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MAX 1540A/MAX 1541

W PE R A= 5, BB R R FIR I
ZhEH I (RS I as

ABSOLUTE MAXIMUM RATINGS

SKIP, PGOOD_ to GND ...-0.3V to +6V
FB_, CSP_, _ -0.3Vto +6V
TON, OVP/UVP, LSATto GND ................. -0.3V to (Vce + 0.3V)
REF, OUT_to GND......cccoooviiiiiiis -0.3Vto (Vce + 0.3V)

LDOIN to GND (MAXT541) ..o
REFIN1, GATE, OD, FBLDO to GND (MAX1541)...
-0.3Vto (Vcc + 0.3V)
...-0.3V to (Vpp + 0.3V)
CSN_10 GND ..o

FBLANK, CC1to GND (MAX1541)
DL_to GND (Note 1) oo

-0.3V to +28V

-0.3Vto +28V
.-0.3Vto +6V LX_to GND...
.-0.3V to +28V BST_ to LX_
.-0.3V to +6V REF Short Circuit to GND
-0.3Vto +6V

.-0.3V to +6V

..=2V to +30V

Storage Temperature Range
Lead Temperature (soldering, 10s)

DH_to LX i,

Continuous Power Dissipation (Ta = +70°C)
32-Pin 5mm x 5mm Thin QFN (derated 21.3mW/°C
APOVE +70°C) it
40-Pin 6Bmm x 6mm Thin QFN (derated 26.3mW/°C
APOVE +70°C) .ot
Operating Temperature Range
Junction Temperature....................

-0.3V to (BST + 0.3V)
-2V to +30V
..-0.3V to +6V
Continuous

Note 1: For the MAX1540A, the gate-driver input supply (Vpp) is internally connected to the fixed 5V linear-regulator output

(LDOOUT), and the linear-regulator input supply (LDOIN) is internally connected to the battery voltage input (V+).

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
(V+ =15V, Vcc = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Tp = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
INPUT SUPPLIES (Note 1)
N MAX1540A: battery voltage, V+ > V. poOOUT 55 28
N MAX1541: battery voltage, V+ > V.poouT 2 28
Input Voltage Range VBIAS Vce, Vbb (MAX1541) 4.5 55 Vv
VLDOIN MAX1541: LDO input supply, 45 o8
VLDOIN > VLDOOUT
FB1 and FB2 forced above the regulation 0.7 15
point, LSAT = GND ' ’
Quiescent Supply Current (Vce) lcc mA
FB1 and FB2 forced above the regulation 18
point, ON1 or ON2 = Vcc, VisaT > 0.5V '
Quiescent Supply Current | FB1 and FB2 forced above the regulation <1 5 A
(VDD, MAX1541 Only) PD 1 point, ON1 or ON2 = Ve H
MAX1540A: FB1 and FB2 forced above the
regulation point, ON1 or ON2 = V¢, 150
Quiescent Supply Current (V+) I+ VLDOON = V+ = 28V HA
MAX1541: ON1 or ON2 = V¢,
VLDOON = V+ = 28V 25 40
Quiescent Supply Current FB1 and FB2 forced above the regulation
ILDOIN point, ON1 or ON2 = V¢, 110 pA
(LDOIN, MAX1541 Only) VLDOON = V4 = 28V
Standby Supply Current (Vce) ON1 = ON2 = GND, VLDOON = V+ = 28V <1 5 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(V+ =15V, Vce = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Standby Supply Current _ _ Y
(VbD, MAX1541 Only) ON1 = ON2 = GND, V. pooN = V+ = 28V <1 5 bA
MAX1540A: ON1 = ON2 = GND, 105
LDOON = V+ =28V, Vcc =0or 5V
Standby Supply Current (V+) pA
MAX1541: ON1 = ON2 = GND, <1 5
LDOON = V+ =28V, Vcc = Vpp =0 or 5V
Standby Supply Current _ _ Y
(LDOIN, MAX 1541 Only) ON1 = ON2 = GND, VLpoON = V+ = 28V 100 LA
Shutdown Supply Current (Vce) ON1 = ON2 = LDOON = GND <1 5 pA
Shutdown Supply Current _ _ _
(VoD, MAX1541 Only) ON1 = ON2 = LDOON = GND <1 5 LA
MAX1540A: ON1 = ON2 = LDOON = GND, 4 15
V+ =28V, Vcec =0or 5V
Shutdown Supply Current (V+) bA
MAX1541: ON1 = ON2 = LDOON = GND, <1 5
V+ =28V, Vcc = Vpp =0 or 5V
Shutdown Supply Current B
(LDOIN, MAX1541 Only) LDOON = GND 4 10 HA
PWM CONTROLLERS
Preset output, FB1 = GND 1.782 1.80 1.818
) VouT1 V+ =55V to 28V,
MAX1540A Main Output-Voltage SKIP = Vce FB1=Vcec 1.188 1.20 1.212 v
Accuracy (OUT1) (Note 2) g | v v v
ViR djustable output, V+ = 5.5V to 28V, 0693 0.70 0.707
SKIP = Vce
Preset output, FB2 = GND 2.475 2.50 2.525
MAX1540A Secondary Output- Vourz | V+=55Vio28V, oV
Voltage Accuracy (OUT2) SKIP = Vce 2=\Vce 1485 1.50 1515 v
(Note 2) Adjustable output, V+ = 5.5V to 28V,
VFB2 SKIP = Vo 0.693 0.70 0.707
MAX1541 Main Feedback- V+ = 4.5V to 28V, _
Voltage Accuracy (FB1) VFB1 SKIP = Voo REFIN1 = 0.35 x REF | 0.693 0.70 0.707 \
Preset output, FB2 = GND 2475 250 2525
MAX1541 Secondary Output- VouT2 |V+=4.5V 1028V,
Voltage Accuracy (OUT2) SKIP = Vee FB2 = Vce 1782 180 1818 v
Note 2 i =
( ) Vegs ggjlgst_a\kjlcecoutput, V+ = 4.5V to 28V, 0693 070 0707
Load-Regulation Error ILoaD = 0to 3A, SKIP = Vce 0.1 %
Line-Regulation Error Vce =4.5Vt0 5.5V, V+ = 4.5V to 28V 0.25 %
FB_ Input Bias Current IFB_ -0.1 +0.1 pA
Output Adjust Range 0.7 5.5 \
MAXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, Voo = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541)

values are at Ta = +25°C.)

=V+, Ta = 0°C to +85°C, unless otherwise noted. Typical

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
FB_ = GND 70 145 350
MAX1540A =
M8 =Vecor 50 115 220
adjustable
OUT_ Input Resistance RouTt_ FB1 = OUT1 400 700 1500 kQ
FB2 = GND 90 170 350
MAX1541 R
2 =\Vccor
adjustable 60 130 270
OUT_ Discharge Mode On-
Resistance RDISCHARGE 10 25 @
OUT_ Synchronous-Rectifier
Discharge-Mode Turn-On Level 0.2 0.3 04 v
Soft-Start Ramp Time tss Rising edge on ON_ to full current limit 1.7 ms
TON = GND (620kHz) 149 169 190
, Vi =18V, TON = REF (485kHz) | 191 216 242
DH1 On-Time tON1 VouTtt = 1.5V ns
(Note 3) TON = open (345kHz) 274 304 335
TON = Ve (235kHz) | 402 447 491
TON = GND (460kHz) 201 228 256
, Ve =15V, TON = REF (355kHz) | 260 296 331
DH2 On-Time toN2 VouTte = 1.5V ns
(Note 3) TON = open (255kHz) 371 412 453
TON = Vce (170kHz) | 556 618 679
On-Time Tracking toN2 with respect to ton1 (Note 3) 120 135 150 %
Minimum Off-Time toFFMINY | (Note 3) 400 500 ns
LINEAR REGULATOR (LDO) (Note 1)
MAX1540A LDO Output-Voltage VLDOOUT ON1=0N2 =GND, |0<I.poout <10mA | 4.85 5.0 5.10 y
Accuracy V+ =6V to 28V 0 < ILpoouT < 100mA | 4.70 5.10
MAX1541 LDO Output-Voltage Viboout (F)EIB\ILZDP(;N%M - 0<lpoour <10mA | 485 50 510 v
Accuracy (Fixed VLpoouT) VLDOIN = 6V to 28V 0 < ILpoouT < 100mA 4.70 510
FBLDO =LDOOUT, | _j pooyr < 10mA | 1212 125 1275
MAX1541 LDO Feedback VEBLDO ON1 = ON2 = GND, v
Accuracy (Adjustable V V =45V to
y(Ad LDoouT) o™ 0 < ILDooUT < 100mA | 1.175 1.275
MAX1541 LDO Output
Adjust Range 1175 24 v
LDOOUT Short-Circuit Current 130 mA
FBLDO Input Bias Current IFBLDO -0.1 +0.1 pA
MAX1540A: V+ - VL. DOOUT, ILDOOUT = 50mA 500 800
Dropout Voltage . - mV
p g MAX1541: VLDOIN - VLDOOUT, 500 800
ILbOOUT = 50mA
4 N AXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(V+ =15V, Vce = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
REFERENCE (REF)
= Ta =+25°Cto +85°C | 1.986 2.00 2.014
Reference Voltage VREF Vee = 4.5V 10 5.5V, A \
IREF = OV Ta =0°C to +85°C 1.983 2.00 2.017
Reference Load Regulation AVREF IREF = -10pA to +50pA -0.01 +0.01 \
REF Lockout Voltage VREF(UVLO) | Rising edge, hysteresis = 350mV 1.95 \
REFIN1 (MAX1541)
Voltage Range VREFIN 0.7 VREF v
REFIN1 (MAX1541)
Input Bias Current IREFINT 0.01 0.05 A
FAULT DETECTION
. With respect to error-comparator threshold, o
Overvoltage Trip Threshold OVPIUVP = Ve 12 16 20 %
gglear}\//oltage Fault-Propagation tovp FB forced 2% above trip threshold 10 us
Output Undervoltage-Protection With respect to error-comparator threshold, 65 70 75 o
Trip Threshold OVP/UVP = Ve °
Output Undervoltage-Protection .
Blanking Time tBLANK | From rising edge of ON_ 10 35 ms
Output Undervoltage Fault-
Propagation Delay tuvp 10 Hs
PGOOD._ Lower Trip Threshold With respect to error-comparator threshold, 13 10 7 %
hysteresis = 1%
PGOOD_ Upper Trip Threshold With respect to error-comparator threshold, +7 +10 +13 %
hysteresis = 1%
PGOOD_ Propagation Delay trcgoop_ | FB forced 2% beyond PGOOD_ trip threshold 10 us
PGOOD_ Output Low Voltage ISINK = 4mA 0.3 V
FB = REF (PGOOD high impedance),
PGOOD_ Leakage Current IPGOOD_ PGOOD forced 1o 5.5V 1 pA
EaulBlanking T FBLANK = Vce 120 220 320
ault-Blanking Time ~
(MAX1541 Only) tFBLANK | FBLANK = open 80 140 205 us
FBLANK = REF 35 65 95
. LDOON = Vce +150
Thermal-Shutdown Threshold TSHDN Hysteresis = 10°C °C
LDOON = GND +160
Vcc Undervoltage-Lockout Rising edge, PWM disabled below this
Threshold VuvLoveo) level, hysteresis = 20mV 41 4.25 4.4 v
CURRENT LIMIT
ILIM_ Adjustment Range 0.25 2 Vv
. CSP_ 0 2.7
Current-Limit Input Range Vv
CSN_ -0.3 +28
CSP_/CSN_ Input Current 0.5 pA

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(V+ =15V, Vce = Vpbp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) =

values are at Ta = +25°C.)

V+, Ta = 0°C to +85°C, unless otherwise noted. Typical

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Vqlley Current-Limit Threshold VUL AL | Vesp - Vesa, ILIM_ = Voo 45 50 55 Y

(Fixed)

Valley Current-Limit Threshold VUL VAL | Vesp. - Vesn ViLiM_ = 250mV 15 25 35 iy

(Adjustable) - (VAL) - = [Vilw = 2.00v 170 200 230

Current-Limit Threshold Vesp_ - Vesn_, SKIP = ILIM_ = Ve,

(Negative) VNEG Ta = +25°C 90 65 45 mv

. With respect to valley current-limit
e ot pyreshold Vzx | threshold, Vesp. - VGsn._, SKIP = GND, 25 .y
9 ILIM_ = Ve

With respectto | LSAT = Vce 180 200 220

Inductor-Saturation Current-Limit valley current- ~ o

Threshold limit threshold, | =oA1 = OPeN or s 198 %
ILIM_=Vcc LSAT = REF 135 150 165

ILIM_ Saturation Fault Sink Vcsp - VesN > inductor saturation current

Current ILIM- (LSAD) | it 0 25V < Vi < 2.0V 4 6 8 HA

ILIM_ Leakage Current |\i/ncqistp_ - VcsN_ < inductor saturation current 0.1 UA

GATE DRIVERS

DH_ Gate-Driver On-Resistance RpH BST_-LX_ forced to 5V 1.5 5 Q

) ) L_, high state 15 5

DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 0.6 3

DH_ Gate-Driver Source/Sink IpH | DH_ forced to 2.5V, BST_-LX_ forced to 5V 1 A

Current

DL_ Gate-Driver Source Current oL DL_ forced to 2.5V 1 A

(SOURCE)
DL_ Gate-Driver Sink Current IDL (sINK) | DL_ forced to 2.5V 3 A
) DL_ rising 35

Dead Time tDEAD — ns
DH_ rising 26

INPUTS AND OUTPUTS

OD On-Resistance Robp GATE = Vce 10 25 Q

OD Leakage Current GATE = GND, OD forced to 5.5V 1 200 nA

. ON1, ON2, SKIP, GATE rising edge,

Logic Input Threshold hysteresis = 225mV 1.2 1.7 2.2 Vv

LDOON Input Trip Level Rising edge, hysteresis = 250mV 1.20 1.25 1.30 \

Logic Input Current ONT1, ON2, LDOON, SKIP, GATE -1 +1 pA
FB1(MAX1540A), | High 1.9 2.0 2.1

Dual Mode™ Threshold Voltage FB2 (MAX1540A/ \
MAX1541) Low 0.05 0.1 0.15

Dual Mode/ZMaxim Integrated Products, Inc HIE 5

MAXIMN




Wk pE R SRS, BB REFIRIA.
A AL [ F2 [E RS

ELECTRICAL CHARACTERISTICS (continued)

(V+ =15V, Vcc = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = 0°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Vee -
High
TON, OVP/UVP, 0.4v
Four-Level Input Logic Levels LSAT, SKIP, Open 3.15 3.85 vV
FBLANK REF 1.65 2.35
Low 0.5
. TON, OVP/UVP, LSAT, SKIP, FBLANK
Four-Level Logic Input Current forced to GND or Vo -3 +3 pA

ELECTRICAL CHARACTERISTICS
(V+ = 15V, Voe = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER | symBoL | CONDITIONS MIN MAX | UNITS
INPUT SUPPLIES (Note 1)
Vi MAX1540A: battery voltage, V+ > VL.poouT 55 28
MAX1541: battery voltage, V+ > VL.pooUT 2 28
Input Voltage Range VBIAS Vce, Vbb (MAX1541) 45 55 V
VLDOIN MAX1541: LDO input supply, 45 o8
VLDOIN > VLDOOUT
FB1 and FB2 forced above the regulation 15

point, LSAT = GND
Quiescent Supply Current (Vce) Icc mA
FB1 and FB2 forced above the regulation

1.

point, ON1 or ON2 = Vg, VLsSaT > 0.5V 8
Quiescent Supply Current | FB1 and FB2 forced above the regulation 5 A
(VDD, MAX1541 Only) DD point, ON1 or ON2 = Ve H

MAX1540A: FB1 and FB2 forced above the

regulation point, ON1 or ON2 = V¢, 150
Quiescent Supply Current (V+) v+ VLDOON = V+ = 28V HA

MAX1541: ON1 or ON2 = Vcc, VLDOON = 40

V+ =28V
Quiescent Supply Current FB1 and FB2 forced above the regulation

ILDOIN point, ON1 or ON2 = V¢, 110 uA

(LDOIN, MAX1541 Only) VLDOON = V4 = 28V
Standby Supply Current (Vpp) ON1 = ON2 = GND, V.pooN = V+ = 28V 5 pA
Standby Supply Current _ _ Y
(VDD, MAX1541 Only) ON1 = ON2 = GND, V| pooN = V+ = 28V 5 pA

MAX1540A: ON1 = ON2 = GND, LDOON = 105

V+ =28V, Vcc =0or5V
Standby Supply Current (V+) PA
MAX1541: ON1 = ON2 = GND, LDOON =

V+=28V,Vcc=Vpp=0or5V

Standby Supply Current
(LDOIN, MAX1541 Only)

MAXI N 7

ON1 = ON2 = GND, V. pooN = V+ = 28V 100 pA
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, Ve = Vpp = ONT = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = -40°C to +85°C, unless otherwise noted.)

(Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
Shutdown Supply Current (Vce) ON1 = ON2 = LDOON = GND 5 PA
Shutdown Supply Current _ _ B
(VoD, MAX1541 Only) ON1 = ON2 = LDOON = GND 5 bA

MAX1540A: ON1 = ON2 = LDOON = GND, 15
V+ =28V, Vcc =0or 5V
Shutdown Supply Current (V+) bA
MAX1541: ON1 = ON2 = LDOON = GND, 5
V+ =28V, Vcc =Vpp=0orb5V
Shutdown Supply Current _
(LDOIN, MAX1541 Only) LDOON = GND 10 HA
PWM CONTROLLERS
Preset output, FB1 = GND 1.773 1.827
VouT1 V+ = 5.5V to 28V,
MAX1540A Main Output-Voltage SKIP = Ve FB1=Vce 1.182 1.218 v
Accuracy (OUT1) (Note 2) Adiustabl Y c oV 008y
justable output, V+ = 5.5V to ,
VFB1 SKIP = Ve 0.689 0.711
Preset output, FB2 = GND 2.462 2.538
MAX1540A Secondary Output- Vout2 | V+=15.5V1028V, I 1 1503
Voltage Accuracy (OUT2) SKIP = Ve =Vce AT .52 vV
(Note 2) Adjustable output, V+ = 5.5V to 28V,
VFB2 SKIP = Voo 0.689 0.711
MAX1541 Main Feedback y V+ = 4.5V 0 28V, REFIN1 = 0.35 x REF | 0.689 0.711 v
Voltage Accuracy (FB1) P81 |SKIP = Ve REFINT = REF 1.97 2.03
Preset output, FB2 = GND 2.462 2.538
MAX1541 Secondary Output- Voutz | V+=4.5V1o28V, S
Voltage Accuracy (OUT?) SKIP = Voo 2=\Vce 1.773 1.827 v
(Note 2) Adjustable output, V+ = 4.5V to 28V,
VFB2 SKIP = vee 0.689 0.711
TON = GND (620kHz) 149 190
V+ =15V TON = REF (485kHz) 191 242
DH1 On-Time (Note 3 t : ns
( ) ONT 1 voury = 1.5V TON = open (345kHz) | 274 335
TON = V¢ (235kHz) 402 491
TON = GND (460kHz) | 201 256
= TON = REF (355kHz 260 331
DH2 On-Time (Note 3) toN2 Ve =15V, ( ) ns
VourTe = 1.5V TON = open (255kHz) | 371 453
TON = V¢ (170kHz) 556 679
On-Time Tracking toN2 with respect to ton1 (Note 3) 118 152 %
Minimum Off-Time toFF(MIN) | (Note 3) 500 ns
LINEAR REGULATOR (LDO) (Note 1)
MAX1540A LDO Output-Voltage VLDOOUT ON1=0N2=GND, |0<I.poout < 10mA | 4.85 5.10 v
Accuracy V+ =6V to 28V 0 < ILpoouT < 100mA| 4.65 5.10

8
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, Ve = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = -40°C to +85°C, unless otherwise noted.)

(Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
MAX1541 LDO Output-Voltage ooour E?\]LzD?(;N%m = 0 < ILpoout < 10mA | 4.85 5.10 y
Accuracy (Fixed VLpoouT) VLDOIN = 6\/' to 28V | 0<ILDOOUT < 100mA| 4.65 5.10

FBLDO = LDOOUT

©|0<| 10mA | 1.212 1.275

MAX1541 LDO Feedback Vesloo | ON1 = ON2 = GND, < Lboout < 1bm y
Accuracy (Adjustable V| poouT) VLDOIN = 4.5V to

o8V 0 < ILpoouT < 100mA| 1.175 1.275

MAX1540A: V+ - VLDOOUT, ILboouT = 50mA 800

ILboouT = 50mA
REFERENCE (REF)
Reference Voltage VREF Vocc =4.5Vt055V, IRer=0 1.98 2.02 Vv
REFINT Input Bias Current IREFINT 0.05 pA
FAULT DETECTION
Overvoltage Trip Threshold \évsg/lj\slge_ctvtgcerror-comparator threshold, 10 21 %
Output Undervoltage-Protection With respect to error-comparator threshold, 64 76 %
Trip Threshold OVP/UVP = Vce °
PGOOD_ Lower Trip Threshold x\czerree?i’:ft 1o grrercomparatorireshold. | - 44 5 %
PGOOD._ Upper Trip Threshold x\c;Terriss?sect 1t(z/error-comparator threshold, +5 14 %

= (e}

PGOOD_ Output Low Voltage ISINK = 4mA 0.3 Vv
Ve Undervoltage-Lockout Rising edge, PWM disabled below this
Threshold VuvLoveo) level, hysteresis = 20mV 4 4.4 v
CURRENT LIMIT

. CSP_ 0 2.7

Current-Limit Input Range V
CSN_ -0.3 +28.0
Valley Current-Limit Threshold
oy LHITentHmIt Thres VUM (vAL) | Vosp_ - Vosn_, ILIM_ = Voe 40 60 mv
(Fixed)
Valley Current-Limit Threshold
V Vi -V Vi =2.00V 160 240 V
(Adjustable) LIM— (VAL) | VCSP— - VCSN_, VILIM— m
INPUTS AND OUTPUTS
Logic Input Threshold Syl\;gérggsz’—SSQZ}n(\;/ATE’ rising edge, 1.2 2.2 V
LDOON Input Trip Level Rising edge, hysteresis = 250mV 1.2 1.3 \
FB1 (MAX1540A), High 1.9 2.1
Dual Mode Threshold Volt V
uatMode fhreshola voltage FB2 (MAX1540AMAX1541) | Low 005 015
MAXI/W 9
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MAX1540A/MAX1541

W PE R A= 5, BB R R FIR I
ZhEH I (RS I as

ELECTRICAL CHARACTERISTICS (continued)

(V+ = 15V, Vce = Vpp = ON1 = ON2 = 5V, SKIP = GND, LDOIN (MAX1541) = V+, Ta = -40°C to +85°C, unless otherwise noted.)
(Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS

Vce -

High 0.4V

TON, OVP/UVP, LSAT, SKIP

Four-Level Input Logic Levels FBLANK Open 3.15 3.85 \
REF 1.65 2.35
Low 0.5

Note 1: For the MAX1540A, the gate-driver input supply (VpD) is internally connected to the fixed 5V linear-regulator output
(LDOOUT),
and the linear-regulator input supply (LDOIN) is internally connected to the battery voltage input (V+).

Note 2: When the inductor is in continuous conduction, the output voltage has a DC regulation level higher than the error-comparator
threshold by 50% of the ripple. In discontinuous conduction (SKIP = GND, light load), the output voltage has a DC regulation
level higher than the trip level by approximately 1.5% due to slope compensation.

Note 3: On-time and off-time specifications are measured from 50% point to 50% point at the DH_ pin with LX_ = GND, VBST_ = 5V,
and a 250pF capacitor connected from DH_ to LX_. Actual in-circuit times may differ due to MOSFET switching speeds.

Note 4: Specifications to -40°C are guaranteed by design, not production tested.

HETERM

(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Vce = 5V, SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)

OUT2 EFFICIENCY vs. LOAD CURRENT 2.5V OUTPUT VOLTAGE (0UT2) OUT1 EFFICIENCY vs. LOAD CURRENT
(Vour2 = 2.5V) vs. LOAD CURRENT (Vour1 = 1.0V)
100 = 2.55 = 100 T T T
: H SKIP=GND -~ |2
% = g 254 z % SKP=Vee — ||
) ten ~ Z g 90 z
LT = |
_ w 7 52% = S ® PN
;»_/ 80 = 950 5\ = 80 = .—:—) : L~
2 / =l “t 2 75 i I \
5 o //\ \V\N\:\ \7\\\/| g 251 H é '/// " \
= 70 ,\ Viy=12V = \‘\A- £ 0 A r
LU 3 a4 W=7V
65 250 65 [
| iy
60 HiL - 60 P TW —
o SKIP =GND ---- 249 SKIP=GND - --- 1 . b by
SKIP=Vee —] SKIP=Vge —
50 N 2.48 . 50 / \MHH
0.01 0.1 1 10 0 1 2 3 4 5 0.01 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)

10 MAXIMN




Wk pE R SRS, BB REFIRIA.
A AL [ F2 [E RS

BRTEFFIE(4E)

(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)
OUT1 SWITCHING FREQUENCY

SWITCHING FREQUENCY (kHz) OUTPUT VOLTAGE (V)

SUPPLY CURRENT (mA)

MAXIMV

1.02

—
o
=

—
o
S

o
©
o

0.98

~
53]
S

o~
=3
S

w
>
(=}

w
S
IS

N
133
S

N
o
S

1.00

0.10

0.01

1.0V OUTPUT VOLTAGE (0UT1)

vs. LOAD CURRENT

1
SKIP=GND ----

SKIP =Vog — 1

MAX1540A toc04

1 2 3 4 5
LOAD CURRENT ()

SWITCHING FREQUENCY
vs. INPUT VOLTAGE

T T
2.5V OUTPUT
SKIP =V¢o

IAX1540A toc07

4A LOA
\N

—~___NOLOAD

o

4 8§ 12 16 20 24 28

INPUT VOLTAGE (V)
NO-LOAD SUPPLY CURRENT

vs. INPUT VOLTAGE
(PULSE-SKIPPING OPERATION)

MAX1540Atoc10

IBiAs

IN L~

SKP=GND
ON1 = ON2 = Vgg
| |

4 8§ 12 16 20 24 28

INPUT VOLTAGE (V)

MAXIMUM QUTPUT CURRENT (A) SWITCHING FREQUENCY (kHz)

REFERENCE VOLTAGE DEVIATION (mV)

600

500

400

300

200

100

6.0
58
56
54
5.2
5.0
48
46
44
42
40

0UT2 SWITCHING FREQUENCY
vs. LOAD CURRENT
(Vour2 =2.5V)

SKIP=Voe —
| |

SKIP=GND ----

MAX1540A toc05

1 2 3 4
LOAD CURRENT (A)

MAXIMUM OUTPUT CURRENT
vs. INPUT VOLTAGE

25V QUTPUT

AX1540A toc08

/

/]

/

4 8 12 16 20 24
INPUT VOLTAGE (V)

2.0V REFERENCE LOAD REGULATION

28

MAX1540A toc11

-20 0 20 40

60 80
REFERENCE LOAD CURRENT (uA)

100

2)

SUPPLY CURRENT (mA) SWITCHING FREQUENCY (kH

SAMPLE PERCENTAGE (%)

=)
S
S

o
S
S

~
S
S

w
S
S

o
o
S

100

20

w
(=}

~
o

w
S

no
S

—
o

0

vs. LOAD CURRENT
(Vout1 =1.0V)

MAX1540A toc06

SKIP = GND ---- |
SKIP =Vgeo —
|

1 2 3 4 5
LOAD CURRENT (A)

NO-LOAD SUPPLY CURRENT
vs. INPUT VOLTAGE
(FORCED-PWM OPERATION)

IAX1540A toc09

IBiAS

N

N,

—
I TN

SKIP = ON1 = ON2 = Vg
l l l

0

4 8 12 16 20 24 28
INPUT VOLTAGE (V)

REFERENGE DISTRIBUTION

T
| SAMPLE SIZE =50

IAX1540A toc12

1.990

1.995 2.000 2.005 2.010
REFERENCE VOLTAGE (V)

11
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MAX1540A/MAX1541
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HRTEFFIE(4E)

(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)

12

LDO OUTPUT VOLTAGE (V)

3.36
3.34
3.32
3.30
3.28
3.26
3.24
3.22
3.20

3.3V

4t

2A

25V |

LINEAR-REGULATOR OUTPUT (LDOOUT)
vs. LOAD CURRENT

AN

\\Vwom =5V

/|

\
Vioom=12v |

0 20 40 60 80 100
LDO LOAD CURRENT (mA)

STARTUP WAVEFORM
(LIGHT LOAD)

MAX1540A toc15

200us/div

A. ON2, 5V/div C.0UT2, 2V/div
B. INDUCTOR CURRENT, D. PGOOD2, 5V/div
2A/div

100Q LOAD

MAX1540A toc13

A

STARTUP WAVEFORM
(HEAVY LOAD)
MAX1540A toc14
33V AN MR MR AR
EEsaraara s s s B
o bt
4
A B
0

400us/div

A. ON2, 5V/div C. 0UT2, 2V/div
B. INDUCTOR CURRENT, D. PGOOD2, 5V/div
2A/div

0.5€2 LOAD

SHUTDOWN WAVEFORM
(DISCHARGE MODE DISABLED)

MAX1540A toc16

0 ]a
]
c
R S
5V
.. . . . . . . . | E
0f | et
10ms/div
A. ON2, 5V/div D.DL2, 5V/div
B. OUT2, 2V/div E. PGOOD2, 5V/div
C. INDUCTOR CURRENT,

2A/div

1002 LOAD, OVP/UVP =REF OR GND

MAXIN




Wk PE R FR, BB BRI,

A AL 72 B 75

AT EFFIE(4E)

(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Vcc = 5V,

SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)

SHUTDOWN WAVEFORM 2.5V OUTPUT LOAD TRANSIENT
(DISCHARGE MODE ENABLED) (FORCED PWM)
MAX1540A toc17 MAX1540A toc18
33V
‘ A m
ot A
0
15 2.6V
2.5V B
c 2.4V
47
1 1° 0 |
sf— e \ |
o . ‘ 0 _
1ms/div 40us/div
A. ON2, 5V/div D. DL2, 5V/div A lour2=0TO 4A, 5A/div C. INDUCTOR CURRENT, 5A/div
B. OUT2, 2V/div E. PGOOD2, 5V/div B. Vour2 = 2.5V, 100mV/div  D. LX2, 10V/div
C. INDUCTOR CURRENT, o
2A/div SKIP = Vieg
1002 LOAD, OVP/UVP = Ve OR OPEN
2.5V OUTPUT LOAD TRANSIENT LINEAR-REGULATOR
(PULSE SKIPPING) LOAD TRANSIENT
MAX1540A toc19 MAX1540A toc20
Mmoo ] A 100mA
0 S
25V g (\'Nr«-ws 0
] C . .
3.3V M B
sav | e
A0us/div 100us/div
A.lguT2 = 0.1A TO 4A, 5A/div C. INDUGTOR CURRENT, 5A/div A. ILpoouT = 1mA TO 100mA, 50mA/div

B. Voure =25V, 100mV/div - D. LX2, 10V/div

SKIP =GND

MAXIMV

B. VLpoguT = 3.3V, 100mV/div

SKIP = GND

13
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MAX1540A/MAX1541

Wk fE R R vy, B AR BRI

NG AL [ F2 [E 7S

(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)

LINEAR-REGULATOR
LINE TRANSIENT

MAX1540A toc21

200us/div

ACINPUT (Vi), 10V/div
B. LDOIN (10V TO 20V), 10V/div

20mA LOAD
OUTPUT OVERLOAD
(UVP ENABLED)
MAX1540A toc23

20A — A
10A A
0

5/8 5
5V

0 . ¢
25V

D

5V

0 E

20us/div

A.LOAD (0 TO 150m€2), 10A/div  D. 2.5V OUTPUT, 2V/div
B. INDUCTOR CURRENT, 10A/div E. PGOOD2, 5V/div
C.DL2, 5V/div

OVP/UVP =Vcc OR REF

14

C. LDOOUT (3.3V), 500mV/div

OUTPUT OVERLOAD
(UVP DISABLED)

MAX1540A toc22

40s/div

A.LOAD (0 TO 150m®), 10A/div  C. 2.5V OUTPUT, 2V/div
B. INDUCTOR CURRENT, 10A/div D. PGOOD2, 5V/div

OVP/UVP = OPEN OR GND

INDUCTOR-SATURATION PROTECTION
(LSAT DISABLED)

MAX1540A toc24

20ps/div

A lout2 =0TO 5A, 5A/div C. ILIM, 100mV/div
B. 2.5V OUTPUT, 200mV/div  D. INDUCTOR CURRENT, 5A/div

LSAT=GND, L = 3.3uH 3.5A

HRTEFFIE(4E)

MAXIN



Wk pE R SRS, BB REFIRIA.

