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ABSOLUTE MAXIMUM RATINGS

IN, PGOOD t0 GND ......oooiviiiiiiiiiiceceeecc -0.3V to +6V LX Continuous Current (Note 1).......ccoooeiiiiiiiiiiiiee +26A
EN, COMP, FB, SS/REFIN, GSNS, SKIP, Output Short-Circuit Duration ...........cccccevviiiiiiienn. Continuous
LXt0 GND ..o -0.3V to (VN + 0.3V) Continuous Power Dissipation

LX to GND (for 50ns) -1V to (Viy + 1V) WLP (derate 81.53mW/°C above +70°C)..................... 3.26W
LX to GND (for 10ns) -2V to (VN + 2V) Operating Temperature Range ................c........ -40°C to +85°C
BST 0 LX. it -0.3V to +6V Junction Temperature (NOt€ 2) ...........cccoovvveeeveieeee. +110°C
BST 10 GND ..o -0.3Vto +12V Storage Temperature Range......................... -65°C to +150°C
BST 0 IN oo -0.3V to +6V Bump Reflow Temperature (Note 3).............cccoceeeiens +260°C
Note 1: LX has internal clamp diodes to GND and IN. Applications that forward bias these diodes must take care not to exceed

Note 2:
Note 3:

the IC’s package power dissipation limits.

Limit the junction temperature to +110°C for continuous operation at maximum output current.

The WLP package is constructed using a unique set of package techniques that impose a limit on the thermal profile. The
device can be exposed to during board-level solder attach and rework. This limit permits only the use of the solder pro-
files recommended in the industry-standard specification JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and convection
reflow. Preheating is required. Hand or wave soldering is not allowed.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

PACKAGE THERMAL CHARACTERISTICS (Note 4)

WLP
Junction-to-Ambient Thermal Resistance (6y4) -...... 20.6°C/W
Junction-to-Case Thermal Resistance (0)c).................. 12.3°C/W
Note 4: Package thermal resistances were obtained using the MAX15118 evaluation board.

DC ELECTRICAL CHARACTERISTICS

(VIN =5V, see the Typical Operating Circuits, Ta = -40°C to +85°C. Typical values are at Tpa = +25°C, unless otherwise noted.) (Note 5)

Amplitude

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IN Voltage Range VIN 2.7 55 V
IN Supply Current N VEN = VN, VFB = 0.65V, no switching 4.8 mA
IN Shutdown Current ISHDN VEN = OV 0.01 pA
IN Undervoltage Lockout - o
Threshold VuvLo VN rising, LX starts switching 2.6 2.68 V
IN Undervoltage Lockout . -
Threshold Hysteresis VN falling, LX stops switching 200 mV
ERROR AMPLIFIER
Transconductance am 1.2 mS
Voltage Gain AVEA 90 dB
FB Setpoint Voltage ViR Over line, load, and temperature 0.594 0.600 0.606 V
FB Input Bias Current 1= -500 +500 nA
COMP to Current-Sense
Transconductance gme 150 AN
COMP Clamp Low Voltage VEg = 0.65V, Vgg/ReFiN = 0.6V 0.97 v
Slope Compensation Ramp VsLoPE 130 Y

MAXIN
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DC ELECTRICAL CHARACTERISTICS (continued)

(VN =5V, see the Typical Operating Circuits, Ta = -40°C to +85°C. Typical values are at Tp = +25°C, unless otherwise noted.) (Note 5)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
GROUND SENSE
GSNS Output Current | Vss/REFIN = 0.6V, Vagns = OV 56 | A
POWER SWITCHES
High-side switch 24
Current-Limit Threshold Low-side switch, sinking 24 A
Low-side switch, sourcing 24
LX Leakage Current VENn = OV pA
BST Leakage Current VEN = OV pA
BST On-Resistance Ron_BsT | IBsT = 50mA 0.63 Q
LX RMS Output Current 18 A
OSCILLATOR
Switching Frequency fsw 850 1000 1150 kHz
) PWM mode 94
Maximum Duty Cycle Dmax Skip mode a5 %
Minimum Controllable On-Time toN 70 ns
ENABLE FUNCTIONALITY
EN Input High Threshold ViH VEN rising 1.4 V
EN Input Low Threshold ViU Ven falling 0.4 V
EN Input Leakage Current -1 +1 pA
SKIP FUNCTIONALITY (Note 6)
SKIP Input High Threshold Vs p rising 1.4 V
SKIP Input Low Threshold Vg p falling 0.4 V
SKIP Pulldown Resistor 210 kQ
m?ggum LX On-Current in Skip 36 A
Zero-Crossing LX Threshold 0.5 A
SOFT-START AND PREBIAS FUNCTIONALITY
Soft-Start Current Iss Vss/RerFIN = 0.45V, sourcing 6.8 10 125 HA
SS/REFIN Discharge Resistance Rss Iss/REFIN = 10mMA, sinking Q
\S/il/tIZZI;IN Prebias Mode Stop VsS/REFIN rising 058 N
SS/REFIN External Reference VIN - N
Input Range 2.5
HICCUP MODE
N.urpber of Consgcutive Current- Nie 8 Events
Limit Events to Hiccup Mode
Hiccup Mode Timeout 1024 (?ereks

MAXIN

Maxim Integrated Products 3



MAX15118
BUE, 18A. RE—FEN
2FVTIOULEIL—F, R YFHR

DC ELECTRICAL CHARACTERISTICS (continued)

(VN =5V, see the Typical Operating Circuits, Ta = -40°C to +85°C. Typical values are at Tp = +25°C, unless otherwise noted.) (Note 5)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
POWER-GOOD OUTPUT
PGOOD Threshold Vg falling, PGOOD deasserts 0.514 0.530 0.542 \Y
PGOOD Threshold Hysteresis VEg rising 25 mV
PGOOD Output Voltage Low Vpg oL | lpgoop =5mA, Ve =0V 18 50 mV
PGOOD Leakage Current IPG_LK Vpgoop = 5.5V, Vg = 0.65V 1 pA
THERMAL SHUTDOWN
Thermal Shutdown Threshold TSHDN Die temperature rising +150 °C
Thermal Shutdown Hysteresis 20 °C

Note 5: All devices are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design.
Note 6: Connect SKIP to EN for skip mode functionality. Connect SKIP to GND for PWM mode functionality.

