http://www.eehome.cn

19-4321; Rev 0; 10/08

8%
MAX15039 52 — 2 i 20 F X P8 T 4%, b B R VS B oM 0.6V
BVIN90%, ALt ER6AR AERRR . M T/ERE
H29VESSY, EFIEE MR SHGEREN . FEEA
gk, A BEENREZMEE N, #5045 Rz
ZHT +1%.

MAX15039 3% FH I 2 5% PWM TAERL, FF e85 n] i it
AIERER B % B 7E SO0kHz 22 2MHz 3t Bl . MAX 1503948 it A %6
Bk THE, DR REREER. & TIEME Rirs
B RSV, RIS SRR /N AR o4

F PR 538 FEL P nMOS IF S AR IEFE ¢ B ek T R R g,
H R E /N X TS0 o0 T &, AR R A
Jr) BLTRT FRLAS Z2  TRT BRL ) LA SR RN 5 | RV C B AR UE e R A
BV ) — Yl i % .

MAX15039 N #B4E % T Ta 4 (28MHz) FEL SRR 25 OR #% . FB T
R 4 o 5 R IR 25 R e Fe VR TSR ME T 2, 3R
B8 o R TE IR B FF AR 9 20% . 8 T8 R PR B A T e 1% 1
MR GRS IR, , AT/ INIT 5 (4 H A, RiF 2%
AT

MAXI15039 HA WA=\ A, T LR A 19 i
R . SXETRSE R R N B P ARt = 1% A i M R
&, EHREHSRM01%EEBME. B4, nrRlsst i
A A S ANERELBE., TC A 0.6V PN 1 2 REFIN %
N it 0 AR R, OB R R BB P R AT
. MAX15039:8 33 #hF L A SmAR 2T SR |], DAY
N TR T -

;|

1 55 25 FL YR

POL
ASIC/CPU/DSP#% 51/0
DDR HL I

Bl B IR

FL 15 5 ) 4% F,
RAID % il F U

S E M IE AR IESR S .
MAXIMN

N AXI/

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

#Fit

¢ HE26mMQ RDs(oN)%';'ijlﬂZOmQ RDS(ON){E-Eib-
MOSFET

& BEAIEESEE A A SR 6AE SR A
¢ EEANGH. WANREMREEE PR H1%00% H

”ﬁ A

¢ T{EF2.9VES5V VNEEE

¢ BHEEAE0.6VE(0.9 x ViN)ZEATE

¢ RBZHFE N R IBRR

¢ 500kHz Z 2MHz AT FF X 55 %

¢ BEEEAME. BEYNERERRUHER

& ORNE T A I K AT R4 H HL R
0.6V. 0.7V. 0.8V. 1.0V. 1.2V. 1.5V, 1.8V,
2.0V. 2.5VE{ AT

¢ B EATHREEMEANTREHHKES
¢ FiEFEE G PWME AT S RBkEK PiE=
¢ EE AT IR IP

¢ MHABRRNBEHERES, ZEAHFRP

¢ miR BRI B4 4

¢ 245, 4mm x 4mmE R QFN T4 E 3

EER
PART TEMP RANGE PIN-PACKAGE
MAX15039ETG+ -40°C to +85°C 24 Thin QFN-EP*
+ R TR/ & ROHS BRifE Y 1< .
“EP = 477

BT FEE B

INPUT
29VT055V

IN BT
MAXIM

MAX15039 OuTPUT

E EN 1.8V, 6A
LX 1
Vop
out

PGND
CTL2

cTu B

FREQ

REFIN VVV—e
88 CoMP p— o
—>] MoDE %
PWRGD

Maxim Integrated Products 1

HMWMLT

@
=
S

I1H

AR Maxim 1E 303 SCHOR 1% S0, Maxim A% B3 77 72 19
BT, IFTER AL AR, 1§25 Maxim$2 9

TG ool e e A

ZRNEBHERFEIRNEESZR, FiFEMaximfIETT: www.maxim-ic.com.cn.