A AL [ F2 [E RS

HRTEFFIE(4E)

(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)

INDUCTOR-SATURATION PROTECTION
(AViLIM = 200mV)

MAX1540A toc25

0.67v

0.47V |-

20us/div
A louro=0TO5A, 5A/div  C. ILIM, 200mV/div
B. 2.5V OUTPUT, 200mV/div  D. INDUCTOR CURRENT, 5A/div

LSAT = REF, L =3.3uH 3.5A

MAX1541
DYNAMIC OUTPUT-VOLTAGE TRANSITION
(CReFINT = 100pF)

MAX1540A toc27

15V /“‘-*—- B
15V
£ C
W Nobwemimeispind
5V . . : st : : :
5A D
0 M.u\ e .
+ lE
-5A B Lo
40us/div
A. GATE, 5V/div D. PGOODT, 5V/div

B. OUT1 (1.0V TO 1.5V), 0.5V/div E. INDUCTOR CURRENT, 5A/div
C. REFIN1, 0.5V/div

200mA LOAD, SKIP = GND

MAXIMV

INDUCTOR-SATURATION PROTECTION
(AViLiv = 400mV)

MAX1540A toc26

25V [, W .
1.5V : : : [ : : ]
L s { w—l C
067V fromim - ]
027V M : 10

5A

20us/div

A lput2 =0TO 5A, 5A/div D. ILIM, 400mV/div
B. 2.5V OUTPUT, 1V/div E. INDUCTOR CURRENT, 5A/div
C. PGOOD, 5V/div

LSAT =REF, L =3.3uH 3.5A

MAX1541
DYNAMIC OUTPUT-VOLTAGE TRANSITION
(CREFINT = 1nF)

MAX1540A toc28

5V

1.5V

1.5V

5V
5A

-5A

100us/div

A. GATE, 5V/div D. PGOODT, 5V/div
B.OUT1 (1.0V TO 1.5V), 0.5V/div E.INDUCTOR CURRENT, 5A/div
C. REFINT, 0.5V/div

200mA LOAD, SKIP = GND

15
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MAX1540A/MAX1541

W PE R A= 5, BB R R FIR I
ZhEH I (RS I as

5B B

5150

MAX1540A

MAX1541

B

Thge

OVP/UVP

I /R EAR IR E A R o X — 4TI R AGE A R BEO VPR I A
UVP%TFE@EETHE’Jﬁutﬂfﬁ)’l[‘mﬁﬂﬁﬂﬁm(%h L liRe, BUEEL OV N
BUERH R ER116%, UVPHIBREAEE N HUE f B ERT70%. JOVPIR Y9 [ RERT,
R AR . KrOVP/UVPIE DL T 7 s,  DURC B A IH () 2Bk :

Vee = HREOVPHITL AR, AEUVP.
Open = [ fEOVPHI AL, 25 HUuvPp.
REF = 28 Hovp MR B, ffguvp.
GND = 25 flovpAlitE =, 25 fluvp.

2 WL LB (R 3P LA BOC B ATt 1 FE.(ON_ )R 4% o

FRERARE IR 01X — 4 PR R A T B AE S8R P45 i ) A Rk o AR A -

Ve =OUTI *ﬂOUTzk??i%'IPWMEéK .

Open = OUT1E T i HpwMBE R, ouT24L T kit BRAF#E =
REF = OUT1AE Tk A=, our2b T o filpwmE R
GND = OUT1HlouT24b T ki Bk A A =K. o

LSAT

FEL SRR T4 Tl A o 32X — 4 R P2 B0 A i FE R AR R ) PR 3% B O FHILIMUR S B 43
EEL(»L%&FEE’JP?& BCEARYE T A iZ IR . BLSATIZLL T or =ik, DI EiAE
il IR :

Vee=2xImmvar)

Open =1.75x ILIM(VAL)

REF =1 5 X ILIM(VAL)
GND = TH%LSATWF

2 L B A AR A 35 L FL IR R A

TON

‘%ﬁﬁﬂﬁﬂﬁ%?%ﬂ%)\ X —4FL PR A B T OUE DH_ SB[ K A T E
(S WIS 5] R R 75 TON)ER 1Yo F TONIEHE BB (GND). REFE Vs
o E A TONGB 2 UL £ DL R AR A= «

Ve = 235kHz (OUT1) / 170kHz (OUT2)

Open = 345kHz (OUT1) / 255kHz (OUT2)

REF = 485kHz (OUT1) / 355kHz (OUT2)

GND = 620kHz (OUT1) / 460kHz (OUT2)

Vee

PR TR A o 8 — 1 20QI ERIH FUPELZE 12 B RS RLIHLE (+4 5VE+5.5V)-
(8 P p P R B T FL AR v o o 5 i AU

GATE

RPNV TEMOSFETMML fii A« ¥ GATEE h3% 1A% FLF- 1] S& 187 Y FBMOSFET
%%OD’E‘ HEFRES . W GATEE NiB 4 = H T n] 538 N MOSFET, OD# i

CCH

R AR . f47pFE 470pF LI {E47pR) IHEAE R CC1 5 B
(GND), PLREMAX1541 F R OUT B T] 4 %

16
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Wk pE R SRS, BB REFIRIA.

A AL [ F2 [E RS

5 BT RE (42)

51R

MAX1540A MAX1541

R

IhiE

ILIM1

FEHIES (AT TR A o AL IMIBE S B v e, BRILTTREVEE H50mV .
TER BT, i eSpIAICSN YA LI T THR PR A 35 AL iv PR (Y8
250mVE2.5V)1/10. VI 2 50m VLA B Z T TR 2 Ve - 1ve 4H H HLEA AT
BT IR, wMiEAepARB L. 2 R HEY (ILIM_ )B4y

ILIM2

PRS2 A B LT TR AT . R ILIMR B R B v e, AR EVE HEH50mV -
TERT PR, @ id cspaMIcSN2 YA LI T] PR PR f 4t % B A T M2 L R (T
250mV £2.5V)1/10- VIR somvEVEEZETRAV - 1ve 2k H A
FERAPTTIRE, ILIM2TE AepA i 2 WAR IR MR 4F(ILIM_)7B55 «

10

REF

2 OVEERL RS H o Ho. 1 pPsE KA M & A K REFSS % 2 BT . % BT o o
FR IR R B sopA R T I TREFI OB T2, B IREFS AR i L
HEE . MAX1540A/MAX 1541 KT, FEdEg A5 .

11

REFIN1

Pl 1 MR R A . REFINTIX BEMAX 15410 £ RBHA Y R IE(Veg; = VRerng©

12

oD

TR . FGATERE .

13

CSpP2

Pl A 2 ) 15 FEL AR A o RSPtk BB IIDCFRY IEAR . 140l I T 4
TR IR R AR DA R AR T v BOE RO HLAET TR, 35 U pwmi il
AE R — .

10

14

CSN2

FE #5219 TR A A A o B CSN2IEHE 2 HLIAS I T 1 Ttk o [ 14 R R Ui B T4
?iﬂéjﬁ_giﬂw}f?%ﬁ%ﬂﬁ%ﬁm%EE‘ZﬁME&TILIMszl%E"J@E&iﬁEI‘WE, B pwMm iz il
AR —AFH.

11

15

FB2

FEER2 1 ST «

MAXI1540A: ¥ FBIEHE BV 6B+ SV ER, B0 %85 2 (GND) L
+2.5VIEDER . AR EE YRR T 0.7V RS 5V), BK B2 — B R A
EHEZ0oUT2. FB2MERERL - H4+0.7V,

MAX1541: FFB2IERE BV k41 gVIEEH L, B2 % 2 B GND) T #

+2 5VEUERL . WRFERT TR L 0.7vES 5V, WK FR2EIE — A HH S B
EEROUT2. FB2MIEEEH - H4+0.7Vo

12

16

ouT2

PE AR (0 i H PR AR I T B L B R AN IE A, A R P R
(E1 AN 2B R . oUT2H I H L DL g 2 &5 T S MOSFET R Sl i H] o 224 ik FH 1
BRI HE EERT, ouT2# AFER B, R 10T, 2Move/u VP HE I HL R
SUI, i H PR 2 s R AR O U T AT 2 [ — A~ P 3 1 0 Q L BEL A FEL

MAXI N

17
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MAX1540A/MAX1541

Wk fE R R vy, B AR BRI
NG AL [ F2 [E 7S

5B RA (4E)

Bl

MAX1540A

MAX1541

E2E

Thge

13

17

PGOOD2

IRATT B FL IR i b o FEROR SURICHI D0 T, 4% vl It IE W AR (E 1 0%
(BRE) LA s T IE RS, pGOOD2 MK P SRt e R Y Bl P
MIFERR B SE M TAEIS . PGOOD22E A Hi BHLARES «

14

18

DH2

P2 0 AR SR Bh A . DHRFEL X2 HIBS T2 Z [ 5)

15

19

LX2

%@}%‘_&2 YL . R BB TT M. Lx2fE A DH2 = MR AR Sl B 46
o

16

20

BST2

PEI R R THIE R A . W HOE 3 B NIRRT s Y — NN AR AR . — AT
39 (1) 5 BST2 R B 114 EL BEL P X D2 1) b B E 3 R A R 1Y

17

21

GND

FERIER P . A T TR A% E GND -

18

22

DL2

PRS2 IR MA R 4K Zh 254 i . DL27EGNDFILDOOUTZ [AI(MAX 1540A)BiGND
Vpp (MAX1541)Z [A4#5).

19

23

V+

PR LR o s il i ) v+ 15 B S ) BELRS fi % 2 04 SE . DH SRR S EE T
A HEGERE2VE28V). ST TMAX1540A, V+if FTESAERE 2% 09 5 A L IR

24

LDOIN

PHEBR MRS A A FLUR . 3 | QIS v B — 4 sv VI LR RIS (i —
N4 TpFECE KA LDOING  EGND- A TMAXI1540A, LDOINH A #FE R
V+o M TMAX1541, FEAMEHALDON A LDOINEE V-

25

Vbb

MAX1541 DL_HMR 3K 2l 2 A HL U L A« 1595 32 R E (44 5V R +5.5V)-
il pFa BRI A v 25 B E AL . 3P T MAX1540A, LDOOUT ADL_
MR 3K s B HL (Vi = LDOOUT)

20

26

LDOOUT

MR . A smA RN FBRISNER) 1pFsE R /g 7Ry LA
%DOOUT%E‘&O X TMAX1540A, LDOOUT ADL_MHE A sh s fhrL. (v, Bk
LDOOUT)-

27

FBLDO

LA ERN R A . EEEGNDIER B E N sV AT E Al JE Y 1
(125VEV] por - 0.6V), MAFFBLDOME 2 — M MLDOOUTEI #4131 GND) Y FLBHL
5y He#% . FBLDOREHLE R +1.25Ve M TMAX1540A. FBLDO® M B 2 GND LA
HAFsvEEHH

21

28

DL1

FEHI 1 IR MAR S Zh 54 i . DL1ITEGNDMILDOOUTZ [AI(MAX1540A)BiGND
Vpp (MAX1541)Z i3]

22

29

LDOON

SUAREAS R A . T H B TIEE, WiEREVLELDOIN (MAX1541)-
12 GNDIS LW R PERR AR

23

30

BST1

Peihlas (0 TF RS B B £ R R I — D AN AR AR . — 7]
PR SBsT1 R BEAHLFE AL it Dl B9 B R A TR T .

18
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Wk pE R SRS, BB REFIRIA.
A AL [ F2 [E RS

51 BT RE (4

el % ThiE

MAX1540A MAX1541

Pl LY PR e o F B R ALY IT SO o LX1/F M DH 1 DTS B 3 B4 4 3%

24 31 LX1 HLH I,
25 32 DH1 P35 1 00 v LA, 9K sh 2% iH « DHIFELX1AIBST12 [B]423).

TR I B R e i . ERUR DI RISERTREOL T, 5 i B B R R R 10% (Mt
o6 23 PGOOD1 FIUE) DL LR sl (% F IE WA R R, PGOOD1 MR- I b ek ESE I y, 7E

IR T R TAE , PGOODIZE ARBHLRE . M TMAX1541, M4FBLANKHE # #E
HPEHI 8K MBI GATER LEBRAZIT, PGOOD ¥4 B (5 1 by 8 PR 25 o

Pt LA R TR P R K L R R B A R IE AR, A I R R
(ENAE12)FT78 . OUT VR I H HE A DA P 72 = U S MOSFET Y i s ] o X1

27 34 OUT1 MAXI1540A, 48 FIT0E 09 P9 504 H LR, OUT IR FFE OB A, TN 10T 7R .
2OVP/UVPHBER A EURT, i FE Al i i B AEOUT I AT HE 2 8] ) — AN I #B10Q
FELBELJCFEL
Tl 4 1A RIS <
MAXI540A: HFBUERE BV oclifer1 2VIE ERI L, B0 4 2 B (GND)
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MAX1540A/MAX1541

Wk fE R R vy, B AR BRI
NG AL [ F2 [E 7S

51 AR (%)
E1L:] a6
MAX1540A | MAX1541 i WhiE

OUT2fHREHI A - KrON2 THL R GNDHFF W HI#2 (OUT2)s EHE R VT IEH TIE.
LB B ove/UVPIERERT, i il — M E A ouT2HIGND Z [H] Y 10 QFE BHL T

31 39 ON2 W, HIEEVounBk £03VEA TG, DL2MHRHIN & . L tove/uvpat T,
ouT2FE MBI A, HDLo# s sl h % LUH L xR B Bk E . oN1EloN211 |
T4 AT B B AR P Bl
OUT1AEMIA - FON1 ML ZGNDHF LW TEHIFR 1 (OUTD. TRV P IER LIE.
LB OVR/UVPIERERT, Hi i — AMEEEOUT I FIGND 2 1] 19 10 QBB K

32 40 ON1 M, HfEVour B E03VRA TG, DLIKHREIR & . M tove/uveit AT,
OUTIRFF Fm A, HpLig AL Lx 1 B A RS . oN1ZioN2 b
FHVE AL I B bl B A 47 B

- - EP MRERICERIE A, TR R AL R A .

