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MAX15039

6A. 2MHz. PEERIFTIES,
& FF K

ABSOLUTE MAXIMUM RATINGS

IN, PWRGD to GND ......ooviiiiiiiiiiiiiiceccce, -0.3V to +6V
VDDto GND................. -0.3V to the lower of +4V or (VIN + 0.3V)
COMP, FB, MODE, REFIN, CTL1, CTL2, SS,

FREQtO GND ..o -0.3V to (Vpp + 0.3V)

OUT, ENto GND ... -0.3V to +6V
.................................................................. -0.3Vto +6V

............................................................ -0.3Vto +12V

-0.3V to +0.3V

[XtoPGND .........co...... -0.3V to the lower of +6V or (VIN + 0.3V)
LXto PGND .......... -1V to the lower of +6V or (VIN + 1V) for 50ns
ILX(RMS) (NOTE 1) oo 6A

Vpp Output Short-Circuit Duration ...........ccccooeeivenn. Continuous
Converter Output Short-Circuit Duration.................... Continuous
Continuous Power Dissipation (Ta = +70°C)

24-Pin TQFN (derate 27.8mW/°C above +70°C) ........ 2222mwW
Thermal Resistance (Note 2)

Operating Temperature Range .
Junction Temperature ............cooccoiiiiii
Storage Temperature Range ...........ccccceoveen.

Lead Temperature (soldering, 10s) ..
Soldering Temperature (reflow) ........ccccooeviiiiiiiiis

Note 1: LX has internal clamp diodes to PGND and IN. Applications that forward bias these diodes should take care not to exceed

the IC’s package power dissipation limits.

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

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

(VIN = VEN = 5V, Cvypp = 2.2uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise

noted.) (Note 3)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
IN
IN Voltage Range 2.9 5.5 \
VIN = 3.3V 4.9 8
IN Supply Current fs = 1MHz, no load mA
VIN = 5V 5.2 8.5
VIN =5V, VEN = 0V 10 20
Total Shutdown Current from IN pA
VIN = VDD = 3.3V, VEN = OV 45
3.3V LDO (Vbbp)
VDD rising 2.6 2.8 y
Vpp fallin 2.35 2.55
¥E D %nijervoltage Lockout LX starts/stops switching DD 9
resho Minimum glitch-width
L 10 us
rejection
Vpp Output Voltage VIN =5V, lvpp = 0 to 10mA 3.1 3.3 35 \
Vpp Dropout VIN = 2.9V, lypp = 10mA 0.08 V
Vpp Current Limit VIN =5V, Vpp = 0V 25 40 mA
BST
BST Supply Current VesT = VIN =5V, Vix =0o0r 5V, VEN = OV 0.025 pA
PWM COMPARATOR
PWM Comparator Propagation 10mV overdrive 20 ns
Delay
PWM Peak-to-Peak Ramp
: 1 v
Amplitude
PWM Valley Amplitude 0.8 V

MAXIMN
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6A. 2MHz. PE/ERIFTIES,
& FF kK

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VEN = 5V, CypDp = 2.2uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise
noted.) (Note 3)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
ERROR AMPLIFIER
COMP Clamp Voltage, High VIN =29V to 5V, VFB = 0.5V, VREFIN = 0.6V 2 vV
COMP Clamp Voltage, Low VIN =29V tobV, VFg = 0.7V, VREFIN = 0.6V 0.7 V
COMP Slew Rate VEB step from 0.5V to 0.7V in 10ns 1.6 V/us
COMP Shutdown Resistance CrEONm:CVZZAEt(;)VGND’ ViN = 3.3V, Veomp = 100mV, 6 Q
llér\wéecrl;wrillg;Preset QOutput Voltage VREFIN = Vss, MODE = GND 1 +1 %
FB Set-Point Value CTL1 = CTL2 = GND, MODE = GND 0.594 0.6 0.606 V
FB to OUT Resistor All VID settings except CTL1 = CTL2 = GND 55 8 10.5 kQ
Open-Loop Voltage Gain 115 dB
Error-Amplifier Unity-Gain
Bandwidt?w ’ 28 MHz
Error-Amplifier and REFIN VDD = 2.9V to 3.5V 0 VoD - 2 v
Common-Mode Input Range
Error-Amplifier Maximum Output | Vcomp = 1V, VrB = 0.7V, sinking 1 A
Current VREFIN = 0.6V VEB = 0.5V, sourcing -1
FB Input Bias Current CTL1 =CTL2 = GND -125 nA
CTL_
CTL_ Input Bias Current Ve =0V 72 PA
VTl = Vbbb 7.2
Low, falling 0.8
CTL_ Input Threshold Open \\//DD/ 2 v
High, rising g.%
Hysteresis All' VID transitions 50 mV
REFIN
REFIN Input Bias Current VREFIN = 0.6V -185 nA
REFIN Offset Voltage VREFIN = 0.9V, FB shorted to COMP -4.5 +4.5 mV
LX (All Pins Combined)
LX On-Resistance, High Side ILx = -2A VIN = VBST - Vix = 3.3V % mQ
VIN = VBST - VLx = 5V 26 45
) ) VIN = 3.3V 25
LX On-Resistance, Low Side ILx = 2A mQ
VIN = 5V 20 35
High-side sourcing 9 Ih
LX Current-Limit Threshold Low-side sinking 11 A
Zero-crossing current threshold, MODE = Vpp 0.2
Vix =0V -0.01
LX Leakage Current VIN =5V, VEN = OV pA
Vix =5V -0.01

MAXIN 3
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MAX15039

6A. 2MHz. FEEDFTES,

RETFX

ELECTRICAL CHARACTERISTICS (continued)

noted.) (Note 3)

