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ABSOLUTE MAXIMUM RATINGS

V+, LDOON t0 GND .....cooiiiiiiiiiiiiiee -0.3Vto +28V
....... -0.3Vto +6V
.-0.3V to +28V
Vpp to GND (MAX1541, Note 1) ..o -0.3Vto +6V
-0.3Vto +6V

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......ccoooiiiiiii, -0.3Vto (Vce + 0.3V)
LDOIN to GND (MAX1541)......ccoiiiiiiiiiiiiiie -0.3V to +28V

REFIN1, GATE, OD, FBLDO to GND (MAX1541).....-0.3V to +6V
FBLANK, CC1 to GND (MAX1541) -0.3V to (Vce + 0.3V)
DL_ 10 GND (NOtE 1) cvveeovererreeeorenns .-0.3V o (Vpp + 0.3V)
CSN_10 GND oo -2V to +30V

DH_t0 LX oo -0.3V to (BST + 0.3V)
LX_tO GND .o -2V to +30V
BST_ to LX_ ...-0.3V to +6V
REF Short Circuitto GND ...........cooooiiiiiie Continuous

Continuous Power Dissipation (Ta = +70°C)

32-Pin 5mm x 5mm Thin QFN (derated 21.3mW/°C

APOVE +70°C) it 1702mW

40-Pin 6Bmm x 6mm Thin QFN (derated 26.3mW/°C

AbOVE +70°C) i 2105mwW
Operating Temperature Range ..........c...cccocoeeeee -40°C to +85°C
Junction Temperature ............cocevvviiiiiiiiieiecee +150°C

Storage Temperature Range.................

Lead Temperature (soldering, 108) ............... .............

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 Ta = +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 07 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
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, Ve = 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 _ _ v
(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 _ _ v,
(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 Vv
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 vV
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 Adjustable output, V+ = 4.5V to 28V, 0693 070 0707
SKIP = V¢e
Load-Regulation Error ILoaD = 0 to 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 =Vcc or
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 torFMINY | (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 EE?\ILZD?;N%M - 0<lpoour <10mA | 485 50 510 v
Accuracy (Fixed VLpoouT) VLDOIN = 8V to 28V |0< [LDoouUT < 100mMA 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
ILDOOUT = 50mA
4 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, Ve = 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 OVP/UVP = 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 10 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 \
. CSP_ 0 2.7
Current-Limit Input Range Vv
CSN_ -0.3 +28
CSP_/CSN_ Input Current 0.5 pA

MAXIMN
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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 VUM AL | Vesp. - Vesn, 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 iy
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_ = Vce 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 Rob 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 \
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
6 MNAXI/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
. Vee -
High
TON, OVP/UVP, 0.4v
Four-Level Input Logic Levels LSAT, SKIP, Open 3.15 3.85 \
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 Vv
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, VLsaT > 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 PA

(LDOIN, MAX1541 Only) VLDOON = V4 = 28V
Standby Supply Current (Vpp) ON1 = ON2 = GND, V.pooN = V+ = 28V 5 pA
Standby Supply Current _ B 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 5
Standby Supply Current _ B Y
(LDOIN. MAX 1541 Only) ON1 = ON2 = GND, V. pooN = V+ = 28V 100 pA
M AXI/V 7
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, Vce = 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 bA
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 =0or5V
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 ,
VFEB1 SKIP = Ve 0.689 0.711
Preset output, FB2 = GND 2.462 2.538
MAX1540A Secondary Output- Vout2 | V+=15.5Vio28V, I 1 1503
Voltage Accuracy (OUT2) SKIP = Ve =Vce AT .52 vV
(Note 2) Adjustable output, V+ = 5.5V to 28V,
VFB2 SKIP = Ve 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) FBT | SKIP = vee REFINT = REF 1.97 2.03
Preset output, FB2 = GND 2.462 2.538
MAX1541 Secondary Output- Voutz | V+=4.5V1o28V, S
Voltage Accuracy (OUT2) SKIP = Vce 2=Vce 1.773 1.827 V
(Note 2) Adjustable output, V+ = 4.5V to 28V,
VFB2 SKIP = Voo 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
VouTe = 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 MAXI/MN
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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 Vesioo | ON1 = ON2 = GND, < Lboout < 1bm y
Accuracy (Adjustable V| poouT) VLDOIN = 4.5V to

28V 0 < ILpoouT < 100mA| 1.175 1.275

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

ILboouUT = 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 \ggg/lﬁ\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\czerre;?seft 1o grrercomparatorireshold. | - 44 5 %
PGOOD._ Upper Trip Threshold x\c;Terrfsz;i)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\;se’rggsz’_SgZ’rn%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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ELECTRICAL CHARACTERISTICS (continued)

(V+ = 15V, Vcc = 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 V
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
(Vourz = 2.5V) vs. LOAD CURRENT (Vour1 =1.0V)
100 = 2.55 o 100 T T T
g : SKIP =GND ---- |2
= ] 9% KD g
% Lok —;::::a= 2 2.54 E KIP=Voe — |2
L i E g % g
_ 85 /o//‘ T //,// % 253 — ~ 85 ,—’ ':—\\\
S 2 L < w [ e =
= / =25 5 R AL
2 7 7V = i g 7 Sl MR 4 3o \
= //'\ \ \Hml T I & PRyl
£ 7 TN & 0 r
AT 5 o 21 e
65 V=20V 250 7 Vv
60 [HE . 60 AT TLW T
SKJ=GND"*' 249 SKIP = GND - - . b
% SKIP = Vgg —|] KIP = Vo, — T
50 TN 248 50 LU
001 01 1 10 0 1 2 3 4 5 001 01 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (4)
10 MNAXIMN
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(MAX1541 circuit of Figure 12, ViN = 12V, Vpp = Vce = 5V, SKIP = GND, TON = REF, Ta = +25°C, unless otherwise noted.)
0UT2 SWITCHING FREQUENCY OUT1 SWITCHING FREQUENCY
1.0V OUTPUT VOLTAGE (OUT1) vs. LOAD CURRENT vs. LOAD CURRENT
vs. LOAD CURRENT (Vour2 = 2.5V) (Vour1 =1.0V)
1.02 — 2 600 5 600 g
SKIP=GND---- | : s
SKIP=Vee — 2 g 3
H — 500 o 500 Z
~ 101 = = =z /// E
[ > ~
= S 400 S 400 i
S 100 £ 0 =7 £ 80 —7
5 [} ] [} H
= = / = !
3 &Y S 20 [— S 20
r] = = )
099 =7 = ,1' B = ;
100 | SKIP = GND -~~~ 100 1 SKIP = GND ---- |
i SKIP=Vee — ! SKIP =V —
0.98 0 | | 0 ‘
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
NO-LOAD SUPPLY CURRENT
SWITCHING FREQUENCY MAXIMUM OUTPUT CURRENT vs. INPUT VOLTAGE
vs. INPUT VOLTAGE vs. INPUT VOLTAGE (FORCED-PWM OPERATION)
450 T T 5 6.0 ; T = 20 2
2.5V OUTPUT E 2.5V OUTPUT £ E
SKIP = Voo b8 g g
= 400 2 = 56 e 16 z
= = /_—-—————' = \
P & 54 — E ~— |
% . \NA‘A LOA % // = -\\ \LAS
3 — | = 52 / =
= E 50 3 v TN
NO LOAD 5 4 o N
2 w0 e 3 4 S ~
S T = &
= ——] = @
= =
@ 250 < 44 4
42 SKIP = ON1T = ON2 = Vg
200 40 0 L .
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
NO-LOAD SUPPLY CURRENT
vs. INPUT VOLTAGE
(PULSE-SKIPPING OPERATION) 2.0V REFERENCE LOAD REGULATION REFERENCE DISTRIBUTION
1.00 s 4 = 50 i .
g z | SAMPLE SIZE =50 E
IBias g g ¢ Z £
& = E S| E
— S 2 =
£ = g
- S [ds)
% 8 ! % 30
o~ S (&)
= 010 = 0 &
> S | T~ 52
% B % 9 \\ %
IN /// - E \\ 10
SKP=GND £ 3
ON1=0N2 =V¢e
0.01 — -4 0 b ARNRNNE . . .
0 4 8 12 16 20 24 28 20 0 20 40 60 8 100 1.990 1.995 2.000 2.005 2010
INPUT VOLTAGE (V) REFERENCE LOAD CURRENT (uA) REFERENCE VOLTAGE (V)
M AKX/ 11
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(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

