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ABSOLUTE MAXIMUM RATINGS

INTOPGND ... -0.3V to +28V
TONto GND ... -0.3V to +28V
VDD O GND ... -0.3V to +6V
Vecto GND ..o -0.3Vto (Vpp + 0.3V)
EN, SKIP, PGOOD to GND........oooveiiiiiiiiiiccieee -0.3V to +6V
REF, REFIN to GND ....-0.3Vto (Vce + 0.3V)
ILIM, FBto GND ........... ....-0.3V to (Vce + 0.3V)
GND toO PGND ... -0.3V to +0.3V
LXTO PGND ..o -1V to +28V
BST to PGND (Vpbp - 0.3V) to +34V
BST 10 LX e -0.3V to +6V

BST 10 VDD c oo
REF Short Circuit to GND ..o

IN RMS Current Rating (continuous)
PGND RMS Current Rating (continuous) ..........ccccocoeoiiirannn. 20A
Continuous Power Dissipation (Ta = +70°C)

40-Pin, 6Bmm x 6mm Thin QFN (T4066-MCM)

(derate 27mW/°C above +70°C)
Operating Temperature Range ...........cccccoeveeenne.
Junction Temperature Range ...
Storage Temperature Range................

Lead Temperature (soldering, 10s)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation 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.

ELECTRICAL CHARACTERISTICS

ified. Typical values are at Ta = +25°C.) (Note 1)

(Circuit of Figure 1, VN = 12V, Vpp = Ve = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. Ta = 0°C to +85°C, unless otherwise spec-

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
PWM CONTROLLER
Input Voltage Range VIN 4.5 26.0 \
Quiescent Supply Current (VpD) IpbD + Icc | FB forced above REFIN 0.7 1.2 mA
Shutdown Supply Current (Vpp) ISHDN EN = GND, Ta = +25°C 0.1 2 uA
¥r?r?a;r:)cli§rvoltage Lockout VUVLOWCO) ::;Sler;;gh?gtgeer,e:\gi/l 1d0|2i:)\lled below this 305 40 4.45 v
VpD-to-Vce Resistance Rcc 20 Q
VIN = 12V, RToN = 97.5kQ (600kHz) 123 164 205
On-Time toN VFB = 1.0V RToN = 200kQ (300kHz) 275 303 331 ns
(Note 3) RTON = 302.5kQ (200kHz) 379 442 505
Minimum Off-Time torFMINY | (Note 3) 225 350 ns
TON Shutdown Supply Current \E/SCZGO’\\‘/D(;rVST\(/),NT: z6+\/é5°c 0.01 1 A
REFIN Voltage Range VREFIN | (Note 2) 0 VREF )
REFIN Input Current IREFIN Ta = +25°C, REFIN = 0.5V to 2V -50 +50 nA
FB Voltage Range VFB (Note 2) 0 VREF \
VREFIN = 0.5V, Ta = +25°C 0.495 0.5 0.505
measured at FB,
VIN=45V1026Y, |Tp=0°Cto +85°C 0.493 0.507
FB Voltage Accuracy VFB SKIP = Vbp %
Ta = +25°C 0.995 1.0 1.005
VREFIN = 1.0V
Ta =0°C to +85°C 0.993 1.007
VREFIN = 2.0V Ta =0°C to +85°C 1.990 2.0 2.010
FB Input Bias Current IFB VFB = 0.5V 10 2.0V, Ta = +25°C -0.1 +0.1 PA
FB Output Low Voltage ISINK = 3mA 0.4 V
Load-Regulation Error SKIP = Vpp 0.1 %
Line-Regulation Error Vce =4.5Vto 5.5V, VN = 4.5V to 26V 0.2 %

2
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VN = 12V, Vpp = Ve = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. Ta = 0°C to +85°C, unless otherwise spec-
ified. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Soft-Start/Soft-Stop Slew Rate SSsR Rising/falling edge on EN 0.4 1.2 2.2 mV/us
Dynamic REFIN Slew Rate DYNsr Rising edge on REFIN 3 9.45 18 mV/us
REFERENCE

= No load 1.990 2.00 2.010
Reference Voltage VREF Vee = 4.5V \
t0 5.5V IREF = -10pA to +50pA 1.98 2.02
FAULT DETECTION
With respect to the internal target voltage
(error comparator threshold); rising edge; 250 300 350 mV
Output Overvoltage-Protection OVP hysteresis = 50mV
Trip Threshold Dynamic transition VREF +
y 0.30 v
Minimum OVP threshold 0.7
Output Overvoltage .
Fault-Propagation Delay tovp FB forced 25mV above trip threshold 5 us
] ) With respect to the internal target voltage
Ogtput Undervoltage-Protection uvp (error comparator threshold) falling edge; -240 -200 -160 mV
Trip Threshold .
hysteresis = 50mV
Output Undervoltage .
Fault-Propagation Delay tuvp FB forced 25mV below trip threshold 100 200 350 ys
UVP falling edge, 25mV overdrive 5
PGOOD Propagation Delay trgooD | OVP rising edge, 25mV overdrive 5 ys
Startup delay 100 200 350
PGOOD Output-Low Voltage ISINK = 3mA 0.4 \
FB = REFIN (PGOOD high impedance),
PGOOD Leakage Current IPGOOD PGOOD forced 10 5V, Ta = +25°C 1 HA
Dynamic REFIN Transition Fault Fault blahklng initiated; REFIN deviation
Blanking Threshold from the internal target voltage (error +50 mV
g comparator threshold); hysteresis = 10mV
Thermal-Shutdown Threshold TSHDN Temperature rising, hysteresis = 15°C 160 °C
CURRENT LIMIT
ILIM Input Range 0.4 VREF \
ILIM Input Bias Current Ta = +25°C, ILIM = 0.4V to 2V -0.1 +0.1 pA
\ =04V, V -V 18 20 22
Current-Limit Threshold ViLmiT ILIM GND - TLX mV
ILIM = REF (2.0V), VGND - VLX 92 100 108
Current-Limit Threshold
(Negative) VINEG | ViLim = 0.4V, VGND - VLX -24 mv
Current-Limit Threshold v ViLim = 0.4V, 1 Y
(Zero Crossing) X VGND - VLX, SKIP = GND or open
Ultrasonic Frequency SKIP = open (8.3V); VFB = VREFIN + 50mV 18 30 kHz
NAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VN = 12V, Vpp = Ve = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. Ta = 0°C to +85°C, unless otherwise spec-
ified. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ultrasonic Current-Limit SKIP = open (8.3V); VFB = VREFIN + 50mV,
-35 mV
Threshold VGND - VILX
Internal BST Switch
On-Resistance ResT lBsT = 10mA, Vpp = 5V 4 / @
INPUTS AND OUTPUTS
EN Logic-Input Threshold VEN EN rising edge, hysteresis = 450mV (typ) 1.20 1.7 2.20 V
EN Logic-Input Current IEN EN forced to GND or Vpp, Ta = +25°C -0.5 +0.5 pA
. Vee -