(VIN = VEN = 5V, CypDp = 2.2uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise

PARAMETER CONDITIONS MIN TYP MAX | UNITS
o RFREQ = 49.9kQ 0.9 1 1.1
LX Switching Frequency VIN = 2.9V to 5.5V MHz
RFREQ = 23.6kQ 1.8 2 2.2
Switching Frequency Range 500 2000 kHz
LX Minimum Off-Time 78 ns
LX Maximum Duty Cycle RFREQ = 49.9kQ 92 95 %
LX Minimum Duty Cycle RFREQ = 49.9kQ 5 15 %
é‘(}frr:r?te Short-Cireut IN SUPPIY | 57 connected to GND, Vi = 5V 0.35 A
RMS LX Output Current 6 A
ENABLE
EN Input Logic-Low Threshold EN falling 0.9 Vv
EN Input Logic-High Threshold EN rising 15 Vv
EN Input Current VEN =0or 5V, VN =5V 0.01 pA
MODE
Logic-low, falling 26
MODE Input-Logic Threshold Logic Vpp/2 or open, rising 50 %VDD
Logic-high, rising 74
MODE Input-Logic Hysteresis MODE falling 5 %VDD
) MODE = GND -5
MODE Input Bias Current HA
MODE = Vpp 5
SS
SS Current Vss = 0.45V, VReFIN = 0.6V, sourcing 6.7 8 9.3 PA
THERMAL SHUTDOWN
Thermal-Shutdown Threshold Rising 165 °C
Thermal-Shutdown Hysteresis 25 °C
POWER GOOD (PWRGD)
Power-Good Threshold Voltage VFB fél!ing, VREFIN = 0.6V 8 %0 %2 %
VFB rising, VREFIN = 0.6V 925 VREFIN
Power-Good Edge Deglitch VEB rising or falling 48 CCszeks
PWRGD Output-Voltage Low IPWRGD = 4mA 0.03 0.1 Vv
PWRGD Leakage Current VIN = VPWRGD = 5V, VFB = 0.7V, VREFIN = 0.6V 0.01 PA
HICCUP OVERCURRENT LIMIT
Current-Limit Startup Blanking 112 CCJZFeks
Autoretry Restart Time 896 Clock
Cycles
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6A. 2MHz. PE/ERIFTIES,
P EFF &

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VEN = 5V, CypDp = 2.2uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise
noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
o,
FB Hiccup Threshold VEB falling 70 %
VREFIN
Hiccup Threshold Blanking Time | Vg falling 28 us

Note 3: Specifications are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design.

AR T (EFFIE

(Typical values are VIN = VEN = 5V, VouT = 1.8V, RFREQ = 49.9kQ, louT = 6A, Ta = +25°C, circuit of Figure 1, unless otherwise noted.)

EFFICIENCY EFFICIENCY FREQUENCY
vs. OUTPUT CURRENT vs. OUTPUT CURRENT vs. INPUT VOLTAGE
100 - 100 " 2.20 g
% i;: I --:: -:;‘- _Lﬁ\: % 215 %
L2 NIE AWz NNITE z
LT NN o’ \ NN
= 80 . = 80 7 VouT = 2.5V z
& N Vour =25 8 | \ = 205
S | =) 5 s I
& 70 VouT = & 70 Vour=1.8V Z 2.00
P ouT=1.8V = | V.2 A
- 7 Il s
= 60 \ 60 Vour =12 £ Ta=85°C
Vour=1.2V ‘ ‘ ‘ 190 Ta=+25°C
50 50 e
— PWM — PWM 185 Ta=-40°C
;-7 KPR V'N=‘3'3V‘ === SKIP ‘ ‘ BFREQ:%S.ZKQ
40 L Ll 40 el L 180
0.1 10 10.0 0.1 10 10.0 25 30 35 40 45 50 55
OUTPUT CURRENT (A) OUTPUT CURRENT (A) INPUT VOLTAGE (V)
FREQUENCY
vs. INPUT VOLTAGE LOAD REGULATION LINE REGULATION (LOAD = 6A)
120 = 0 ,\ s 0 < -
115 g -0.05 \\ X g \\\ :
2 an [N : =100 S
110 ) N w \ Vour =1.8V
g 201 'y 2 om \
S 10 S 020 AN S
S :6 & A &
g 10 = 2 025 [yl = 008 S
(=] o o
g o S 030 e
£ 0% Th=+85°C 5 Vour =1.8V 5 008 f
Ta=425°C Z 035 Vour=25v—| & /
0.90 3 040 2 Vour=1.2V
Ta=-40°C e -0.10 N
085 ‘ -0.45
RrRreq = 49.9kQ ’
0.80 : : -050 -0.12
25 30 35 40 45 50 55 0o 1 2 3 4 5 6 71 25 30 35 40 45 50 55
INPUT VOLTAGE (V) LOAD CURRENT (A) INPUT VOLTAGE (V)

MAXIN 5
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MAX15039

6A. 2MHz. PEERIFTIES,
SRS

HH T (EHFIE(5)

(Typical values are VIN = VEN = 5V, VouT = 1.8V, RFREQ = 49.9kQ, louT = 6A, Ta = +25°C, circuit of Figure 1, unless otherwise noted.)

LOAD TRANSIENT

MAX15039 toc06
e

1v

4 2A

INPUT SHUTDOWN CURRENT (uA)

ouT v,
AC-COUPLED YOUT
100mV/div

4 lour

SWITCHING WAVEFORMS
(FORGED PWM, 2A LOAD)

MAX15039 toc07

......................................