IREENERIE

(VN =5V, VouT = 1.5V, Cgg = 0.1uF, see the Typical Operating Circuits, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
(Vin = 5V, PWM MODE) (Vin = 3.3V, PWM MODE) (Vin = 5V, SKIP MODE)
100 = 100 o 100 o
. Vour=3.3V g 5 Vour=25V |2 g Vour=33V |2
5 — VI 5 — A : 5 — I
w0 L7 5 % — o ===
N 7 T h\_t\t . / [} ﬂl\\::§\ i /e s\\:\Q
g 1 T~ g ~N T = T
= 80 , Vour= 2.5V = 80 = 80
&) =2. &) &) -
= * & 7 Vour=1.8v 1 2 7 Vour =25V
=] Vour =18V S Vourr =15V =) Vour =18V
=70 ; =7 ogr="= =70 ‘
o Vour=1.5V o Vour=12V o Vour=1.V
65 | 65 \ : 65 |
60 VOUT =12V 60 VOUT =0.8V 60 YOUT =12V
VouT =08V Vour =08V
55 ‘ ‘ 55 I 55 ‘ ‘
50 50 50
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
OUTPUT CURRENT (A) OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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(ViN =5V, Voyt = 1.5V, Cgg = 0.1pF, see the Typical Operating Circuits, Tp = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT SWITCHING FREQUENCY
(Vin = 3.3V, SKIP MODE) vs. INPUT VOLTAGE
100 = 1100 — o
o Vour=25V |2 Ta=+85°C E
— 5 :
0 |4 :§\i : =) ol
e = 1050
= 85 /r - y % Ta=+25°C
= ~ =
& 7 ; 15\/0‘”‘ ' & 1000
1< =1.
E 70 ouT %
65 V?UT =1y 2 Ta=-40°C
- = 950 \
60 Vour=0.8V 7 ¥ LT
55
50 900
0 2 4 6 8 10 12 14 16 18 27 31 35 39 43 47 51 55
OUTPUT CURRENT (A) INPUT VOLTAGE (V)
OUTPUT VOLTAGE vs. SUPPLY VOLTAGE OUTPUT VOLTAGE vs. SUPPLY VOLTAGE
(PWM MODE, Vour = 1.5V) (SKIP MODE, Vour = 1.5V)
1520 g 153 s
1515 : i5 :
1510 = _ =
=S S 151 NO LOAD
& 1505 — =
=
= —T g
§ 1.495 R 5 \
= 1. ILoAD = 10A = | =2A
3 / IL0AD = 18A 2 149 [~ loa=10a- A
1.490
s 148
1.480 147
27 31 35 39 43 47 51 55 27 31 35 39 43 47 51 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
OUTPUT VOLTAGE ERROR OUTPUT VOLTAGE vs. OUTPUT CURRENT
vs. SUPPLY VOLTAGE (PWM MODE, Vour = 1.5V)
050 ‘ ‘ 5 153 g
040 | NORMALIZED AT Vi = 3.5V é ;
g 152 g
= 030 ] £
=t A,// = ViN=5V :
& 020 —— S 5 .
£ g1p | Vour=12v = 2 . y .
(&) —
S o /A S 150 = =
=) / / 5
= -0.10 =
£ 020 7 3 149 ViN =33V
o
030 Vour =15V 148
-0.40 Vour=1.8V ILOAD = 18A
-0.50 ! : 147
2.90 3.55 420 485 5.50 0 2 4 6 8 10 12 14 16 18
SUPPLY VOLTAGE (V) OUTPUT CURRENT (A)
MK
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REBERIERT)

(ViN =5V, Voyt = 1.5V, Cgg = 0.1uF, see the Typical Operating Circuits, Tp = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE vs. OUTPUT CURRENT
(SKIP MODE, Vour = 1.5V)
1.53

1.52

MAX15118 toc08b

ViN=5V

|
1.51 }——__—

1.50

OUTPUT VOLTAGE (V)

1.48

1.47
0 2 4 6 8 10 12 14 16 18

OUTPUT CURRENT (A)

LOAD-TRANSIENT RESPONSE
(Vin = 3.3V, Vour = 1.5V, ILoap = 0.1A TO 9A)

MAX15118 toc10
=y

L

Vour
50mV/div
AC-COUPLED

9A

lout
5A/div

0.1A

100ps/div

LOAD-TRANSIENT RESPONSE
(Vin = 3.3V, Vour = 1.5V, ILoap = 0.1A TO 9A)

MAX15118 toc1

oD p o spwonE

Vour
50mV/div
AC-COUPLED

9A

lout
5A/div

0.1A

100ps/div

MAXIN

LOAD-TRANSIENT RESPONSE
(Vin =5V, Vout = 1.5V, lgut = 0.1A TO 9A)

MAX15118 toc09
Ty

L

Vour
50mV/div
AC-COUPLED

: o lout
S A Y

I e

100ps/div

LOAD-TRANSIENT RESPONSE
(Vin = 5V, Vour = 1.5V, ILoAp = 0.1A TO 9A)

MAX15118 tocl
e

A

Vour
50mV/div
AC-COUPLED

9A

lout
5A/div

Db e——— 0.1A

100ps/div

LOAD-TRANSIENT RESPONSE
(Vin = 5V, Vour = 1.5V, ILoap = 1.8A TO 16A)

MAX15118 toc.
v

© PWM MODE

Vour
50mV/div
AC-COUPLED

16A

lout
5A/div

1.8A

100ps/div

Maxim Integrated Products 6
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3 =
EEEEFERE)
(ViN =5V, Voyt = 1.5V, Cgg = 0.1uF, see the Typical Operating Circuits, Tp = +25°C, unless otherwise noted.)
LOAD-TRANSIENT RESPONSE SWITCHING WAVEFORMS
(Vin = 3.3V, Vourt = 1.5V, Ioap = 1.8A TO 164) (Vin =5V, Vour = 1.5V, ILoap = 1.84)
IMAX15118 toc. MAXTEHS[DCIS
N © PWM MODE T ; T
P Y (P Lt VOUT
Vour 20mvy/div
50mV/div AC-COUPLED
AC-COUPLED I
10A/div
16A
lout
5A/div Vix
2V/div
1.8A
100ps/div 400ns/div
SWITCHING WAVEFORMS SWITCHING WAVEFORMS IN SKIP MODE
(Vin = 3.3V, Vour = 1.5V, ILuAn 18A) (Vin = 3.3V, Vour = 1.5V, ILDAn 10mA)
MAXWSHB‘DM MAXTEHSIDCW
R AR ARE A [ s S Sl i A
..... VOUT VOUT
N 20mV/div 20mV/div
AC-COUPLED o AC-COUPLED
ILx :
10A/div : ILx
L T H ; 5A/d\'v
Vix A T
l? ................. f 21
: bbb Lo b
400ns/div 2us/div
SHUTDOWN WAVEFORMS SOFT-START WAVEFORMS
(Vin = 3.3V, Vour = 1.5V, ILoaD = 9A) (PWM MODE, I oap = 10A)
MAX15118 toc. MAX15118 toc19
T T T T T T T T TrT) T T T T T T T TreT]
to.d VenmsLe VENABLE
2V/div 2V/div
3 Vour
oo Vout Widiv
i b ]  500mV/div
. . ILx ILx
S 9 shdv SA/div
i H 1 Vecooo VPGOOD
3 i . Vi 2V/div
L il ""'l L L 1 1 L e o s L L L
100ps/div 1ms/div

MK Maxim Integrated Products 7
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REBERIERT)

(ViN =5V, Voyt = 1.5V, Cgg = 0.1uF, see the Typical Operating Circuits, Tp = +25°C, unless otherwise noted.)