MAX1540A toc13

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

A

3.3V

STARTUP WAVEFORM
(HEAVY LOAD)

MAX1540A toc14

__J:::‘i“::A

—1

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

A
S
]
C
R
ittt TR RSO SO SO A
10ms/div
A. ON2, 5V/div D.DL2, 5V/div
B. 0UT2, 2V/div E. PGOOD2, 5V/div
C. INDUCTOR CURRENT,

2A/div
1002 LOAD, OVP/UVP =REF OR GND

MAXIN
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(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
3.3V
‘ A m
ot A
0
18 2.6V
25V B
c 2.4V
4
1 1° 0 |
-~ B | |
ol ¢ ; ; 0 _
1ms/div 40us/div
A. ON2, 5V/div D. DL2, 5V/div A lour2=0TO 4A, 5A/iv  C. INDUCTOR CURRENT, 5A/div
B. OUT2, 2V/div E. PGOOD2, 5V/div B.ViouT2 = 2.5V, 100mV/div . LX2, 10V/div
C. INDUGTOR CURRENT, o
2A/div SKIP=V¢e
1002 LOAD, OVP/UVP = Voc OR OPEN
2.5V OUTPUT LOAD TRANSIENT LINEAR-REGULATOR
(PULSE SKIPPING) LOAD TRANSIENT
MAX1540A toc19 MAX1540A toc20
Mmoo ] A 100mA
0 Co
25V g (\'Nr«-ws 0
] C . .
3.3V [ L YT——— B
v | e
40us/div 100us/div
A.louT2 = 0.1A TO 4A, 5A/div C. INDUGTOR CURRENT, 5A/div A ILpoouT = 1mA TO 100mA, 50mA/div

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

SKIP =GND

MAXIMV

B. VLpoguT = 3.3V, 100mV/div

SKIP = GND

13
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HRTEFFIE(4E)

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

LINEAR-REGULATOR
LINE TRANSIENT

MAX1540A toc21

200us/div
ACINPUT (Vin), 10V/div C. LDOOUT (3.3V), 500mV/div
B. LDOIN (10V TO 20V), 10V/div
20mA LOAD

OUTPUT OVERLOAD
(UVP ENABLED)

MAX1540A toc23

20A

10A

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 = Vg OR REF

14

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

OUTPUT OVERLOAD
(UVP DISABLED)

MAX1540A toc22

40us/div

A.LOAD (0 TO 150m€2), 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 loyt2 =0T0 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

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

INDUCTOR-SATURATION PROTECTION INDUCTOR-SATURATION PROTECTION
(AViLiv = 400mV)

MAX1540A toc26

(AViLIM = 200mV)

MAX1540A toc25

B 2.5V Ww B
1 15V S S
C 5V R ———— { vl C
1 067V fommin_ L — ]
027 M : 1°

0.67v

0.47V |

0 I 0
20us/div 20us/div
A lour2 =0TO 5A, 5A/div C. ILIM, 200mV/div A lour2=0TO 5A, 5A/div D. ILIM, 400mV/div
B. 2.5V OUTPUT, 200mV/div  D. INDUCTOR CURRENT, 5A/div B. 2.5V OUTPUT, 1V/div E. INDUCTOR CURRENT, 5A/div

C. PGOOD, 5V/div
LSAT = REF, L =3.3uH 3.5A
LSAT =REF, L =3.3uH 3.5A

MAX1541 MAX1541
DYNAMIC OUTPUT-VOLTAGE TRANSITION DYNAMIC OUTPUT-VOLTAGE TRANSITION

MAX1540A toc27 MAX1540A toc28

(CrerIN1 = 100pF) (CREFINT = 1nF)

15V ’/’N‘——Q.- B 15V /av— B
1.5V la 1.5V T

v “‘Muwmnhmmﬂmﬂmmmmmg 1V \\fmmmwmum rmuwummmm_// ¢

5V e e 5V D

5A D 5A _

0 M.u\ UM AN 0 %Www £

i 1€ i
SZ Lo 2% I L
40us/div 100us/div
A. GATE, 5V/div D. PGOOD!1, 5V/div A. GATE, 5V/div D. PGOOD1, 5V/div
B. OUTI (1.0vV TO 15V), 0.5V/div E. INDUCTOR CURRENT, 5A/div B.OUT1 (1.0 TO 1.5V), 0.5V/div E. INDUCTOR CURRENT, 5A/div
C. REFIN1, 0.5V/div C. REFINT, 0.5V/div
200mA LOAD, SKIP = GND 200mA LOAD, SKIP = GND
M AKX/ 15
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5B B

5150

MAX1540A

MAX1541

B

Ihge

OVP/UVP

I /R EAR IR E A R o X — 4TI R AGE A R BEOVP IR I A
UVPWFE@EETHEﬁﬁutﬂﬁﬂ’ﬂ%%ﬂﬁlﬁ(%n MPAHRERT, BUERE R TOovP IR N
BUE MR EMN116%, UVPETRREEE 9 80E i B R 70% - J:‘IOVPWFWE%‘EN,
R RE . KrOVP/UVPIERL T s, DURC &R H A S BE

Ve = HREOVPHITL R, HAEUVP.
Open = [ fEOVPHII B, 25 HUuvPp.
REF = 28 flovp MR B, ffguvp.
GND = 2 flovpAlit i, 25 fuvp.

2 WP (R 37 LA BOC B AT 1 1 FB.(ON_)#R 4%«

PR IR o 1X — 4 PR R A T B AE S8 P45 i ) A Rk o AR A -

Ve =0UTI *ﬂOUTZL?ﬁi%'IPWMEéK .

Open = OUT I T i HIpwMBE ., ouT24L T kit BEAFRE =
REF = OUT1AE THkk A=, our2b TamtilpwmE R
GND = OUT1HlouT24L T ki A = .

LSAT

FELJE L N4 Tl A o 32X — 4 FEL P2 S0 A ] E R R TR R ) PR 3% B O FH ILIMIR S B 43
EE(ALIB&FEE’JPﬁZ WA RIET B ZIIAE . BLSATH LN s, DIk B mg
Wil IR :

Vee=2xImmvar)

Open =1.75x ILIM(VAL)

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

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

TON

‘%ﬁﬁﬂﬁﬂﬁi?’é?%ﬂ%m X —4FL PR A B T OUE DH_ S ] K T8
(B WIS 5] EG AR 75 TON) BT Y. F TONIEHE BB (GND). REFEV (s
o E A TONGS 2 UL £ DL R AR S «

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

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

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

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

Vee

BOHLEHI A« S — 200l I UL FE 1 5 R HLIEFLIE (+4.5V E45.5V)
i 1 K 0 P A o B 25 R

GATE

WM IINIIEMOSFETHHR I A o ¥ GATEE A% B A% FL -] S 7 4 FEMOSFET
%%ODQ%%EMM& HGATEE % 15 5 H 1 ] 538 P F8 MOSFET, OD# it

CCH

R R AR . f47pFE 470pF BT {E47pF) ITHEAIE R CC1 5 H
(GND), PLREMAX1541 FHEEHEROUT B T] 4 %

16

MAXI N
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Bl

MAX1540A MAX1541

R

Ihig

ILIM1

PR (AT IR AT . MR ILIMIBEERE BV e, A HTRTTRECE [ 50my .
TERPEMERT, Wit csp FICSNT AR FLGL T TP RRS B 4t 34 B AT M FELFE. (FE
250mVE2.5V) N 1/10. VIR E5omVERE E K Z T TRA Ve - 1ve 20 H B
PBTIBRES, LM ITEAGpARLTT . 2 WAL AR (ILIM_ %55«

ILIM2

FEHlER 2 A B LT TR . R ILIM B R B v e, AR BV H50mV -
FER PR, @i cspaMesN2 A9 A LT TR PR Bt 15 & vz A s (Y8
250mVE2.5V)H1/100 T E50mVIREER 2RV - 1ve Hil R
FEEAPTTIRES, ILIM2TE AepA LIt 2 WLBR IR MR 4F(ILIM_)%B55 «

10

REF

2 OVEEERL RS H o Ho 1 p PSR A M & A REFSS i 2 B . 1% BT o oh
RS S sop AR HLI . B TREFIITEE 1R 2, M IREFS ARSI T F /Y
HEE . YMAXI1540A/MAX 1541 KT, FEdEw s .