High (5V VpD) 04
SKIP Quad-Level Input Logic Kip Open (3.3V) 30 3.6 v
Levels

Ref (2.0V) 1.7 23

Low (GND) 0.4
SKIP Logic-Input Current ISKIP SKIP forced to GND or Vpp, Ta = +25°C -2 +2 pA

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, VN = 12V, Vpp = Vcc = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. Ta

specified.) (Note 1)

= -40°C to +85°C, unless otherwise

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS

PWM CONTROLLER

Input Voltage Range VIN 4.5 26 vV

Quiescent Supply Current (Vpp) IbD + Icc | FB forced above REFIN 1.2 mA
ViN = 12V, RTON = 97.5kQ (600kHz) | 115 213

On-Time toN VFB = 1.0V RTON = 200kQ (300kHz) 270 336 ns
(Note 3) RTON = 302.5kQ (200kHz) 368 516

Minimum Off-Time toFFMIN) | (Note 3) 400 ns

REFIN Voltage Range VREFIN | (Note 2) 0 VREF \

FB Voltage Range VEB (Note 2) 0 VREF \
Measured at FB, | VRgFN = 0.5V 0.49 0.51

FB Voltage Accuracy VEB \Z/gﬁ% io VREFIN = 1.0V 0.99 1.01 \
VbD VREFIN = 2.0V 1.985 2.015

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, Vpp = Voe = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. Tp = -40°C to +85°C, unless otherwise

specified.) (Note 1)

PARAMETER | symBoL | CONDITIONS | mIN MAX | UNITS
REFERENCE
Reference Voltage | VREF | Vpp = 4.5V to 5.5V | 1.985 2.015 | \
FAULT DETECTION
) With respect to the internal target voltage
(T);tpTu;r(e);/ﬁcr)\llgltage—Protecnon OvP (error comparator threshold) rising edge; 250 350 mV
P hysteresis = 50mV
. With respect to the internal target voltage
?rgtpTLJr:rlégsoelg/oltage-Protecnon uvp (error comparator threshold); -240 -160 mV
P falling edge; hysteresis = 50mV
Output Undervoltage )
Fault-Propagation Delay tuvp FB forced 25mV below trip threshold 80 400 ys
PGOOD Output-Low Voltage ISINK = 3mA 0.4 \
Vcc Undervoltage Lockout Rising edge, PWM disabled below this level,
Threshold VuvLowece) hysteresis = 100mV 3.95 4.45 v
CURRENT LIMIT
ILIM Input Range 0.4 VREF vV
ViLiM = 0.4V, VGND =V, 17 23
Current-Limit Threshold viemr e GRD = 71X mv
ILIM = REF (2.0V), VGND - VLX 90 110
Ultrasonic Frequency SKIP = open (3.3V), VFB = VREFIN + 50mV 17 kHz
INPUTS AND OUTPUTS
EN Logic-Input Threshold VEN EN rising edge hysteresis = 450mV (typ) 1.20 2.20 \
High (5V Vbp) Vgi )
SKIP Quad-Level Input -
Logic Levels VSKIP Mid (3.3V) 3.0 3.6 \
Ref (2.0V) 1.7 2.3
Low (GND) 0.4

Note 1: Limits are 100% production tested at Ta = +25°C. Maximum and minimum limits over temperature are guaranteed by

design and characterization.
Note 2: The 0 to 0.5V range is guaranteed by design, not production tested.
Note 3: On-time and off-time specifications are measured from 50% point to 50% point at the unloaded LX node. The typical 25ns
dead time that occurs between the high-side driver falling edge (high-side MOSFET turn-off) and the low-side MOSFET turn-
on) is included in the on-time measurement. Similarly, the typical 25ns dead time that occurs between the low-side driver
falling edge (low-side MOSFET turn-off) and the high-side driver rising edge (high-side MOSFET turn-on) is included in the

off-time measurement.

MAXIMN
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BT (EFFIE

(MAX15035 Circuit of Figure 1, ViN = 12V, Vpp = 5V, SKIP = GND, RToN = 200k, Ta = +25°C, unless otherwise noted.)
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#R T FHFIE(4)

(MAX15035 Circuit of Figure 1, ViN = 12V, Vpp = 5V, SKIP = GND, RTON = 200kQ, Ta = +25°C, unless otherwise noted.)
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(MAX15035 Circuit of Figure 1, ViN = 12V, Vpp = 5V, SKIP = GND, RToN = 200k, Ta = +25°C, unless otherwise noted.)