F1. tnEN BRI T R

MAX1540A MAX1541

COMPONENT

PWM1 PWM2 PWM1 PWM2
Input Voltage (VIN) 7V to 24V 7V to 24V 7V to 24V 7V to 24V
Output Voltage (VouT_) 1.8V 2.5V 1.0V/1.5V 2.5V
Load Current (louT_) 4A 8A 4A 4A

Switching Frequency
(fsw_)

TON = REF (485kHz)

TON = REF (355kHz)

TON = REF (485kHz)

TON = REF (355kHz)

Input Capacitor (CiN)

(2) 10pF, 25V
Taiyo Yuden TMK432BJ106KM

(2) 4.7uF, 25V
Taiyo Yuden TMK325BJ475KM

Output Capacitor

220pF, 6.3V, 12mQ
Sanyo POSCAP

330pF, 4V, 12mQ
Sanyo POSCAP

470pF, 4V, 10mQ
Sanyo POSCAP

220pF, 6.3V, 12mQ
Sanyo POSCAP

(Cout-) 6TPD220M 4TPD330M 4TPD470M 6TPD220M
High-Side MOSFET 35mQ, 30V 20mQ, 30V 35mQ, 30V 35mQ, 30V
(NH) Fairchild 1/2 FDS6982S |  Fairchild FDS6690 | Fairchild 1/2 FDS6982S | Fairchild 1/2 FDS6982S
Low-Side MOSFET 22mQ, 30V 12.5mQ, 30V 22mQ, 30V 22mQ, 30V
(NL) Fairchild 1/2 FDS6982S |  Fairchild FDS6670S | Fairchild 1/2 FDS6982S | Fairchild 1/2 FDS6982S
LOW'S'E"DG S;Jhonky 1A, 30V Schottky 1A, 30V Schottky 1A, 30V Schottky 1A, 30V Schottky
" ) 0 Nihon EP10QS03L Nihon EP10QS03L Nihon EP10QS03L Nihon EP10QS03L

Inductor (L_)

2.5uH, 6.2A, 15mQ
Sumida
CDEP105(H)-2R5

2.2uH, 10A, 4.4mQ
Sumida
CDEP105(L)-2R2

1.8uH, 9.0A, 6.2mQ
Sumida
CDEP105(S)-1R8

4.3uH, 6.8A, 8.7mQ
Sumida
CDEP105(L)-4R3

RSENSE_

15mQ +1%, 0.5W
IRC LR2010-01-RO15F
or Dale WSL-2010-R0O15F

5mQ +1%, 0.5W
IRC LR2010-01-R0O05F
or Dale WSL-2010-R005F

15mQ +1%, 0.5W
IRC LR2010-01-RO15F
or Dale WSL-2010-R0O15F

15mQ £1%, 0.5W
IRC LR2010-01-R0O15F
or Dale WSL-2010-R0O15F
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A AL [ F2 [E RS

SVBIAS
SUPPLY O INPUT (V)
_L < 7y 1020V
C1 CiN
2uF T (2)10uF
Q F LDoOUT Ve =
D AKX/ 0
BT MAX1540A T BT
N N
EI ull DH1 DH? W IE
BST1 BST2 i
st e
u Tl
* o—| Lxi e T *
N1 [\
N l— DLt DL2 I D2 9,
2.5uH GND 2.2uH
CSP1 CSP2
Rest Res2
15mQ é éSmQ
CSN1 CSN2
OUTPUTY ~QUTPUT?2
18V, 4A (MAX) "% . outt out2 R > 5V, 8A (MAX)
o= Sout FB1 FB2 - gggﬁ
g . E P OVP/UVP % g
REF
CREF  (485KHz/355kH2) LSAT OPEN (lunaqva) ¥ 1.75)
0.22uF TON ol
L LDOON f————
| ¢ e o f——p [
= R2 N2 b————= OFF
c3
o S 1002
| +5V BIAS
| % ILIM1 Vee SUPPLY
ILIM2 PGOODT > }POWEH 5000
. PGOOD2 > )

% POWER GROUND

J__ ANALOG GROUND

*LOWER INPUT VOLTAGES REQUIRE
ADDITIONAL INPUT CAPACITANCE.

L

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

&1 MAX1540A %5 57 B 2%
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MAX1540A/MAX1541

Wk fE R R vy, B AR BRI
NG AL [ F2 [E 7S

=2, TN

SUPPLIER PHONE WEBSITE
Central 631-435-1110 www.centralsenmi.com
Semiconductor (USA) ’ '

) 800-322-2645 .

Coilcraft (USA) www.coilcraft.com
Fairchild 888-522-5372 |\ fairchildsemi.com
Semiconductor (USA) ' ’
International 310-322-3331 www.irf.com
Rectifier (USA) o
Kemet 408-986-0424 |\, kemet.com
(USA) ’ '
65-6231-3226
. (Singapore), .
Panasonic WWW.panasonic.com
408-749-9714
(USA)
Sanyo 619-661-6835 | vw.sanyovideo.com
y (USA) -Sany '
Siliconix 203-268-6261 Www.vishay com
(Vishay) (USA) Vishay.
Sumida 408-982-9660 |\ sumida.com
(USA) ‘ '
03-3667-3408
. (Japan),
Taiyo Yuden www.t-yuden.com
408-573-4150
(USA)
847-803-6100
USA),
TDK ( ) www.component.tdk.com
81-3-5201-7241
(Japan)
858-675-8013
TOKO (USA) www.tokoam.com

PR FHRE

MAX 1540 A5 #E S L3 (B 1) P A ZE 0 A FL A 7™ A6 1.8V
2. 5vil IR . MAX154 18R ER T L3 (B 12)7™ 4= 1]
AT B R OUTL), BIEALE %8 SR i
DL R — i [ 72 192 5V T H (OUT2).

TEIFEEE S WK FRFIH T SR T BB -
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MAX1540A/MAX 1541 F Maxim¥F A [ Quick-PW Mk 7 i
il 2 Sk Ak BT A2 B BR AR R T Y, R BS b T DATE
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FLJR TAE B Quick-PWMES 1417 b i fif e 17 [E] 5 451 % H,
T PW MR TE (19 17028 W 285 i B 22 (9 () 78, () 10 3 B
T A% 48 1) fE T30 S ) R G OG0T RS [ WML T R
AR ARG R 7] 8
MAX1540AZERS AR f H T FEL R BE R, AT P2 2R TE Y
SVIE, ATHEEREGZRNEZ. MAX1541 &R E
e EE R4 5V 228V H A B A — A A
125V, B0 fe i 2 4 A F R EE R A i (TR I S0mA R,
FEZ800mV)-

PRI B R R 3 U IFMAX 1540 A/MAX 1541 B 32X 5 H R FL
AT B R AR B R T RE R R . B 5 — PPk g,
PR (N 55— ARG AR AT R, JF 5
R E) SRR TR/ R .
MAX1540A R P24 R4l . shASBEVL YT [P 77 (DRAM) -
CPU /O HABMCH ERIE, HAIL50.7v. MAX15417]
Sits 2 I A B e A S AR L AT 3 2 VR T A R,
B AR R R A B VR A R 4 S 2k . MAX1540A R
325 R QFENEN 3¢, H A AT i F A AR 3 DL &
it /R AR . MAX1541 R H405 1 I RIQFNE 2, H
A AT IR F AR AN R 3P DL R e R R AR

+5 Vﬁ%@ﬁ(VCCJ‘:ﬂVDD)

PR THLM, MAXI1540A/MAX154118 75 B — A5V & H
e XA5vIRE BRI EMAX1540A/MAX 1541 P76
& ERR R, M) HBOR mik95% M EILA SV ARG
VRARAF o B FICHMER Y f B H V5 TT 32 o RO I Ao i B e
SV IR AT IR Y 09 et R 2t (MAX 154 1) T = AR
XFTFMAX1540A, MR 3K 2 4 i A B IR (V ) 1 A AR I #2
2 [ 8 5V I 2t Ae R A3 i (LDOOUT) »

SVl B IR BV o (PWMIE IV (R EK S
CER/-S WS I TR NG R

IB1AS = IcC + fsw (QG(LOW) + QG(HIGH))
= 4mA % 50mA (JLTU(H)
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AR Pl A A A B AL o

MAXIMN
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TRk A HLIE A [ GE #Y4 5V RS SVELIE, V4 HL A
SV B A (Vo MVpp) T EUE RS — . IR sV & H
R TR L, (S ON1HON2H KA &)
ORGSR B B L R, DA AR IR H S5 30

BHIZ1T. 18E218ATH .
HHHNFIEHIPWMZ#7S
Quick-PWM#E il 45 14 J2& — P 0 [ @ #0218 S am A fa]
MBS AT A, HARERTO(E2). A,
H RV LA I ESRAZ 2 1 28R FeL i A ) FiL BEL )
ek S0 FL R SR T PWMAHE (R 5 Quick-PWMTE il
U0l T B 0 O A e s ] (SR A T — AT 9
B S b & A, Ok o B BE S B T A R R T OE B T
BHHEE. BRI SRE T — R E MR/
FWTH ] (M T 400ns). R LR S0, Bl g S
T E] AR S b R g IR ZE RN IE . BB ER
HLI T TRR AR A8 s . HLf /N Wist () fid & 28 C &= AL .

S 1B AT [E] 7525 2 75 (TON)
PWMPE Il 8 DA — A SRS i R 28, EikEm
3 83 0B R o T N 7 B 15 = ) IR e O R 5
fih %2 45 B % AL e P T T e S P S Sl N ] o s 0 56
R TR B B] S BT v AT B BB R (Vi = V4,
FLIE T BT OUT_ 51BN 5] A 4 FL P

ST - K [VOJ)

VIN
HAR PR B TONS | B E RS R E (FR3). X
— B AR T (8] 58 A0 I B R A A B O R R A — AN I
UE E 1 FF SR 02 . fH S FF 5 09 2 1) d A A T T
1) AT DA 3 47 18 48 DA RE T 38 1455k Hz TR Bt S5 e 75
BRI el 2) FELBSCI L A A5 TR R A X E s, A

MAXI N

A AL [ F2 [E RS

A6 T VT 7 ¥ I AT A AT O ) R R A . A
A% (DH 1) B 738 B[] LU P 35 451 2% 1% (200kHz~ 300kHz
420kHz 3 & 540kHz) = 15% , 1 &% 6l 45 (DH2) 1 5 18 A
6] EU P27 B AR 15% . 3 AT 38850 9 A4S 528 7 7 8% 2 0] 72 AR
AR

S S (8] il & #$ FE Electrical Characteristics L€ B TAE
SA R0 (540kHz 420k HZ BUE 1 B R Tl 8
+12.5%, 300kHzHI200kHzIX & F A£10%). TAE S IE
Electrical Characteristicsubar T LE B S0, S it [a]
SERCRTEHE M2

S 380 A ] 42 o 5 AN RE R A8 K BUfE 2 1 R E
Electrical Characteristicsuba T ARIE IS8 5 8] & 52 3 &
MIMOSFET [ BEL 4 45 FE A S ER (1 52 o FEL A A6 —
HHFHREL. PITMOSFET. DLt Fitth 2k B pCB R
PAFE — B A TR0 38 0 2 38R TFF I % o B8 DX B[R] 2505
SIYEINA R T E] 2 — SNSRI (A S BOR
R 308 IS ] 358 A ESE T 56 40 %8 25 BEAIG o X PR O R AR AE
PWMIEE(SKIP = Vo) B30 A2 i oL S 1R] , LUK
R TE R 2R 17 2 0 T & A IO o P SRR L R
A FE R R A L Bh A& SR LX IR AT, S )
KT — RS ER SE XA ]

XTIl Bl s DA B A, SRR R RO R B, S
B 09 T 5 451 5%

VouT_ + VDROP1
ton(Vin + VDRoP1 - VDROP2)

HHVprop & BEBH I 2 IR ER SR, fgFEL
By B UKPCBHMHE™ A ERE; Voropa M
SR B SR ER, GEmMUIF. BEL KPCBH
BHLAE P AR RS ton M MAX1540A/MAX 1541 R BT 74
GORSSENI[ES
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MAX1540A/MAX1541

Wk fE R R vy, B AR BRI
NG AL [ F2 [E 7S

Ve MAXILMN
TON MAX1540A/MAX 1541
SKIP L j LSAT
LM —————————— — M
CURRENT CURRENT
I —— LIMIT 1 LIMIT 2 —————————————Csp2
(FIGURE 5) (FIGURE 5)
CON| ——————————— SN2
VALLEY ZERO | SATURATION SATURATION | ZERO VALLEY
CURRENT |  CROSSING LIMIT LIMIT CROSSING | CURRENT
LIMIT LIMIT
BST1 —/l/ \/ \ \/ \/ \ \/ BST2
DH DH2
LX1 g PWM PWM Lx2
CONTROLLER 1 CONTROLLER 2
“Vpp 7 (FIGURE 3) (FIGURE 3) “Vpp
oL FAULT1  FAULT2 o2
GND g INTFB1| INTREF1 INT FB2 INT REF2 GND
**CC1
REF
| Vee
~REFING ————————————— "] —
: INTERNAL
| MAX1540A/MAX1541
: OPTION
Lo DPTON .
P FB1 DECODE FB2 DECODE FB2
ouTH (FIGURE 10) (FIGURE 10) ouT?
ONT E EI }-0{]— ON2
POWER-GOOD AND ] POWER-GOOD AND
= FAULT PROTECTION 1 FAULT PROTECTION 2 =
(FIGURE 9) (FIGURE 9)
PGOOD] ———————————— PGOOD2
- 5 QUAD-LEVEL | ENABLE OVP
FBLANK : DECODEAND |+ BLANK ENABLEUVP | QUAD-LEVEL OVP/UVP
; TIVER : DECODE
0D : :
! : [ ——U
**GATE —o——' : i
: MAXIS41 LDOOUT
: CONTROLLER1 ! LINEAR REGULATOR o
' = ONLY : (FIGURE 13) FBLDO
Srtmmmsmmesssesoseoooes : ——————— LDOON
*FOR THE MAX1540A
LDOIN IS CONNECTED TO V+-.
LDOOUT IS CONNECTED TO Vpp.
**MAX1541 CONTROLLER ONLY.
2. MAX1540A/MAX 1541 ) EHE K]
Wy
M AXI/MN
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Wk pE R SRS, BB REFIRIA.

R3. U KEFIRE

A AL [ F2 [E RS

CONTROLLER 1 (OUT1) CONTROLLER 2 (OUT2)
NOMINAL TON K-FACTOR TYPICAL MINIMUM Vn AT TYPICAL MINIMUM Vin AT
SETTING (kHz) ERROR (%) K-FACTOR VouT1 = 1.8V* K-FACTOR VouT2 = 2.5V*

(ns) v) (ns) v)
200kHz (TON = Vce) 10 4.5 (235kHz) 2.28 6.2 (170kHz) 2.96
300kHz (TON = open) +10 3.0 (345kHz) 252 4.1 (255kHz) 3.18
420kHz (TON = REF) +£125 2.2 (485kHz) 2.91 3.0 (355kHz) 3.48
540kHz (TON = GND) +125 1.7 (620kHz) 3.42 2.3 (460kHz) 3.87

IS R et 1 [ ZEPERE Ao h = 1.5, IR ZEFAF FIIK A F).

4. SKIPELE R
SKIP OUT1 MODE OUT2 MODE
Vce Forced PWM Forced PWM
Open Forced PWM Pulse skipping
REF Pulse skipping Forced PWM
GND Pulse skipping Pulse skipping
BHTIE(SKIP)

4FL T I SKIP i A A8 B 38 e 25 45 45 il 2 10 i &
FLE A B . Bkl B TAE R (Fg). YT
TR BEASE, s T B 7 R TR A A AR T ) R O
BF i i DL_AZ Ko 3 AT DA 1 H i A i S F 2 J0H O L
AT TE R A% T it ol 2 o kot ik, AR 1k X g HE 2ot
Foo Ml T AW AR I, R E R A R R
i PWM TAERE K (S W dlPwM TG

B SRk kTR =0

TERK kAR T, SRR T 283U 2
PFMIE I (EI3). X P YT 72 3] — N HUEER R0, % H
T O PR R UL A S AR TR e Sl .
0 R U A (CSP_ R CSN_) 2= 43 il H, JR L o
—HVegp - Vegy BRERTTTRAI5% LT O T B IAHY
50mVEF TR A2.5mV), BT DL K E3). X
TR A5 75 Bk v B A1 1 PRI I ik v Bk A1 1 pwM I B A8 X
e 4555 PR R UL 1) 3% SR RN Al E LRI RS (ORFR R IR R
W AHMES. KAEPFM/PWM U B 1 71 28 B,

MAXI N

ILOAD(SKIP) ’ %?ﬁ(?}j’i %ﬁﬂl%-ﬂl%{ﬁ B/‘J 42'5 s ﬂ‘j EEEZ{E EI(J
PRl 4)o XA REAHXIMERE , (32 FL i L LS A R e«

VOUTK) ViN -Vout
2L ViN

lLoAD(SKIP) = (

A KON Sl ] LB R (3R3). 2 BIRIE, TEMAX1541
SV FH R 8% P (BT 12) (K = 3.0ps, Voums = 2.5V, Viy =
12V, L = 43pH), BBk s on i AL 1

2.5V x 3.0us (12V—2.5V
2x 4.3uH 12V

) =0.69A

ISR TSR R, VS RS TR, Y
HAENR SE AR Bk AR U, FFRME SR LA BE
FELH AR, EXE—FIEH I TEHSN, 7K
R ARRCR . ) S HEE AT DATE PFM MR R 5 R 3R AR
R AT R . — ok, A AR ME = A T A RR -
Tzl 2, T e FE B AT 7 A A O RO (IR ik
P FEL PEL AN 725 RS KR 110 By PR PR 00 o e fEL FRLJRC ) 7 T 2
M 53, 455 5 K ) 4 B R~ L R fof 7 2 W A i o A 2 (o B S
FEMRHAFRE ).