11

REFIN1

Frdilae | A SNHELER A . REFINTI EMAX 154189 R TTHE (Vg = Vegen)»

12

oD

TR . FGATERE .

13

CSspP2

Pl A 2 ) 15 FEL AL o RSPtk BB IIDCFRY IEAR . P14 MR o T I T 4%
TR I R AR DA R A T v BOE B9 LT TR, 35 I pwmi il
AE R — .

10

14

CSN2

FE #5219 TR A I A o B CSN2IEHE B HL IR A I T 1 TR . [ 14 RNV B T
?%ﬁgiﬂﬂ‘/ﬁf%‘iiﬁ%#%&ﬁiﬂﬂ%EE?%ME&TILIMszlEE"J@E&iﬁEI‘WE, B pwMm iz il
AefFsh—AFH.

11

15

FB2

P ER2 1 ST -

MAXI1540A: ¥ FBIEHE BV 6B SV ER T, B0 85 2 B (GND) L%
+2.5VIEDER . ARG EPE YR T 0.7V RS 5V), BE B2 — B R A
EHEZ0oUT2. FB2MRER - H4+0.7V,

MAX1541: BFB2ERE R v 41 gVIEEHI L, BE T 2B GND) T #
+2.5VIEDER . ARG ERRE YRR T 0.7V RS 5V), BK B2 — B A
HEHEZEOUT2. FB2MEEHTH40.7Vo

12

16

ouT2

TE RS (0 i H PR AR I P B ¥ L B R A N IE A, A R P PRI
(E1 AN 2B R . ouT2R: I H L DL g = T e MOSFET 1 Sl i [B] o 24 i FH 751
BRI HE EERT, ouT2 i FFER B, R 10T, Move/uvVPE HE i R
AU, i 2N T B ouT2 Al 22 (8] ) — A~ PR 10 QPR BEL A FRL

MAXIMN

17
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5B RA (4E)

Bl

MAX1540A

MAX1541

=R

Ihge

13

17

PGOOD2

IRATT B FL IR it o FEROR SURIGHI I D0 T, 4% vl I 1 IE W ARUR (E 1 0%
(SR DL sl T IE RRRRAE R, pGOOD2 MK P AR i A R Bl P
WIFERR Bh L i S TAE IS . PGOOD22E A Hi AR S »

14

18

DH2

A2 10 e MM IR Sh A i i o DHRAELX2MIBST2 Z (425

15

19

LX2

fé@;{%z YL . R B R TIT M. Lx2fE A DH2 = DA AR 3l o 46
o

16

20

BST2

Pehlaso i TF R A% . o HOaE 1% S IR TR — DM A AR . — )
FERY 5 BST2HR BE Y B BH W Xt D2 9 hr B R AT R A

17

21

GND

FERIER P . A T T A E B GND -

18

22

DL2

252 IR MR 4K Zh 254 i . DL27EGNDFILDOOUTZ [AI(MAX 1540A)BiGND
Vpp (MAX1541)Z [A4#35).

19

23

V+

PR FEL R o il i ) v+ 15 S s ) BELRS fi 2 2 04 SE . DH SRR S EE T
A HEGEE2VE28V). T TMAX1540A, V+i8 FVESAERE 2% 019 % A L

24

LDOIN

PR R R A A B I QLB S v Bl — 4 sV R g VI HLR IR EHE . i —
N4 TpFEE KA LDOINS # EGND- A TMAXI1540A, LDOINH N #FE R
V4o X TMAX1541, TEARMEFALDON B LDOINTE £ vy

25

Vbb

MAX1541 DL_HIMR 3K 20 & A HL U L A« 159 2 R R (44 5V R +5.5V)-
i 1 pFEl B R A P g P A K v p 55 3 R L. X T'MAX1540A, LDOOUTHDL,_
R 3K s B L (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 fhHL. (v, B ki1
LDOOUT)-

27

FBLDO

LRMERE AR 0 RIS A o JEFE EGNDEH [ E A s v o TN ST 5 A
(125VEV] po - 0.6V), NAFFBLDOMEH % — 4 M\LDOOUTE L #3t( GND) I L BEL
QE%EIFBI{HD@%EEE,E%HlSVo X FMAX1540A, FBLDO# M #FEH: EGND L
RSV IE E Fi .

21

28

DL1

FEHI 1 IR MAMR A8 Zh 854 i . DL1ITEGNDMILDOOUTZ [AI(MAX1540A)BiGND
Vpp (MAX1541)Z A1)

22

29

LDOON

SMFREAS M RER A . T A B TIEE, WiERER VL LDOIN (MAX1541)-
12 GND WS KT R AR R AR o

23

30

BST1

Perhlas (0 TFE R AERE . B B S MR R — DN A R . — )
MY SBSTI R BEA HLFH Ao Xt pH 1 B9 B R A TR Y

18
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el % ThiE

MAX1540A MAX1541

Pl LY AL e o P I B R R IT SO o LX1F A DH L DTS B 3 A 4 3

24 31 LX1 HLH T,
25 32 DH1 P36 1 0 v OUUABHAR, K sh 2 i iH « DHIFELX1MIBST12 [B]423h.

T I B R i . ERUR S RISERTREOL T, i i B B R R R 10% (Mt
o6 23 PGOOD1 FIUE) DL LR s (% T IE W R R, PGOOD1 MR- i R ESEHE y, W7

IR T TAES , PGOODIZE AmBHRE . X TMAX1541, M4FBLANKHE# #E
HLPEHI 8K MBI GATER LEBFAZIT, PGOOD 1#-# B (s 1l by 8 PR 25 o

Pt LA A U o K L R R B A R AR, AR R R
(ENAE12)FT78 . OUT VR I H DA D 72 = U JF 2 MOSFET Y i i [a] o X T

27 34 OUT1 MAX1540A, 24 FHT1 & 19 P ks b e PR, ouT1 9t FAE I i A, 10T 7R o
L OVP/UVPHRE BTN, iy ) HE 28 i 3 B AEOUT L R 2 [A] A — SRR 10Q
FEL B R
Tl 4 1 00 R AR <
MAXI540A: HFBUERE BV oclifer1 2VIE ERT L, B0 4 2 B (GND)
o8 35 FB1 +1.8VIE M . IR R 0.7VES5.5V), MAFFB LT — AN 4 4

R EOUT1. FBINEER T N+0.7V.
MAX1541: FB1RYFHE FL P85 15% B WREFINTH L IE

FEhI A 100 TR A I A o B CSN1ES: B TR IIC AR i . I14F1E9W I T 4%
29 36 CSN1 ?%ﬁ*%iﬂﬂi/i’flﬁ%qﬁ%ﬂﬁﬁﬁiﬂﬂﬂﬁEE?WE&TILIMI&?EB’JZ}EE%I‘]BE, & MPpW M il 4
A Jash— 54,

FEHIE A E AR I A o K CSP ISR BT IIT R IER . B 14FIFROWH] T4
30 37 CSP1 ??Eﬁiﬂﬂi}f%@%%#ﬁﬁw%EE%WE&?ILIMI‘&fﬁﬂ@%?%‘iﬁl‘][‘ﬁ, 7 U PWMAE il £
AEJFs—4 .

