AL A Y TILEF)
REMEERT S50, BEBERLAL2 LLEOBRERESIC CLEHELET,
(Note7) €529V TUHDDCNAFTRANR., BEREEZEROS AREL TSN, PI9ESEEZEN,
(Note8) £33 2 v/ aVTUHDDC/NAFTRANR., BEREEZEROS AREL TSN, PIBESEIEZE,
(Note 9) HABEREICL>THIRENFET, PIBEBEIIFZEL,
BALTVTFY—F
uvLO oVP ocP
| | | | | |
VCC J uvLo detect-v UVLO Reset [ | |
I |1 I I
|| | | | |
EN I |1 I I
— I |1 I I —
. L I D
| | OVP detect Vth | | OVP Reset Vth |
I I
Vout | | ] |
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I || | toaND
| | | OCP Reset —|j— — = — & — |
L I I
I |1 I
I |1 I I
Figure 4. Timing Chart
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BSRMEYE GHEEOHVERY Ta=25°C, VCC=18V, VOUT=5.0V, EN=3V)

Parameter Symbol Hmt Unit Conditions
Min Typ ‘ Max

Circuit Current
Shutdown supply current IsT - 0 10 MA EN=0V
Suprféﬁ?r‘g non-switching supply | - 05 1.0 mA | FB = 1.2 V (Non-switching)
Under voltage lockout
Detect threshold voltage Vuv 5.0 53 5.6 \% VCC falling
Hysteresis width Vuvhy - 200 400 mV
Oscillator
Oscillating frequency Fsw 0.80 1.00 ‘ 1.20 ‘ MHz
Error amplifier

VeBn 0.735 0.750 0.765 \% Ta=25°C
FB Pin Reference Voltage

Vrea 0.730 0.750 0.770 \ Ta=-40°C to 85°C
FB Pin Bias Current lr8 -1.0 0 +1.0 MA | Vee=0V
Power MOSFET
On resistance RonH - 800 - mQ
Minimum On Time Tmin - 80 - ns
Over current detect threshold locp 0.8 1.2 - A
EN control

VENoOF -0.3 - +0.5 \% Shut down
EN inner Reg threshold

VENON1L 0.5 - 15 \Y Non switching mode
EN pin output active threshold VENON2 1.7 1.8 1.9 \% Output active
EN pin current len -12.0 -10.0 -8.0 MA | Ven =3V
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BT —4 (BITIEEDLLRY, Ta=25°C, VCC=24V, VOUT=5V, EN=3V)
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Figure 5. Oscillator Frequency - Temperature Figure 6. FB Threshold Voltage — Input Voltage
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Figure 7. FB Threshold Voltage - Temperature Figure 8. PWMCLK Off-Time - Temperature
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BREF ) r—oa viET—42 (85 T—%)

Vour=3.3V

C3: 0.1uF

. L1:15uH 3V
1] BST LX
C2:22uF
.
[ ]lGND vce o \ele;
Cil: BV to 24V
;'/;4.7pF R3
[ | FB EN <
R2: 2 RI: R4
15kQ< 51kQ
Figure 16. Typical Application Circuit (Vour=3.3V)
fEAERS:  LL TDK CLF5030NIT-150M-D 15uH
C1: Murata GRM32EB31H475KA87 4.7uF/50V
c2: Murata GRM31CR61E226ME15 22uF/25V
C3: Murata GRM155R71E104ME14 0.1uF/25V
D1: ROHM RB060MM-60
100
90
80 — A ——=
U L~
4 LA
70 // // L
S / "
= 60 AT
;‘ y /// ’/
o 50
c rd ’//
S 40
E 7
Y / / —vcc=ev WY
/ — VCC=12V
20 VCC=18V  [TT]
10 — vce=24v ||
o [ [ 111
1 10 100 1000
Output Current : louT [mA]

Figure 17. Efficiency-Output Current (Vour=3.3V)
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EN : 3V/div

LX : 10V/div

Vour : 2V/div /

\j

EN : 3V/div

LX: 10V/div

Vour: 2Vidiv -/
s

W

Jix,. 0.5A/diy h 1.x: 0.5A/div
1ms/div : _1ms/div
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@ 10.0vis MO §y500M Proview Single Seq 1 100V MO Bycso0m Stopped Single Seq ]
- 20V 1MQ §y:500M 0acas RLA00K - 20V MO By:500M 1acas RLAO0K
@ oAy 500 fy500M Auto @ soomAai 500 Rys00m Auta