SOFT-START WAVEFORM SOFT-START WAVEFORM
(HEAVY LOAD) (LIGHT LOAD)
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BT (EHFIE(5)

(MAX150835 Circuit of Figure 1, ViN = 12V, Vpp = 5V, SKIP = GND, RToN = 200k, Ta = +25°C, unless otherwise noted.)
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BT (EHFIE(5)

(MAX15035 Circuit of Figure 1, ViN = 12V, Vpp = 5V, SKIP = GND, RTON = 200kQ, Ta = +25°C, unless otherwise noted.)
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32 FB 2V & i LU, B REFINGE 3 £ REF, A FLPH 40 FE i i o far HH F (1 6) . FB i o 6 0 o FL
B 72 & 3 FF 2 MOSFET () S8 i (7]

13 LM PRI IBR Ao, FRIETIFR 70.05 (1720)7 LAILIM 5 J4_FFL R . ¥ TLIMG% $2 58 LB 40 i A (B2 7E REF i),
FFAE20mV 2 100mV (ILIM _EHL A 0.4V 2 2V)3E H % B BRI T TR -

HNERIEUE ST A . REFINE T % £27E REF AT AGND 22 8] (19 FLBHL 43 5 #5 15% B MAX 15035 ) S 45 45 HL

34 REFIN (Ve = VRepn) - MAX15035 68 — A6 bbgess, JH TR MIREFIN AL R A8 AL, suv/r4a il i
PGOOD Fl# FE A 3 .
35 REF VIR . SR — H InF R G A0 oo i Bl . FE v mT X AR 0 3k U w238 S0p A A FRLTL

Bk b A A . AR [ A B A EL P R IE R AR IR S DL R s A5 LR A TR AR
VDD (SV) = 9%%'JPWM1‘§K

36 SKIP REF (2V) = B i = (e 80 A8 o 4 3 1) PWMLAR 2K

TR (3.3V) = P MR (e 480t 78 v Te o | PWMAR 5X)

GND = Bk ikt 2 G4l A2 p 0 3 | PWM AL 2K

a7 v SVASIUFLJRFE JE . 385 — AN B 19 20QEEBHL P #6332 5 V. SR — PR % A Voo 50 5
cc AL .

IR AR T i LR A 28 Y - TR SNG4 i b R T LU A R T (Vi) IR 1 200mV (MU ()
38 PGOOD | == tH300mV (MAUE)ES, PGOOD MRFLF-. USRS FEL oG, A il A TRAEAE, WPGOOD
AP . RN E S S REFINASL I, PGOOD B, B3l mi LS .

o AGND | HJSH /BRI . Py HE T Peb A M SR T, LB S .

EP2 | PR R I MOSFET (9 BOFAA MOSFET MR (D). HEHELX E ALY
(42) T, W

i IN | B3 % MOSFETH A ML . A # B% 53 MOSFETHI Wi (1 2)
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5V BIAS

Voo TON
N
BST

Vee
AGND LX
PGOOD PGND
MAXIMN

ON | OFF N MAX15035
GND/OPEN/REFNpp ——30 | 5P FB
3

1000pF

REFIN ILIM

Rron
sg 2002
18-26, EP3 L
30 L CmT
[ o Lo
0.1uF L1 = QUTPUT
1.05V/1.50V
5,16, EP2 + 15A (MAX)
c
6-15 I ouT
] — PWR
= PWR

32

SEE TABLE 1 FOR COMPONENT SELECTION.

B 1. MAX15035 %5 v FH HL B
F1. fEN AR ITT R

Vour = 1.5V/1.05V AT 15A

Vout =3.3V AT 6A

Vour = 1.5V/1.05V AT 10A

Input Capacitor

Taiyo Yuden TMK432BJ106KM Taiyo Yuden TMK432BJ106KM

FIGURE 1 FIGURE FIGURE 1
COMPONENT (FiGY ) (FIGURE 6) (FIGU )
ViN =7V to 20V ViN =7V to 20V ViN =5V to 12V
TON = 200kS2 (300kHz) TON = 332kS2 (300kHz) TON = 100kS2 (600kHz)
(3x) 10uF, 25V (2x) 10uF, 25V (3x) 10uF, 25V

Taiyo Yuden TMK432BJ106KM

(2x) 3304F, 6mMe, 2V

(1x) 330F, 18me, 4V

(1x) 470uF, 7mQ, 2.5V

12

Output Capacitor Panasonic EEFSXOD331XR SANYO 4TPE330MI SANYO 2RSTPLF470M7
Inductor 1.0pH, 5.3mQ, 27.5A 1.5pH, 14mQ, 9A 0.47pH, 3.7mQ, 15A
Vishay IHLP4040DZER1R0O NEC TOKIN MPLC1040L3R3 Cooper FP3-R47-R
R2. TR
SUPPLIER WEBSITE SUPPLIER WEBSITE
AVX Corp. WWW.avxcorp.com Pulse Engineering www.pulseeng.com
Bl Technologies www.bitechnologies.com SANYO NA Corp. WWW.sanyo.com
Cooper Bussmann www.cooperet.com Sumida Corp. www.sumida.com
KEMET Corp. www.kemet.com Taiyo Yuden www.t-yuden.com
Murata Mfg. Co., Ltd. www.murata.com TDK Corp. www.component.tdk.com
NEC TOKIN Corp. www.nec-tokin.com TOKO America, Inc. www.tokoam.com
Panasonic Corp. WWW.panasonic.com Vishay www.vishay.com

W(rth Electronik GmbH & Co. KG | www.we-online.com
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Fr/EE A7 B B
MAX1503547 £ 57 FH E i (B 1) 32 At — i3 FH Y 1.5V 1.05V
W . R1GH T IoFESE. K250 T Ui Ut R .