[T LN S S =2 NI K s e o e e P i e e i |
PWM LAERF ] (tpprank) e 24 W0RE DR Wbt RERT, 42 H14% 1 PGOOD1 MOVP/UVPHEL
B EMAX 1541 KB GATE R A AR J5 19 — AN 2 I 3 P e B . b oh,
GATEAEAT AT A A RSB AB I, #2885 17 FH tpg i B0 5 T BST 0T PR 46 280 A o]
- 38 FBLANK | pwm#zt. 45101 F J7 2% B:FBLANK :

VCC . 220].15 tFBLANK’ Eﬁﬁﬁ;f‘ﬁ‘&ﬁﬁﬁﬁe

Open N 140}15 tFBLANK’ Eﬂﬁ%ﬁﬁwﬁﬁgc

REF: 65}18 tFBLANK’ E&Bﬁﬁ#iﬁ&%&'{ﬁﬁgﬂ

GND : 1401 tppp ank» AP FERCHEE T .

% W, Electrical Characteristics? DA T fftpg anx PRl o
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MAX1541
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31 39

ON2

OUT2HREHI A o KrON2 THL ZEGNDH# WKl #2 (OUT2)s EHE R VT IEH TIE.
2GR EER W ovp/UVPIERERT, T —
., HIEEVoumBk£03VEA TG, DL2MBRHIR & . LR tove/uvpat T,
ouT2fRFF I m B A, HDLot iR dlh AL LA Lx o BB A RS . oN1ZioN2f b
FH AL i B bl B AR 47 B

N EEAEOUT2HIGND Z 18] Y 10 QL BH ik

32 40

ON1

OUTIERERMI A . KON1 T 1L EGNDH KETZE Rl 1 (OUT1). HEHEE VR IEH LI,
LA ove/UvPIEBERT, T —
L, HfVOUTp‘EEEO 3VRAFG, DL #EEHIR &
OUTIMF = FHE A, HDLw‘iﬁ%JhﬁEu{ﬁLxﬁ%ﬂﬁmffﬁﬁt,uo oN18ioN2H) L
T4 AT i B e AR 3 AT

AN EZAEOUTIMIGND Z [ 1Y 10 QL BH ik
o MR ove/uvPEE HIET,

EP

PRECEHARAR L, T PR S B

1. RN BT

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

470uF, 4V, 10mQ
Sanyo POSCAP

220pF, 6.3V, 12mQ
Sanyo POSCAP

(Cout-) 6TPD220M 4TPD330M 4TPDA470M 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 29mQ, 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'?DG S;Dhonky 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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NG H FAL 12 [E 7S

SVBIAS
SUPPLY O INPUT (V)
_L < 7y 1020V
C1 Oy
2uF T (2) 10uF
Q F LDOOUT Ve =
) MAXIMVI )
BT MAX1540A T BT
N N
EI ull DH DH2 W IE
BST1 BST2 i
st e
u Tl
* o—| Lx1 Lx T *
NL1 Ni2
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= ot B FB2 - ggg&%
g . E P OVP/UVP % g
REF
Crer (4B5KHZ/355KH?) LSAT OPEN (ILimvac) x 1.75)
0.22uF l— TON on
LDOON ———
| ¢ e o f——p [
N2 b————= OFF
5VBIAS
ILIM1 Vee SUPPLY
ILIM2 PGOODT > }POWEH 5000
PGOOD2 > )
£
L
%7 POWER GROUND
SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.
L awatos grouno
*LOWER INPUT VOLTAGES REQUIRE
ADDITIONAL INPUT CAPACITANCE.
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NG H AL 172 [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 (BT 1) AT A ZE 0 A FL A 7™ A6 1.8V
2 5vil HEIE . MAX154 18R ER L3 (B 12)7™ 4= 1]
AT B EOUTL), BUEALME %8 SR i
DL R — B[] 7€ 92 5V I (OUT2) .

oA LA, B T 4R E I I BB«

22

eS|
MAX1540A/MAX 154 3R b3t i, BA h S i) i
feE . EMTEE MW Quick-PWMPEEE I, @HT
ZECARH R ERE, & — 1 100mAZMERESR
MAX1540A/MAX 1541 Maxim¥F A [ Quick-PWMk % i
il A Sy Ak BT T2 B BR AR R TR, R BS b AT DATE
— AR T B A A FL R S FRL P R R AR R S B9 AR A A
FLJR TAE S Quick-PWMES 1417 b i fiff e 17 [F] 5 451 5% H,
T PWM AR TE 19 T 28k W A5 M B 22 (9 [R) 78, () 10 3
T A% 40 1) fE 3 S ) R G O T RS T PWMUOT T 56
AR ARG K [
MAX1540A 2 ol e 25 h FEL L L PR (3bF, AT P2 AR T E 1Y
SVHLE, MTRBEEEGIZNE 2. MAX1541&ERE
A EE R 4.5V 228V B A BLIE DU A — A R A
125V, B0 fe i 2 4 A F R E R B i (TR S0mART,
JFEZ800mV)-

BRI B IR B R VFMAX 1540A/MAX 1541 B HEXT =5 FL L
AT R ORI R T BEm M RE . fE b 5 — PPk g,
PR (N 55— A RGBT AR AT R, JF 50
FH =) VPRI N LR .
MAX1540AF] A A 4l BhASHEALT[R] 77 il (DRAM) -
CPU VO AL BT, HAKTi50.7V. MAX15417]
Sits . BRI A B A S AR T B A5 VR T A R
B 7 A R R R B T R 2R . MAX1540A%
325 M RIQENE %, HA 0l iy s B AT 4R 7 DL K
i /R R . MAX1541% H405 ] M RIQFNE 3, H
A R LR RN R A L /R AR

+5 Vﬁ%@ﬁ(VCCJ‘:ﬂVDD)

PR THLM, MAXI1540A/MAX154118 75 B — A5V & H
e XA5vIRE B IR B EHMAX1540A/MAX 1541 #6
MEMERES, BATHBRE LIS EILARSVREH
VRARAF o ICHMER Y f 2 H V5 PT 32 5 RO I Ao i B e
SVE AT I Y B AR AR i (MAX1541) T HAB R H
XFTFMAX1540A, MR 3K 2 4 5 A FL IR (V ) 1 A AR IE #2
2 [ 8 5V I 2t A B 43 i (LDOOUT) »

SV B AR BV o (PWMIE I #H IV (W% EE S
FLUE ), DRI L P i R FL I S

IB1AS = Icc + fsw (QGLOW) + QG(HIGH))
= 4mA % 50mA (JLTU{H)

;H\:EPICC% 1.ImA (ﬁﬂi‘ﬂﬁ) ’ fswﬂ‘jﬁééﬁ$ ’ QG(LOW)*H
AR P A A A BRAEL o
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IRk A HLIE A [ GE B4 5V RS SVELIE, VL A
SVIR E AV oIV pp) T EUEZ R — 8. AR s v E H
PR TR L, (RS ONIFON2 KA &) 2
R B R AL R, DA AR IR % 5 30,

BHIZ1T. 18E218ATH .
HHHNFIEHIPWMZ#7S
Quick-PWM#E il 45 ¥4 & — P O [ 5@ A2 . 18 S ad A fa]
MBS R T A, A RERTO(E2). 2,
HUE Y P I ESRAZ 2 1 28R FeL i Ak ) FiL BEL P
ek S0 FL R B T PWMAHE (R 5« Quick-PWMEE i
U0l BT B O O A S S R] (SR T — T 9
AR b R A%, kb 8 B A LG T A R R T OE T
B E. - RREME R E T A E MR
FWT S ] (M T 400ns). R LT SR, Bl g S
I A R RS il & A% IR ZE LA R . BB ES
FLI T TRR AR A s HL /N nist [a) fik & 25 C &= A7 .