U o Lo

Y 2A/div

5V/div

SWITCHING WAVEFORMS

(SKIP MODE, NO LOAD)

MAX15039 toc08

Vout
AC-COUPLED
50mV/div

ILx

0A

UA VLX ......................
40us/div 400ns/div 2us/div
SOFT-START WAVEFORM SHUTDOWN WAVEFORM
(RLoap = 0.5Q) (RLoap = 0.59)
MAX15039 toc09 MAX15039 toct
s T : TR
VEN O SUUS SUUE ST AU DUUUS PR SURUETUN v
. ——— "‘ EN
§ v 1 sviaiv
Vour Vout
1V/d‘v ....................... 1V/d|\/
4 0V oV
400us/div 10us/div
INPUT SHUTDOWN CURRENT MAXIMUM OUTPUT CURRENT
vs. INPUT VOLTAGE vs. OUTPUT VOLTAGE
12 - 10 N
- T~ 2
11 £ —~ 9 g
/ H = ES
=
A z 8
10 / % )
/ [&b)
’ L~ 2 6
8 /| 3
// = 5
=
7 V. =
=
6 3
VEn =0V
5 ! 2
25 3.0 35 4.0 45 50 55 05 1.0 15 2.0 2.5
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)

AC-COUPLED
100mV/div

1A/div
0A

5V/div
ov
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6A. 2MHz. BEED T ES,

R EHFX

HH T (EHFI1E(5)

(Typical values are VIN = VEN = 5V, VouT = 1.8V, RFREQ = 49.9kQ, louT = 6A, Ta = +25°C, circuit of Figure 1, unless otherwise noted.)

RMS INPUT CURRENT DURING

EXPOSED PAD TEMPERATURE

HICCUP CURRENT LIMIT SHORT CIRCUIT vs. INPUT VOLTAGE vs. AMBIENT TEMPERATURE
MAX15039 toc1
e Raant e e 0.8 < 100 T w0
e Do Do , H o | BALOAD |k
Vour oot T N Lt e 1V/div 07 % & // §
g - . E
N - A ] () = 06 g /
: R S = N 2 10
: : S = N = y
2 AR I ST e 05 AN 560 /
R L = N == /
lour et T8 KR S RTEOT SIR pyyy 3 g4 (. = 5 ”
NN 5 5 p
: o /e 0A Z 03 & 40 /
. R R . R : . w o
e mY e E oo g ¥ /
N 5)..5 ﬂ - ! ' £ w0 |—A
: v - et (0 01 10 74 —
: N : [ Lo VouT =0V ME,‘L\SURED 9NAMAX1‘5039EVKI‘T
. 0 | 0
400us/div 25 30 35 40 45 50 55 0 20 40 60 80 100
INPUT VOLTAGE (V) AMBIENT TEMPERATURE (°C)
FEEDBACK VOLTAGE
vs. TEMPERATURE SOFT-START WITH REFIN
0.64 e —— sy
063 E 1A/div
E
= 062 0A
&
E 061 VREFIN 0.5V/div
g 4
Z 060 ov
2
2 059 =2 1 vy
& Vout o
S 1 e e I o S SUUOS DUPUS SUPOs S 1oy
057 Vewneo || { aviaiv
0.56 ov
4 15 10 3% 60 8 200u/div
TEMPERATURE (°C)
STARTING INTO PREBIASED OUTPUT STARTING INTO PREBIASED OUTPUT
(MODE = Vpp, Vour = 2.5V, 2A LOAD) (MODE = Vpp/2, Vour = 2.5V, 2A LOAD
MAX15039 toct - MAXI50{§9 tocl
Ven e 5V/div Ven ‘ 5V/div
ot OV e o
L Wiy 1V/div
Vout L Vout
ARASAARIASS ov ov
oo ': w 2A 2A
o p oo e lout
s A A
e | . i[ 1 s e | }: ............. v/
é oV : ov
200us/div 200us/div
M AKXV 7
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MAX15039

6A. 2MHz. EEHFTES,

REHFX

BT (EHFI1E(4E)

(Typical values are VIN = VEN = 5V, VouT = 1.8V, RFREQ = 49.9kQ, louT = 6A, Ta = +25°C, circuit of Figure 1, unless otherwise noted.)

STARTING INTO PREBIASED OUTPUT
(MODE Vnn, Vour 2.5V, NO LOAD)

\X15039 toc20
—

200us/div

STARTING INTO PREBIASED OUTPUT

MAX\ 5039 (002

VEN
2V/div

10V

Vout

q 1V/div

ov

VPWRGD
2V/div

ov

ABOVE NOMINAL SET POINT (VOUT 1.5V)

VEN
2V/div
4 ov
Vout
1V/div
................................................... o
............................................... VPWRGD
: 2V/div
TR T *Vmope= Vo, -~ ov
o © NOLOAD
1ms/div
TRANSITION FROM SKIP MODE
TO FORCED PWM MODE
MAX15039 toc2:
o e e W
M&-.T J VMODE
o 5V/div

NO LOAD

2ms/div

Vix
5V/div

1 Vour

0.5V/div

ov

STARTING INTO PREBIASED OUTPUT
(MODE = Vpp/2, VouT 2.5V, NO LOAD)

IMAX15039 toc21
e —

200us/div

STARTING INTO PREBIASED OUTPUT
ABOVE NOMINAL SET POINT (Vuur 1.5V)