6E£0GLXVYIN


http://www.maxim-ic.com.cn

MAX15039

http://www.eehome.cn

6A. 2MHz. PEERIFTIES,
& FF K

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

-0.3V to +0.3V

LXtoPGND ........cco...... -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) (NOE 1) oo 6A

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

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

Operating Temperature Range
Junction Temperature............cooccoiiiiiiiii
Storage Temperature Range ...........ccccceevvinn.

Lead Temperature (soldering, 10S) .......ccccoovvvviiiiiiniens. +300°C

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 www.maxim-ic.com.cn/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=0 10 20
Total Shutdown Current from IN pA
VIN=Vpp=3.3V,VEN=0 45
3.3V LDO (Vpbp)
VDD rising 2.6 2.8 y
Vpp fallin 2.35 2.55
Vpp Undervoltage Lockout LX starts/stops switching DD g
Threshold Minimum glitch-width
S 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 \
Vpp Current Limit VIN=5V,Vpp=0 25 40 mA
BST
BST Supply Current VesT=VIN=5Y,Vix=0o0r5V, VEN =0 0.025 pA
PWM COMPARATOR
PWM Comparator Propagation 10mV overdrive 20 ns
Delay
PWM Peak-to-Peak Ramp
) 1 Y
Amplitude
PWM Valley Amplitude 0.8 \
2 MAXIV
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6A. 2MHz. BEED T ES,

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)

REFFX

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 to b5V, 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 From COMP to GND, VIN = 3.3V, Vcomp = 100mV, 6 Q
VEN=Vss =0
Internally Preset Output Voltage VREFIN = Vss, MODE = GND p +1 %
Accuracy
FB Set-Point Value CTL1 = CTL2 = GND, MODE = GND 0.594 0.6 0.606 \Y
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
Bandwidth 28 MHz
Error-Amplifier Common-Mode VDD = 2.9V t0 3.5V 0 VoD - 2 v
Input Range
Error-Amplifier Maximum Output | Vcowmp = 1V, VFB = 0.7V, sinking 1 A
Current VREFIN = 0.6V VEB = 0.5V, sourcing -1
FB Input Bias Current CTL1 =CTL2 = GND -125 nA
CTL_
V =0 -7.2
CTL_ Input Bias Current CTL pA
VTl = Vbbb 7.2
Low, falling 0.8
Float Vpp/2
CTL_ Input Threshold VDD v
: . DD -
High, rising 08
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)
VIN = VBST - Vix = 3.3V 35
LX On-Resistance, High Side ILx = -2A N BST- 71X mQ
VIN = VBST - ViLx = 5V 26 45
) . VIN = 3.3V 25
LX On-Resistance, Low Side ILx = 2A mQ
VIN = 5V 20 35
High-side sourcing 9 11
LX Current-Limit Threshold Low-side sinking 11 A
Zero-crossing current threshold, MODE = Vpp 0.2
Vix =0 -0.01
LX Leakage Current VIN =5V, VEN=0 WA
Vix =5V -0.01
AXIMN 3
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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‘(}f{:ﬁf Short-Cireuit 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 \
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 floating, 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 f.al!ing, VREFIN = 0.6V 8 %0 %2 %
VFB rising, VREFIN = 0.6V 925 VREFIN
Power-Good Edge Deglitch VEB rising or falling 48 CCereks
PWRGD Output-Voltage Low IPWRGD = 4mA 0.03 0.1 \
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
4 INAXIMW
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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
)
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.

