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A, 3A. 4.5VE28ViEN. 350kHz PWM
BEEFDC-DCIHT £, MEH*

ABSOLUTE MAXIMUM RATINGS
IN 1O SGND. ..o -0.3V to +30V

ENtOSGND ......ooooiiiiiiiiciccce -0.3Vto (VN + 0.3V)
[Xto PGND..... -0.3V to min (+30V, V|N + 0.3V)
[XtoPGND .........c.......... -1V to min (+30V, V|N + 0.3V) for 50ns
PGOOD t0 SGND ..ot -0.3V to +6V
VDD IO SGND .....oviiiiiii e -0.3V to +6V
COMP, FB, SSto SGND.............. -0.3V to min (+6V, Vpp + 0.3V)
BST 10 LX oo -0.3V to +6V
BSTtOSGND ..o -0.3V to +36V
SGND to PGND .......... -0.3V to +0.3V
LX Current (Note 1) ..o -5A to +8A

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

16-Pin TQFN-EP (derate 14.7mW/°C above +70°C)

Multilayer Board ..........ccccooiiiiiiii 1666MmwW
Package Thermal Resistance (Note 2)

Operating Temperature Range
Junction Temperature ..........cccccooviiiiiiiiii
Storage Temperature Range ..............

Lead Temperature (soldering, 10s)

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.

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 =12V, Cvpp = 1uF, CIN = 22uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

STEP-DOWN CONVERTER

Input-Voltage Range VIN 4.5 28 \

Input Supply Current IIN Switching 2.1 4 mA
VEN = 0V, Vpp regulated by internal 2 12

Shutdown Input Supply Current PA
VEN =0V, VIN = VDD = 5V 18 28

ENABLE INPUT

EN Shutdown Threshold Voltage VEN_SHDN VEN rising 1.4 \

EN Shutdown Voltage Hysteresis VEN_HYST 100 mV

EN Lockout Threshold Voltage VEN_LOCK VEN ”SI,ng 17 195 215 v

VEN_LOCK_HYST | VEN falling 100 mv

EN Input Current IEN VEN = 2.9V 2 5.3 9 pA

POWER-GOOD OUTPUT

PGOOD Threshold VPGOOD_TH | VFB rising 540 560 584 mV

PGOOD Threshold Hysteresis VPGOOD_HYST 15 mV

PGOOD Output Low Voltage VPGOOD_OL IPGOOD = 5mA, VFB = 0.5V 35 100 mV

PGOOD Leakage Current IPGOOD VpGgooD = 5V, VFB = 0.7V 10 nA

ERROR AMPLIFIER

'Err;%rségggft;noe gmv 16 ms

Error Amplifier Voltage Gain AVEA 20 dB

FB Set-Point Accuracy VFB 600 606 612 mV

. VEB = 0.5V -100 +100

FB Input Bias Current IFB nA
VEg = 0.7V -100 +100

2 N AXI/V
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EFGA. 3A. 4.5VE28VEIN. 350kHz PWM
ﬁ‘%EﬂDC'DCﬁ%%J Wgﬁ%

ELECTRICAL CHARACTERISTICS (continued)

(VIN =12V, Cvpp = 1uF, CIN = 22uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SS Current Iss Vss = 0.45V, sourcing 45 5 55 uA
SS Discharge Resistance Rss Iss = 10mA, sinking, VEN = 1.6V 6 Q
SS Prebiased Mode Stop Voltage 0.65 \
Current Sense to COMP
Transconductance Gmop ° S
COMP Clamp Low VFB = 0.7V 0.68 \
PWM Compensation Ramp Valley 830 mV
PWM CLOCK
Switching Frequency fsw 315 350 385 kHz
Maximum Duty Cycle D 90 %
Minimum Controllable On-Time 150 ns
INTERNAL LDO OUTPUT (VpD)
Vpp Output Voltage VbD lvbD = TmA to 25mA, VIN = 6.5V 4.75 5.1 55 \
VD Short-Circuit Current VIN = 6.5V 30 80 mA
LDO Dropout Voltage lvDD = 25mA, Vpp drops by -2% 50 600 mV
Vpp Undervoltage Lockout -
Threshold VUVLO_TH Vpp rising 4 4.25 V
Vpp Undervoltage Lockout
V 1 \%
Hysteresis UVLO_HYST 50 m
POWER SWITCH
) High-side switch, ILx = 1A 170 305
LX On-Resistance - - mQ
Low-side switch, ILx = 1A 105 175
High-Side Switch Source
Current-Limit Threshold 5 6 72 A
Low-Side Switch Sink 3 A
Current-Limit Threshold
Vv =33V, VIN = Vix = 28V 10
LX Leakage Current BST N LX nA
VBsT = 5V, VIN = 28V, Vi x = OV 10
BST Leakage Current VBsT = 33V, VIN = VL.x = 28V 10 nA
THERMAL SHUTDOWN
Thermal-Shutdown Threshold Rising +155 °C
Thermal-Shutdown Hysteresis 20 °C
HICCUP PROTECTION
. ) 16 x Soft-
Blanking T
aning fime Start Time