B A IR SR E A ITIR A . MLt
TIELAL SN, MAX1540A/MAX1541 W TE#E ST
SO AR A, TR SR B R L i & FR
e TR SO R 50% . 1R ARIESE SR 1oy <
I oanskp)) s T REEEME, i A T B O A B A b
RZEHEARITR M KA1.5%-
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MAX1540A/MAX1541

8 e | 2 72
ZhEH I (RS I as

=l ey, B AR

*MAIN MAX1541
CONTROLLER (OUT1) ONLY

< sworecowe 1711

INT FB_ >—l—j—*

>

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

INTREF_ >

toFF(MIN)

Q TRIG+ —
1-SHOT

VALLEY CURSEI\L\H > }S Q » DH DRIVER
R
ton
s »J a o mo
1-SHOT
* L s DL DRIVER
T(\)/[; COONI\;ITPIl’\JATEE —R ’ EQ%EECTION
0UT_ _ IFRO
" CROSSING
3. MAX1540A/MAX1541 PWME il #3 2) GEHE F
SR I PWMAR AR 8 A BRI A | 08 TR R AR IR Y
Al Vin-Vour u&jﬂm*%JﬂjEﬁEﬂwwﬁW&cﬁaﬁi%ﬁ MAX1541
T _________________________ Ipeak TEJIT A sh 7S5 H H R DR AR 3 18] (G ATEA I 21 (%) I 28 £
! \ SRIPWM TAERE L, DI . KSR A . BT
= i pwMAER2E T B R, HRER RSN T
3 S , R LA . FBLANK BEMAX 1541 PR 1:F
5 oR0=lrend2 58 I PWM A S RIS [ — 8 5220 (FBLANK = Vi)
2 140ps (FBLANK = openZiGND)Z65p1s (FBLANK = REF).
PRI RFF(ILIM._)
()
0 ON-TIME TIME ——» BRETERE
— _ B 70 FEL 6 ofF PR O ) 8 7 RRLURD RS I BB, fi R csp_T
Fely BRI AN EEEE A CSN._2 1] K6 7 L BEL A Ay oL 90 UG P BE 1y e SR
SRR R T AETIIR, pWwMEEHI SR AfE S 3h—
EBEPWMAEZS  AFTR R E3MIES) . SR (E HL T A TR =

I e P 5 il pw MRS 3 A P 2 oG 00 I 56 S B[] 7 ot 2%
PBER o 33 T 5 AT 00 A 0K 0 T A 45 5 v 00 A
B BAh, BRI N R, FNDH 455
AR IV oy / Vine R PWMAR A L5 5T 540
FRARFREE . R, ARSI PWMERE A RM: =3,
TsvimE BIENERSARFE4mAZR40mA , KT SMED
MOSFETHIIF 4 % .
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Y5 R ERP ARG, X—RETEILFENA
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A AL [ F2 [E RS

QUAD-LEVEL
+ DECODE LSAT
SATURATION =/
Mt ¢ =
<—o Voo - 1.0V
+ ° <
N N&N : ILIM_
DH DRIVER ~4—— = . 5 g
. L
_ ’ ¢ B BuA
= % Y]
VALLEY CURRENT e |
M ™ R
- CSP_
ZERO
CROSSING
CSN_
SKIP

5. MAX1540A/MAX 1541 FR T D0 REHE ]

ERFIPWME T, MAX1540A/MAX 154118 R il 1717
B, PABTFEV our A B I 7 A= 3k v 199 2 i FEL B FEL YA
1 HL 3t PR 158 A IE FLIRL PR 19 K 29120% , F H.7T DAFE
TL IV 8] 15 i R B A FEL U PR

FEL IR AT S 1L IML A R B FRE 2 FE B8R T o S T4
KDL B AR 2 W T4, 23 IE i PR HERE H2pA 2 20pA.
HL T PR A 7 YE B M25mV £200mV. FERIEM T, H
TR ERE B A T ILIM B ERT1/10. S4ILIM_iE
BV, TIBRBEE H50mV. P E]50mV B E 1932
BITRA NV - 1V

FEATAN R EEpCBAT R HE IR S M BRI EANS
M CSP_FMICSN_AIEN 1) Z Kt (55 - 0 R AT g
ST A L BE, PR A T L Lk, SR
FH 2% A KelviniE#

MAXI N

INDUCTOR CURRENT ——

ILIM(vVAL) = ILOAD(MAX) (1- %R)

0 TIME—

e, ZrH TR R
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MAX1540A/MAX1541

Wk fE R R vy, B AR BRI

NG AL [ F2 [E 7S

FE B AR 1

T LS AT AT RAE#E — /M it b BRAE S Fe B4 A ]
PR, o] DAZE F e B AR 5 T B (LSAT = GND). f#ifig
i, AT PR 2 I A HL I T PR B 5 (3R 5), FFA.AT
TEILIMUE T )5 IR BE 7 B PR o 0 28 %) BB R T PR B 1%
VAR 2 B RS, DURIEAR SR I
5 I R T O R AR P L . R m TR AT RE &
i FL BRI T R 2 . Xt T 2920% MR LIR (HEL L
WSR2 H) R, SRR AR
MIBR 1.5 x Iy pvevary (LSAT = REF). 4l %0 LIRATH
JRES, T A AR AT TR .

24 LA IR B 0 B BB T, MAX1540A/MAX154 il
K6 YA EEL L 7 i 11¢) FEL s 22 5 W A PR RCFRL IR . 24 TR
JEIAAT TR, MAX1540A/MAX 15414 378 52 W7 = (4t
W WK 3¢5 IF HAE T — > DH_ T8 B[] FF 4 B SE LM b
1 — S ep AR R (B 7). X RILIM_ LR B EREIR T

AVim®

RAR
AVi v = ( RAA+ FE:B ) hLiM(LSAT)

FCATLIMIE RIS L (1 g s amy) S EUE H6pA (2
. Electrical Characteristics%é)o 2 A I 50m VA B
IR ALIM_ = V) B, ILIM_ T AT B R i A &
PEARFR LI FR (1% 5).«

MAXI

MAX1540A
MAX1541 Cher
REF

nl

T0 VALLEY Cium

CURRENT-LIMIT ILIM
COMPARATOR
(FIGURE 2)

nl

6uA Rp

FROM LSAT —
COMPARATOR
AND LOGIC
(FIGURE 2)

7. BT IR R T THR

28

AR R GLTE R — A RN R ER AR AT, %
il 22 HILIM_ R, SFILIM_ B ERE B H A0
FEREME. — HEGISEIKTARRIIER, B AN
RS, TSR R BTSRRI S R AR E R DL
fil % R B BEA P (OVPHERE) KT, FEMAXI1540A/
MAX 1541 8 37 5B 877 5 2 W 2 8 A o 78 ILIM_
MIGND Z B A — A 25 AT DA TLIM_ (9 L AR b,
B E] # ¥ v = (Ry//Rp) x Cpppy» HHTTES R10 ML A
W22 (8] fn S E A A S B Bk PR AS R, %A (]
HRCE A T HL IR AR f R B B RN TR LR Z ik &
WEAV B D HILIM_BUERLER30%. AT 455
THHR MR

Ra - Veer [ AV \, ‘/ AViLim \&E%SO%
ILIM(LSAT) LVILIM(SET)) (VILIM(SET))
RB=R—A
[ Veer )

]
LVILIM(SET) )
24 feft i — A~ 55 HL AR B e O L BELASF R R AR A T T

YRR AT S MEFR A & RLSATHEH IR E, 20
1% & B RF T (Kl 14) .

R5. LSATEE R

LSAT INDUCTOR-SATURATION THRESHOLD
Vee 2.00 X ILIM(VAL)
Open 1.75 x ILIM(VAL)
REF 1.50 x ILIM(VAL)
GND Disabled

MAXIMN




W R

MOSFETHIRIKZHZS(DH_« DL )

DH_FIDL_HK8fi#8 i & J8 sl B 1) & MIMOSFET A K 1Y)
KNI 2 MOSFET. X FIZE 10 A b A o 9 o 25 B TAE
S —B, HEFERKRNV N - Vourk. BIENIE
XSt a] FL % AR DL %t 9B 1 & MIMOSFETAEDL_ < W
ZHIFE . B — A FERIY B A R X A ] FL i WA DH
Wi, By IEIRMIMOSFETFEDH_R W 2 f Sl . A {#
H iE B A6 X ] FL % OE T /E, DL_MIDH K 3h 2% %
MOSFET B # Z [8] Wh 20 A7 #E — SRR AT A1 FR 8% (1 3
B B, MAX1540A/MAX1541 A H #% <Ak
MOSFETIWMHK C 2 57, 1 SEhr _H AR =475 B A FLAr o
R I 98 1Y 1% 28 (A1 SR MOSFETHE B 9K 2l 45 1 96 ),
FE LRV 58 50mil 2 100mil)
WESIKSIDL_ [ N R A E JE R RS, BH0.6Q (HIHT
TP HT . 24 FLEEES S (LX) PR B A D14 B v (I, X AT
PLBG 1E DL T MOSFET 1) U 1 5 #i A5% [8] (14 L2548 1T 4%
L. TEEA mf A DR B Y B IR B 48 1 2k 10
N FR, AT RE 7 EEA A A A - U5 E A DL AR B Y
LX_H AR SRR MIMOSFET #Y MR Hir &1 1 51 % B F
it LX_FIDL_Z [A] Y B 75 #8 & tH MOSFET Y H - s FEL 2%
(Crgs)~ MH-VRHLA (Crgg-Crgs) s MA SIS Y FL B A 7 A
AT A, AR AR e/ TR :

CRSS)

VGS(TH) > VIN( Ciss

AT v 2 T6] TR L 9 22 A AR 0 A 3 VT I &7 SR (1]
e fER S —FiksE, FEBST_SIMBRK— LT 10QM
FEL BEL AT g L3 — ()8, B30 T & MIMOSFET i JF Jg st
[B], T AS S0 S 7 A ] ([ 8) o

POR- UVLO FIZt/53)
EREAL(PORVTEV o Tt B RL2VET KA, S8 A7 31
e Bt Ees . EEMEIE . DA hPWM T AR
R Vel B4.25V (BUE) ZR/T, Ve K EHE R
B UVLO) —~ H &L TF6. 25 FFe i, #EdEhik
DH_, FHAHFDL_MIKCHOVP L W ik FL 4k 25 IR 34
5 (CAOVP MR WT I BB RERT) (7). MV THE4.25V
DL F HON_#hr sy, #EEl8 s pwMIF #E A UG 50
B B L AE S B 3 (B) 2 B T PN RRRR T TR, D R AR
MNIRTAEG . MAX1540A/MAX154 1 8F 30457 54 B
Bo FESE AP B, A8 R e i R BR 19 20% -
ISR T 425 s N BCH IR BIRE , BORBIHEA S B i,

MAXI N

=gy, RA BRI,
A AL 72 B 75

Cayp
NAXI/N Voo
MAX1540A @
MAX1541 R Dast
BST Bs1)"
Cast —— INPUT (Vi)
DH | Ny
|
L
LX .
Voo
DL |
° N
fns |E )
NL
PGND L

(Rpst)* OPTIONAL—THE RESISTOR LOWERS EMI BY DECREASING
THE SWITCHING NODE RISE TIME.

(Cni)* OPTIONAL—THE CAPACITOR REDUCES LX TO DL CAPACITIVE
COUPLING THAT CAN CAUSE SHOOT-THROUGH CURRENTS.

s AT AT HIFER 5K 5 HEL i

RLPR 2 — P38 R20% . X — I REAWEE, HEIIEL.7ms
JEREN T RRHEGTIIR, s s B FUERE B, T
WIE R AEMER S IS WAL TR R 3h T ).

IR % H (PGOOD )

PGOOD_ K —/™f [ FL B 48 1Y I AR O B b, Pl 2R i
M . PGOOD_FE < Wi A4S o 1 [ 44 F5 A = IR
o BFHBTASE, B EL TR
ERFEREMEN£10% P, PGOOD_IHZ4 hmH .
Y R R AUEREE N 10% L FTE 2 H10% L &
i, MAX1540A/MAX15414TF W EBMOSFET (&l9)#54H
N7 1) FEL YR 28 i HE (PGOOD ) hiAIKe A Aar g e A7 100 # 2 ot
HPGOOD 1 HIPGOOD2ZE AL, HE|# T PI#ON1EON2,
HE Vo FRIEIR T 1 VIR BR MR B 25 . IR

P, AIEPGOOD_MIV o A3 2 — A Fhil LR FL B .

ERZEN A, —A100kQFEBH TR I Ho TAE
FHEEEFMN R, I E RN #5¢ 40 S T B
R A B 5 A T %
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MAX1540A/MAX1541

8 e | 2 72
ZhEH I (RS I as

POWER-GOOD
4 N7 N\
1.16x
INT REF_

T o o o
| ® ¢ <€ INTFB_
+ [ +

FAULT PROTECTION

< ENABLEOVP

<€ ENABLE UVP

<€ “BLANK

FAULT
D FAULT o FAULT

POWER-
GOOD

*MAIN MAX1541 CONTROLLER (OUT1) ONLY

9. FIEESE LU R A b (R 4

A IE FE i (MAX 1541 FBLANK)

MAX 15418 E £ H 45 OUT)TE T A a8 H LR 4 ok
3| GATEWREE) A B shtt Al PWMIE L, DL
P HERIRY 4 . FBLANKIREMAX1541 3 45 i 43 (&
R o HPWMBL X A B ] (2 WL R 6— S RUF L T 2220 s
(FBLANK = Vo)+ 140ps (FBLANK = open#GND)
65ps (FBLANK = REF).

214 i 5 B e BE I (FBLANK = Vo~ open®i # REF),
MAX1541[FE K25 HlouT1 By EFR S BEfr 3, 14
FBLANKEFE (1) 5 # [7] (R 6) 1 HIPGOOD 1 M = BLARE -
% AT B 1R R AR B R B SR AMA X 1541, FFRTFE R HLUE
BAC(AV gy T IR £ REFINTHLE AL (AVRgpn) B BT
IEPGOOD 115 521K »

XBrFIE H L (ON_)

24 i AR (i BE I (OVP/U VPR BV (LB =),
INRATAT — DNON_BALAE, = T OvPll b sl il s i
BB A B AL (R T), s — N EEEOUT_M
o 22 B9 PR 10QTT 5 B AN RO 224 il B RIS

30

=l ey, B AR

6. FBLANKELE &

FORCED-PWM
FBLANK OBUJ/.:NFlgﬁlc-;T DURATION (MIN/TYP)
(us)
Vce Enabled 120/220
Open Enabled 80/140
REF Enabled 35/65
GND Disabled 80/140
DL_#sRHi AR I L PWMAE H 85 045 . — o i i s

BFo3VRLF, KMEsh#sS DL fim, ARutéihd
DL LX FFE A, B . B — HAR A RCE B
HHHEEA T3V, DURAETAT0 3V TR .

Y OVP/UVPEZIREFE.GNDHT, #EHI#F A2 T80 Ak
WU, HF B.DL_IX sh#% A% BRI FL O B 3 A& 40 H 6 Ak
PR AR . X EEEAT, AR B 3R ER 2k R I AT
H LA TE

P S E I SRS I -8 1 OVP/UVPIR B LR

A fE R

MAX1540A/MAX 154142 it/ % b f 47 (B 9y 7] 4%
MR 7ULH IR 3IOVP/UVPLAE RE S Ak R AR 7. — Bk
WG, A 2 % M R A s DA B B R B R 3
R .