BT EF1E

(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 . 220 .
" 5 2 " T =~ E 215 2
v WNIIE b NN E
e N N
7 NN é/ \\\ 210
< 80 /) < 80 / / Vour = 2.5VHIN ¥
= 4k Vour = 2.5V ) our=2. N\ S 205
2 V4 : | 5 Y
70 4 Vour =18V el (1] Vour = 1.8V = 200 Ve T
v/ -7 1l s | Z |
60 / \ “ 60 Vour = 1.2 £ Ta=85°C
/ Vour=1.2V 1.90 Ta=+25°C
50 50 - Ta- 40°C
Vi =33V ‘ ‘ ReReq = 23.2k
40 4 L 180 L L
0.1 10 100 0.1 10 100 25 30 35 40 45 50 55
OUTPUT CURRENT () QUTPUT CURRENT (4) INPUT VOLTAGE (V)
FREQUENCY
vs. INPUT VOLTAGE LOAD REGULATION LINE REGULATION (LOAD = 6A)
120 5 0 ,\ s 0 < 2
s 2 005 \ ~ g \\\ g
¢ 2 [N : g A g
110 o ~— o \ Vour = 1.8V
g 201 'y 2 om \
=105 = S 020 ™ 5 \I/
-1 L [TE)
2 100 E— 2 025 [—, A 2 006
= 7 L our=1.2V = N
(=] o o
2 095 Th=soec| & 0% Vour = 1.8V = /
£ 5 =1. 5 -0.08
Ta=+25°C & 035 Vour =25V [ /
0.90 3 2 Vour=1.2V
Ta=-40°C 040 010 N
085 ‘ -0.45
RrreQ = 49.9kQ ’
0.80 : : -050 -0.12
25 30 35 40 45 50 55 0 1 2 3 4 5 6 7 25 30 35 40 45 50 55
INPUT VOLTAGE (V) LOAD CURRENT (4) INPUT VOLTAGE (V)
MAXIM 5
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6A. 2MHz. PEERIFTIES,
& FF K

o BT (E45 14 (%)
8 (Typical values are V|N = VEN = 5V, VouT = 1.8V, RFREQ = 49.9kQ, louT = 6A, Ta = +25°C, circuit of Figure 1, unless otherwise noted.)
Al
SWITGHING WAVEFORMS SWITCHING WAVEFORMS
>< LOAD TRANSIENT (FORGED PWM, 2A LOAD) (SKIP MODE, NO LOAD)
<( WSS e ] MAYIS030 o7 . —
E ..... i T YT T _ —
oo Do : AC-COUPLED
I VT T —— )
Vour v AC-COUPLED 100mv/div
AC-COUPLED YOUT 50mV/div
100mV/div
1A/div
2A/div ILx 0A
2A 0A
lout 5V/div
5V/div
UA VLX .................. . LCOTRIITIPREIPP T 0\/
i i
40us/div 400ns/div 2us/div
SOFT-START WAVEFORM SHUTDOWN WAVEFORM
(RLoap = 0.5Q)
MAX15039 toc09 MAX15039 toct
Tep— T Y T—
Ven . . g by
4 svdiv —1 : 4 \5/\E/7div
Vout 3 L v
] 1V/d‘v .\:_ ............... 1\9>JdT|V
Jov o
400us/div 10us/div
INPUT SHUTDOWN CURRENT MAXIMUM OUTPUT CURRENT
vs. INPUT VOLTAGE vs. OUTPUT VOLTAGE
12 = 10 o
§ 9 -\\ é
= 1 £ = z
§ ,/ s = :
g 10 =
< // 3 7
o 9 —
= L~ >
3 P E 6
e 8 7 S 5
=2 =
& 7 ,/ =
2 7 % 4
= =
6 3
VEn =0V
5 : 2
25 3.0 35 4.0 45 50 55 05 1.0 15 2.0 25
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
6 M AKX/
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6A. 2MHz. PE/ERIFTIES,
& FF &

BT (EFFIE(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.