Figure 18. Start-up Characteristics Figure 19. Start-up Characteristics

(Vce=12V, lout=0mA, VouT=3.3V) (Vce=12V, lout=500mA, VouT=3.3V)

EN : 3V/div

'EN: 3V/div

Lx: 0.5A/div
_ 1s/div _1ms/div
A e Lhsidiv  10.0kS0 100ps/pt. i 2 o0vid MO By 20.0M W e 10ms/di 10.0MSis  100ns/pt
Stopped. Single Seq 1 100V MO Gyes00M Stopped Single Seq. ]
1 ncan RLA00K - v MO Gy 500M Tacas RLA00K
Auo. @ sooma 500 Wy:s00M Auto

Figure 20. Shut-down Characteristics
(Vee=12V, lout=0mA, VouT=3.3V)

Figure 21. Shut-down Characteristics
(Vce=12V, lout=500mA, VouTt=3.3V)
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Vout(AC):50mV/div

A 1 i, o
.. i, e o g
T e S i

lout: 0.5A/div

Vout(AC): 10mV/div

L i

A " ‘e o, Ao o A ety Mty oy 4, it
P L a8 VLV RNV L

lout: 0.5A/div

[ TR PO ——

bt gty oy e o g gy Sl o i 0] * R e VR
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- S0t N Syznam (= / Aamv [ 10maiciv zomns/s 5.0plpt - 10.0mVidiv | Be20m | (& g 1aev [ 1oustdi t0omsis t0onsipe
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Figure 22. Vour Ripple Figure 23. Vour Ripple
(Vce=12V, lout=0mA; VouT=3.3V) (Vee=12V, lout=50mA, VouTt=3.3V)
03C: 1. @0@@@@p@@peMHz " 10@mVpeak DC 0.00 Y INTEGH levele HMNC: 1 |
SlP: S@steps/decade CPRSNiOFF SLSWP:OFF ANaL :CH1/CHZ EOL:0FF [SWEEF  EhE
HT: 22,8403 100kH=  #*R: +@. 125 dB kG +21,19 deg
. GAIN[AE] PHASE[deg]
Vout(AC):10mV/div
=) pvew 135
B st g A NPt . A R AN iAW, P A “"’w\_ﬂ Phase .
\III{ - r_\,___:s./”'__)
28 45

saln .
. —za -45
lout: 0.5A/div
B \ 5. .
it L - “E’ W=26.64 Z T
)i wedy | | = PM=8L119de
i | ps/div ™
A —188
- renviey N Ryzoom Agp\ 11w | topste toomsis  tonmipt 10a 1k Lak 1aek i
[ el S00 By S00M Stopped FREQUEMCYIH=z 1
Btacm Atk

Figure 25. Frequency Response
(Vce=12V, lout=100mA, VouTt=3.3V)

Figure 24. Vour Ripple
(Vee=12V, lout=500mA, VouTt=3.3V)
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05C: 1. 0000@@eddoMHz v  1@08mvpeak DC ©.0@ ¥ INTEG: leycle  HMWC: 1]
Slp = Sosteps/decade CPRSN:OFF SLSWP:OFF AMAL:CHI/CHZz EQL:OFF [SWEEF — F0d
wf:  38.0189396kHz *R: +0,263 dB wOr +75.82 deg
GAINIJE] PHRSEldeg] W
186
8 135 | louT: OlA/d|V
I Phase . | ‘
IEhe Sai e |
20 45 ; I\»
: it ‘
3¢ = Overshoot: 67mV
. . : I
= - Vout: 50mV/div - %\
—48 4 P_ -95 [ ]
BW=38,02 k ¥ 'Jf' ;
< PWET5.82de e | Undershoot: 80mV _
: : 1ms/div
-13@
FREQUENCY [Hz 1 =?:::‘“::I: ;l:m :::: (E L3t ) ;::M“ m-n:.i:w. o
Figure 26. Frequency Response Figure 27. Load Response
(Vce=12V, lout=500mA, VouT=3.3V) (Vee=12V, lout=100mA<500mA, VouT=3.3V)
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BEF IV r—LavBEET—2 BET—4H)
Vour = 5.0V