0.615

0.610

0.605

0.600

FB VOLTAGE (V)

0.595

0.590

0.585

MAXIN

SOFT-START WAVEFORMS
(SKIP MODE, ILoaD = 2AR)

MAX15118 t0c20
T T

T T T T T T

1ms/div

HIGCUP MODE (SHORT ON OUTPUT)

VAX15118 0022
=T

1 ] I

1ms/div

FB VOLTAGE vs. TEMPERATURE
(Vout =1.5V)

NO LOAD

MAX15118 toc24

\
Vin =5V, SKIP MODE
—

— Vi =33V, SKIP MODE
~N
‘% A\

7 \
| V=33V, PWM MODE

i N

Vin =5V, PWM MODE

-40

-15 10 35

TEMPERATURE (°C)

60 85

VENABLE
2V/div

Vout
1V/div

ILx
SA/div

VPGoOD
2V/div

lout
10A/div

Vour
500mV/div

IIN
2A/div

VIN
200mV/div
AC-COUPLED

RMS INPUT CURRENT (pA)

RMS INPUT CURRENT (A)

0.9

0.6

0.3

0

0.8

0.6

0.4

0.2

0

QUIESCENT CURRENT
(SHUTDOWN)

Ven =0V

27 31 35 39 43 47

SUPPLY VOLTAGE (V)

RMS INPUT GURRENT
vs. SUPPLY VOLTAGE

5.1

SHORT-CIRCUIT ON OUTPUT

T

27 31 35 39 43 47

SUPPLY VOLTAGE (V)

5.1

SOFT-START WAVEFORMS WITH
SS/REFIN (NO LOAD, PWM MODE)

MAX15118 toc25
T I I 1 1 ] r Jreey

1ms/div

MAX15118 toc21

55

MAX15118 toc23

5.5

VSS/REFIN
500mV/div

Vout
1V/div

ILx
5A/div

VPGOOD
2V/div

Maxim Integrated Products 8
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REBERIERT)

(ViN =5V, Voyt = 1.5V, Cgg = 0.1uF, see the Typical Operating Circuits, Tp = +25°C, unless otherwise noted.)

SOFT-START WAVEFORMS WITH STARTING INTO A 1V PREBIASED
SS/REFIN (NO LOAD, SKIP MODE) OUTPUT (ILoap = 10A)
MAX15118 toc26 MAX15118 toc27
T T T T T T 14 T T T T T T T T |
; VSS/REFIN * VENABLE
500mV/div : 2V/div
Vout
Vour : ;
W/div - 500mV/div
ILx
Ix : 5A/div
5A/div :
VPGOOD
2V/div : VPGOOD
: 5V/div
1 L L o e - L L L
1ms/div 1ms/div
STARTING INTO A 1V PREBIASED STARTING INTO A 1V PREBIASED
OUTPUT (NO LOAD, PWM MODE) OUTPUT (NO LOAD, SKIP MODE)
MAX15118 toc28 MAX15118 toc29
T T T T T T T TrrTT] T T T T T T T T
[ro————- i S VENABLE — T — VENABLE
_J o J e
: R oo [
_.. : : VOUT ‘ _.. " ‘ ‘ VOUT
SN N L ULSISSETETS BN I/ Y
._”E "Ii”"i“";“” ’ : : . N
e . o
T N T o o
F + VPGoOD VPGOOD
: 5V/div 5V/div
1ms/div 1ms/div

INPUT CURRENT vs. INPUT VOLTAGE

5 T T T s
NO LOAD, SKIP MODE E
4 :
=
E
= 3
oc
oc
oD
(&)
5 2
o
=
1
0

27 31 35 39 43 47 51 55
INPUT VOLTAGE (V)
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EEtE
TOP VIEW AKX
(BUMP ON THE BOTTOM) MAX15118
BT e W PGOD  GSS
R R Y B Y R )
GO LGN L N NG FB
(Br; (B (B (B4 (B (B} (BT
G LG eND X N SKP SS/REFIN
(G B T ) B B C T ()
GND  GND  GND AN N EN  COP
(o oz (3 (04 (D5; (D6} (D7)
WLP
iim ¥ 5h A8
iR F 25 HHaE
A1 BST NATARZAYFRSA/INDT—ZA AN, BSTELXOBICOAV T UoHEZHRL TS0,
fo é‘g‘ oy (OB, IXEA U TIIDIALIF I EE LTS MAX15T188 0y 5
YC4‘ ' VE—RDEE, LXI/NAAE—HF AT,
A5, B5, C5, N ANER, ORIV TINEBREREMATZDELLELE2DMD22uFDIRESRES Iy o7 HTIN
D5 AZGNDIZ/NA/IXZLTLEEE 0,
A6 PGOOD F—=TURLADINT =Ty R, PGOODIZVFRH'0.555V (typ) U EDIBE /N7 —hSh,
VEeA'0.530V (typ) &= FEID/IBEICT 7 — S NFET,
A7 GSNS JE—RNISUREHEAN. GSNSZERDI TV RFEFILO T4 —R/ N RO FHICEHRLTL
720
SR ap | ZTvKEE. GNDEAEO— YA KX YFOU—ZBF T, TRTDGNDELEAN/ /1R
1 [')2 [')3 AVF YOI —iFFISE N S CPCBEGRE DT S R L — Il L TS0,
B6 N.C. EHE L, FBHRLEWTLESO,
57 B TA4—RINYO AN, FBEHADERDA T DU 5 —"imGFOBONMITIRIn D EROE 5 —5Y
TICEH LT, 0.6V~0.94 x VNDEE THABEABEL TS0,
23y TE—REIRAN, 25V TE—REBEDIESIZ. SKIP%ENL:%?&%VC<T&€L\O EiRT—RE
C6 SKIP 1EDIFEIE. SKIPEZGNDICIERR I DN, RIFEHEOFFICLTLES 0 ENANLDEZIZSKIPDIARE
ZEBELENTLEE 0,
VIR MBI ONEEE) 772 A, SS/REFINEGNDDBBICOVF oY AEHELT. VI
c7 SS/REFIN 27— DBEZHELTLEEL, SFICDNTIE, [V IMRY—MSEOREIDIEZSBLTIES0,
SS/REFINEANZEE) 77 VX ELTHERTDICIE. OV~(VIN - 2.5V)DEBEDEEASS/REFINIC
FImLT. VYIRS —RMEFREE T4 —R/ N OBEZABBRICHIEL TLES 0N,
D4 AIN T4 IRBEANEE
D6 EN A %= AN MAX15118% A %—TILTDIZIE. ENENAIZERELTLZS 0\ BEA > DOEEES
IB5EEF. ENAZINICEHZELTLES 0,
D7 COMP I5—7>7HH, COMPEGNDORBICHEBRIEZEHRL TS0, FMICDNTIE, [#EESE
DHARZAIDIEZSBLTLIZE 0,
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TP 02AVIAPIS L

SKIP
EN
AN IN
\/ \/
BIAS EN LOGIC, SKIP MODE SKPM CURRENT-SENSE
GENERATOR IN UVLO, THERMAL LOGIC > AMPLIFIER
SHDN
|
VOLTAGE ~,
REFERENCE N AXIW
MAX15118 HIGH-SIDE
058V ™ CURRENT LIMIT +
0.6V >
|
i IN
PREBIAS T _ BST
SSREFIN | ABOVE
P 10pA FORCED .
PWM > |
SS/REFIN BUFFER START |
ERROR -
AMPLIFER commlflwora - >—|
GSNS CONTROL f
LOGIC LX
FB
COMP <
PGOOD oK ——p <
o IN
555mV, RISING o >—|
530mV, FALLING —
L M GND
= COMPENSATION 1
RAMP —
LOW-SIDE SOURCE-SINK
— CURRENT-LIMIT AND ZERO-
OSCILLATOR CK CROSSING COMPARATOR
Kk
RAMP
GENERATOR 1 7
L SOURCE
SINK
X -