S 1B AT [E] 7525 2 75 (TON)
PWMPE Bl 3 DA — A i S i R 28, EikEm
113 8 3 0B R T N 7 B 15 = % IR O R =
fih %2 45 B % AL e PR T T i S P S Sl ) o s 0 5
Fy S 18] B2 T H v+ A TR B9 HLH LR (Vi = V),
FLIE T BT OUT_ 51 NI 5] (i 4 FL P

ST - K [M)

VIN
HAK PR B TONS B E R SR E (3FR3). X
— B ARV [ AR A B R A AR B R R A — AN
RUE B 1 FF S 502 . fH S FF 5 090 2% 1) 4 A A T T
1) AT UK 53 5 47 26 8 DU kE T 38 1455k Hz TRAR Bt S5 e 7
BRI e 2) FELBCSU L T AE s v R R A X, A

MAXIMN

A AL 12 [E RS

AT VT I ¥R IR R] P A AT I A e R S . AR
75 (DH1) A9 S8 B 8] L ~F- 35 451 % % B (200kHz+ 300kHz-
420kHz 5% 540kHz) 1 15%, 1 &l il 2% (DH2) 89 5 8 i
6] P21 B AR 15% . 3 AT kS AN 545 R T % 2 (8] = A
EFCERT.

SPIE BF [A] fih & 2% 7E Electrical Characteristics € W TAE
FH R0 (540kHz 420k HZ BUE B FIT Ll A
+12.5%, 300kHzHI200kHzI% & F H+£10%). TAE S0
Electrical Characteristicstlby T € W) 2505, 538 Bsf [a]
SERRTEE M AL

8 5 38 B ) 4 ] 7 A0 RE 3R 15 K BUE E I I O A % .
Electrical Characteristicstlb3 I {7 IE 1) S8 B 8] 2 52 3]
MINMOSFET 1 BHL 14 4 48 F1 - 3¢ HE 3R (Y 500 o BH 4 $FE —
AFEHREL PITMOSFET. DL it 2k B pCB R
PURE — B TR 80 & B R TR e i % o BB XIS ] 208
SHEMA R A E, Y — A BE X A R B
R 308 SF ) 358 B 5 A 2 PR ARG o X PR O R A AE
PWMIEH(SKIP = Vo) B30 252 i ) oL S 1R] , LUK
R TE R 3R 17 2K 0 T & A IO o P SRR R
ik R JRR (1 B A FEL B A S ELX SR AT, (S aE s [ A
KT — IS8 SE X ]

XTIl Bl s DA B Tk, SRR R RON R B, S
B B T A0 5 Oy -

VouT_ + VDROP1
ton(Vin + VDRoP1 - VDROP2)

HAVprop & BB 2 F IR ER SR, fgFEL
B B UKPCBHEMH ™A ERE; Voropa N
TR B SRR, G mMIFe. BEL KpCBH
BHAE = AR RS ton M MAX1540A/MAX 1541 1 R B 7
GORSSENN[ES

fsw =
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Wk b R R =l 7y, BRI IR 7.
NG H AL 172 [E 7S

Ve MAXILN
TON MAX1540A/MAX 1541
SKIP L j LSAT
LM ILIM2
CURRENT CURRENT
CSP1 LIMIT 1 LIMIT 2 CSP2
(FIGURE 5) (FIGURE 5)
CSN1 CSN2
VALLEY ZERO | SATURATION SATURATION | ZERO VALLEY
CURRENT |  CROSSING LIMIT LIMIT CROSSING | CURRENT
LIMIT LIMIT
BST1 —/I/ \/ \ \/ \/ \ \/ BST2
DH DH2
X1 g PWM PWM X2
CONTROLLER 1 CONTROLLER 2
“Vop —/I/ (FIGURE 3) (FIGURE 3) “Vpp
oL FAULT1  FAULT2 o2
GND g INTFB1| INTREF1 J INT FB2 INT REF2 GND
**CC1
REF
| Vee
~REFING ———————————— "] —
: INTERNAL
| MAX1540A/MAX1541
: OPTION
Lo OPTION .
P FB1 DECODE FB2 DECODE FB2
ouTH (FIGURE 10) (FIGURE 10) ouT?
ONT E EI }‘0{]7 N2
POWER-GOOD AND ] rowersoonaw
= FAULT PROTECTION 1 FAULT PROTECTION 2 =
(FIGURE 9) (FIGURE 9)
PGOOD1 PGOOD2
- S SR I ENABLE OVP
FBLANK : DECODEAND |+ BLANK ENABLEUVP | QUAD-LEVEL OVP/UVP
: DECODE
' TIMER :
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
MAXI/MN
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R3. UKEFIRE

A AL 12 [E RS

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

(ns) v) (us) 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 N5 il 2 10 i &
FLE A B Bkob Bk TR (Fg). YT
FRPL (BB, TS 7 R TR I A A AR T ) L O
A5 i DL_AE A o 3 AT DA Bl 1k R /g% Ay it PR 28 FL 5 L
A FE AR R A5 S s e kAo ko, DA Lk X
Foo i T AW AR FIIE, d e R A R
5 PWM TAERE K (S W dlPWM A TG

B SRk kTR =0

TERK kAR T, SRR T 283U 2
PEMIE I (EI3). X P U147 8] — S HEER I 2 I, %L
O A PRI A S AR TR e Sl .
B A I K H A (CSP_E CSN_) 22 43 I L B HEL 33 o
—HVegp - Vegy BRERTTTRAI5% LT F T B IAHY
50mVEF TR A2.5mV), BT DL K E3). X
TR A5 A5 Rk o B A1 11 PEMEATT I ik v Bk A1 1 pwM I B A8 X
i 5 5 F R 1) SR N AR SR R S R FR R (IR R S
W AHMES. KAEPFM/PWM Y B 9 71 28 HL U,

MAXIMN

ILOAD(SKIP) ’ %?ﬁ(?}j’i %iﬁﬂl%-ﬂl%{ﬁ B/‘J 42'5 s ﬂ‘j EEEZ{E E/:J
PRl 4)o IXAMREAHXIMERE , (32 F L L LS A R e

VOUTK) ViN -Vout
2L ViN

lLoAD(SKIP) = (

HA KON Sl A LU R (3R3). 2B BIRIE, TEMAX1541
Bt R FH R 8% P (BT 12) (K = 3.0ps, Voums = 2.5V, Viy =
12V, L = 43pH), BBk s on e i 2 1

2.5V x3.0us (12v -2.5V
2x 4.3uH 12V

) =0.69A

IR TS @A R, VSRR SE. YR
FAF O T HEA BRI B SR, FFRWE SR LA ER
FRELERFZ, (HiXE—FPEE W TAERHN, v AIRE
R EROR . T A FBE AT DATE PEM MR R 5 R 3R AT
RZEHATITE. —Bkeit, R EE ™A 5 T8 1 80K
Bk 2, T v ER R AT AR T ) A AR R R (B R
] FEL L A A ) VRS AV P S PR P 8008 o o L FELJRR 119 70 THT 52
M 53, 455 5 K 1) 40 B R~ L R fof 70 28 B A i o A 2 (o ) S
TERBABET).