EZY
MAX15035 F& F 42 il % A% o 2 L (1K it F 5 v
AHLJE 2 )W A% 3. MAX15035 3% f Maxim &4 1Y
Quick-PWM fik 7 181 il 4% , 32 42 | SR AL & DA Ak FHL PR S3E 971 3%
B BRAEAL . FFAE — AR TE 00 B F R S L PR AR G
SE I TAESUR AL TAE S . Quick-PWM &5 #4915 45
i o T ] AR I R PWML 738 I 25 e B 2 11 ] 3
[ s 38 2 1 % 5 19 1 30 s 1) (A5 A PR I 5 ) ik e 43
SR Y] ] (PEIVD) 42 1 25 440 Hh 5 431 2 A8 Ak 318 B RS (19 [ .

+5VIHEREIE(Veo/Vop)

MAX15035 B A SN TR B2 —ANFMERSV I B LR, AT IER
SV i B HL R A 6 T

SV fi B FL U A PWM 42 45 0 D9 BRI K 3h 2 ik F, R
SN GERTE
Igias = Ig + fswQg = 2mA £ 20mA (S5 {H)

MAX150357E Vpp Ml Ve Z [ —A~20Q R, f#ifk T PCB
fiJd.

BHIZ{T. BEEHAFIEE
1821801 5] PWM £ 5
Quick-PWM 4% il 2 A4y 2 o [ s M . 5 @A) AP HL
S T At P R 3 KR 4 (1 2) - 2% 5 R A 5 i HE B P
AMIESRAE Ay FpE i DA % th S0 42 A PWM AR}
el 5. Pl AR AT 5 v 0 T G f) Sl B ) A0 22 45
T AR, 1% A 1 Pk 5 B S A F R R R
I, SRR IR . 55— AR s i e Rk
BT SF (] (B8 R AF 9 200ns) . TSR 15 22 L ARC 2 A HE M G FL P
RN TF R IE T A M TR T HL 8 S B AR S i JE o
DBTRSFR] , 0 FF I B A T

MAXIMN

15ABEEHG [Ed7, PIEHFX

SiER E B
PWM M2 M Z DR AR S HE, BWE T mlIFRE
SR X R . BB, ATV A AR S G R
104 AR B8 iy A AT i ) E P B S S . R T e ) Sl
R[] /2 b T TON S 9 5 AR, T 5 FB AL 45 FL R A
ELe:
FEB ] (ton) = tsw (VeR/VIN)
H, tow (FF 3% & #)38 53 TON FIIN 2 fil] (4 B BH (Ron) #E
Il . ZEIEAERA B R & A 2 0 1 0 T RE
3% 7= A 3 RE R (T 402 . #E TON AN 22 [ 3 4 — A4
HLE (RoNn),  FASRE B T 56 A Wi tsw = Ufsw:

Y/
tsw = CtoN (RTON + 6.5KQ)(VOF5T\

Hrp, Cron = 16.26pF . 28 A B 25 I (VouT = VER)
B, 96.75kQ % 303.25k Q1) HLBH 43 51 X I 167ns (600kHz) %
500ns (200kHz) I 3¢ 3. 549 (600kHz) TAF J7 2 fo i fi
JHANRSE e, BB KT LB SRR . XFf LT
FE T 3] LR RIZE (A28 P TR BC AR . Fl AR 1 R U A 42 1l
At /N . ARII(200kHZ) TAE 7 AT L2
B @R, BT R Jo R FE AR =S [A] .

EESSHETET T, SERRIYFF MR B T = E

__ VB +Vbis
ton(Vin - VeHa)

Horr, Viprs o BRI LI s (45 (] 4 B i A . FLIEORTPC
FLPHL) 9 7 2R R IR B 2 TS Ve o 7 AL I i (B0 4 e 3 T
. HUECRTPCB HLBH) I B 2 F15 ton o MAX15035 1
BP9 SE A

LEIFFPOR. UVLO)

YKBHEN B m -, H SV E R IE(Vpp) DL, (e
MAX15035. iR b, — HARfER S d HUVLO
FIBR, PAERRCILE % I 5, FF il i — 4> S0ps Y FLAR 25 AiE
IB P R AT R, AR IE fi 25 P B R AL L B A AR B 1Y
I () S22 IE AR S . fERE R AT 5 L2 )5, PWM
Pl BT S A
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1
1
TON ! |
— N 1
! ON-TIME oy : BST
X COMPUTE 8 Q TRIG y —— X
| ONE-SHOT - N
. &< |
1
I L 1
\ |
(= B g
. ON — \/‘/ |
1
: ! Qe Q R : X
\ ONE-SHOT |
1
\ INTEGRATOR |
: ERROR (ccv) - = | v
| AMPLIFIER [ T : bD
! €T |
| L L |
! o = - s ol L
! —1R : PGND
' | - L
B -
QUAD- i
BLANK —m|  LEVEL
DECODE
e O s L]
EA+0.3V O—— 2 . i
il : ZERO CROSSING :
\ i i ; :
1 1
PGOOD I VALLEY CURRENT LIMIT |
AND FAULT - . [
PROTECTION ! ' |
| e ILIM
REF
EA-0V ©
Vee
EN SOFT-START/ RZE\é
SOFT-STOP
PGOOD REFIN

}—

MAXI

MAX15035

DYNAMIC QUTPUT

TRANSITION DETECTION

______________

2. MAX15035 77 HE[E
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YVee EFRELIVEL LR, filk B A7 (POR), Xtk
PAF AR AT R AL, R EERAS R ER TIE. Vel
FFE 425V 2 HI, Vec UVLOHBREE (FFF L3hiE. —H A
G REEE RS . Voot 4.25V I HIKZHEN B & i, 4%
H 5 2 g L v b E . o IR R AT IR AT, g A

1.2mV/ips R B KM 1 U, (8 HA 3 HARREFINH [ :

Ve __VrB
1.2mV/us  1.2V/ms

B sh R B AR R, TR m] Sz Bk 2 i AR
G LR . 243K F) HARREFIN HLEEZ9200ps J5 , PGOODZAE
HEBLAS . MAX15035 £ %K 3 2h 1A B 2k A Bk k=,
TE K i 309 ) DU T A A 5 Al PWM R SX, 55 SKIP Y i &
Jok.