SKPM

MAXIN
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2

MR, BAT—RAAVYFTILF1L—YDMAX15118
3. BRIBADHAHEREMRIELET, ZDLFa1L—F(3.
2.7V~5.B5VDANERTO0.6V~0.94 x VINDHEHEE%
B9 27=0. NEDORA A TO—RK7 S )r—23>
ICR#ETY,
MAX15118l3. SFEDIN SV ROAVF IR TS —
T T EERLEBERE—REIE T —FTOF v ERMEL
9, COBRE—RHET7—FToF V3. #EHRE
B b, TAUIBAMDOERFIR. o1 BLU0EMN
SUDIVMINTOERICEEEFRLE T,
ZDOLFIAL—ZIFTMHZOBER AV F > T BIRE %=
ZATWBED. A—IESIvoaVFUTHRABLUE
RIEEBEICEEFERIRIDIENTETT, S EIMERKRE
IC&DT. AMTTEROUA IHBIMEESNFET,
ZOLF1L—%I13. BIRFTEELRRFY TE—REEEE R
ATHY, EREEZEBL. BEEROWRRG EEEIR
LEd, NBRAMYFICEDT, EBHRAVIII VI ER
PNRICHIFILGH S, EEBRCEWEREZERRLET,
MAX15118(3PWMERE— REIEAERBA LTI, F—IL
SIVoaAVFoYOV)1— 3N EHRETY, 2D
LFaiL—%iF. ADBAEREBBRITDHIC, T
FUYTHRETRELY IMNAY—bEHATNET, 2D
FINA RS, TUNATZEATH L TEZEISEILET,
MAX15118l3. fEDTF/NAZRED—4 > VTR
A 2—TIWAHNBLOA—T R4 DPGOODEH %
BATLET,

drhO—>#g—PWMO v o
adohO—2020vo70v003 SEIFHBI1 2 B,
PLOBERBETTDNA YA RMOSFETD 7 1—7 11
AVIWERETDHLNETOE YT TY, BREIESSK
CREREZEANNIASNTWVENVBEEERIZ. OV
O—>02vyo70v o 3PWMIOV/SL—h bH %
BRELT. N\NMHAREO—T1 RDOESDMOSFETD K
SA/IMEERERLEY, OhO—2O2 Yoy JOv Y
. TL—0ETAT7A—=o0A v IBLOBER TN
TDOEA I T =HHLET,

INATFARMOSFETIE. RHIRSEDTATILDRIITH I
7Y, COMPOEEHNNEIDERE— R TR EER
LIERRTHAIICRIEY, IS T73. #E>TE,
A OYER(ERBET OV SEBHINDIEARE—R
SUTDITY, Ffew BRT1—TA4H12)L(94%. typ)
FIIERBIRIZEL/ZIBSICE. /N1 YA RMOSFETA
AONCENE T, BIRTAOILOEVUEFIE. O—T1 K
MOSFETA A ICEWE T,

MAXIN

TUNATPZEINDEED

MAX15118ld. AV T EMEITDILBLT
INATZEANDY TR — KD THETY, BB T
INATRRE—bT7 YT TIE. O—HA RENAHARDmE
BDOMOSFETA A TDEEIZHEY, TINAT ZE DI
BZFHIELET, SS/REFINDEEAFBOEEZEBL /-
Frm<C. PWMENMEARIBL T,

MAX15118I3. HAZRBBICHET D LRV
RAVRLUBNTUNA T ZEENDEEHATRET T,
SS/REFIND BE 1'0.58V (typ) ICE L /=15 &, 58 )
PWMEIEABEIEL C. O /N\—5Z2@FNICIBEF I E 9,
E‘W]@LX@/\°)|/Z73“535OUSL:1’D7L’D—Cl:l YA RDOE
AREEANRAKEICIBASINET, O— *7“/( R 2 OBERT
BRAL VI IIVRTHD24AIELZBE. 70y B
D TBICA—TA RRAYFHATIZREY, LMTDOFRH
DIDHKILTDET/\A YA RZAYF O ANV ET,
o NAHARDYV—IBERIMEBENI=/NATA RER
FIBR(24A. typ)ICEET D, CDIFE. J0OY JEHE
DIERVIBFBIINAT A RRA Y FHATIZBIET,
s VOV VBN T I,
R/ N\ A T RIRF A 94 A —KTRBL N A KD
IND—=ZAYF|ICEREBR/IRSEDHIC. BESIN
INAYA RERFIBRENEEILE TS

T)INA T ZEERDBEDEERN S O—1 R A VF
HZREITDHIC. O—A RV OBRFIRHIRE SN
TWh&Ed,

AZX—=TIVANBELV/NT—S YR (PGOOD)H
MAX15118ld. L+ TIVEEIRS —7 X %0 BEIC
TBEBDA —TINHHELONT TV MeSZmA
TWET LFaL—5Z242—TILTDIA =TI
AREN)ZNACIZERB LT BT VBIEDIBSEIIENZ
INICHEH L C<EE N,

IND—2y R(PGOOD)IE7#H —T > RLA AT, Vegh'
555mV (typ) A EDBEICT7H—bhEh. VEhH30mV
typ) AT DBEO—IZFT7H—RSNZET,

HREFRERY Th X5 —(SS/REFIN)

MAX15118(3. VI7hREY—MEBEZRMA L CRELH

NEXFZERCTHIBESEDILICLDOT. EBRKOANR
ABRZERLF I, SS/REFINECGNDOEICO T4

ZEHELC EBRBZRELCLLLSWNEYTUYOE

ROFEMICDONTS, VIR —PEBDRE]IDIEZ
Z8)o
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IS—7P7
SHENSVROAVFOI R TZ—T AL, BETA—R
NV —=TDLFa1L—2a>Di-ODEEERMEL
F9, COMPEGNDODOB I B ABER K Z#FH LT
TEESUWNHEREDHARSAVIDIEZSR), T5—
POoTDNS2AVF o5 Z1E1.2mS (typ) T T,
COMPD U Z > 7O—I32O0—-TZ 0 THEDABDT
TD0.97V (typ)ICZREINTEHY, BFSLUT1
EBERICCOMPAEE XY MNRA U MNIERLERTD
TeOICRIIBE T,
ISV RETT
MAX15118I3. EETORE T THHEBERIL—T%
Bl 2bDITZ RERT Y TEHATIEY, HH
I URZEBEICTIVE EET D202, GSNSEZEET
HEAHOTFoHDEDmFICERL TS0\ GSNSD
N—RISRAYF o TmFh DN/ uEICEFELTL
720
PWMaO/NNL—%
PWMO /XL —%1d. COMPOEEEEARANSEAND
5)705&H2%J:t$§L/aET(COMP@EEH_:b\bLXODEE/}IL/\OD
NS RAVF O ZEIFT150A/N typTd), T1—T4
PBAOILHHIS0% U EDIBEICH TN—FZ Y IRIRIC
ERIDARELERTDI-DIC. EBERNMSEMNDS VS
BCZRO—-THEZ I mEShEd, #HE>T0
2O0—713. BRMU%FTOERBDT1—TAHAIILT
BZELUEEZRIETDEDIERETSNTINVET,
BERRESIOEHYTE—FR
OAUN—=FRNOEERFIEITFNAINEETDIES.
82 D/N\NA A KRMOSFETERHIREA XV NEART/\A
HA RMOSFETAYZ 71278 O—1H+ RMOSFETA A /(2
BUEY, Be2DERFIRA N NN REIZO—
TAREBENMT, 3EVYNDATIDA UL NEINET,
EE./}IL%IJBE‘A_E LIBWRAYF o IHA0ILH3EER L=
&. FOBICHD VMUY hENnEY, BRHIRIARE
W LIzI8E. NV &ZI38EIDA N NETEMLT
WEFT, ZOBIE. 1Y IIBRNEEICHEBEIND
FTHEO Yy oA O—H41 RMOSFETA 7 2 IC#IFL T,
RERNVO—HARDRTFAIMF—REBOCEERTD