RMS INPUT CURRENT DURING EXPOSED PAD TEMPERATURE
HICCUP CURRENT LIMIT SHORT CIRCUIT vs. INPUT VOLTAGE vs. AMBIENT TEMPERATURE
MAX15039 toc1
LA M RS RS Al MAAAE ARAAE MM A 0.8 - 100 T o
R . : o | BALOAD .l
Vour frofoe e e idiv 0.7 g o // 2
: : L ERC i £
"L. N i - ’ oV g 0.6 = w /
; : I = N =
: : o = N = Y
SRR A (R A A z ~ = /
lour f :( l et Sy 204 ~——] =50 V4
N N N 1 N N o
. Rt L e . i 0A % 03 E 40 //
. . . N . . Z w . o
o om] e E o g ¥ /
b 5[% f};' ' ' ' z oA
Z BN el o 0A 0.1 10 £ I
: : [5 P I : Vour =0V ME:‘L\SURED 9N A MAX1‘5039EVKI‘T
H H H H 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 © _— — IR
063 E 1A/div
E:
= 062 0A
&
= 061 — 0.5V/div
g 4
Z 060 ov
2
S 059 1V/div
@ Vout
* 058 o
057 Vewrad |- 5 ....... 2V/div
056 . . " : . . N N . oV
4 45 10 3% 60 8 200us/div
TEMPERATURE (°C)
STARTING INTO PREBIASED OUTPUT STARTING INTO PREBIASED OUTPUT
(MODE = Vpp, Vourt = 2.5V, 2A LOAD) (MODE = Vpp/2, Vour = 2.5V, 2A LOAD
MAX15039 toct . . MAX15039 toct
Ven s - 5V/div Ven L " 5V/div
1 0v ov
1V/div 1V/div
Vout I Vour
cspomiossjseaprscrsnjsoersssssrioon] OV ov
2A 2A
lour . lour
4 oA 0A
VPWRGD ] 5V/div vewreo | T J """"""" 5V/div
ov - : ov
200us/div 200us/div
M AXI/V 7
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6A. 2MHz. PEERIFTIES,
& FF K

BT (EHFI1E(5E)

(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 STARTING INTO PREBIASED OUTPUT
(MODE = Vpp, Vour = 2.5V, NO LOAD) (MOI]E Vpp/2, VOUT 2.5V, NO LOAD)
_— = - MAXI0059 loct - e 15039 1021
VN O U IO A foioii 4 Ven
2V/div oo 2V/div
4 ov ALARPEERI AL s ov
Vour Vout
1V/div 1V/div
ov ov
VPWRGD VPwReD
i : : 2V/div 2V/div
200ps/div 200us/div
STARTING INTO PREBIASED OUTPUT STARTING INTO PREBIASED ABOVE
ABOVE NOMINAL SET POINT (Vout = 1.5V) NOMINAL SET POINT (VnuT 1.5V)
- MAX\ 5039 10(:2 MAX15039 toc23

VEN

VEN
: T 2V/div

2V/div

1
I

oV - ..... oV
1 Vour :
1V/div s \1/\(/)>JdT|v
ov ov
VPWRGD : : VPWRGD
P 2V/div B : VOUT 157, 2V/div
............ %"":"VMODE=VDDV"' o - ."”:””:”'%”””VMODE Voo/2,-4 ov
§ o NOLOAD St DNOLOAD
1ms/div 1ms/div
TRANSITION FROM SKIP MODE TRANSITION FROM FORCED PWM
TO FORCED PWM MODE TO SKIP MODE
MAX15039 toc2: MAX15039 toc25
v : ] m VMODE T s T o o T ™ T —— V
............... - S 1 v
Vix Vix
5V/div ™ 5V/div
IrIIiII'_'jIII‘I-ilnr';‘--'iillIillH:----iiIIIillll VOUT . _ VOUT_
T ] osva IR I DoVl
P NdLbAb'
2ms/div 4ms/div
8 MNMAXIWV
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6A. 2MHz. PE/ERIFTIES,
& FF kK
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6A. 2MHz. PEERIFTIES,
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6A. 2MHz. PE/ERIFTIES,
& FF kK

INPUT 220 OPTIONAL
2.9V T0 55V i
®; ® IN BST __I_ C10 /\/\/\/_—l_ o5 1
l _T_ 01uF 1000pF |
c6 c7 MAXIM ' L1 {OUTPUT
22uF 0.1uF MAX15039 0.47uH 1.8V, 6A
LX ® YY) ®
Vop
c5 J_ out l
2.2uf c3 L. 1 C8 C9
I 560pF —T 22uF —T— 0.01uF
= CTL2 R3 g
158Q
— Ut
PGND
JR— [
_I FB
c2
FREQ R2 \/ =
1500pF 71
REFIN 3
R4 55
49.9kQ
f%zzw 3§;F
COMP li Voo
= = R1
JobE 20kQ
PWRGD
-4

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

EZih
MAX15039 h kR . BEERRXTIFRTET 8, EA6AMN
HHLFTRE 1. MAX15039 TAEFE2.9V £ 5.5V A FLJEHTEH
W, ATRURHE0.6VE0.9 x VNI E L, JEHIE S
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