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

design and characterization.

MAXIMN
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A, 3A. 4.5VE28ViEN. 350kHz PWM
BEEFDC-DCIHT £, MEH*
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CIN = 22uF, Ta = +25°C, circuit of Figure 3 (see Table 1 for values), unless otherwise specified.)
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EFGA. 3A. 4.5VE28VEIN. 350kHz PWM
EEFDC-DCIT 78, WEHF*E

BT (EHFI1E(4E)

(VIN = 12V, VouT = 3.3V, CypD = 1yF, CiN = 22uF, Ta = +25°C, circuit of Figure 3 (see Table 1 for values), unless otherwise specified.)
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A, 3A. 4.5VE28ViEN. 350kHz PWM
BEEFDC-DCIHT £, MEH*

BT (EHFI1E(4E)

(VIN = 12V, VouT = 3.3V, CypD = 1yF, CiN = 22uF, Ta = +25°C, circuit of Figure 3 (see Table 1 for values), unless otherwise specified.)

SOFT-START TIME
vs. CAPACITANCE STARTUP INTO PREBIASED OUTPUT

MAX15041 toc17.
H T

1000

5 v
g i Ven
g d svidiv
= 100
E A
= Z e Vour
= il — v
E 10 e i P
& Dl
8 / : : . . . B N 2A/div
A I st Y SOUOCIOUUE POOLIOOPE OO ORI PRI
7 e R RS- lour
F A S . Y
01 i i i i i H i i
1 10 100 1000 400ps/div
Css (nF)
MAXIMUM LOAD CURRENT
STARTUP INTO PREBIASED OUTPUT vs. AMBIENT TEMPERATURE
e e 32 -
(N B V=5V 5
[ PSRASHE— TP - VEN 20 Ty < +150°C %
5V/div = NN 2
= \\ %\
Vout = 28 NN
V/div E \\\
2 26 Your =337 NS
IL = A
" Vour=2.5V
5A/div = L N\
= 24 1 N
s N
= Vour=18V \
lour 22 Vour =12 N
sAvdiv oyt N
TR T AR 20
400ps/div 5 15 25 35 45 5 65 75 85
AMBIENT TEMPERATURE (°C)
MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
32 . 32 -
Vin=12V E Vin =28V E
Ty < +150°C 2 Ty < +150°C z
z 30 < z =z 30 \\ g
= =
2 g AN Y N
s ™ = \
3 Vour =33V = \ = Vour =12V — \.
[ | | \
S 26 |F—Vour=25 N S 26 Vout = 3.3V I— \
= Vour =187 = P
E our=1. & = Vour=25V 4+—T" N\,
= 24 y N = 24
= Vour = T2V N = Vour= 18V
22 22
20 2.0
5 15 25 35 45 55 65 75 85 5 15 25 35 45 55 65 75 85
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
6 IMAXI/V

TEL:15013652265 QQ:38537442



http://www.eehome.cn

EFGA. 3A. 4.5VE28VEIN. 350kHz PWM
EEFDC-DCIT 78, WEHF*E

AT (EH1E(4E)
(VIN = 12V, VouT = 3.3V, CypD = 1yF, CiN = 22uF, Ta = +25°C, circuit of Figure 3 (see Table 1 for values), unless otherwise specified.)
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A, 3A. 4.5VE28ViEN. 350kHz PWM
BEEFDC-DCIHT £, MEH*
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EFGA. 3A. 4.5VE28VEIN. 350kHz PWM
EEFDC-DCIT 78, WEHF*E
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A, 3A. 4.5VE28ViEN. 350kHz PWM
BEEFDC-DCIT 78, WEH*X
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COMPARATOR

RLoaD
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