MAX1503£J toc23
—

“Vour=15V,

................. Vinope = Von/2, -

- NO LOAD

1ms/div

TRANSITION FROM FORCED

PWM MODE TO SKIP MODE
___________ MAX15039 toc25
____Jﬂ : q

NO LOAD

4ms/div

VEN
2V/div

10V

Vout
1V/div

ov

§ VewraD

2V/div

10V

VEN
2V/div

ov
Vout
1V/div

ov

VPWRGD
2V/div

ov

VMoDE
5V/div

Vix
5V/div

Vour
0.5V/div

ov
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5| B B
5|8 2 by 1
1 MODE WREH AL A . BEEE, 20T .
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5 ss YR shii A . TESSHIGND 2[Rl — A, DIUZ BB E . %R AR/ NIUE InF. A 53 B Y03 shi Rl
WAE R, 5% HF s HIREFINERSY .
7 GND B 4 . SR AT i A 55 B EH 750 [ 3 Ak o GND R PGNID B g 7 22 3k
ML R 22 O #8004 . ZECOMP ZFBRIOUT 2 [A] 2 L B A A MM &% . ICALF S Wi/ATmadiz sk, COMPPYHB
8 COMP | #%GND.
9 B SR . 5 FB 2 2 i H I GND 2 [] S0 BEL 43 FE 2 A PO Sk, il o P W7 % 5 81 0.6V E(90% x V)
JEEI P . FICTLIANCTL2 e OFP ASIR] (14 101 15 fi HE FUE ST, 7EFB 2 i 2 [A] i B RC I 2% .
10 out i R AR, HERE . AN R AR, K OUTEAS .
11 FREQ TR AR LR . FEFREQRAIGND Z [l — AP, AT BT %, 2 WA EF(FREQRRSY .
Tt IT . SR E . M4 Vg LA S VREpNnT92.5% (MEME) I H Vrppn KF0.54VE, PWRGD A &
12 PWRGD | FHA. BVl 28T VReppinAY90% (MIE)EL Vrprpin/NT 054V, PWRGD P& £ AR F . ICALT T
13, Vppl& TR HBUVLOL TR 8 & ICAL T e Wi Ui, PWRGDH A H#FHLAIL -
13 BST FIMOSFETHK Zh#s IR . i3 — D pMOSH R N #FERE £ IN. R —4M0.1pFRL A 588 BST £ LX.
14, 15, LX ;%@K%% FEA LX 5| I 7 P SR e — . ERETAA LX 5 I 2 i LA T 6 0. ICAL T el i sk, LX
16 151 PH. 8%
17-20 PGND iR, MANERIE ST A PGND S| B h 3R M P . 76 5830 ICH & A0 ¥ T A POND 5| il 4 2 7E — e .
2252* IN FLIEHIA . A RLIETEE 5 2.0V E 5.5V, R 22pF R % HL 206 IN 38 % PGND.
24 EN RS A, %P AT/ A8/4E 1EMAX15039.
— EP HUREL. K EPHE R E 5PONDARE ) K E A HZ , DIMCERN . REEK EPVE R 190 — Rz 422 o5
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6A. 2MHz. FEEDFTES,

RETFX

FEH
Voo
| MAXIW
v \ 23100 MAX15039
SHUTDOWN > UvLO
EN CONTROL CIRCUITRY A
BST
\4 CURRENT-LIMIT + BST SWITCH
COMPARATOR o © IN
BIAS +
> GENERATOR
Y ™ |
\4 L1 I
VOLTAGE -
| REFERENCE »|  THERMAL »  CconTROL |
SHUTDOWN LOGIC B LX
IN
Y WY & =
|
sS SOFT-START
< P PGND
CURRENT-LIMIT
REFIN COMPARATOR
+
ouT L
ERROR
8kQ AMPLIFIER PWM -
. COMPARATOR
B ® _ MODE
+
CTL VID
VOLTAGE-
- CONTROL I
CIRCUITRY M ; Wpp FREQ
J_ oo OSCILLATOR
COMP
PWRGD
SHDN
B n
COMP CLAMPS T
0.9 X VRepIN i GND

10
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6A. 2MHz. PE/ERIFTIES,
& FF kK

INPUT

2.2Q

2.9VT0 5.5V

22uF ; 0,1!.th
Vb
o |

2.2uf I

= CTL2

— CTL1

— N
FREQ
REFIN

R4
49940 S8

L c4
IO 022uF

MODE
-:L;

3 ® IN
C6 l C7 _L INAXIN

MAX15039

PGND
[
FB
02
R2 VA
5000F o ¢y =
J
c1
330F
COMP Ii Voo
R
20k
PWRGD

{ OPTIONAL

VW ois

BST[—_c1o {;moom
1 OUTPUT

0.1uF
L1
0.47uH 1.8V, 6A
YY) Py

LX &
ouTt l
c3 - L8 C9
560pF T 22uF 0.01uF
R3
158Q

.

A1 TR RS IMHz, Vi = 29VES.5V. Voyr = LSV A4 M 2 755 T

EZih
MAX15039 Rl . BRI T8 8%, A 6A R
HHAE 1. MAX15039 TAEAE2.9V 2 5.5V i A HLJETE
W, ATRUHEHE0.6VE09 x VNI E L, JEHIES
M. AT, AR R E BN,
i ER EE T 1%,

MAX15039 B A 5 98 i FF R AR ], o] DA S 4 Pl e H
ARTHRL S REBES I (S WKL) . mF MR S vr ok
INRSEANER O . MAX15039 % /N (4mm x 4mm). T
B 245 BT R QFN £ . REFINAEMAX15039 7] 48
T DDRARERFLUR . i R I 3R 9 K Rps ony
(f&in g EMOSFET 20mQ; #=ifini4iE MOSFET 26mQ)f
MOSFET, A] DA7E 5 2 A1 FF 33008 T AR RE = R0R .