B3 Eahi, MAEVee Z BN A . 0 54 il i
ER Sk TN WSS UR RV R e T Y S oY (US|
KPR . EfEENSUR Vec - E T 0.5V IRk
T BRI R GRS

MR Ve HUE R E £ 4.25VRLTF, 35 525 WAk B 5
ARV IE® TAE. 4 7 R4 6 A 7 Ao s
P L RIOCHT, G LX A E A .

tSTART =

ey

WU RGHARENET, MAX15035 3 A K 3 #8 5c iy # X
PGOOD ¢ sE RIRLAG, I oA H LA 1.2mV/ps 1Y 42 3
TR

Ve __VrB
1.2mV/us  1.2V/ms

A 7 o R T A R PR A — R Y I
[F1] &1 348 P (M U F 24 0.5ms %8 2ms) AR iR, AT DAAR AR AR
A LR 2 SR (BEL M ) , - DR T T LAy 1 v T 9 il
FREE BRI MOSFET, o i AR L BT 7 A2 19 07 i
LR (R BELJE R RY) . X M7 2 25 1 3 3 e A it AT
Z (8] F T SH 007 0 0t PR T Y P4 0 . g R 2R aA
FIERALE, MAX1503558 4 K WT: WK Bl daAs k(XA
FPHAS) . FHESCH] . YRR £ 290.1pA (HAVE).

tsSHDN =

MAXIMN

15ABEEHG [Ed7, PIEHFX

2 A i UVP 8038 OGO, 6 J5 3 e W P 41
PR B T RO BUEIRES, B ILfE®IdR S . il 2 EN
SO Vec LI R 0SVILT, AU BRI BT, 4]
o BLHT AR

MAX15035 7E 25 i IR] B 3k Bk Bk, FEBOCHT
JATE) U AR SR I PWM AL, 5 SKIPHIICE To k-

T1E#=C
BEE(SKIP = FF# = 3.3V)
¥ SKIP B 25 1] JE gl ek Ak ik i =X, B /N 18kHZ 1Y
FF A . R B Bk 2 mT DL B R e R 2 E B
b Jk ek AL AT R 7 AR A E AR . E R AR R, R
Bk F 5B K R (ILoap(skipy) I, FE 4% B 3h it
S| [ 52 AR A PWMAR R .
445 Sl 2 A £ 5% 22 33ps TS I K hERT, H % Hh s
k. — Bk, #8787 MOSFET,  RABR ik
P, 11 FELIAT (1 3) . FE LB A 3] R AR AL TR 2 )
15 Tl 25 07 TP AR 10 MOSFET - s % [ 72 Sl psf ] . 24 S5 Bsf

33us (typ) ——»»|

/ '\ INDUCTOR
\ + CURRENT
\

e ZERO-CROSSING ™~ _

DETECTION

B3, AT
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(R4 SRS, 4%l o JE T (0 AE (I MOSFET, B 3 ¥ ] &
I3 A R AL P B T TR LAR 5 LK R JR Lk oo
JABAREE, DA O R R R T Mk e S 2l R R e IR T e L i
R

7 o 5 0t AP D BB P TR, LR
TR

MisoNIC = I x 0.006 = (VRerin - Vg ) x 0.7
H, Vpg > VRERIN-

{65 1 75 2 46 PWM 28 (SRTP = V) K48 1 it % e e 28,
1% HCRE AR T P A0 T 5C  Sad I [R] . 0K (8 AR TF
SR B 15 1o 12 TF AR 9K B T AR 8 PR 4 AR,
T LX R4 5 25 H A Vour/Vin,  HUE LI TE R 3R i %
58 I PWM AR 2 9 DL SR TP SRR AR 2 B %E . SR, o il
PWMABE KX MR - 280, SVHRLIEI 2148 10mA
SOmA Y ffm B FLIT , BT IR SCHR

K REH, MAX15035 B 3R i PWMAE L, 5SKIP
ARG A TC K -

B shEkAk E L (SKIP = GND gt REF)
Bk ik i i =X (SKTP = GND K 3.3V)F, P RBHL iK% 42 i 75 52
R E SR EPEM AR . X M2 T — D HOR RS,
2 U 2 A6 I 1 B JRC R 3T Ao T I R LR AR T T S A R
1 g TR B T LX R PGND 22 4] (9 22 43 Ha,
LI R B LR TR 22 RS A T TRR(E . ML T
B SEARRT, MAXISO3STR Tk L ar A, Hitk
SR L 3 i FR R B Ak TR e M A S LR 1 50%
Eﬂkﬁéigﬁﬁﬂ‘ﬁit(m = GNDE_IQUT < ILOAD(SKIP))—F’
B TR AMER I, R B RS iR E
BRI RE = 291.5%.
W HESKIP 2 GND R, MAX15035 53 76 Bk bk b s =,
F T TR R ISR A, T DA R R 1 3 S Bk AR B
[F1) B ke 0 26k EL O R A R . SO i R A
i, DABEAR R RE 7= A= (0] B MR, SR AT LY Bk T
FE, B AR IS 7= AR 9 i A TR TR . 2 DLl 4 FNEL S,