MAXIN

DEFFIELEY, SOy o3I ReO—HA R
DOEFDMOSFETZZA JICLT. &4y THRE(1024%
Oy oA 0)b, typ)FELI=HEFHLINVY TRAY—K
= 2RFFI, EHYVTE—RIF. VIMRY—
BRERE 1M 2—TILINE Y,

Y= vhIORE

MAX15118IFRE T —~VIL o —ZBEATHY. B
BDE T4 ) NAEDEELIIESICHREIHEZFIRL
TTN\AR%EFRELET, FREN+150T (typ)ZiBx
ERE T VI —IETFNNARE Y NI,
DC-DCOAVN—=5%=FDILTH1EBHANLET, 1R
EH20C (yp)7ElFHEFLichET. T/NARIIBREL
F9,

23V TE—RENE

MAX15118l3. SKIPAENICIEHRSNI-IEEICEENTD
BIRATEER AT Y TE—REMEEBATINET, RF v
E—REFICIE. 7125058 RN0.5A (typ) &= FNElo/-i55
ICLXDHEADINAA LV E=F DV RIZBIES, 10505
BRIFAEICIIBIEFEA, 7OVTHATIRICA VT 05
EANT 7RO 0.5ADZ Ly 3 )LRETRE>]-
Ba. A=A RAATIZBIET, RDIO Y o140
?\Mt%Eﬁtvhﬁ4DFML®%éxPWMDDU?
ENAHA REO—YA ROEEDMOSFETZA 7D E &
L&Y, £5TEEL BABELSEBYINRANUT
MBS, PNMOD Y ZIMMERSN=BAFIRIAL v 3
JVR(3.6A. typ)ITETDET/\M1HA REFVICERENL
F9, ThICEDT. VRTALIEEHAOILEZRFT Y TUTE
EERHMZR TSI E., BENOWISICHERLEIEDAZ
AVFUTITBIENFTREICKEIF T SIEmXICEN
BEEJYIILAEBRLET (R Y TE—ROERBEH
DIV TIVIDIEZSR), X+ Y TE—RTIE. /XD—
MOSFETA Oy I ADIVEMNTRAYvF I LE N =
H. BERBOBITHENBERLTHEIBLELET,
BEERN ATV TE—RERFIRABXTEALEBS
SKIPDIREEICEEZ S <MAX15118IIBEMIIEHRE—R
(CBITLE T,

ENAYAA DEEITSKIPDIREZZE LTS,
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=ME, 18A. ERTE—FEAMN

27TVl -5, RA4IVYFAR

PIVr—23a 5k

HAOBEDEE

MAX15118DHAHEBEIS. FBZEHIEGNDDE DK
PEBDOE Y-V T IEHIDIEIELDOT 0.6V~
BATCVINDOA%ETHEFE CIHEATRETY ([ZEEE
B &ES88), FBAD/NA 7 XER(+500nA) 2R
IHDCRENENEEDBEICHELL WK DICRTIHBX
UOR2MDEAEEIRLTLIZE L\, BIMEAKNIEDCEE
IFNELBUETH BN ER CTHESINDEHEN
BRLEY, 1TkQ~20kQDEBDR2ODENFEINZE
T IZEMBRMEICDNTIIRIZSHE), R2ZEEIRLI=HEL
R EFERLTCRIEZESFEL TS0,

R1=R2x[(Vout/Vrs)-1]

ZZT. 4=y oLy a)LREREIEVFE = 0.6V
(typ)TYd, XFVTE—RTHAHE0.BVICZEILT D5
&ld. FBZOUTICfAE# L CR2ZFBEGNDDB IC#E K L
TeREFELTL S0,

AT 05 DEIR

KEMEDA VO EFERTDIETA FIIID )Y T
EARDEA L. ERICE>THEAVYTIVEBEIERSN
F9, LAL. XEMEDA F O3, MEHITFAID
KEULZ IS NEIIEIR(DCR)ICDRE AN, EBIER
ERHIMESRBUEY, BFEIT. ERUYTILALDEGEER
DI30NICE LLIEDA VT UIEEEIRLTLIIZS 0N,
RXEFERLT, A VP05 EERLTLIES 0,

_ Vour «[1. Your
fsw xLIRxILoaD VIN

Z 2T, fswiEBEE IMHzDZ 1y F 7B . LIRISERM
DA FOTERLEEREIF0.3)TY, =Bl E=01>
FOZERIL plE. NA A RERFIBSKOA T OH
DEFEREEIL SATEBICTNEO>TWDRENLNHIF T,
REDERAEI=ENDZEETFOTLREEL Y,

MAXIN

1 .
IL_PK=ILOAD * 5 Alp-p) <min (24A, I_saT)

Vin —Vour) x YouT
IN —VouT
ViN

AlL(P_P) B L x fgw
ADAVFUHYDER

2TV TEIOAN—IDIEE. ANV TFUHCNIE
REFRIEADACERICELD /JD’O?DC]\jj BEEZ—TF
ISR DIOIC/IIBEY, ESRICERTDEBE Y TV A
BNRICHN 2 B0, RESROOVF S EFERLTL
2S00

RRNZEFEALT. CNORESZERELTLLESE0,

lLoaD . Yout
fsw < AVIN_RIPPLE  VIN

Cin=

ZZT. AVIN RIPPLEGAA DV FUHDBREFE )Y T
BEEEGENMADEZD2% AT ZHLE), fswlid XA vF
JRRE(1MHZ). ILoapldHNBETY, SRR 1Y
FUOBRMVANDY - EBEBES. AHIVTFoH%E
BOCIYNEINDEDIC. AAYTFUIRREBICET
DANAVTFHTOAE—=FT X EAN—ZALATICL
T<LEELY,

AAAVF U RAYF U TEBRICEODTEREEOND A
NV TINERODBHICTICHEETHD I E2ERLTL
72& 0. RMSAAVUYTIVERIE. RRATEZO5NET,

_|[Vour* (Y- vour)] "#

xlLoAD
VN

ZZ7C. IRvSIEAARMSY Y FIVEFRTY,

RMSEREIRDEHICESIDHIC. EHOO T
TEWINFERLTIEEL,
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27TVl -5, RA4IVYFAR

HHAVFY0ER
HEANIVTUYOBERICEIDERL/NISA=TIF. BE
fE. ESR. ESL. BLUBEEBDEHTT, INnoid.
DC-DCOAVN—5DEMFMEREM. BN v TIVERE.
BIOBEEICEELET, HAOUYTINS. HHAY
TUTIIBERSINDBETOEE. AT Y DESRICK
DEBERT. XUV TFTUYDESLICKDEERETIC
FOTHRLELFI, HNBE. ESR. HXUESLICERAT
SHABE Y TIVE. RDEDICHELTZE 0,