MAXIMN

MAX15039 2% I H o S il 5 4, 4 A 967 (28MHz) 1%
ZETOR A - F R 1 45 4 70V = 3R 2MHZ 1 F S ¢
U/ T LB AR AR . H R R 25 0 B ORI R M
%, ORI EIF R R BT, AR A S B 2 B
AT B BOE SR AT AR TR E, N T 5 A S 3hiR TR
. M4 Ve B VRerin992.5% 3 B VREpIN K T0.54V I,
FELJRUERE 25 (PWRGD) H- U i HH A8 4y 1 FLT-
MAX150394 37 TAERE A A] (145 FRifEPWMAL, A
U0t B HE SRS B0 (9 PWMUASE X a8 DA 73 0 25 % i 2R 08 )3
Bk .
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MAX15039

6A. 2MHz. PEERIFTIES,
& FF K

EFIZSThEE
el g2 4 e B O P A B GRSk UR S N [ i A HRL
TR AN B 500 R & IMOSFET (9 5 25 1. IE 3% TAER R
T, A PR R B AR bR i A, 45 AR R R I
PWM L s i, 7= A = i AMIE I MOSFET i 3K 3l 5
5. WG AR E 2 A T AT 2 TR AR
W . HERZEM RS ENRERS SRS
A B R A5 S PWM LS 28R AT EL A, Fh b= 2R i iy
FIPWMAE 5. @il RTEIR Y % A I tr B Bt =20
2R R ATV covp ME 5 R B R H R I T BR A
Wr. BEJG, FEARGARIRAFIN, Kb ae 5.

BRI

PI#FE IIMOSFET B A7 11A (SR e fL i T PR . 24 M
LX G th f) FL 88 G T TBR B, i iI MOSFET ¢ M, [l Bsf
TIFR S R d . WP ERS - ARFFERE, 5T
P JER FL AL AR TR G BRI T TR o S AR R A o 25 e IF
REARH L, AR ORI E TR . MAX15039%
FIARAEE, o 0 il A B0 i
BRVE ], R Ve T Vrepiy x 70% 3 BAK T1% B F- 1)
AN 12ps i, MAX150393# AT, =i IMOSFET
I A 2 30 2 0 S K, (] Ik COMP I REFIN # P4 FBHLAI -
IR REFINHISSEHAE — 2, HE23X WA~ 5 I AE .
TR FFIZARAS 8O0 A I B 35, BiJS 7E 1124~ I Jo 34
S S . WUR T R A R R B, SR E IR
WIAER . A0, SO AT

¥ /EZFIREFIN

MAX15039 ) FH AT 20 A2 ) 8K i3 5 2 HE Sfe BR i 5 sl A2 7 1Y
TR - SpA (MY F) FiEL JAT Y500 3% FE 7E SS A M F 7 ik
FTICH . KA Bhit Ia) iy 7 4 7E SS 2 GND 2 [] f /b P L 25
. rdi Al g

8UA x tgg

C-=
0.6V

12

Hep, g WATHE MG BIRE, BAARP. MAX15039i8
Al DLAME 3R HE S A (REFIN). ICIEJE 35 FB, i HEEEAL
REFINHE JE b . R AAN R MER, NSRBI, E2
s AR AR MR, SEEARUR s % . #E#EREFIN
ESS, P FNFR0.6VEAE. SS_EH A F/NIUE InF.

REHEWUVLO)

4 Vpp PR £2.55V (B RUE)LUR I, UVLOHLEREAE 1R IT
KEE. —HVpp EF-£2.6V (MIE)DLE, UVLOKf#
B, HUOFRBOR SR . AESOmVEFE, T bk
.

BST

L n{AIE I 5 A AR 9K Sl R s R R R T L B A
LRI MOSFET Sl i, #EHAEBST 5 HIAILX 51 i 22 [&]
XA LA VN IR T . 24K MOSFET 17, # &
LA BRSNS LX i L, O A #R R I MOSFET $2
(EDS IS ST

WELFE(FREQ)

T 5645 2 0] By — /> L P 78 S00kHz 2 2MHz 36 B 14 47 S e
BOE . M AEREAEFREQHIGND 2 [A] i FELBH (Rprpq) R 14 &
ICHIIF A= . Rpppoit H T RANF

50kQ 1

R - — ~0.05us
FREQ 0.95u5 X(fS us)

Hr, TR BT RTF MR, AN .

R1
REFIN

NAXIW
MAX15039

2. RIS aBEEERS, ST HYEOE S SLB Tr
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BIRHZwm i (PWRGD)

PWRGD by ¥ Uik i, Vpgl 10.925 x Vrgrin I H VREFIN
KF0.54V HFRLL T D484 b A A 25 S BB A . Vi
& T VRPN A9 90%F H.VRERIN/NT 0.54V It B 48 2 /D
48 FE AR, PWRGDHL BT . 24 ICH T 4 Wit
. Vpp TP #EUVLOI PR 508 1C A T 3% i B
PWRGD # A #BALAIK -

REHHEECTLT. CTL2)

N LFTN, R S B CTLLAICTL2 A B R 25 5 | B4
R ER . CTLIMCTL2 A=ASHE A Vpp. B5H
GND. 4CTL1FICTL2 7%+ % GNDHR}, ZEOUTFIFBZ
(B 4% — > 8.06kQ P . CTL1AICTL2 {38 fBabk 25 AL 40 7
2 T SE AR E . — B RE, RAESAECTLL
MICTL2. NS5 B 4 B S AT O am e, W
JA B FLIR S EN, H7E Pk REFT 5C B E W dmAE . A
Vour~ FBHIGND 2 [A] i FIHLBH 48 FE#R M 4%, AT 7E0.6V 2
VINII90% 2 A i 2% B L, 2 WLE 3a. CTL1HI
CTL2 A% 2 GND.