TERF(OVP)
LA EEA R AUEREEMN116% A . I HOVPH T RE
(OVP/UVP = VcBlopen) I, OVPHLH % B 5 8 77 &+
KA Quick-PWMHE Hil#5, BRI DH1AMDH2HLK,
F H A HIH R DL1IFIDL2. 3X 4 53 [F] 2 % it MOSFETH
HHTAET100% 5 =, P b AR, I Bk
PR A 2. VERNE, BT SOV kAR,
WHLCH A —ERE, FHILZENE DL BiE A e
4 FEU R . ISR BN RE R Z AL, AT
R - DR AR ARE, E RS
AR5 &t RO R & — B EL(E = MIMOSFET &
By, HAGRE 22T . UMA X154 18R] — > GATE
AR (FBLANKE RE ), B2 ZBOoUT1HOVPHFE .
PIHON1EON2 B vV IR T 1 VAT DL R b 43
AT E W A shiE %
Y OVP/UVPE# ZREFEHGNDIT, OVP#ZEH(FT).

MAXIMN




X 65 [ JE 2 2

RIERIF(UVP)
14kt P BB 3 A AR R AL 19 709% LA T 3 LUV PR i E A
(OVP/UVP = VB REF), 2l ## 5 1% & #i b g 7 &% IF
Ja SIS WL S B AT B B (ON )
Toye M ERKZ03VELFE, IK3h#s&Hm DL
Sl A LA, B A 2 GND. ERZNE 2D 10ms
(ON__EFHIY), PAEK MBI GATER B (IMAX1541,
FBLANK ffiBE)i), UVPH#k 28 . PIHON1EON2. 5K
BV o FRURAE T 1V AT DU Bl B Bl 8 0F 30 8 sh %
il 25 o
Y OVP/UVPEHEZGNDHEZ N, UVPHZEE H(EET).

B IE R
MAX1540A/MAX 1541 B A — D IELBE R LR . M2kt
FREA 925 H(LDOON = GND)R, ¥ il #5158 B i #TRR
H+160°C. ML MR # M BE(LDOON = V)i, 4%
il 15 B L #TTER K+150°C AR 1k P9 B2 M AR 45 18
PSR R O MR I TR, PR
B¥s i shi it gy, frilpcooD1MPGOOD2, ZH

x7. WERIPFIXWIZEEER

=gy, RA BRI,
A AL 72 B 75

SRR, FFEshE R, REovVP/UVPHNT
BE . VIHONIZON2. S vV HIEMRT 1Vl LIRSS
T B 10°Ca EHT Ja i Hil4 .

WHEE

TEHHEE
MAX1540A/MAX 1541 [ XU T E J5 20 76 o %3
i T 7 AN T (B 10). X F MAX1540A 1 32 45 il #%
(OUT1), HFB1E#ZEGND W RGE &1 8Vt , &
EVec T RFHEE 12V, BAHFBIEZEER
OUTI1 ARG 0. 7VHI H o X T MAX1540A M M il 7%
(OUT2), HFB2EHEGND A IRFFE E2 5V, R
Ve HBRBE E 1.5V, WA FB2 BEHEER £20UT2
LRI E €07V H . MAX 15411 E#EHldROUTHINER
JEA8 HIREFIN 1 E B B E (Vg = Vrering > A XHF
WAL EAE . M TMAX1541 W NEHIFF(OUT2), 1$FB2
HEHE EGND A RFHE E 2. SVHIT Y, BV A RFHE E
1.8V, WP FB2 HIEEE ZOUT2LIRTRE €07V
B o FRGULEA T i R A9 B AF

OVP/UVP ON_ DISCHARGE* UVP PROTECTION OVP PROTECTION THERMAL PROTECTION

Yes. Output discharged

V. through a 10Q resistor, Yes. UVP fault activates | Yes. DH pulled low and DL | Yes. Thermal fault activates

ce and DL forced high when the discharge sequence. | forced high immediately. the discharge sequence.

output drops below 0.3V.
Yes. Output discharged
through a 10Q resistor, . Yes. DH pulled low and DL | Yes. Thermal fault activates

Open and DL forced high when No. UVP disabled. forced high immediately. the discharge sequence.
output drops below 0.3V.

REF No. DL forced low when Yes. QVP fault activates No. OVP disabled. Yes. Thermal fault activates
shut down. the discharge sequence. the discharge sequence.

GND No. DL forced low when No. UVP disabled. No. OVP disabled. Yes. Thermal fault activates
shut down. the discharge sequence.

*_E L B A

MAXI N
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MAX1540A/MAX1541

W PE R A= 5, BB R R FIR I

ZhEH I (RS I as

TO ERROR
AMPLIFIER

REF

-

FB_ o/( -

MAXIM
MAX1540A/MAX 1541 T

FIXED OUTPUT
FB=V¢e

FIXED OUTPUT

(2.0v) - FB=GND
e
9R |+
i e
— +
B10. MAX1540A/MAX 1541 WA Z( R 07 1 05 4%
xg MHBERE ENEH H B E(IXMAX 1541 OUT1)
ouT ouT2 MAX154 1 FB 152 2 fEREFIN 1% & I FL R o o g A8
REFINTRJHLE, MAX1541 0] T 2k 5 B R AE %
MAX1540A | MAX1541 | MAX1540A | MAX1541 RSN g . B124 1 T — MREFIN 1AL
B —veo | Fixed 12v| Nt Frod 15y | Fixed Egﬁjﬁﬂﬂﬁ*ﬁ%liﬂﬁﬁﬂéﬁo ﬁfﬁ‘GATE & 5 T R T %
- allowed 1.8V fith oDy, — HLFH AT DA A SRS H REFIN 1 HY FELBH 70
' Not . Fixed FE#s, DIBUEREFINT AL . GATE- L Y2 8 & B F- 7]
FB_=GND | Fixed 1.8V wed | €428V 1 5y DL Sl P9 ¥ENTAIEMOSFET, (80D MRk A . GATE
B < OUT E AR EE IENJHIEMOSFET, ffODA N R A, M
or adjustable | 07V | VREFINT 0.7v 0.7V P L E(FB1 = OUT1)H DA R 4 3ok :

BIEFB _ERIEEA ERIRE V oyt
i — S EfRE 1D, WHEEBREIEIVESSVIE
I IE T MAX1540A P fEFB 1 FIFB 22 € B [ € 1907V
FEUMEHEE. MAX1541#FB 122 ZIREFIN 1R B W HE,
fHiFB2Fa s B E 2 A0 7 VIR E . X fSMAX1541F
PRI OUTYHIAEF & & A as B, X PRy A 25K v 422
FEL VRO IR B L VR L IS o A R HE LR N

R
Vout_ =VrB_ (1 + R—C)
D

Hrp, W TMAXI540A, Vg =07V, X TMAXI1541,

VFBZ = 07V°

VEB1 = VREFINT»

32

R9
VouT1(Low) = VRer ( R8+R9)

VouT1(HIGH) = VREF R8+(RO+R10)

(R9+R10) }

MAX1541F #Hl#FOUTHTEGATER BT FI N BT H
it AsREPWMEL I, FFTEFBLANKIE E BB H P (R 6)
R HPWMAE R o N T FEREFIN 185 F7 A1 5 A £ e 2
HER Y ) L R B 4, SR PWMBRE R MFHFM. BT
SR PWMEREZE ] T B L4, R T HIEBE
AT DU, RS Ry AR o S R R i 8
MAX 15417 A28 F 3 4 il 48 (OUT 1) B3 H 0 A% e e A
1, IHAEHFBLANKIZE & BB 1 (R 6) 53R HIPGOOD1 A
R FHARAS

MAXIMN




W R

1 L Rsense
IAXIMN L

MAX1540A/MAX1541
DL_ —i N

GND

Cout
%

CSP_

CSN ®

ouT_ J

:

B 1. fipp_ LR A FE B Y o

X TREFINTH HE B B BRAR AL, i b Fe H 19 48 b 3 S L e
THRBEAR . S EA . BR8] iy
Tz . P EFE I A 3R 2 5 P R VN i P S DA % FEL UG Y R
o S RS U E T B R R K.
T 67 3% FL T FEREFIN 1 28 4k by 1E B 43 U 22 B i LR A8 AL
FEREFIN AR 4Ly B 2 sty 1 L R AR AL o 3R B ik
KR = S Sy ] S S R A1 NG VA= e o 7
SHL :

lLimiT > lLoaD + COUT(;
t
FEREFIN 1 FIGND Z [A] T A — > LT DL &M 7 3 72 3
A FEA ) 42 HIREFIN T HL s B S F sl 3 o i P K A W
HLZY, REFINMYH FEAE P15 B ] DU [A) B R g x
Crepin 210, HHR g A Fe 0 FLA A 1 S5 AR R
Z WK 12, IEREFINTHLHFe 8 19 I A] 4 8508 -

MAXI N

=gy, RA BRI,
A AL 72 B 75

R8 x (R9+R10)

ol uhanlil Yo'
R8+(R9+R10)] REFINT

TPOS =

1 REFIN 1 F F 5 480 (1) B[] 55 5500 «

e (R8 x R9) °
NEG RS +R9 REFIN1

#1478 /E75 (LDO)

LR 2 00 B AR O 28V, TR /N H R L
T 50mA FET800m V1Y (5 KAE) FE 2 (Vi porneving =
VipoouT + Vpropour)e T4 TnFE B K HL AR 2 AR
JE 4 (LDOOUT) 55 8%, L MRS e 4 ) P R AN ST 1 2%
R KSsmA, HAENMIpE. LDOR DUE it &
100m A FY FELIT e 4y 47 i 6 B /N R MR R 8 b FL

X MAX1540A, Zethfa B an 82 (s v O & F U5 T Al
W IR Bl AR A (B Dk, BA ML ATRYRE JT .
LR MERS R AR A R PR 2 2 R R R 4 A (LDOIN =
V+), I HABR O 25 A PR E P 4 LR R A
% i (Vpp = LDOOUT). 1324 2 e As 5 45 1Y DI BE
HE &«

X TFMAX1541, St g KRB A RAE, AR
HMERTCAE 7 O R 42 Bt s v B B (E1) . HFBLDOZ
F: 2 GND P ARAT [ & 5. 0Vl 1 o o PE e s 25 4t i e ]
] — AP 2 A 71 .25V 2 5. 5VIE B I (# 12).

MAXI154 1 FBLDOKE EFE1.25V i HL 7] IR i tH L
HA:
R11
v, =V 14—
LDOOUT = FBLDO( +R12)

HAVepipo = 1.25Ve WRARM, AIHFLDOONZEHE R
GNDLAZE FIMAX 1541 B2k RS S 2%
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MAX1540A/MAX1541

Wk b R R =l 7y, BRI IR 7.

AT FIZE (78 [ 75

*LOWER INPUT VOLTAGES REQUIRE
ADDITIONAL INPUT CAPACITANCE.

INPUT (Vip)*
H5VBIAS _L o 7VT0 20V
SUPPLY o T (2)47uF

1uF —
? w Vop V+
MAXI
D
b1 ¥ MAX1541
N
} ull DH1 DH2
| BsTi BST2
Cpst1 L
0.1uF
* o—| Lxi LX2
N
Le }”7 DL DL2 L
1.8uH B G GND 43uH
CSP1 CSP2
R Res2
1552 15mQ
OUTPUT 1 CST oane OUTPUT 2
Vout(HigH) = 1.5V - L 2 ouTt 0uT2 > VouTa = 25V
Vour(ow) = 1.0V oo B B2 *l_ Coun
470uF Cect 1 VPP 220uF
47pF
R9 r{ }7 =
Vour(ow) = VREF(W)) cet
Vour(hieH :\/REF[ (R9+R10) } Crer LSAT OPEN (lutaevay X 1.75)
(16 [R8 + (R9 +R10)] 022uF TON REF (485KHz/355kHz)
REF
— wooN |———<) N
Ciumt ONl f—=
470pF o ) o
F{ LMt R1
200
= y 5V BIAS
cc T VVVv—4 SUPPLY
Ciumz €2
470pF ™
— R7
LIM2 - R6
T{ 10k 100k
PGOOD1 > }
POWER-GOOD
Vout(Low) — PGOOD2 > OWER-GOO!
— o R
Vout(icH) LDOIN 1—/\/V\,—< S
OPEN FBLANK c3
(ENABLED, 140us) 47uF
REF REFIN1 g
LDO OUTPUT
LDOOUT VipoouT =33V
+ c4
2uF
r{ ) FBLDO g
P
- R10 T
4100 4502 =
%7 POWER GROUND - B
SEE TABLE 1 FOR COMPONENT SPECIFICATIONS
% ANALOG GROUND

[12. MAX 1541 %557 A %
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W R

=gy, RA BRI,

A AL 72 B 75

___________ INTERNAL LDOIN
s :  OPTION BETWEEN
074} THEMAXI5A0ANIAX1541
"LOON e L LDOOUT
T I C1 T INTERNAL Voo
VLREG :L  OPTION BETWEEN
ANDREF || GATEDRIVER : ¢ THE MAX1540A/MAX1541
AND ERROR 9
LDOON ) ERF oy

“FBDLO / é /\
-e- ] ey ]
INTERNAL FBLDO !

OPTION BETWEEN | ~~O—1—8
THE MAX1540A/MAX1541 | .

0.2v
*MAX1541 ONLY.

FIXED 5V

13, A DL AR [T i ) BERE T

KITHE

FEERE T AR AN LI AR m{(DUB R B Z AT, JE R
Vi S A P I M K SRR . A R BRI B &
6 e B A SRR R LR AR e B 7w, LR 44
R PE T T HIBE:

o WANBEERE: BKRMEVNMax)LAFIERRIAFE L
THRFEACER AT He/ME(V i) L% 1
MRHL I FE 220t P e . (R P 22 DL R i e B TF R 1
TG AR . QR AT DL TE, BRI AR
BRTHREE.

e RABHEIR: AWM MNMEFELIE. WGHEMEBEN
(I oADMAX)) PEE T TG B IR ISF I Rz 66 3 A6 I 6 4 Y
TR, M e T 5 A R . FBE AR
DA B P B R 1 T o S SR AR IR (1 o o pp) B E T K
M, TP E T A2 . MOSFET. DL H At 5%
BB IT IR R

MAXI N

FERIE X — B B T R F FIR0% (8] 1) FE A M
HI T IE L T A= IV, FIMOSFETIF K Hi #E, S (I At
FARKFEE B2 B i KA R B0 . DA% i
ST, P IMOSFETHE A B 2 25 (f 8k 805 1Y
ARSI B B

A TIESR : X — B R T 5808 8 B AR 5 5
i M 008 T T A Y 4 SR o A PR R T R S A
{14 Bk 285 M) 17 R B /N F 0 B R SE (BB 0 A B0 LT &
T IR (1 B AR RT B v 9 B S B0 . SR AT B B/
P, (L 12 {6 P B T Tl A% S I 4 (FE e K 1 3K
T, HBEEAERSN N ZIE) . KTXMER
HLEA S R it — 5 W R 4R 0. B T0F 8 % 7
20% 150 %S0 FLLAL o 78 Fik i Bk A1 =X 4 g e (B 2k
HSKIPAK ), HBEIRIE TPEM/PWM Ik &
A IR TR LA
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MAX1540A/MAX1541

ﬂ%%ﬁﬂ
SRS H 4 (2 [ E g

H I
FF I AT R TAE S e B, LRt

Lo Vout (Mn -Vour)
VIN x fsw X ILoaD(max) x LIR

/fﬁl]ﬁ[l : ILOAD(MAX) = 4A; VIN = 12Vy VOUT2 = 25V; fsw =
355kHz, 30% LM HLLELIR = 0.3:

25V x(12V-25Y)
" 12V x 355kHzx4A x 0.3

HERE — AR A TE TR R o, LR T A 3% UL
OGS PE LR . SR BY A (9 EL 7T L2200k Hz T
RIFH T, — Mo R I A0 S 0 2 B U e B
SELAUR IS, TEEE LB LI (Tpp age) TR R 2E SR

=4.65uH

LIR
lPEAK =lLOAD(MAX) (1 + 7)

K 22 BOH R T AR AR MEE RO B, BT .opH .
1.5}1H\ 22pH. 33pH% . R A% S AEbR (B A

o DU T A 12 A R YO FELFILIR o AR 4R )
EBF-%( S 3 LR (B P R LU 3G R S M R AR, 1208 > 4
/N RRAELR A THLIR

Fg s M iz
FLJRR S WL I A0 2 S MR R S R I A RE L R BRTE V-
VourZZ B/ BLT o R AE A RS 7 R SR PR AT S R 3t
Bah, AT TN U R A AR E A FLT .
H T BRI R oK S R R B, RT3 Sl i
/N T B ) 1455«

2 (VOUT xK
VIN

( (Mn - Vour )xK) - tOFF(MIN
( N J o

,E\EPtOFF(MIN)ﬂ*J%/J\?%%ﬁ ISF[) (2 W Electrical Characteristics
By, KIERERES.