VRIPPLE = VRIPPLE(C) + VRIPPLE(ESR) * VRIPPLE(ESL)

ZZT. ABE. ESR. BLUESLICERTDHEAUY
. UTFDESITT,

Alp_
VRIPPLE(C) = m

VRIPPLE(ESR) = Alp—p xESR

VRIPPLE(ESL)IE. LXEGNDDE DEFEE S EES & L TR ML
AIBET Y,

VRIPPLE (ESL) = VX % L_
ZZ T VIXDRA 2 I13VIN~GND T,
E—OBAa 5 05ERMAP-p)E. RDELDICEIET,

(Vin = Vour)x (VOUT]
VIN

Al =
PP L x fSW

oIV TUOTEERTOESIF. —MRICKESRT
HDID. AVRIPPLECQ) N ABB D ZEHE I, BRIV
F U BEFERTDIEEIE. AVRIPPLE(ESR)DIAERS & 5
F9, AVN=—FDIAAYVF U ITEKRMTRESRBLU
RESLEL DL DICEIZIVIAVT U EFERLTLE
S EZIVvOAVT U EFERTSHIES. ESLICER
92V TIVEBEISFEEICHITH T,

—WIC. AFOF )Y TVBRAIENFELN YT
BENDEBIET, 1505 )y INBRIIA LI5S
BEANBREICKEFETDH. HAVYTIVEREISA VY
DI ZANRKENIERD L. ANWBEASWNIEEXRL
9. LAl BISVINEVOUTDEDVN S NEE. 1205
05y TIVERITBBICEMEICERELET, 105
DI EENSILTDIEICELDT JIBRREAVIUTE
TDZI—A TR RIRDERRT Y TIZLD
THAZAIEAVF o hSBRESN-BRABRIN
9,

MAXIN

BMEBENEE HNBEDERICKELE Y, BMBER.
HISEFICESR X AlLoapZldZEL &9, O hA—ZA
ISETDEIC. A F05BLUHEAT T HOEICIEL
THAOIETSIZERBLEY, BIFEOZ. O hO—2h00
ELCHERICEBZ S N-BICBUENEREZELLET,

BRAIFeVELTDN. IFEEFEEERNOBZ
BRLTZXFyTE—RENIAL. HAT7VY—2a—b
A —N=a— b ERESEDT T T—2a DBE
3. WARENCouTDEZERLTLES L\ BEFD
ERABFICIE. REICHEDCCOUTDARE S Z/HE T DI L&
ICEDOTHANT T —2a—bhEFIBRL TS0,

Al oAb
Sfco x AVour

Z 2T, Alloppld=amZE. fcold 127474 &
M&(£7/=3EO7OXBRED). AVouTlSBRDEHT7 5 —
D1—KTY, COTNARIIT VOB REBEZHB AT
BV, BEOBRERBLORTY TE—RNDBITEIC
AT == EHHTDZEIFTEF A, X FY
TE—ROBEREBEEN )Y TILIDIEZSREL T, Cout:
CORRICHNTHEBERESICLTLES 0,

BN NDBEDAESERETDHDT—ANT—ID
DT, AT OFIERBEINDHRIAILF—ITMAT,
HARRRER Y I/ T (TP = a—NF—/N—2a—hN)
BEE%E. RDOLSIETEICEDHFT,

Cour =

2 2
'—X(' ouT(uAx) ~! OUT(MIN))
. BEREH(G—/N=2a1—h)

Coutminy =
2 2
(VEin +Vsoar)” = VaniT

2 2
LX(' ouT(MAX) ~! OUT(MIN)) o
. BEYS(FUF—21—1)

C -
Uy VZir - (VeIn - Vsag)

Z 2T, loutimax) EloutiMin DT —Z N —ZX D & faf
FUTRICHITDEEERDVEESRRE. VINTISBE
BIDMEBEE. VENISBEEBERDZEREBDERE. Vsoar
lEVENE EBIZEEREH(F—/N—21—NDEFBE.
VspGldVENZE T RIS EBEY JDHFBME T, (VAN +
VsoaR)E(VEIN - VsaG)D2DMDIEE. FNFNEER(IC
AETDRA/RIOBEHHEEEZRLET,
BAOICHADA T U EERTDEEIE. TN AR
FALTL S, BRENGEIL. VAT —ADFERHET
TOTORNYA TRFHABERIED T ANMILDTRELT
<&,
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27TVl -5, RA4IVYFAR

Z2FyTE—FOREHEHDIYIIV
INYTUEREID I AT LTI, BEFEFICEWEREZREIRY
BIOICRAF Y TE—REAR—=TILLTLEE 0, B
TIEDIC RF Y TE—RTORAVF T ERE (fskip)
ISRDESICEHETRIENTEZ,
1
ton+toFF1 + toFF2

fskip=

ESENON

AQoyt
ILoAD
1 Iskip_LiMIT
+ x = -ILoAD
Vin - Vour VOUTJ ( 2
ILoAD

toFF2 =

LxIsKip_LimIT * [

toFF2 =

-z 2%V TE—RTORAYY TG, ROESICHEUET,
ton=————x>IskiP_LIMIT Lxlskip LIMIT
ViN—Vout VoUT RIPPLE = = +Resr_cout
L x| Cout *x(VIN - VouT)
topF = SKIP_LIMIT
T Vour < (skip_LimiT -1LoaD)
IL
MM
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 lLOAD
ton torF1 toFF2 = N x foK
Vout
VOUT_RIPPLE

1. 2%y TE— ROEF

MAXIN
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HESRFDHA 1Y

MAX1511813. BEERR. E—UBRT—RHIHAR
HERALCASLHEESRBECEZREBLET, 1
FOIDE—DUBRISTAVIVEMTERSN. COMPD
BEEEIZ—7/DOEN)EBEEINEY, L¥1L—%
DFA—TAHATINIA T O5DE—DUEREICED
WCZERHENET, COUYATIVBEMNDA VT OIERD
HlECE o> HHEINEER/—AXZIT3Ia1L—MLET,
FOHRR., 1 F0FDR=IVERKIILF1L—5D
FEFEEEBA T 7hanEd, COMPEGNDDBIC
BELBIDI T U ERNZEEMNT DI EICEDT,
DRTLDEREUERIBIDIENTEEI, ZDR—I
EPODHEEEIE. BWOOO—IRIL—TRXFLD
ISEICHETDHOICH/ISET, EANAELFi1lL—%
W—TE. XDO—F2aL—(LF1L—5D/VLRIE

EralL—%, ®EZ T HEEig. MOSFET. XU
AFOTTER). BEMH D OqIVY/E%E. Hh71—R
INYIRESR. BELOBEN—TIo5—T7TEFNICHA
BEI D MERBTERINE T, EERRICDITII.
ZZRRLUTLEE 0 Veomplcd /N —E21L—%
DIEERBRIIRDESICEIF T,

vV R I,
OUT _ LOAD L:RLOADXGMOD
Veomp [ I ]

Gmobp

ZZTCIUITFEEA VI 5ER. Gropld/ ST —E L —
SORSYRAVIUF YA, Rioald SHlAF B
(S8

+
. 10A\/EA(dB)/ZO
ouT =
I

REF

“Crr IS OPTIONAL, DESIGNED TO EXTEND THE REGULATOR'S
GAIN BANDWIDTH AND INCREASED PHASE MARGIN FOR SOME
LOW-DUTY CYCLE APPLICATIONS.