C3: 0.1uF

L1:22uH

<

[ |BsST LX

/;L—{ [ ]GND vCC : d C:l cc
pe 4.7uF R3
[ ] FB EN <
R2: 2 RI: R4
12kQ< 68kQ
Figure 28. Typical Application Circuit (Vour=5V)
fERESS  LL TDK CLF5030NIT-220M-D 22uH
Cl: Murata GRM32EB31H475KA87 4.7uF/50V
c2: Murata GRM31CR61E226ME15 22uF/25V
C3: Murata GRM155R71E104ME14 0.1uF/25V
D1: ROHM RBO60MM-60
100
90 T
80 EEPZas ]
AL 1/ :
— 70 /, /, /f
xR
= /
= 60 % T
Ny y /,— /
[&] 50 -
c / Vigsrs
g 40 /,/ J/ | |1
= ?// /’ — VCC=8V
30 /’ — vce=18v  HH
/] VCC=24V
20 = — vee=42v [T
10
0
1 10 100 1000
Output Current : lout [mA]

Figure 29. Efficiency-Output Current (Vout=5V)
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v

EN: 3V/div “EN: 3V/div f
LX: 20V/div m ‘ L e p i g b b b i bl )k V LX: 20V/div
!‘ f LALI 8 M | rw s EowRr ey LALAL A / .l;. . i \ " ‘ ‘
Vour: 2V/div Vour: 2V/div
. |
e 0.5A/IV Wy lx: 0.5A/dI ! —
. ; 1ms/div
1ms/div .
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Figure 30. Start-up Characteristics Figure 31. Start-up Characteristics
(Vce=18V, lout=0mA, VouT=5V) (Vce=18V, lout=500mA, VouT=5V)
|
EN: 3V/div | EN: 3V/div
Mﬂl‘m s div.
M
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Figure 32. Shut-down Characteristics Figure 33. Shut-down Characteristics
(Vce=18V, lout=0mA, VouT=5V) (Vece=18V, lout=500mA, Vout=5V)
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Vout(AC): 50mV/div | | | Vour(AC): 10mV/div

Q—W ..W“”'M A DA I U O NS N

lour: 0.5A/div | ' lour: 0.5A/div
« : : T T o T T
‘ 1ms/div 1 1ps/div
(@ swomvar | Sz | (g 7 30omn [ Vtmiate oMsrs totmmpt - v 1, Ao | W o )[(owai 1o await
- oo 500 82008 f::p.:: — W soomAie 500 Gyz00m :;D;:.: o
Figure 34. Vour Ripple Figure 35. Vour Ripple
(Vce=18V, lout=0mA; VouT=5V) (Vce=18V, lout=50mA, VouTt=5V)

05C: 1. 0000000000MHz  ~  1@@mvpeak DC @00 Y INTEGH loyele  HMMC: 1] |
v T SlF: Ssteps/decade CPRSM:OFF SLSWP:OFF ANAL:CHI/CH2 EQL:OFF [SWEEF [5TOF

#f 22, 9085700-H= #R:  +2.234 B kS +80.00 dsg
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e N APty S A 7 . [JU‘I T'\\ i Ph 5:5 € )
! - M
’ T .
Gain Rt
lout: 0.5A/div ‘ -2 s
RV N e " 'BW=22.91 kHz T
« ! : “"PM=80.06de
1ps/div N
(@ roomen | Rmow | A Gy S 390mA |[Voushiv 1068 tonspr 16a 1k tak 188Kk T
w‘ Stopped FREQUENCYI[Hz 1
Figure 36. Frequency Response Figgre 37. Fre(_quency Resporlse
(Vcc=18V, lout=500mA, VouT=5V) (Vce=18V, lout=100mA, VouTt=5V)
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03C: 1. 000000@00MHz ~  106mVpesk DC ©.00 Y INTEG: leyele HHMc: 1 |
SWF: Shsteps/decade CPRSM:OFF SLSWP:OFF ANAL:CH1ACHZ EQL:OFF SWEEP I
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108 1 18k 180k e (@ ey |, Remow | (W 7 owomn T T——
FREGUENCY [Hz 1 !‘ﬂmk‘d\r 500 Buc20.0M Run. Sample
Figure 38. Frequency Response Figure 39. Load Response
(Vce=18V, lout=500mA, VouTt=5V) (Vce=18V, VouTt=5V, lout=100mA&500mA)
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Figure 41. Recommended Vour vs Inductance
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Figure 42. Output Voltage
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Figure 43. External UVLO Threshold Setting
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Figure 44. Recommended Vcc_max VS Vout
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Figure 45. Reference PCB
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FB O 0|E“
3 FB
GND

Figure 46. 1/0 Equivalent Circuit
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Figure 48. Marking Diagram
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