KB

WAHENEGND, PLEWIIC, B i A5 K B 2 10pA
(HALEDLT . G, LXhmbEas. JESIEN 2 m P,
ffEMAX15039.

AR

Pod AR T RERR il 4 (Y S IhFE . MR Ty HE +165°C
I, B e RS Sl e P E A GRS, DIRR IR IR L
LR T FE20°CLUS , B & A H PR UCUR hanfh, e
S FAE TR B I . AR RRATHS K E R
THaH R shE .

RS

INFIVpp£#8

D TR TT R SRR, HEEMAX15039 % H
K KA, FEINFIPGND 2 83 4 — > 22 F (19 B2 0
INBEAT 48 . [N, 7EVpp MGND Z [A] # 4% — 4> 2.2pF Y
R ESR F & FL AR Vpp E AT £ . KX LOFHL AT T RE SR T
ICH & .

MAXIN

6A. 2MHz. PE/ERIFTIES,
& FF kK

£1. CTLAFACTL2% H B ik 1%

VouTt WHEN
USING
CTL1 CTL2 Vour (V) EXTERNAL
VREFIN
(V)
0.6"or  |VREFIN® Or VREFIN
GND GND 0.6 <Vout<| <VouTr<0.9 x
0.9 x VIN™ VIN*
VbD VbD 0.7 VREFIN X (7/6)
GND Unconnected 0.8 VREFIN X (4/3)
GND VDD 1.0 VREFIN X (5/3)
Unconnected GND 1.2 VREFIN X 2
Unconnected | Unconnected 1.5 VREFIN X 2.5
Unconnected VDD 1.8 VREFIN X 3
VDD GND 2.0 VREFIN X (10/3)
VDD Unconnected 2.5 VREFIN X (25/6)

*FER34F 2 8.06kQHIH, RAFFEZHEHIF .
** 7ER3FIRAL ‘225 AAMEV T 35 IM (2 WL [ 3a) 1 A A1 B 753
HHLBH .

L Vout
LX
W K/ Cout -
MAX15039 &
ouT |— -
- T
CILt
R1 C1
cTL2 cOMP NN
_— c2
- | | —

a) EXTERNAL RESISTIVE DIVIDER

L

X _/YYY\T
N AKX/ %;

Cout
MAX15039

Vout

out

R3 C3
T

FB

VOLTAGE [ | CTL COMP
SELECT
—{ CTL2 G2

b) INTERNAL PRESET VOLTAGES

3. [T # M 25
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MAX15039

6A. 2MHz. PEERIFTIES,
& FF K

R
2 AT T 2 3R LR

__ Vourt x(Vin -Vout)
fs x Vin x LIR x loytmax)

HAr, LIR /NG 25 b BB FL i 5 5 Rk L i
HoAE . BRI RENERAREN, EELIREHEAT20%
%40%.

EHERST, S ERBERTRE /R, FEE %
AE, W F IR R R L B R R . R R T
0, WIS AR A% K DU IEFE MAX 15039 B L 3 FR Sl
R

Wt B wILEE
BePR i LA GRS MO LA . ESR. ESLAE il
F56 . XSS BN DC-DCFE e g 19 B RS2 1 i Fl
FESCB AR IA Y. . i 230 R vl T 77 (A L PR AT Y
RS (L . FLZFESR b H e DA S ESL B 10 JEs B 7 A 19
THE B T4t A . ESRAFIESLS | fr i i H HE 20 -

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

Hep, BT R . ESRRIESLS I H 80 4 58 -
lp_p

VRIPPLE(C) = 5 Cm X Ta Cour X fa

VRIPPLE(ESR) = Ip-p X ESR

Ip_
VRIPPLE(ESL) = ﬁ x ESL

A P-P y ESL
toFF

VRIPPLE(ESL) =

B RO — T
FELJEK L I 06 U (BT (Tp_p) A1

_Vin-Vour | Vour
fg xL VIN

b-p

14

FI XA R AR L A E, (B AR 2 JOU(E Bl 1 3
HLEPFAG A A IR D S, S0 P BN 2 A
H PR P S /0N . T R DR PR IS FRL A [
RZ—, FrRIR FTBOR 09 HL IR RE B ARG i ) LR 2. R
R REHLA, FERERAR T MR T RE U AR B AR AYESRAN
ESL. RHAMEHRAN, W T ESLETSIE ML i 5 rT R
BRI

AR A LA T P e 1 i L . T TR A ) B
WA, BRI AE AL B WESR x Al oap. FEFEMHIBIEH K
R Z I, A 22— TR, BT R RORT G ) LA
. W), e nn, 6 it e s 2 s ) A
A PR RS (A O T PR 98 . SR SR A
PR M S T8 S L T I 2 I R RS B . TR AR S L
FMEBETFER Y -

BN BFILFE
R A LA BT FEAEOR B i AL IR A LT AR, D
TICHRETFRMERE . S A A DI T 8RT T 4145
SEIEE, DU H A SO ISR e Bl Y, 5 ELfE
(EX VNG GTSE e Rl R Th %

D x Tg xloyt
VIN-RIPPLE

Hor, VinrippLE A5 A FLA BT SEVR B B OR i A SL R I
HVOZER T /M ARER 2% . DA E 2V our/Vin),
Ts AT 5% i H(1/fs) -

FETF AT 0 i A FEL A B BT R/ N T4 AT BEL AT, A
T o g AT 26 FELIAE AN 2 B i AU, 17l i A P 55 B
i N\ FLA LUK R T 5 FLL BT 51 Y SUB LT - RMSHaE A
s i R e

CIN_MIN =

JVout x (Mn - Vour)
VIN

H, IrppLe AT ARMS 208 LT -

RIPPLE = lLOAD X
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FhME It
FEL YL i bR 20 P SOUR e A — A A XU et i L D
U e HELRR L AN IR AL Cor e . i DB B LAY AU ESR
PUEE . DRI Rl R e

1

fPi_Lc=fro_LC = Y
2nx\/LxCo XL ot

Ro +R.