Bk R EER SR E L RASMIIRA L. 2L
TEZAL TR, MAXI1540A/MAX1541 1 T8% S 46T
B S AR s, PR S BR Y B I R L A & FLT
= TR SO R 50% . 1R ARIESHE SR 1oy <
I oapeskipy) - FH T RHERAME, it F s A9 B 90 R B L
REHEARITR M KA1.5%-
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ZhEH A I (A RS I as

=gy, B AR

*MAIN MAX1541
CONTROLLER (OUT1) ONLY

< sworecowe .~ 1711

INT FB_ >—l—j—*

>

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

INTREF_ >

VALLEY CURRENT

toFF(MIN)

Q TRIG+ —
1-SHOT

LimIT *

T

» DH DRIVER

1-SHOT

ton
SATURATION I
LIMIT a TRIG *

A

DL DRIVER

V4

ouT_

ON-TIME
TON COMPUTE

Q FAULT
PROTECTION

_ ZERO

— CROSSING

3. MAX1540A/MAX1541 PWME il #3 2) GEHE F

Al Vin-Vour

ILoAD = IpEAK/2

INDUCTOR CURRENT ——~

-

0  ON-TIME TIME——»

B4 Bk BT ) A LEHE BT

EHPWM
I Mt P 5 il pw MRS 3 A P 2 A A 00 I 56 S B[] ) ot 2%
PUBER o 3 AR T 5 AT 00 A 0K 0 T A 45 55 v 00 A
B BAS, BRI RE N R, FNDH 455
HAREE IV oy / Vine ] PWMAR AL 5 5T 540
RARFREE . R, ARSI PWMERE AR M B3,
TsvimE RIENER S AR E4mA R 40mA, KT SMET
MOSFETHIFF 4 % .

26

568 I PW MR A 38 AR B AR« D0 SR AR AR e
ARy sl 285 R L 9 4R AR IR U R RE 1. MAX1541
TEJT A 3l 2840 H R s g8 S 1R (G A TEAS: I 2] A 78 ) (8
sRHPWM TAEREC, DUBR R . KA A S5 4t | T o
il PWMIR S ] Tt F R, R EREF T
B, PR X Y AL . FBLANK IR EMAX 1541 FR 1%
988 [ PW MR 2 B B[] —#7 4220 s (FBLANK = Vo)
140ps (FBLANK = open#iGND)#65ps (FBLANK = REF)-

BRIERIF(ILIM.)

AR
PR Ut FEL B o R AR I R T L R U Rk, (] cSsp_#T
CSN_Z [ Fy Az it FEL BELAE > B i sz 0 0 4 (T 1) BER AR O
FEMEER T AHBEMITR, pPWMESI# ARG —
ASHT) JE (B3 AE 5o SEBR ) I B LL A FRLIR T T RR
ﬂT ANHUBRAT SO T . RIIE, SEBR A PR R A
K AR J1 R U PR PR B A R FEL Tt FE P ) pR A
Y5 REMATHEBMHEAEER, X-RRTEILFERAE
T EEA L AR . ElewiBH T A B TTER A5 .
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NG H FAL 12 [E 7S

QUAD-LEVEL
+ DECODE LSAT
SATURATION =/
Mt ¢ =
<—o Voo - 1.0V
+ ° <
N N&N ; ILIM_
DH DRIVER ~—— = . 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 717
B, PABTTEV U A B I A 7 A= 3 v 119 2 i FEL B FEL YA
TR R i B o E R BR K 29120%, FF H o] RLEE
TL IV ] 15 i R B 1 FEL U PR

P PR AT S T IV A A 7B FLRE 2 FE B8R o S T
KDL B AR 2 Wi T4, 23 IE i PR HERE H2pA 2 20pA.
FLJ I TR 8 938 Bl 25mV £200mVe ER PN T, H
i TTBR L ERE B S FILIM BUERI1/10. HILIM_E %
BV, TIBRBEE H50mV. P E]50mV B E 12
BITIRA NV - 1V

FEAT AR EEPCBAT R E LR S M BRI E AN S
M CSP_MICSN_IE 1 Z Kt (55 - 0 R AT fE
S A L BE, PR AT B, SR
FH 2% FKelviniE %

MAXIMN

INDUCTOR CURRENT ——

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

0 TIME—»

e, ZrH TR R
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Wk b R R =l 7y, BRI IR 7.

NG H AL 172 [E 7S

FE B AR 1

T LSATE AT RAE#E — /M it b BRAE S Fa B4 A ]
PR, e DAZE e B AR 5 T E(LSAT = GND). f#ifig
i, BRI PR 2 IE A FL I TR B 5 (3R 5), FF A AT
TEILIMUE T )5 IR BE A B PR o 3 78 ) LB R T PR B 1%
VR 2 B RS E, DRIEAR SR
5 M 7 T 60 % M R L . SRR S T TTRR AT RE S
i E SR AR T EE AR I E o X T 29209% AR LIR (FE LY
WL SR i K AR 2 L) R B, SRR AR
IBR 1.5 x Ty jvievary (LSAT = REF). 4l %0 LIRATH
JERES, A A R R AT TRR .

2 AR BB BERT, MAX1540A/MAX 154138 1
K6z JAC FEL IEL 79 i ) HEL S 3 5 M W AR LR . 4R TR
JEAAT TR, MAX1540A/MAX 15414 37 B 52 W7 = {4
e 9K 3¢5 FF HAE T — N DH_T 8 i 8] T aq it gE LM b
1 — S ep AR HLI (B7). X ARILIM_ L R REAR T

AVim:

RAR
AViLim = ( RAA+ FE:B ) ILiM(LSAT)

HPILIMAB R R L (L g sy 2BV E A 6pA (2
UW.Electrical Characterislics%é) o M A 50mVAHE
IR ALIM_ = V) B, TLIM_ T AN B R i A 2
FEAR PR LT TRR (B5) o

AR EEGLTE R — A RN R AR AT, %
il 22 FHILIM_ R, SFILIM_ R E B H A0
FEREME. — BEGISEEK T ARRTIR, AN
QRSP TSR R BRI , i R SRR E R DL
il & KRR AR (UVPHERE) I KT, FEMAX1540A/
MAX 1541 8 37 5B BU77 7 e W 2 #8 M A  H o 78 ILIML_
MGNDZ A A — A 25 AT DA TLIM_ [ LR AR AL,
I 1E) %0t = (RA//Rp) x Crppyr FHPTES R10 IR
Wiz (8] fn SR e A A B Bk bR A AR, %A (A
HORCE R TR R AE R B B R TR DL 2 BTk &
BHEAV B D HILIM_BUERLER30%. AT 452
THHR MR

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

LVILIM(SET) 1)

2 — A5 R R S PR FEL LS, e B AT N T
ER R . S FHTTR A & RLSATI R E, 21
W B R (B 14) .

5. LSATELE R
MAXI LSAT INDUCTOR-SATURATION THRESHOLD
MAX1540A Vee 2.00 X ILIM(VAL)
C
MAX1541 - REF Open 1.75 X IUM(VAL)
l___l_ REF 1.50 x ILIM(VAL)
Ra - GND Disabled
TO VALLEY i Ciim
CURRENT-LIMIT
COMPARATOR
(FIGURE 2) —
6uA Rp
FROM LSAT —
COMPARATOR
AND LOGIC
(FIGURE 2)
El7. a9 TR il TR
28 M AXIV
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W R

MOSFETHIRIKZHZS(DH_« DL )

DH_FIDL_HK8fi#8 & & J8 sl B4 1) & MIMOSFET A K 1)
KT ¥ MOSFET . iX FIZE 10 A b A o A9 A o 25 B TAE
FM -8, HEFERKRNV N - Vourk. BIENIE
X sf (1) B 5 W DL 5 B LE = IMOSFETHEDL_ 5% It
ZHIFE . B — AR E S R X A ] FL A DH
i, By IEIRMIMOSFETFEDH_ R Wi 2 f il . A {#
H 1 W S8 X B () B IE % TAE, DL_FIDH_ K 3h#% 2|
MOSFET B i 2 18] Wh 20 A7 HE — SRR AT A1 FR 8% (1 3
B B, MAX1540A/MAX 1541 A I H #% 2 R
MOSFET MK C 28 52 W7, 11 SEPr _E AR - 47 B A FLfr o
R T L9 1 7 2R (W SR MOSFETHE B UK 3h #1951,
LR FE50mil 2 100mil)