! 11 DYNAMIC REFIN WINDOW
T

ACTUAL Vour

]
I
| I I
) )
OUTPUT b
VOLTAGE 4 o INTERNAL TARGET P ¥
) [ ) T N
I I I I [
i i L L
INTERNAL i i T
P conoL L : Sl — '! |
| | Lo i
] . : . ) ) ()
i i L L
PGOOD | BLANK HIGH-Z | [BLANKHIGHZ] 1
: i L B
o[ | SET TO REF +300mV [ 1] | EA TARGET + 300mV
i i Lo i
) ) ) ) ()
! - v v
DYNAMIC TRANSITION WHEN SKIP# = GND
[&]4. SKIP = GNDHT [ 3% 14
16 MAXIMN




15ABEEHG [Ed7, PIEHFX

1 ! 1 " DYNAMIC REFIN WINDOW
—— l -
""""" i o
REFIN [ I
1 [
[ [
[ I
™ [
| [ | 1
1 : : : [
OUTPUT | L i i
VOLTAGE i i INTERNAL EA TARGET = ACTUAL Vour i Ll
" E " " i
INTERNAL : B : i

PWM CONTROL | | PM | . SKIP | PWM | . SKIP |
i 0l i 0
" Ll : O
X H_mﬂ_ﬂ_ﬂ_lL n—1—1n—1, fIJLILH_IULJL—L—
PGOOD I BLANKHIGHZ 11 T BLANK HIGH-Z | 1
1 1 1 (]
| [ | "
SETTOREF + | 1 i
ovP | | i | EA TARGET + 300mV | | | EATARGET + 300my |
| " | o
1 [ 1 "
DYNAMIC TRANSITION WHEN SKIP = REF
415, SKIP = REFIH)Z) &
BHEFEEEREI  ZEF, MAX15035 [ P EF 4 28 %4 5X A~ 50% 14 i H S0

PR O FEL SR P RR A 487 LR N B, T DE Rk
MOSFET L FL I . A SR MOSFET R FL i i 1 4%
PO PR A TPR ,  PWML 2 il % AN BE 3 3haf i F . SEBR g
WA FEL 3T 2 B A P 9T R A D PR g Y — A FL R AL Y
B R, R A0 BRI AR A R R RE ) S R (A
LW/ NGENER U NTTE | QL e /A T e N S L i g
JUF A RGBT #R A 2 -

FESR M PWM AL, MAX1503518 B4 R i E,
B 1 7E V oy W i HRL I S HE BRI 2 1) ) FELJRRERLIAL - DR
BRI PR e B AE 20 0 IERR T PR 9 120% -

BA s B IE

MAX15035 ¥ 15 4 2094 B, T LASEBR F 3 it P
FUR M T B H s P P R A SO R R 50% . RS

MAXIMN

HLERZ AT, WL, fH i R TRk
PERY LS, 2 W Electrical CharacteristicsZ% .

TN HEE
MAX15035 44 FB i () B8 98177 28 REFIN i 9 1% 2 FL . 38
3t 2 25 REFIN B3 R (B 1), MAX15035 7] DL T 16 4~ % &
F 2 A Sh S WO i H LR 9 B B . REFIN LR & 2B B R AR
fRst, i FE R 9 728 T 2R p P ER9.45m V /s (Y R 42 2R H
He e U R R R AR . R IRE
FEAR A E] 1 TR BR 1), AR TRAS MEUE . B
ML E T R A I R R R, RO PR R T
LI AR R . BAMAY 17 38 FL T 4 76 REFIN FL R IF [ 48
AR RS U3 G i i HL (9 AR AL, FE REFIN HRL H 71 [ 48 Ak B i
fea o PR ) AR AL
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Rron
5V BIAS ap o 122 S82K02
suery )™ oY oo
1uF ¥
u I W |1E2.EP3 _ 1
2 pwR
o BST
37
g‘ Vee
AGND R10 LX
100k
PGND
PGOOD
ONJOFF m— 2ley
_ FB
GND/OPEN/REF Vo —— 30 L 5p
o MAXIMN -
1000pF MAX15035 20kQ
€7 || REF AGND
AGND
sl o e
REFIN ILIM | 7VT0 15V i
i INPUT SVais |
AGND : :
3,28 EP1Y ' i
J__{7 | ke - :
—_— 1 . 1
PWR  AGND JOPTONAL—— 7 E
SEE TABLE 1 FOR COMPONENT SELECTION.
6. 2R R AR #5817 i M Y
HWHBEXTF2V 56 (R L B bR ) Ho s R B (R ZE LR 1

RUEREFIN[RHIZEOE 2VIER N, H2, BT MAXI15035
K e LR A A(FB), FE 3 A BR il H R (9SS L. 78
i 28 FB 2 540 b 2 8] I A FLBEL 23 FE 2% (1 6), MAX 15035
AT RASCRE VDL B s . SR, H T o 0 Sl
B a5 FBA 3¢, R 40 i FRL I 2 5% M) SR FF 5 4%
VEUNE BE 2% FHl ] [ B F S5y

PIEBR
BT TR (8 FB i (9 B P LR <8 T HARELR(E . 1%
PR BRI e X B 45 P P ot A7 AR AY Bl AR A L I (181 2),
Te VA AT S L AT R R MR AT A2 4L, #RAE
i 52 R 0 1 BT AS ZS H  FR I . AR O i T LUK
H (R AL £55mV (JURIAE) . BRAkpBEl T, MAX15035
FEREFIN T 4R 18] T BEAEE, AT UG 4 5 A i A
T — AR AR LB % TAE . @R iist ik, ERIBE

18

SR 20ps.