FETP B S FR A ], ol A7 1 FLROR B9 RE R BT SR
(UPURIEIN: i WA

L(AlLoaD(MAX)) ) +1OFF(MIN)

VsaG =
2Court x Vout

2
(NLOAD(MAX)) L
2Cout x Vout

VSoAR =
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=iy, ABBEETIRA.

REBLR
/NP AL TT PR A0 2802 6 T, DAASE v 30 PR 2 T 2 22 Y R Y
e/MERIRE SR R AR . RN B ESET
ILOAD(MAX)UﬁiéjYEEE?JﬁE,‘jgﬁéy ,[ﬂ::

[ VoutMNmiIN) -VouT))
L 2VinmiNy - fsw L

ILIM(VAL) > ILOAD(MAX) -

HATy ey ar) 5 T B/ LI T BR AL B DUKS: 30 L
6 (Rgpnsp)e M T50mVERE IR E, H/NEHIGTTER N
40mV o

FILIM I BV AT E AR VB E ) 50mV .
TER PRI, A5 FUR 1T PRUORS 0 3 5% T ILIM_AL FL R Y
17100 GNRZESRIIFRATIE, MW AEREFFIALLLH(GND) 2 [H]
B AEB R, ILIM_ERE R ROk .
HhEB250mV 22V I T A B A BT TR A25mv &
200mVo 24T HLTTRRET, A FR 19 ) F BEL T L fi
SRR A% T 10pA, PAB7 44 B BR A7 ok i 1Y
W

AL 77 2k (1] 1.4) PGS JBE DR S T W] AR A 1A B A 32 01 2 2% 4
FE(F9). —MAEHL T, B AR IR L T TRR $2 LB i 1
KR, [ERERNSHAREZHNE. K2 ATAR
TUREINEL F (V) vy Ay BB H50mV £ 100mV . R
FLBE AT L E R =

RSENSE = VLIM(VAL) / ILIM(VAL)

BRI TR BN AR B, A R BRI A M 2 (A]
AR 1R R, MK 14afTR. X —AC & FFe
W AR ER BCRR , OV RE B Y A RO R R DL % R R A
(SN

XoF T e O AR R R Y, LB AT DA
FEARMIMOSFET (Ny ) 9 U5 AR A1 2y 5 it 2 1A] (4 14b)
CSN_5N; MR AE, cSP_MYIZMAHE . e Fific
BT, AT BB N e S I T FE I R .
TEIXFHECE T, FLIEAEL AN AR 47 42085 25 F(LSAT = GND),
BH] y FL SR L 3 A TE IR MO SFET 38 ) A ] DL 1
Far o
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Wk pE R SRS, BB REFIRIA.

X T AN T L v R R FL A T 2 R AR T R 4 Y R T
M, MAX1540A/MAX15417] L K MIMOSFETH) 5
3 HL BELAR S A G (Rgpnse = Rps(ony) s +4 i FFCSNL
HEZEN, B, cSP_EEEN, KRR (& 14¢).
{l FIMOSFETHH B¢ #h v 25 (K e 015 DL T R pg oy I B
KAE, FFm b — 2 i DM S R R g on 9 £t
— AN B R P D R R GBI T B MR B0 5% . FR
A AR 0 R X PR C N 2925 (LSAT = GND),
(A Ay FL R 3 A FE AR MIMOS FET 5 38 Bt A AT DAt 1
Lioa{8

VB2 5 b — Pl 8, 0T T BE0% S0 i 0 FL AR T 1 K T
N, AT DATE B it — A o R Y RC FRL S ST A )
LR (AN 14d),  FEL B 1) S5 R R 450
%=CEOXREQ

HrpRr AHERMBBKDCHM . 7EXFECE T, i fkE
S5 T HLRR A B AP (RgpnsE = Ry)e (8 P PR R 125 R 45
AR IR 0 T B E R B DA R B, IR b — 24 B DA
MR AN 2R 5 R A FRLE T B

BRNEOLT , ToIe A AL FEL BE AR B AN AT, AL A R R
% (9 A FLJR T T PR P T R L AR 2

Wi B B

i H R LA I EL AT B (0K Y A 2 AR B FELBEL (BSR) LA i
JE A B0 DA R AR AR B K, R, R B R
AYESR DL 2 A PR 2K

*®9. Bt NE &

A AL [ F2 [E RS

X T g A PR TR R A i S T R 2 T X R Y I A 97
AR AT, i A A R BT /R 2 R ESR PAB 1
15 ORI AL 0L it kB A A A B A TR T
A Y R B

V.
Resp < __ VSTEP
AlLoAD(MAX)

FT WA KR B PR AR, AR
S E IO T T B2 R AESR AR HE — A 1T 4237 1 it FL
FELCE o B FE 4 11 25 1) i ) 250 08 P P 55 T s R SRR 0 O FL
i g LA H AR A ESR . AL, AT R SO TR AR T R B
KESRH:

R VRIPPLE
ESR =7 LR
Al oAD(MAX) *

SRR ELR Y FL A 5 1 2 IRESR BT 5 A W EE RS DL R L 2%
ML K . HIL, Peff AN 7% B R ESR
ANAUE fL T AERAE O T4, 0S-CON. WM
i FELAgE FEL A A B AT o

i R FLA REAOUBUE L, IO A, Pl
AR, DL TE BB I, VoaoMVeorr
K& K. BENRF, — HAACR L 0% i i
TR, K AT R A T (2 AR
TR IV A IV soar B2 SATTT, M A0 0L L 2
B HAREMESRE A, TSR KIS
L 50 11 2R A

METHOD CURRENT-SENSE | INDUCTOR-SATURATION | CURRENT-SENSE POWER LOSS
ACCURACY PROTECTION (EFFICIENCY)
. ) Allowed 5
a) Output current-sense resistor High (highest accuracy) RSENSE x louT
. ) . Not allowed
b) Low-side current-sense resistor High (LSAT = GND)
. . Not allowed Vourt 2
- - 1- R |
c) Low-side MOSFET on-resistance Low (LSAT = GND) ( Vin XRSENSE X'OUT
d) Equivalent inductor DC resistance Low Allowed No additional loss
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W PE R A= 5, BB R R FIR I
ZhEH I (RS I as

MAX1540A/MAX1541

CONNECT TO
PREFERRED

LSAT SETTING

a) OUTPUT SERIES RESISTOR SENSING

DISABLE
LSAT

L |

¢) LOW-SIDE MOSFET SENSING

DH

LX
/N AKX
MAX1540A DL
MAX1541

GND

CSP
LSAT CSN

Rsense

Vour

+
g Cout

LSAT GND

DH

LX
MAXIN
MAX1540A DL
MAX1541

CSP

2ih

DH

LX

CSN
/NAXII
MAX1540A DL
MAX1541
CSP

LSAT GND

i)

[ 4]

W-SIDE SERIES RESISTOR SENSING

LSAT CSN

DH

LX
AKX
MAX15404 DL
MAX1541
GND

CSP

Vout

+

d) LOSSLESS INDUCTOR SENSING

Reias = Rea

g Cout

B4 H 2 A 2
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Wk pE R SRS, BB REFIRIA.

HHERBESEE
X T Quick-PWMFE #ll#8, Fa gt TESRE A 5L
BRI AN R R AREIRFSH FREH:

f
fesR = 2
T

1

fEsSR=mg—=—7—
2nResrCout

X T M (¥ 300kHZ M ], ESRZE MUK T 95kHz,
RIFACT 50kHz. MHTT ZF HWHEMOS-CONF AT
HIESRE & W25kHz ELERE RS2, RF
25mVp pZB P # FVESR N25mV/1.2A = 20.8mQ. —
220pF/4V I =R G YI(TPE) LA AT 15mQ (K {H)
ESR. #&ft T —Na8kHzMIE S, FEREHALIN.

FEBA e INE % P8 LU AR RS E VR 2 i, AN SR It A
AP EHOCE R ENR A, KRR TR A

BRMESRE &, TS FECRIIE IR IR, AL,

A o H PR A B R S A U 9 LA 3 S Ak T AR 2
Sy UL % 1 R IR, S A5G I SR 32 S PR
] RES

AFEE TAELAPI R BB R R Y 77 sUR B R . W
ik e RO R SR BRI AR R o UK R A 7 A R T
9 M 7 a2 A N ESR /N DA 2 T L R 5 B R
LA R o X SR 22 U B 1R 3 E 400ns i /N K T
Jil S E0 19 )5 S2RIJR 3h — AT R SUBK e+ Sk
BREFEARK, LKA R, € R
FHTERALBNESRINAE T BT EE. ~E
SE PR 15 i A BB BR G 51 R R . X R Bl
OB e R, E AT LS S R T R ek v R
AR

i 0 kA 1 1Y i TR B 7 3 O I — A AR R PR 1 F 2 R
RGBS, IS A RS s, EEA
Toid mp MR B BLR o 38 AT [a] IS A FH — A 52 3 L O 4k
ML o E WD R B BRI Y. 19 T/ w2 5 B9 PR B2 R e
i — A~ A

MAXI N

A AL [ F2 [E RS

N B
53 LA T S P 6 LT 7 2 O 500 LT R (T

2

> Rourx Vourx (Vin - Vour)

eV X=1
RMS =

VIN

XTREZHMMH, EHFEAMEE. 4. 3 0S-CON)H
WORE T, EATAT DI e AR T R, 7E A
BT R BOE AR N RAEH H A XA M. i
MAX1540A/MAX 15418 FAE T2 HL U 4 Rt b 19 56
—, HEARAETEZN. TieMAEE, K
L8 N AR IE FERM ST A LI R IR FHIE T 10°C, DARIE
T E I

THZE MOSFET £ #

PLF MOSFET#E#:48 & £ B R £ T HmEIE>20V)
A8 L T8 O A8 7 A T 072 P L A A T R o 6K L 3 T
TR EAR— 2k,

= IMOSFET (Ngp) A REH5 15V 15 vy M Vinevaxo T H
L BHL 53 FE AT S 4 A B AR BARIE DL Vinoa
TG I 1% KRBTV iy max) TS, ALEAEPTE
Z A AFEELAR . ARV iy T OBFE A B E %
SEHE NG R A

FBC, RV ax) T RUBURERA R 8, 2% PR Ny
IR AT o ARV ATE— MR IERTEE N B, Rl
FHFEE T I LIAE 1 = MIMOSFET (Nyp) Wl 3R 15 4% & Y
ZEFE AR MMOSFET (N ) RV 2 38 HLBH (R pyg ony) R 7T
AEAL, HFERSTGE@ESIMSO. DPAKE H D PAK
%), FHMEHESHE, TEMAXI540A /MAX1541 1)
DL_HiH% 5K 225 AT A4 {32 6% 0 P DA S HE A AR R £ R ER
TR MMOSFET T 180 77 A= 1 1 A U - Wb 27 A= FL 25 19 LU
T, ATRES AL XA SR, ST ERMMOSFETH
U, FFRPFEARRME, R R ELS WP ERN, &
BN EHEEY .
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MAX1540A/MAX1541

8 e | 2 72
ZhEH I (RS I as

IHEMOSFET BITh#E

TN DR 1% S HLFE S BUAE o5 =S L AR BREL AT o X T
MIMOSFET (Ny), fePR 100 T B BE P 5 FE H 20 75 fe AR
AHEET:

PD (Ny Resistance) = ( V\(ZET) (ILoaD)” xRps(oN)

—RAEL T, AN B = MIMOSFET AT DA TE & il A
HLFE T R TT G HAAE . SRTH, PR35 38 & D FE R 1 T 225K
HIR psonyZe 1 = BRAFIMOSFETHI i /N o SR A L
BUAETT AR FE 45 T 1% SHRFE (R pg ony) I o A0SR A A HLIR
KT 15V, @ MTF AR AR AR K M.

fr = MIMOSFET (N WY FF G A8 2+ WM, N

ZEAEFE LB R ZR, B R0 B I 8 A 5C (A .
sw_bl%@%miwmm MR e TIPRE . R
W, DLRPCBA AR ESSE. DITFMF BBt EA
SR (A 2R B B Al T, R B S BR A IR ART A
B — AN R AE N B A AT BT

2
(VIN(MAX)) Crss x fsw x ILoAD
lgaTE

HA1Crgg ING M BRI A, 1 omp Jo 06 (MR 3K S0
/IR LR (BB 1 A) o

M4 22 Ji i A R IR B R R, H T AR A U i
FITIC x VN2 x fgws 5 U MOSFET [ FF S i #E 7 fE &
BURPRIEL. TEAR LI LR T R 19 B A R B R pg on,
() MIMOSFET, AL X Vi a1 B A, 5
JETEHE 5 b — > BA AR A7 AL LA UMOSFET -

X FARMIMOSFET (Np), IR UL Y 2h 40k G2 K R
FEfR R L L T

PD (N Switching) =

Vout
(VIN(MAX))

MOSFETH) 3 HE 4o X1 S0 A5 2 2 76 3 4 4% 1
B T 1y o w oy (LT i LA BRL A9 o 5
B XL ATRERE 1 B B8 5 4 R LR 2

PD (N Resistance) = |1- (LoaD)? xRps(oN)

VoutMn - VOUT))

lLoaD = |VALLEY(|\/IAX)+( 2 Tomy L

40

=l ey, B AR

HA Ty ar ey ax MR UT LB BT SU VR B R AT L, B
I B ARG AL HL BEL B 28 22 - MOSFET 44 U {1 FHAE Xt K A4
PR DAL B 2R LR B Th R e

et — I [ R B 2 W 1K A9 1 47 2 (Schottky) — R B (D)) »
PAB7 1R AR 0N MOSFET fY A — A & 75 FE X Bsf [7] 34 ] 538
VER— MBI RLIN, EHEAE H I 45 T TR i 1/3 /9

SR B R R RAT, WRX R ER A
RIPEEE

ez fA1E 8

B ESE AN 1

i S A A SR i P 3R Y L A BR T AN AT Y Y
AINKWTITR) o A BRAR B IF 0 IR 22 MR RE L M AL Y
(200kHz) 53 A 8] 1% & o é%A%Ehﬁﬁ i 7S Fe
B 8 4 8 e (8 Y B T 195 0 T 13 R G BT IS 1) o i i
T Y A 22 TN A% 1 SE I 22 X TON KA 3 i1 22 .
X — 1R 2 BRI M R (R 3). WA, MIEERRE T
VB R T 10T 22 Y e s el s 8 1 ik 732 i 7 42 B 2 L L
e, LTGS2 W R T A RER T Vg
%),

s 2 F) A% PR e 07 L G L O 7 e /0N 5 T IF ] 308 ] F)
B (Alpown) F T 75 530 I (8] 1 8] 9 /9 BT & (AT p) Z
o FEE h = Alyp/Alpgw e A8 FE DU I 42 i 45 i i
JRELA I KRR RE T, W AUER KT 1. Mnikit1, B4
X ) B /N 22 AU, FEL TR L UL AE A % A S 2 3
RRZ, HEVa R RIRZ, BRIEM T EA.