;
f S
Z-ESR T 5rXESRxCq

Hop, Ry fi B R DCR (LIt HEL BE) 1 P 356 I 56 L BHL
RDS(ON)B/‘JE'\ﬂe RDS(ON)E"JJEEE{E%ZOmQ ({2 MOSFET)
F26mQ (= IMOSFET). Ro ki kB, HE%T
U i L F R BR DA LR PR . ESR i R R HL Y
MERCRECHIE . R 2R — TS B F A ORI,
bR ESREE T B i th A O ESR R DAt R A 9 85 H
MAX15039 & JF AR % Ao VF R b S i i 2. i TR &
FL A A ESRAE HARAR ,  0F BV % i R B0 A A A% 2 T BRLAL
WA, IF HAZE SURBERMES H IS F SR fan ) FL
PR AR, A . DU A5 A — A~ 40d B/ R A5URE 19 38 4 5
AN — A~ 180° HYAHES . 158 22 UK d o UK MEH1Z 3 2 2 Il AT
MR, DIRTG— R E v R R ge. ik, RAES3
HIE 4 mp BT 7 (9 TR MR 2% . TITRY %P2 B A = A A S AT
PN, AP — MR pa b TFM(E ). TIRK
BRI AANE A EH T s

;
f L
2 BA T 5 < Rix Cl
o
o1 x R3 x C3

1
f -
P3_EA 2n x R1x C2

y
2n x R2 x C3

fzo EA =

feo EA =

MAXIN

6A. 2MHz. FEEZ TS,
A EH &

FRTFEETCL >> C2FIR3 >> RO L, ZHxEL
BN AR ST . 3 B A a5 R AL B FR R A% o X
AU 5 FTBSR 2 A ATR e AE o B 0 2 BT 99 B8 0 PR 3R
Pl PREL. T P AHER T MAX 15039 M T 14 1
TR, MMAX15039 % Hi B w158 & W Filid LR AT, R3
KICH BRI, R4AAFELE(E 3D).

FEXFMAX15039 AT b AE e B I (&] 30), Hir i AL T
RE
0.6 xR3

R4=——221°
(Vout - 0.6)

(M:ZIVOUT > O.GV)

W
(VREFIN X R3)

R4 = —HEFINX TS,
(Vout - VREFIN)

AR AE FSMERVREFING FF H.-Vout > VRERIN-

XHF0.6VEHH 8 E 24 Vour = Vrerinit, ZEFBFIOUT Z [8]
PR —AN8.00kQHLPH . P FR [ 3xk 2451 5 £ I AE T S8 A3 £
B 10% 3 20% 2 18] . 5w i 3 Z2 4 2% a] DUAS 1) 0T B A B 2
My . — HicikE, CURYE R RfriraE:
05x N
Clo P_P
2 xm xR3 x(1+R—L)xfC

Ro
Hrp, Vpp Mg (E i R TRE V).
F T S LU A ) R BELJERRPE B TITRURME Y AR
SR E MR T LC XU S8, DUME 8 A2 98 1 A7
T B SR B AELCXUR SR 1 80%, 7] LA
53

1 X\/LXCO x (Ro +ESR)

1=
0.8 x Ci R +Ro

1 X\/LXCO x (Rp +ESR)

3 =
0.8 xR3 RL+RO

W58 AN FMEAR S pr_EAirxLﬁ@J fZ_ESR , g3
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MAX15039

6A. 2MHz. PEERIFTIES,
& FF K

RO — Co x ESR

C3
B 58 = A AMA BB BTSRRI 172, IR T R C2:

oo

n xRlx fg

14558 TR R B . U s AR R A, b AR 4 3t R
ML 243 TR D T XU SRR, SERR 1 AR
REHETHESHBRE. EXMELT, BIKRIAHE
BHL(E AT e/ N AR . e A, A3 R4 2 K F 200k HZ B
H TITRRME 1 58 = A s % B AE SR IE TR oA ab, DA
OIS . RIMMEFE N2KQE10kQ. T, Ik Hikds
RAPHAE R B R E i, PRES MR R AR AR .

Il
MAX15039 HA — M kB 5 A(MODE), af it ] P k%
AT RERL (S D).

EHIPWMEL

K MODES | %4 £ GND, kP HIPWMABLR . 758
PWMHE R T, MAX15039 TAELE [ & AY T 545 R (i FREQ
UL E), ToBkAkh. MENE R, 25 g
SERFIEGE JE S PWM TAE . LI L BT IF, 4 H
ZHL AT, DUES I R R X sh i . 7ERT
o JE 3 45 AR R — B i T 56 W A B 3 1.35A BT (ML TR )
B, Rig ERE S B AT, IR T e 48 4 Sk
TSR 20 TF 26 FE I b R U9 &5 o 2w e T, Tl O 5%
T BSF (7] (1) el ) 30 4% s [B) P9 T I, L 1 R R LGS 51 0.9A
ol B s 4 SR A S AR Ik .