B TR Bt 455 (PGOOD) FIgt fE 4R #A

PGOOD o ¥t FF i i 1, P 2 462 M 0 ) L S 19 2
i EH . PGOODTE X Wi (EN = GND). 3 sh A4k e iy
R AR . R B & 2 200ps (HEIE)E, HE
S 2 T UVPTTFR(REFIN - 200mV)3f AKX T OVP[]
FR(REFIN + 300mV), PGOODZE A& A& . 24 [ ik B &
k& 2 H b5 R (REFIN) LR 200mV 8 F %2 H AR HL &
(REFIN)LL_E300mV, =% SMPS 4 i #& iy, PGOOD
A5 AR HLAF . £ PGOOD Al Vpp 2 8] 3% 4% — AN 48 i kg
BHL, mTLRAT3 I PGOOD 1% #i th P K2 i,
100kQ {4 b7 L BH B AT AR 47 3t T4 . P17 7 7 o EL VB il 2
TR A L

MAXIMN
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ONE- <
_U SIEI\IST <

200us

TARGET
POWER-GOOD AND FAULT PROTECTION TARGET +300mV
- 200mV g
T I <«
N &/ S,
SOFT-START r} ovp
. J
comPpLETE ™ s

[ OVPENABLED

FAULT

——» FAULT

LATCH

M

CLK

=
O

I— IN OUTJ

F POWER-GOOD

P 7. F R RE 2 R Bt (R 7 L s

TERIF(OVP)
41y 5L A BRI 300mY, HLOVP RS
YREMRERI T T, OVP HL s 3 BV BRBILX KA . HLA
PGOOD. 1% & k& 8l 17 3 2% 11 SMPS # il 2% . fih 2 EN &Y
H4 Voo ARSI Voc POR DL FEHT EHL, 7T TS BR R4l 7728
I S A

RERIA(UVP)
4 ) ot FL R K 2 KT H AR HLEE(REFIN) AR 200mV B, 4%
il %% 37 B H PGOOD RLAK I firh & — A4~ 20018 Y B AR 25 5 st
5.0 TR R ok e A A 200708 P AR R T R BT TR,
] fih 2 2% s 5 B A 3 L SMIPS FF- 44 S s e . 24 N B H
FREEBZEO0IVLLT, MAX1503538HILX M e A . fil
KENZCKE Ve ik 2] Vee POR AT EHr B, AT i Bl
REEIFRY, HEBE SRR .

A BRI (TsHDON)
MAX15035 BA bl e AR 4P rL i . 44538 T+ 22 +160°C LA |
B, AR RO M g 2%, hIKPGOOD, Ff <M
Ehlgy, HmfILXCARES. 450 FRE15°Cle, itk EN
B Ve PRSI Voe PORDL N E B EHL, B DL B %
T

MAXIMN

Quick-PWM iZ it B

Ve TF S AR R F R AR (SO FL L) 2 i, 1 e e

ST LRSS B AR K R . ARE, TR EEETT

AR TAES . LN E e Tt fE:

o MINH[EER: %kﬁ(VIN(MAX))M‘ZﬁLﬁ%iIﬁ;%ﬁ:
TR FL VR P A — B /M (Vinovng) 2 T B
SIS EREAY . R 22 T LTt BE R T 5 FE PR T 19 F AR A
M. WHERATRE, PR A B EA A TR ESE.

e RAXMEBEIM: TEZEMWAE: WE fEAER
(ILoADMAX) R AE T BRI TTAF R S HIERE 5K, I AL
SO A R L PR R A A M D R R 9T FEL S 1%
I EEMEART (L oap) R E TN IR KN, HI29%E
i N FLZY . MOSFET F1H:Ath 3¢ S $A 8 Jo 4R 1Y 1645

o FRREAEE: FF MR MBS NI HH AR 5%
K, i FMOSFET JF £ #5 #E 5 45 % A VN2 UIE HE
PR AR AR KL T R T KR AR . fefE
SRR A H I 5, B MOSFET 38 £ A 1« & &
St bl Y AR R B R BB
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o HEBTIEm: XIEHIE TR SRR, BrSmY
55 R 2 (AT . BB IR, R A g
S5 1N 05 N (2152 4R I 7 NI € 1
i R BB . SR 19 d /) P JREL R FEL B T A A
FF IR SRR R PR B A IE 9 ).
LR R T i iR/ IMEH T 2 Tt — B BN R, e
AR AR H BA 20% 2 50% i 2308 FLIA -

FB R E

T 5K 551 2 1 Pl JRR T A s (L8 P AL 71 43 B LIR) B 52 1) P
BT :

L=/ VIN - VouT \(VOUT)
LfSW|LOAD(MAX)|—|RJ VIN

FEW R R EOR A RTR T, R AT fE 19 5 A 3 R B
RARFERT L. BARERBEBONEH, H REFE 200kHZ A1
RS 35: MK (SR ER 7SR R S T o & vive - A I VAL
AR, LABH PR AE AL LTV (B (Ippar) B AN A A AN :

Al
IPEAK =ILOAD(MAX) + Ty

P 75 ey iz

PRI LT 22 RO R S S R RE , JEHORAE Vi - Vour
ZEMEAR /NG . IR R R Fo v/ LR P SR M BT, K T
HH U IR P A (R DR R T O S B R . i Bk R S i
KTz A, AT LA S8 B 5] 7 55 /NG T I [ 75
B 22 AR AE T %0 RV FL I -

2 [(Vourt
L (AlLoaD(vax)) (Ol\J/ITNSW

)+ LOFF(MIN)

VsaG =
2CoutVour

((VIN -Vour ) tsw
VIN
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Hr, toprvny A /N BT[] (22 W, Electrical Characteristics
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AHLILT PRGBS T ILIM S BB R 1/20. 2295 & — A [
SERIA L IIRAE, ATEREFZILIM & #3Hi(AGND) .2
)42 — AN LB A TR A . AME5400mV F 2V i I 15 70 B A B
F20mV 2 100mV A H TR . 385 PRI TRRET, R
1948 FERHRPE, 870 A B LR TE SpA 2 10pA e
i, DU sn H i IR 51 AR IR 2 .