WHFIRSIDL_IY T hrenfAE w2, BA0.6Q (LT
MPH T 2 H A A (LX) PR ) 48 3 v B, X AT
PLBG 1E DL T MOSFET 1) U 1 5 Hi A5% [8] (14 FL 2548 1T 4%
L. TEEA mf A DR B Y B IR B 48 1 2k 10
N, AT RE T B A A - U E A DU AR P B Y
LX_ VA AR L ¥ AR MIMOSFET 1) M AR i 5 1M 51 & B 38 H
it LX_FIDL_Z [A] i B 25 #87 tH MOSFET Y Mt - U FEL 2%
(Crgs)~ MH-TRHLA (Crgg-Crgs)~ BA SIS Y FL A 7 A
AT A, ARSI TR -

CRSS)

VGS(TH) > VIN( Ciss

AN TR b 2 [6] 1T PR F e 9 22 SAEAR TU AR 3 1 B 23 R (1]
e VERF—FPiksE, 7EBST_SIM B — ML T 10QM
FEL B AT i i — (R ABE, BB T = MIMOSFET I I Ja i
(), T AS 52 M) 5 BT (1] (11 8) o

POR- UVLO i /530

EREAL(PORVTEV o Tt B RL2VET KA, 28 7R 31
e Bt 5 . EEMEIE . DA R hPWM T AR
TFfEfr . Vel E4.25v (BVE) Z AT, Ve KEBER
B UVLO)— HE L TF6. 2RI TR M, #EdZhik
DH_, FHAHFDL_ MU OVP L W ik F 4k 25 IR 34
5 (CAOVP MR WT I BB RERT) (7). MUV THE4.25V
DL FHON_#hr sy, #EEl8 s pwMIF #E A BUS 50.

B B L AE S Bh 3 (B) 2 B T N ERPR T TR, D AR
NIRTAEG . MAX1540A/MAX154 185 30457 54 B
Bro TE5E—PrBr, il B bR b il R bR Y 20% -
ISR 7425 s MR IR BIRE , BOURZIEEA S — B i,

MAXIMN

P ihlas, AHEBEHRA.
éﬁlp\iﬁ/wiﬂ%/‘j—l__ /_ﬁ§

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 K20% . X — AW EE, HEIIEL 7ms
JEREN T RRHEGTIR, s s B FUE R E B, To
WIE R AMER IS WAL TR R 3h T ).

IR % H (PGOOD )

PGOOD_ K —/™ % [ FL B2 1 I AR O 36 b, AT 2R
M . PGOOD_FE < Wi A4S 3 3 0] 4 F5 A 2 IR
o BFHAT A, HEX A R EL TFB_1KX
ERFEREMEN£10%A M, PGOOD_IH%4 hmH .
Lk R R AUE R R A 10% A T 2 H 0% E
B, MAX1540A/MAX1541$T T #HBMOSFET (& 9)#
ISV 1 LYK 28 i (PGOOD )R A o« AT ] g B 1 10 0 4 5
HPGOOD1HIPGOOD2ZE MK, HEET VIHoN1ZON2,
B Vo FRIRR T 1 VIR IS BR R B 2. IR Z

P, AIEPGOOD_FIV o Z [ HE — A FMEF _EHr B BH .

ERZEN A, —A100kQFEBE TR I s TAE
FHEEEMR, IR E RN #5E 400 S T R
IR A B A %
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6 P [ 2 72
ZhEH A I (A RS I as

POWER-GOOD
4 N N\
116 x
_ _ _ INT REF_
o [0 0]
T 2 2
+ [ +

—< ENABLEOVP

FAULT PROTECTION

<« [NTFB_

<€ 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 15411 E 68 (OUT1)TEFT A 3h 254 H HH e 46 (i
IEI R GATEREE) HlE] 5 Shtt Ak pwMm s, DIA
PR HER Y B . FBLANKIUEMAX1541 F FEH # -
R 9 T PwW MR 2 Y I 8] (2 0L R 6— BRI 5L N h220ps
(FBLANK = V) 140ps (FBLANK = open#.GND) =
65ps (FBLANK = REF)-

214 i 5 0 £ BE I (FBLANK = Vo~ open®i # REF),
MAX1541[FEFZE louT1 B9 E AR S BE R 3, 78
FBLANK 45 1 % 45 B8] (K 6) 3 HIPGOOD 1 4 i BHAR A5
X TRy Lk R AR AP L B SR BMAX 1541, I AT AR S L
AL (AV o) TIE R £ REFIN THLEZEAE (AV g ) I B
1EPGOOD 115 T2 1K

XBrFIE H L (ON_)

24 i AR S BE IS (OVP/U VPR BV (LB =),
INRATAT — DON_BALAE, = T OvPll b sl il s i
W BT AR B AL (R, s i - N EEEoUT_M
o 22 8] 9 PR 10QIT 5 B AN HE RO 244 il B RS

30

=gy, B AR

6. FBLANKELE &

FORCED-PWM
FBLANK OBUI:rI-:NFI?IwC-;T DURATION (MIN/TYP)

(us)

Vce Enabled 120/220

Open Enabled 80/140
REF Enabled 35/65

GND Disabled 80/140

DL_ s fil AR I HpWMAE H 85 w45 . — Ho i i e

BeFo3VRLT, EMEsh#S DL Pim, ARutbéihd
DLRLX FFEAT S B . R — AR A S 2 WA
HHHEER T3V, DURAETRT0 3V TR .

Y OVP/UVPEZIREFE.GNDHIT, #EHI#A S T8 Ak
HHE, 3 DL WK sh a3 A FRK B P B 3 R 40 & Hi il 6
A FEXBE LT, ROHR B R A 6 A R R g
HHEARLE

IS HIERAE B BB I8 - OVP/UVPIE B 1Y i FEL R =

A fE R

MAX1540A/MAX 15414 it/ % s b f 4 (B 9) . Al 4%
R 7UL IR 3IOVP/UVPLAME RE S Ak R AR 9. — Bk
WIS, A S % M R A s DA B B R B R N 3
R .

I ERF(OVP)
A A 2 AUEREEMN116% A . I HOVPH AR
(OVP/UVP = VcBlopen) I, OVPHLH % B 5 8 77 &+
KA Quick-PWMHE Hil#%, R DH1FMDH2HL(K,
F H A HIH mDLIFIDL2. X4 53 [F] 4 % it MOSFETH
HHTAET100% 5 =, P b AR, I B
PG 2. ERNE, BT MoV kKA,
WHLCH A — g E, WL DL 8z hE i
-4 U LR L. A0SR RECRREAR Z AR, AITE
By E R — IR R TR, VB R A
AR 5] & R B Y 5% — B RS (B N & MIMOSFET 48
By, WA 22 g . AMA X154 1K E] — 4~ GATE
RN (FBLANKEfE ), E & ZBEOUTIOVPHLEE.
PIHON1EON2 B vV IR T 1 VAT DU R 43
AR A shis 4

Y OVP/UVPEE ZREFEGNDI, OVP#ZE H(3R7).

MAXI N
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X 65 [ JE 2 2

RIER#F(UVP)
14kt P BB 3 A0 AR R AL 19 709% LA R 3 LUV PR i E A
(OVP/UVP = VB REF), 2l ## 5 1% & #i b g 77 &% I
Ja SN 1 i R e (S WL S B AT B B (ON )
Torye M ERKZ03VEL TR, IK3h#s&Hm DL
Sl E A A, K A2 GND. fER31)E 270 10ms
(ON__EFHIY), PAERK MBI GATER £ (IMAX1541,
FBLANK ffi GE)i), UVPH#k 20 . PIHON1EON2. 5K
BV o FRURAE T 1V AT DL Bl B Bl 8 0 30 8 sh %
il 25 o

Y OVP/UVPEHEZGNDHEZ N, UVPHZEE H(FET).