EE —APWMBHETF 4, W HL g 1] BIR 3k P 3564 2% DAC
W, FE128EH B R 2 SR B LA T IR . X FE,
ROV H B0 2 A 00 T 0 i, o nr DU RR R R R R A
H 5T fa b i 5 i PWM AR 2 TE 5%

HEHNHNF e E 5 i = (B /5 5)

4 MODE5 | i %5 5 & % Vpp/28t, MAX150394 53 # s
AR AT B, AR . R AR
AMHRCYERF RS, ARG S A T FFFH Starting
Into Prebiased Output{FJE .

16

F2. BAEE

MODE CONNECTION OPERATION MODE
GND Forced PWM
Unconnected or Forced PWM. Soft-start up into a
Vpp/2 prebiased output (monotonic startup).
v Skip Mode. Soft-start into a prebiased
b output (monotonic startup).

COMPENSATION N opeN-L00P

TRANSFER
[ FUNCTION ‘GA'N ]
\/ THIRD

DOUBLE POLE

N POLE
GAIN (dB) \\ \‘\ VAN E\\
L POWER-STAGE—N—/] ( SEP%(EEKY

TRANSFER y

FUNCTION
’ N

FIRST AND SECOND ZEROS \
| | |

4. IR M

TEH RS, R TF R ST S R Rr e, DA
B N T B O . 24 FBIA I SSHLERY, FFIAPWM
TAE. SommlPWMELA ML, FEPWMTAEE, KilJF
KE T, HEHBHEARTH.
MAX1503938 REa2 Jo shatt A Tiidm &, % & T hrpR e s 1
o5 A 2RO, X IH T T 1284 Asf e J] 40 Py e 3k
4 DAC IR AR FF 5 A W B i 45 ) . 24 FB FR s i 1
VRERIN X 92.5% A5, B8 A s FE 4096 4 i i 3 2k
)5 B sh e 2] 5k H PWMAL X . 4 4NEBREFINHLE (1
FEL S () 5 BB RS, A8 M S 3R B [ BT B Lk RO S Bh A
E sh ) o LA A SR I PWM A .

2 FEREFINAE FHANREME, TR Shatt A T fe B B =00, fr
FCVF I Fe KA B[] 28 2ms .
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Ak

K-MODES| %4 2 Vpp, A BBk, 7Bk ki
A, MAXI150397F 56 HU PR Rp 22 R8T A H (A BE M i
R, (B AF RS E T, P9 TARAE R E
AR PWM AR 3 (Gl i3 FREQ U 1 LB B ) . X d KPR JE 3t
R TR AERCRIF AR T ARSI

TSR H B v 00T SR A S Ak 25 PR 556 Bl (G Y 81 i e T )
R DL, AROUIT SR EATIF, R IF R 1T — Al
JE AT A 2R A B ARG EE

FEBRBK e, UL T RSN 0.2A (HUBVE) I, A
WIIT KA T, DUA LR P A AN S T M T R 3T
B AR B A ) e 0 2803 e /N LR LA -

1R DT 5% () /Nl I 8] 32 4%, B RIS E 0. OA LI, DAskE
G BRI SR Bk w3 T RE TN T O A
FE oA FL Y5 Rl g Tk | -

BIVGETE S F TP R e 35 7 Bk bk, ZEH0R SR
PIFBIEE B SR . 24 FB L VRppin x 92.5% 2 )5
2233 4006 Bh EBI , %0 5 shAR i BBk ki 3L

AT AR IS A6 #60 TT LA B Mk o 6 U 1) i A PWMAR S, ez
INR . M AR, DB AR BN DA F 3 H PWM
BRI Bk b 52 2B 3o 7 ) AN ] o5 2 FE BRI, PR
i L s {9 e o/ R o

MAXIN

6A. 2MHz. FEEZ TS,
A EH &

PCBf /5% E fIE#

KA PCBAG /X R 1M . Fa g (1 TARIR S B,

S BMAX15039 VA AR A7 JR sk sk S dERE . ik

B ERIPCBAG 7, FUEAE R F11 0 :

D) B AR A ST R B ITA e A E
e E A =h=:

2) ¥ Vpp. INHISS EAHLA R AT BE ST ICH &, JF H.
HARN BI5 | SR B e Lk . (45 Th 2 1 (7% 42 2 PGND)
5 5 (3% 4% £ GND) R & -

3) RUATRE AR R 4T HLTE 0 R AR . 46 08 T G FL I %
%, FERTTREM /I LX . i H E 2 F e A 25 TE B
) o %

4) KIN. LXFIPGND; HliE#: 2 — AR s, L
FRHICHPY, #F— RS REARK I .

S) BRARFTA RN BHEL M BLE, B ARME T
R eI ICH R .

6) AT 36 T A0 S 2R (AN LX) B 1% 78 B R AR 4L X 3,
(FB. COMP).
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6A. 2MHz. PEERIFTIES,
& FF K

MAX15039

S E BhHEE
PROCESS: BiCMOS
TOP VIEW o o
= = —
g & 3 3 3 K
18111711161 116;1141113;
PGND |19} ;-------=============3 172 PWRGD
PeND |20! | I FEEE
WL M o U A 6 54 5V 5 LA 7, #2514 china,maxim-ic.
wlz: | maxrs g com/packages . iff 11 &, EEGIG L. H ok - (L
= i o ROHSIRA . BRI A 68 MRS A, (LEFHIE FL o
- L bR AKX, SRoHSIRAETLK.
eNfogt B L 7] e
TR TR e HERE | SRS | BRTRRS
4853 E= 4 24 TQFN-EP T2444-4 21-0139 90-0022
= o o ¢
THIN QFN
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