MAX15035 2% FA{% 23 MOSFET #9538 H BEL/E b #6237 C 14
(RSENSE = Rps(ony) - 18 # HEBCAF Y J5 U240 B 4 s 1°C,
FOVFHEN0.5% 0 B BE, 1 Pl BEL 206, % B VT A R
Wk, BRAEUETRETFE ILIM BB 43 FE 2% b4 NTC #4 e B
Xt B IAL 1T B E AT i M -

#riB = FR i
F A — S TEILIM A 2 (R AR AR R RE B 307 A — AR I
IRR, 784 F s AR B2 (3T R PR P AR 47 (S LA S)
P ik =PRI 5 Bl PR o e e 155 100, 1 L JRR L 3T, (LA 204 44
Wit DUMETEIER TAENE O T8 AEnT S ERe . Naessdr
R PRI T TR 3 B A IG5 D4 1l 25 4 R RE AT 5 .
St AR A 0 BE PR TTRR e/ IMEL (2 Vour = 0V
WA AR T I shid F2 i i e K Rk B (2 D6 & s
FELAL )5 25 i ) P2 7S LI A Y e K AL 2 R :
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|+ 1.05V 7A
6-15 Cour
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ON | OFF m— 2L EN MAX15035 ;
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REFIN ILIM
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PWR AGND

SEE TABLE 1 FOR COMPONENT SELECTION.
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BB ESEE (e AR RTE R R PR 0 R S I T
o S L ESROR A . Mgy DR R ROKCEI TR M ESR KN RS
k. AABESRIAECRAAIRE A Eas s B WESEBORIERESR )
AT Regn < | — N *fsw xL
A PRI 2 1 L 2 28 1 T i 7 A (Vi = Vour ) Vour
SURBVAS 5 IR, S0 DRI T
WS 7 114 7 o KBRS T B IOESR /. Zmsig 0 SV T
5 3 Y HLFE RS

VRIPPLE

VSTEP

R R s— 2=
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IR RLZEENRCREY. . B AT A 1 bR
PAEBE T R ARESREDR LR S, 5 e ra A 1Y)
A L. WEREREARIMMESR, (HELAEFB
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M p R A 1 Vs ag FI Vsoar 2 30) . BRI, i FELZS (191
PR ST FL A AL 2 BT (1 . ESROFI R He 40 (8 1Y
KRMEA, & WED.

Xt F Quick-PWM#Z il v, REUAE MR T 5 IF iR
MR FIARSCREL S, FR AL ESRIE . i AT E
MHTR RS

fw, 1
n  2rRerrCout
Rerr =Resr +Rpcs +Rcomp

Hr, Cour it %, Rpsg el A B B30
IRHLBE , Rpop A2 % H HE 250 0 S 40 A I 2 [ ) R B Al 27
AHLBH, Reomp & H I 5 A2 Ui #8 G AR U M 55 2 Fi B
(WLE11).

TEA 2 28 300kHz B br o B F e, 8 5000 6 Wb 5 JE I T
95kHz, KT 50kHz. #RE ERGFESRK, frifEfH
BRRE YA M LA KT S0kHz Y AV ESRE 5, &
o AT ] A0 A 1) G A B AT il R AR E R . TEAR IR
A EE DY, R 1ISmVp pil 8O & A ESR A 15mV/
(10A x 0.3) = SmQ. F330pF. ImQ A& A 4 s 28 -1k
iRl R (R 4.5mQ (B K AE) A ESRAT1/(2m x 330pF x 9mQ) =
53kHz I ESR % sifii%, £ LK 10.
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PGND

MAXIN
MAX15035
FB

STABILITY REQUIREMENT

AGND

AGND€7

1
ResrCout =
ESRLOUT Zhow

B9, fii 1 R HIIR &) L 2 £ R 2 1 o 11 17 T L s

PGND

MAXIMN

MAX15035 — PWR

FB . ®

AGNDN/ — PWR

STABILITY REQUIREMENT
1
ResrCourt =
ESRLOUT -

FEEDBACK RIPPLE IN PHASE WITH INDUCTOR CURRENT /\/\/\

GND ‘\?

AND RcompCoomp = S
fow

PCB PARASITIC RESISTANCE-SENSE
RESISTANCE FOR EVALUATION

OUTPUT VOLTAGE REMOTELY
SENSED NEAR POINT OF LOAD

B 10. JHF R G087 FIE RS a9 18 B 42 T o

22

MAXIMN




15ABEEHG [Ed7, PIEHFX
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OPTION A: DC-COUPLED CURRENT-SENSE COMPENSATION

( L
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L 1
STABILITY REQUIREMENT

\COUTEL AND LOAD LINE =
2fswy

DC COMPENSATION
N - < <> FEWER COMPENSATION COMPONENTS
S on <> CREATES OUTPUT LOAD LINE
BST T <> LESS OUTPUT CAPACITANCE REQUIRED
— PWR FOR TRANSIENT RESPONSE
T ///, L \\\
X —e LYYV ~— >
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PGND | NSENA | 1
I |
MAXIM | ' Reenp = PR
MAX15035 =\ T VVv—? K
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i \ I ‘
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RSENA +RsSENB

OPTION B: AC-COUPLED CURRENT-SENSE COMPENSATION

FEEDBACK RIPPLE IN PHASE WITH INDUCTOR CURRENT /\/\/\

AC COMPENSATION
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L. <> NO OUTPUT LOAD LINE
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I
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MAaxKIm | i st
\
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PWR |

!
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\ Ccomp J
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L ) 1 1
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2 OS-CON), FRAEANT TR HEAMHIEM, JLH
SETE R A 8 TV R BOE SR RGP . IR
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2205, HLRREL TCIRFE RN T R R N £, BRI
MM RH R, BN Vet KRk EF-.
AHPhE/MEALS, HALLEFIET, PUELE Vsag-
W AREANR/NT/EBEZETE. GEMEE, R
ARt E RN TR E:

(
Wmmm=(
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