FEEDBACK ERROR AMPLIFIER POWER MODULATOR OUTPUT FILTER
DIVIDER AND LOAD
COMPREAl\It/ISFeTION
Vour A N
+
aue
*Crr FB
R1 _
T comp
Vg
® *—{- Vour
[+
Vo contROL | L L A lour_
o~ o LOGIC
PWM _i £sR
COMPARATOR S Lo
R2 O Rout Ro
— / CourI
T » ==
= — — Vi v
— comp @ out
IL

NOTE: THE Gmop STAGE SHOWN ABOVE MODELS THE AVERAGE CURRENT OF THE INDUCTOR, I,
INJECTED INTO THE OUTPUT LOAD, lour, €.9., IL = lout.

SUCH CAN BE USED TO SIMPLIFY/MODEL THE MODULATION/CONTROL/POWER STAGE
CIRCUITRY SHOWN WITHIN THE BOXED AREA.

M2 E—UBRE—RLFalL—5DEEETIL

MAXIN
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MAX15118
BRE—FREN

17‘379'7/1/#11/—& A1YFANiR

EF—o8RE—ROMO—ZDFE2L—FHE
BFENEEBRIL—THEEDOEMD J:I_:H:T_U/@Eéh
é\tg_o GMODL;/AO)J:D“-EUSETO

1
RLoaD

1+ x| x[KSx (1-D)-0.5]

Z ZT. RLoab = Vout/loutivax). fswld 21w F>2J

BR#. LIgBHhA 505X DIZTFa1—T4F10IL

(VouT/VIN). KslZRDEDICEtEES D2 O0—T#ER

T,

GmoD =9mc %

VsLope * fsw xLxgmc

KS:1+
VIN - Vout

Z 2T, VsLope = 130mVT. gmc = 150A/NTT,

NT—FEDaAL—YDER—IVIEBFEREERIL—T
MEDEMA > E—F 2 ZEDAFIHRDOBEE T, HH
OAVFUHOESRIGEREERIL—TDAFDHEEE LY
lEBMTNENERELIIZES. fPMODIZRDKXDICETE
IBZENTEZEY,

1 , _[Ksx(1-D)-0.5]
2nxCout xRLoap  2mxfsw xLxCour

ND—FZ2aL—5OE0Od. ROKDICHEIET,

femop =

1

f —frpeg=— 1
ZMOD = ZESR ™ 50 Cout <ESR

MENRE AT LAMEERBIIRDEIDICRKRIIENTE
=SEl

GAIN(s)= Gr(s)x Gea(s)x Gmop(DC)
xGFLTER(S)* GsampLING (S)

MAXIN

R2 SCFFR1+1
R1+R2 SCFF(R1||R2)+1
SCCRC +1

1OAVEA(dB)/20
sCo| ——— | +1
IMm

Gpp(s) =

(s) = 10AVEA(dB)/20

Gea

GriLTerR(S)=RLoAD
SCOUTESR +1

A
+KS><(1-D)—O.5 1
2n x fgy xL

GsAMPLING(S) = 5 +1
S S

(TcfoW)2 nxfow xQc

1
nx[Kgx(1-D)-0.5]

TEIL—TNEOER-ILBLOEOEF. UTDOLEDIC

ZZC. Qc =

TE,
aM
fpq <<
27x O x 10AVEA(GB)/20
;
e 1 Kgx(1-D)-05)"
ZRXCOUT[R + Sf L j
LOAD SW X
fow
f =
P3 ==,

’

foqm

21 2nxCcRc
1

I
22 2n xCoyTESR

R=ILVDEEIEFIS. RDESUTT,

fp1< fr2 < fz1< fco < fra < T2
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H3C. FR—IBKXUVEODUBEZEL. Y ATLD
IO—ZXRI—TREDIENE T > 719 VRRERL
ENER
W—TEDEIDIEF(R3DAFED)IE. BRNO-O
AT —/IN—ERBOMEIL( B S UBEERDEDRE) ICED
TEELLDEN T, VORF—/N—FIREAMETEL
RELOO-ZRIL—TEBENRHBENITA ZThe
SIEMAICETHIUTM VEEREMERLLE Y, 70
AA=—N—FREZESLILEE. BELEIIRENE
IHN DRTLDARBEICKED (AN HD)ENDEH
ZHENEY, JORT—N—FIRBZEIAYTF U IEKRE
D1/5~1/T0UTFICHRETDDNRENLEELTT,
W—T%BLS : #HEEROHEE
1) BROIOXA—N—FR#ZRERLTIZS0, fco
3fswD1/10ICF L <BED LD T4 B5fco =
100kHzISEIRL TS ES 0

2) EBHMOBAOMMEHRNEZERLTCIZT171Y
EZLLLDLDICRcEERL T ZE U \(feco > fpis
fpa. BIUTZ1ERE)e RelFIRDEDITHEIET,

1, RLoap xKs[(1-D)-0.5]
R1+R2 L xfsw
RC: X
R2 am*9mc *RLoap
x 2nx fraxC x |ESR+ L
co~~our 1 Ksl(1-D)-0.5]
RLoaD L xfsw

ZZT. KslIRDEDIZEtESNZE T,
Vs ope * fsw xL xgmc
ViN - Vour

ZL T gu=1.2mS. guvc = 150A/N. VsLope = 130mV
TY,

KS:1+

1ST ASYMPTOTE

2ND ASYMPTOTE

K

GAIN
3RD ASYMPTOTE

ATH ASYMPTOTE

3RD POLE

UNITY ———ammeems '

R2 x (R1 + R2)-1 x 10AVEA@B)20 x gy x Ruoap X 11+ Rioap x [Ks x (1= D) = 0.5 x (L x fgw)-1}-1

R2 x (R1+R2)-1x gy x (2nCc)-1 x gy X Rroap x {1+ Reoap X [Ks x (1= D) = 0.5] x (L x fsy)-1}-1

R2 x (R1+R2)-1 x gy x (21Cc)-1 x gy X Reoap X {1+ Rioap X [Ks x (1= D) = 0.5] x (L x fgw)-1}-1
X (2rCour X {RLoap™T + [Ks(1 = D) = 0.5] x (L x fw)-1}-1)-1

R2 x (R1 + R2)-1 x gy X Re X gy X RLoap X {1 + Rioap X [Ks x (1= D) - 0.51 x (L x fgw)-1}-1
x (2nCour X {RLoAD™1 + [Ks(1 - D) - 0.5] x (L x fsw)-1}-1)-1

2ND ZERO
0.5xfsw  (2nCoyTESR)-1
1

-

1
U
1ST ZERO |

15T POLE (2nCcRo)”

I
I
|
I
I
I
|
T
[

1
[2C c(10AVEA(GB)/20 v

1

1

1

x gy )7 E

ND POLE
fPmon*

NOTE;
RouT = 10AVEA(B20x g -1
“fpmop = [2nCouT X (ESR + {RLoAD™ + [Ks(1 = D) = 0.5] x (L x fow) "} )1