NHCE A B MR 15, (BRI (A Ko S 7
Veage Mtz . DU RN T Ao R 2 W a7 . A
FUAEMRE, /TR LUl F 25

Vout + VbroP1
1 [P torFNy |
K

R opy 5 T LB 5305 HL e (2 W] 2.
B L7 (TON)FIT), tOFF(MIN)EK H Electrical Characteristics
KU 3. 4% /Mg A S THE I Ah = 1.

m%ﬁ%%ﬁmWNWNk?%%kmF¢%A%F

W 1 T 555 5 26 00 4 b 4 2 DL 1 7 2 19
Voage ML TAAEFEZEMEE , A BB RV g gL
{REE 5 25 O B S

MIN(MINY =

MAXIMN




W R

[EZ1211 556
° VOUT2 =2.5V
° fSW = 355kHz
e K= 30}18 s %%AI\%%KMIN = 33}18
* torrviNy = 500ns
° VDROP] 100mV
e h=1.5
2.5V +0.1V
Vi = ———————— =347V
NI =15 %5000
3.0us

b = IR KA FEK = 33ps) BHHETITE, 5
2 2E A AR R AR -

2.5V+0.1V

_ =3.06V
1_(1x500ns)

VIN(MINY =

3.3us

(R B B LA R R, VBT T 3.06Ve SEFR
AR A, AR N3 47V

ZHHEERE(IIMAX1541 OUT1)

BIAAMAX1541 F #EHIZFOUTE X T Z WA s
FER R H#EAT T AL, A B saE 2% — T DAC,
B AT DU A3 A B 0 L

BI15JR R T — AN 1S 02 58 45 ik a1 L1 09 1 FH Pl
H FLBHE I A B0 s H L BE ) 2% T B AP REFIN 1AL A9 L .
0K 203 A6 W R 8 1T U GATE T A — A 1as B ke,
FH R S & W00 B o e R i o PW MBS o 24 S 4
PWMHBEH (SKIP = Vo3& B2 I, A 2 Wb B i v
HRER A T EL R . I, REEEOD.

FIER £ (IXMAX1541 OUT1)

VB SR v YR AT PR A — AR B S R AR AL A L R
iR, ZREANIRRE AW AL . DDRAF 1 #4545
BORA RS it . FEDDRAF AR, o4 FL Rk
T BTG IR R RN — . AilEMAX1541 F &
Hil#§(OUT1), FEREFIN1AME H—ANELBH 73 F i DA™= A 42
UL R FEIX — N HH, MAX15413F #E##5(OUTH AL
REFFAEPWMAL T (SKIP = Vo BU# 8 %5) LUE i ) A
AL El16/EARA T I E WDDRuE T #F FIMAX 1541
F gl . ANEAR, M GATEMFBLANKE# R
GND-

MAXI N

=gy, RA BRI,
A AL 72 B 75

B JEE (L
TE AP T R AR BEAR B Y A, R Y R AR AL R
ESRcour X Al gape FEHERE L SEVFAE X R AT o 6 4%
D LAY, IR 2 PR BRSO e S H
ERACHIDCA R % [ o
El17)@R T e 8 e i F R R g Ay L P ouT_MIFB_51
MR ERE . EARREE M BT, MAXI1540A/MAX1541
TER AL TR E, TR EM BT, MAX1540A/
MAX 1541 7EAS i L FH A AL M B AT AR o Vour BRE
& H:

VouT(vpPS) = VOUT(NO LOAD) - RSENSE X ILOAD

P18 R 7 T P s S 7 Y T AZ M 1

PC B e/
A PCBAR JRX T SC B e A E H Fa e TAVE+47
HA, FFRUPRFET TR0 E19). WRATEE, ¥
T RGBSR TZ, I EN0 b
TR EET . ARIELL E v] 3R 75 R - PCBAR &)«
o KHEJLMEE TR G, JLHZEMWm . XX FE
MEaE. LR TAE+r s,
o RFFHURLAN T AE LR R . XX TR S8R T
SEE. RABHEPCB (202X U 10z) AT i #20R 2

REF
B _“_{ REFIN1
/AKX
MAX1541
1i;;;;;;;
1.5kQ

1000pF

T GATE

1.5kQ ;
L

GND

14—V

1000pF

B15. Z it R i B
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MAX1540A/MAX1541

8 e | 2 72
ZhEH I (RS I as

=l ey, B AR

Vbpa Vee

—I_— SKIP DH1 —|
10kQ

LX1

REFIN1 DL
INAXIV

10nF 10kQ MAX1541 GND

Civ
g; L Rsense
A\

ViN

V
VTT DDQ
+

g Cout

CSP1

= —om CSNA

Vppq = DDR MEMORY SUPPLY VOLTAGE
V77 = TERMINATION SUPPLY VOLTAGE

GATE ouT
P FBLANK FB1 ——
16, 4 Wik 2 i 1%

F1%EHEZ . BIHFHPCBARZIE — 0 Lb 5 I X AT 55,
BERBEEREE L2 —EKRPIN, 52 m
BZ RO 218 R I RCR IR
AR FEL IR 05 25

o NI GE 2R BEREATIT RS, ] H ) T LR I
BARRK T RS, BN, FMXTTEEAEMMOSFET
o FL A e D LS 2 B R B, A H A A
MOSFET . [A] ) I 25 fo 1 B 4 — 26,

o MEIFETIA(BST « LX_ DH_FIDL )AYA 4 Bt 55
OB BRI IH(REF. FB_+ CSP_. CSN_).

HRL I

DRI AT, M T (N, B O
Cour PABDy Fifly. MR, TERERITZ, R
FR T4 IX ST A i S

42

2) Pl SR IC T MIMOSFET, SIFEE NN, HINg
Ab, DMEIFLX . GND. DH_. PAMDL_ MR 3K shesiE
R PHESE B9 . DL_MIDH_ Mk % 2 w0 2056 H 58 (a0
RMOSFETH B # il #5080 Fr1365F, KT F50mil 2
100mil) PA AR IEDR 30 25 1A B BT DA K IE 3 1 3 B BB X
A PR S 0

3) ﬁ%ﬁ%ﬂlﬁdﬁmﬂﬁ(BST_:ff&%*ﬂE&@ Vpp 2 B L)
AH BT S 1 8 a0

4) g1 A2 R A TDC- DC?“%IJ%%W&LEE X —HEK]
AT ARAE B A PSS 2 )2 BT A & D e 4 T
FER TS, DR — /il B AR 40 T R 1 B U b P
T B 2% 2 DL K ) 3R 1t 2 J2 A 20 (G 088 1 B
FHIE

5)  iF A0k LB K R R 2 B e B U A
(1) 1 3t K B3 o 3% S DC-DCHE e 2 R % R 1T RE I 5
i K.
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Wk PE R FR, BB BRI,
AT 26 (73 [E 75

/\/\/\/ o +OVBIAS
" SUPPLY
0
Vee Vb il
Ct ¥ Desr %7
= Vi ' _T_ << INPUT (Viy)
BST_ %
DH_
N AXI/ R VOLTAGE-POSITIONED
MAX1540A | SENSE OUTPUT (Vout(ves))
MAX1541 - +

C
DL g 0uT

GND

CSP_

ouT_

FB CSN
L] -

Vour(vps) = VouT(No LOAD) - Rsenselout

B17. g E (T

VOLTAGE POSITIONING THE OUTPUT CAPACITIVE SOAR
(dv/dt = lout/Cour)

ESR VOLTAGE STEP
(IsTep x Resr)

CAPACITIVE SAG
(dV/dt = lout/Cour) RECOVERY
50mV/d|v
A. CONVENTIONAL CONVERTER
B. VOLTAGE-POSITIONED QUTPUT ILoAD

18, FLITTE (IR S I 1
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MAX1540A/MAX1541

W PE R A= 5, BB R R FIR I
ZhEH I (RS I as

VIA TO POWER
o) GROUND
8/
[, COE J:J:Jké ”””””””””””
Sl oo |G CONNECT GND
CONNECTTHE 2 e AND PGND TO THE
EXPOSEDPADTO ~ -5 ; CONTROLLER AT i
ANALOG GROUND |2 = ONE POINT ONLY ‘
i | R AN AS SHOWN :
O.
VIATO Vg , é
BYPASS CAPACITOR \l_\ VIATO Ve PIN
VIATO REF — VIA TO REF PIN
MAX1540A
TOP LAYER BYPASS CAPACITOR BOTTOM LAYER
KELVIN-SENSE VIAS
UNDER THE SENSE RESISTOR
(REFER TO EVALUATION KIT) DUAL
— N-CHANNEL
- MOSFET
INDUCTOR
SINGLE
N-CHANNEL INDUCTOR
MOSFETS - DH
38 =
| » | e :'1» DL
/ Cin Es
INPUT —
OUTPUT 8| Cout 8
OUTPUT GROUND
<——— GROUND
HIGH-POWER LAYOUT LOW-POWER LAYOUT
19, PCBAT e

BHIEE

TRANSISTOR COUNT: 8612
PROCESS: BICMOS
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Wk PE R FR, BB BRI,
A AL 72 B 75

5| BIEC & (%)

_
- 38 S 3 =
TOP VIEW 28528 88 :83E%
1ol 1ol ol Il o) jwl il o)
S
i |81 20 | Bsm2
o1 | 32, i ue
PGOODT | 33.; “ig ] oHe
outt |34 i 7] peoon2
FBi | 35 MAXIMN b6 oure
oSNt [ 3 MAX1541 L
csp1 37 14 ] osne
FBLANK | 38.; rig ] cse2
on2 39, Poriz] oo
v fay boiT ] mernt
o i :
] T e VT
LT3 88 535 2
Sl @ = =35 © 5 5 =
g
5
THIN QFN
A"+* SIGN WILL REPLACE THE FIRST PIN INDICATOR ON LEAD-FREE PACKAGES
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MAX1540A/MAX1541

W PE R A= 5, BB R R FIR I
ZhEH I (RS I as

A E =
=2 Z‘an:%

(A BIOHE R (L 9 525 (R 0T BEAS R Bl AR, AN Bl 19 B 26 /M AR S, 115 75 1) www.maxim-ic.com.cn/packages. )

wn
[a I
b2 A\ w
D B omCATE] <
-— o2 —| . ——| D212 E
MARKING — : l oo U'U OO |— E
~~AAAAA I — = S
| Ef2 ! = ]
| | o e
=
— £ &(NE-UXE ———+————E——Q E2
q ,’/ | =
\ | =
LA 1 =0
1
123 i_l DETAIK 32 \PIN#H.D.
PIN#1
1.D. /

f— e2 0.35x45°
[e] A‘l A
(ND-1) X

A TP VIEW I’y
BOTTOM VIEW
€
(R IS OPTIONAL)

| _L
L

—>| = |~— TERMINAL TIP —>| B |— _r

SEATING

//]0.10]c ODD TERMINAL

!
PLANE
0000000 —L—‘;\Q0.0SCA
e DRALLAS AVIAXI VI

SIDE_VIEW
TTTTT PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
PROVA TOCURENT CONTROL NG P
-DRAWING NOT TO SCALE- 21-0140 | J |/2
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Wk pE R SRS, BB REFIRIA.
A AL [ F2 [E RS

#HEEE L)
(R FORME M B E T RE AR BE RS , WRF A 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5x5 28L 5%5 32L 5%5 40L 5%5 PKG. D2 E2
SYMBOL| MIN. [INOMJMAX.| MIN. [NOM.|MAX.] MIN. [NOMJ MAX.] MIN. [NOMJMAX.| MIN. [NOMJMAX. CODES MIN. [ NOM.| MAX] MIN. [ NOM] MAX.
A fo.70[0.75]0.80]0.70]0.75[0.80] 0.70]0.75[ 0.80[0.70] 0.75]0.80[0.70 [0.75]0.80 T16552 13.00 [3.1013.20 [3.00 |3.10 [ 3.20
A1 0 |0.02/0.05| 0 ]0.02]0.05] O |0.02]0.05| O |0.02]0.05] O ]0.02]0.05 T1655-3 3.00]3.10]3.20]3.00[3.10]3.20
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00] 3.10[ 3.2013.00]3.10] 3.20
b 0.250.30] 0.35[0.25]0.30] 0.35]0.20] 0.25] 0.30] 0.20] 0.25]0.30[ 0.15] 0.20]0.25 120553 [3.0013.1013.2013.00 [3.10[3.20
D [4.90]5.00]5.10]4.90[5.00]5.10[4.90]5.00] 5.10[4.90[5.00]5.10[4.90 [ 5.00[5.10
E__ |4.90]5.00]5.10]4.90]5.00] 5.10[4.90|5.00] 5.10]4.90] 5.00] 5.10]4.90] 5.00[5.10 T2055-4 13.00]3.1013.2013.0043.10}3.20
o 080BSC. | 065BSC. | __050BSC. | 050BSC. | 040BSC. 120555 13.15[3.25/3.3513.15[325/3.35
K 025] - " lo2s] - ~loos] - " lo2s] - " To2s] - N T2855-3 |3.15]3.25]13.35|3.15(3.25[3.35
L |o.30]0.40]0.50]0.45]0.55] 0.65[0.45] 0.55] 0.65[0.30] 0.40] 0.50] 0.30] 0.40]0.50 12855-4 |260]2.70{2.80]2.60{2.70]2.80
N 16 20 28 32 20 T2855-5 |2.60]2.70]2.80]|2.60[2.70]2.80
ND 4 5 7 8 10 T2855-6 |3.15]3.25]13.35/3.15[3.25|3.35
NE 4 5 7 8 10 T2855-7 2.60|2.70(2.80]2.60 | 2.70 | 2.80
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855-8 3.15]13.2513.35| 3.153.25] 3.35
T2855N-1|3.15]3.2513.35] 3.15 ] 3.25] 3.35
T3255-3 |[3.00(3.10[3.20]3.00 | 3.10| 3.20
NOTES: T3255-4_| 3.00]3.10] 3.20] 3.00 | 3.10] 3.20
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T3255-5 |3.00/3.10{3.20/3.00{310]320
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1 | 3.00  3.10{3.20{3.00 | 3.10] 3.20
3. NIS THE TOTAL NUMBER OF TERMINALS. T4085-1 13.40]350]360|3.40350]360
T4055-2 |[3.403.50|3.60]3.40|3.50 3.60
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL

CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE **SEE COMMON DIMENSIONS TABLE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.
& WARPAGE SHALL NOT EXCEED 0.10 mm.
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @

DALEAS M AXI/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

T
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05. PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 36L_6x6 40L_6x6 48L_6x6 PKG. D2 E2
SYMBOL | MIN. [ NOM. | MmaX. MIN. [ Nom. | max. MIN. | NOM. L CODES MIN. | NOM.| MAX. [ MIN. | NOM.| MAX.
A 070 | 075 [ 080 [070 | 075 | 080 | 070 | 075 | 080 T3666—2 |3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
Al 0o | o002 | 005 o | 002 | aos 0 - | aos T3666—3 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666N—1] 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
b 020 | 025 [ 030 [020 | 025 | 030 [045 | 020 [ 025 T4066—2 | 4.00 [ 4.10 | 4.20 | 4.00 | 4.10 | 4.20
D 590 | 600 | 610 | 590 | 600 | 610 | 590 | 600 | 6.10 T4066—3 | 4.00 [ 4.10 | 4.20 | 4.00 | 4.10 [ 4.20
E 5.90 6.00 6.10 5.90 6.00 6.10 5.90 6.00 6.10 T4066—4 |4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
e 050 BSC. 050 BSC. 040 BSC. T4066-5 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
k 0% | - - 1025 | - - fo2s | - - 148661 | 4.40 [ 4.50 | 4.60 | 4.40 | 4.50 [ 4.60
L 045 | 055 | 065 [030 | 040 | 050 | 030 | 040 | 050 T4866-2 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
N 36 40 48
ND 9 10 12
NE 9 10 12
JEDEC WJJD—1 WID-2 -

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0O220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY.

10. WARPAGE SHALL NOT EXCEED 0.10 mm. ED

DALEAS /ML AXI VI

PROPRIETARY INFORMATION

"M PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
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