WHICH FOR
ESR << {RLoap™ + [Ks(1— D) — 0.5] x (L x fsw) '}

BECOMES
femop = [2xCouT X {RLoAD™ + [KS(1 = D) — 0.5] x (L x fw) "} T
femoD = (2xCouT x RLoAD) " + [Ks(1 — D) — 0.5] x (2rCout x L x fsw)”

FREQUENCY

5TH ASYMPTOTE
R2 x (R1+R2)-1 x gy X Re X gyc X RLoap X {1+ Rugap x [Ks x (1= D) = 0.5] x (L x fow)-1}-1
x [(2rCout X {RLoapT + [Ks(1 — D) — 0.5] x (L x fow)-1}-1)-1 x (0.5 x fow)2 x (2af)-2

6TH ASYMPTOTE
R2 x (R1+R2)-1 x gy x Re x gyic X RLoap X 11+ Reoap X [Ks x (1= D) —0.5] x (L x fow)-1}-1
X ESR x {RLoap-T + [Ks(1 = D) = 0.5] x (L x fow)-1}-1 x (0.5-fsw)2 x (2nf)-2
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NTEZET,
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2n fcoxRg

FA7iarveélLT BFA—TAHAOINDT T ) r—3y
DIZEIS AREA DT S (R20MCER)DENMICE DT,
T EINHERBIEDMEENEER T DDIEIL
5%9, BROYOXA—/N\—FR#MITEL. LHALFN
FURMIBICE20EOZEMTDIEICELDT. vO0—X
RIL—TMREY—2 VBRI FIL—5DIZTAT1(
BEEB(OOXA—N—FEEOEAHIIMALET, IV
TUTERANDEDITEIRL TS0,

1
2nxfocox(R111R2)

Crr=

CrrefEAddIsT. EOErR—
HEEINFT,

IWDIBFEHVRDE DI

fp1 < fpg < fZ1 <1/ [21TC|:|:R1]
<1/[2nCrr R1IR2)] < fpg <fz5

VIR —MREDRE

VIMRY—hHEEI. HOHEEREZEERCTHESEDZ L
ICEDTC EEBFDANRAERZEBSIEET, A%
ERLC. BROY 7MY —MEEtssZZER I DIcHD
CssDAVTUHDARESZERELTLES Y,

lss xtss

Css =
VrB

Iss (V7R —KER)ITTOPA (typ)T. VEBIZ0.6V (typ)
DHEANTA4—R/INYOEBER LY 3ILRTY, CouTlck
TVBEEEFEALTNDES. VIS —NERBEHIC
INAHA RERGIEH N JHSNDEEEMED B F 9, B
BV TR —NFBtss &R S Dz, RN AT
FTRERESDCssZBIRL TS0\

Vourt xlss
(24A -1 0aAD) % VFB

Css>>Cout *

OV~(VIN - 2.5V)DEF DL E LIEDHNE ST v+ 2T
U772 &SS/REFINICEIMNE D ENTEE T, 2D

C BAITRT KOS, AT YFRT)T LR
ESS/REFINDBICRCHRY N — 0% HE L TLI=E 0,
RssD# B3 #330QT9, &hHw TEIRE A ICSS/
REFINEZAZCTTILY O ARECH D EERIT DD
ICRsSHWETT,

Rss

VREF_EXT W

Css

SS/REFIN

/NAXI/N
MAX15118

(4. SS/REFINIZSMER 7 7 L > R ZEDINS %15
=7

5T
=1IC,

HDRCH b

BREIELRICED VS SIXLHNADEZ

ENVEXR
F1. SBmDEEE([1EEEFRE | ZESHR)

Vin (V) Vout (V) L (uH) LIR (A/A) C15 (nF) R3 (kQ) C14 (pF) R1 (kQ) R2 (kQ)
3.3 0.8 0.15 0.22 6.8 2.94 22 1.78 5.36
3.3 1.2 0.15 0.28 4.7 2.21 22 5.36 5.36
3.3 15 0.15 0.30 3.3 3.83 22 8.06 5.36
3.3 1.8 0.15 0.30 3.3 4.22 22 10.7 5.36
3.3 25 0.15 0.22 3.3 5.62 22 16.9 5.36

5 0.8 0.15 0.25 6.8 2.94 22 1.78 5.36
5 1.2 0.15 0.34 4.7 2.21 22 5.36 5.36
5 15 0.15 0.39 3.3 3.83 22 8.06 5.36
5 1.8 0.22 0.29 3.3 3.92 22 107 5.36
5 2.5 0.22 0.32 3.3 5.1 22 16.9 5.36
5 3.3 0.22 0.28 2.2 4.64 22 24.3 5.36

F 1 Cne Coute BXUZEDMOHmIT. FREDMAX15118DFHE+ Y b THEALTNDEDEBLTTY,
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LAL7ODFIR

)=V TRELCBFEZRRIDIOHICIE. FERN
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ETDIEDICUATDAARTA UIHEDTLES b,

1) BEEZEIDIDODI SV RTL—2%ICOCNDIF
ICHEHRLTIZE 0,

2) INBXUSS/REFINDOAV FUHIFICHEKIUEHETD
INYRDTEDRVELICEREL T, ERNGI—X
zZfEALTZE,

3) KBARADZEEIT. TETBRUEIDDARILTLIZE,
ZAAYFUIBROBEITELT, LX. HAOTY
ToY BLUAADAVTF U TERESNDIL—T
Az RIMEL T IZE 0,

4) ANEREMAXISTIBDEDERENKE NMEFEIE.
BRIV TUTEFERLTY U TEITOTEN R
TnFEY

5) ICOBHNICFESL. HRESSHICHETDIHIC. ING
LX. SKXUCNDZ BRI KEED SR LT
<7fEzhy,

B) INTDTA— R\ IEGHE<EENTHD L%
RLCLIES N TA4—= M\ VBB S OMHERSL
mld. TEDRVICOELICEELTLIZS L,
7) BRI YFUImF(LXWPBSTAEE)E. BRET S
O (FBYCOMPEE) OBt T fIE ICEHR L C
<7fEEhy,

MAXIN

BE

PART TEMP RANGE PIN-PACKAGE
MAX15118EWI+ -40°C to +85°C 28 WLP
+(380(Pb) 7 1) —/RoHSER/ Ny 7 — %R/ L E T,

FUT R
PROCESS: BiCMOS

S

BHD/N T —OREBRBLOT RIS — (VTN
|djapan.maxim-ic.com/packages =SB L T2\, HE.
Ny —UO0—RICgEND1+]0 T#]. F/21ET-1IERoHSHT G
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ZDEDICEHTDEDTROHSH IR R S ISBFHRA G B\l
FOoT/N\YT—UO—RNBIEDZENHDREFTRELTIES0,

INVT—=2 | INYT—=D SR SR
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> ° PGOOD T fg
"
D4 X °
. ; YWV g
100kQ LX g 4700pF
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o6 comp N
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200F D1 S S S S0 OF 1 070188
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SMALL-SIGNAL GND (SGND)
CONNECT TO PGND ONLY ON COMPONENT LAYER AT VIA NEXT TO U1
REMOTE SENSE GND (RGND)
CONNECT TO PGND ONLY AT THE LOAD.
POWER GND (PGND)
TOP LAYER GND FLOOD, SYSTEM GND.
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