AL ELR I
MAX1540A/MAX 1541 B A — D IELBE R LK . M2kt
FEA W25 H(LDOON = GND)R, ¥ il #5158 B i #TR
H+160°C. ML MR AR # M BE(LDOON = V)i, %
il 2 1% B 1L TR K+150°C LB Lk P9 BB M AR 45 18
PSR R O MR TR, PR
oK A s B 87 4%, B IKPGOOD1MIPGOOD2, %5 H]

x7. WERIPFIXWIZEEER

>F55, BEHBRIEFRA.
A H e 75 [E 25

SMRER, FEshEH BCERE ., RiBovVP/UVPHNT
WE. VHONIZHON2. B MV FAEMT 1V DIESS
i B 10°C)T EHT JE i Hil4 -

WHEE

TEHHEE
MAX1540A/MAX 1541 [ XU T AF J5 20 76 2 83
i T 7 AhER T (B 10). X F MAX1540A 1 3 45 il 4%
(OUT1), HFB1E#HZEGND W RGE &1 8Vt , &
BV TR EEL 2V, WA FBI HiRERE
OUTI1 ARG 0. 7VHI H o X T MAX1540A M M il 7%
(OUT2), HFB2EHEGND IR RE E2 5V, EER
Ve PRSI E 1.5V, WA FB2 B ER £20UT2
LRI E €07V H . MAX15411 £ HldROUTHNER
JEA8 FIREFIN 1 E B HLE D SE (Vg = Vrering > A XHF
WAL EAE . XM TMAX1541 W NIEHIZF(OUT2), 1$FB2
B RGND A RAGE SE2 SVHT Y, BV ARG E
1.8V, WA FB2 HEERE 2oUT2 AR AHE 0.7V
Bt o FRGUAEH T i R A O 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
N AXIMW 31
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W PE R B 5, BB R R FIR

ZhEH A I (A RS I as

AMPLIFIER

REF

TOERROR

FB_ o/( -

MAXIM
MAX1540A/MAX 1541 T

FIXED OUTPUT
FB=Vce

FIXED OUTPUT

(2.0) FB =GND
e
9R o+
i o
— +
B10. MAX1540A/MAX 1541 WA Z( R 07 1 05 4%
*R8. HIHBERE A HAEE(IRMAX 1541 OUT1)
ouT ouTe MAX154 1 FB 15 2 fEREFIN 1% & I FL R » 3 o g A8
REFIN1HLE, MAX1541 7] AT ZR 5 S H R AE TS5
MAX1540A | MAX1541 | MAX1540A | MAX1541 S B ASALRR FR . B 124 H T — 4 REFIN14:
— Frog 1oy | Not Frod 15y | Fixed I Bh 25 AT R 1T LB A IE M 4% . f FIGATESS 5 R i T 1%
- = VCC | P LAV dowed | YT 1.8V oDy, —ANHLBE AT AW AN A 55 8% H REFIN #4 FL B 43
, Not , Fixed 4%, DIBUEREFINIRIHLE . GATE L (932 55 & H o 7]
FB_=CGND | Fixed 1.8V | eq | FX€A28V 1 55y DL 558 9 FENVITEMOSFET, (50D W EFIRZS . GATE
FB < OUT FRYZIEARAE IENJAIEMOSFET, oD NFE M. P
or adjustable | 07V | VREFINT | 07V 0.7v Ryt HE(FB1 = OUT1) R DA R &g :

BIEFB _ERIEEA ERIRE V oyt
i — S EfRE 1D, WHEEBREETIVESSVIE
Bl TE T . MAX1540A W] fFB 1 FIFB 2 € 2 [ %€ 190.7V
HEMEHEE. MAX1541#FB 122 ZIREFIN 1R & W HE,
fHiFB2Fa 2 B E 2 A0 7VIEEHL E . X fSMAX1541F
FEHIEROUTD)AEH & & A48 B, 3R Ry 20K o 4%
VRO IR B L VR L IS o P SR HE LR R

R
Vout_=VrB_ (1 + R—C)
D
Hrb, W TMAXI540A, Vg =07V, X TMAXI1541,

VFBZ = 07V°

VeB1 = VREFINT»

32

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

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

(R9+R10) }

MAX1541 & #Hl#F(OUTHTEGATER LA FI N BT H
it AsedPWMIE ., HAEFBLANKIE & I B HH P (F6)
RFFRHEPWMAL R o 8 T FEREFIN 185 1A% 5 Aff £ e 2
HETR Y B 1) FL R A 48, SR I PWMBRIE 2 LT/ . BT
SERFIPWMERTEZE H T B R AY, R T R
AT DU, PR A A LA IO o SR R W £
MAX 1541 [R] B 28 A 3 42 6l 88 (OUT 1) B3 A0 A% e e £
#1, IFAEFHFBLANKIZL & BB (R 6) 5 HIPGOOD 1A
e BELIR A

MAXI N

TEL:15013652265 QQ:38537442



http://www.eehome.cn

X 65 [ JE 2 2

1 L Rsense
IMAXIMN X

MAX1540A/MAX1541
DL_ —‘ NL

GND

Cout
%

CSP_

CSN ®

ouT_ J

:

B11. #HFB_L AT IE#F BV

X FREFINTH R BB BRAS AL, i HE AR 19 A5 1 38 5 B e
FHBFBETAR . S EEA . B R DL B 16 5
k. FLRCH I R R % ilEBfEWImEEEu&EE’&{EH’JBE
o LA UL T R R R B KL .
T B 3% FL T FEREFIN 1 28 4k by 16 B 43 U 22 B H L R AR AL
TEREFIN 172846 A fUR 25 Ik g 4 FL R AR fh o S 3R AP
R TR N S > 2P Rl A1 N A = A i [ o 7
SHL

lLimiT > lLoaD + COUT(;

t
TEREFIN1FIGND Z [ /il A — A~ B 25 0] DLk Y Mg 75 9 78 30
A4 A 45 IR EFIN | FL R A9 AR AL 3 6 o fiit X A B
HLZY, REFIN A9 L A8 4 38 B ) DU ) 3 B8R g x
Crepini 21, HH R o o e i LA AR ) S5 R R IO FLRH
Z WK 12, IEREFINHL R4 Y sk [|) 55508 -

MAXIMN

>F55, BEHBRIEFRA.
A H e 75 [E 25

R8 x (R9+R10)

"POS= | B8 (R9+R10)

} CREFIN{

1 REFIN 1 F F 8 480 (1) B[] 5 5500 «

. _( 8xR9)C
NEG RS +R9 REFIN1

#1478 /E75 (LDO)

LR 2 Y A e AR O 28V, T R /N H R B
T 50mA FET800m V1Y (5 KAE) 2 (Vi porneving =
VipoouT + Vpropour)e 4. 7pFE S K ) HL AR 2 tE AR
JE#34 H(LDOOUT) 55 %, LAl F 2% 0 A BRI 71 £ 2k
ML B KSmA, BAEN M IpF. LDOW DL i
100m A F FELIT e 4y 47 i 6 B0 /IND R AR T 2 L FL

X MAX1540A, Zethfa B an 82 (s v O & H U5 T T Al
e HIR B RIS P02 il 2 (11 1) b F . BB ST as AT I BE T
2 PR A5 B A F P R E 2 2 FLH B R i A (LDOIN =
V+), I HABR DK 2l A LU R PN TR 4 A R R A
% (Vpp = LDOOUT). 1324 il 2 RS 5 45 1Y DI BE
HE &«

XTMAX1541, RMERER CR MR, TELTH
SR I B BT B s v LR (Bl 1) . #FBLDOE
B 2 GND ARG 25 0Vt o 2t fe i #e i b B AT
M — NP E#R R 125V RS SVIEE NI (Bl 12).
MAX1541 ¥ FBLDOR E 7E1.25V R it FL o A ) i FL
A

R11

Vi =V T+ ——
LDOOUT = FBLDO( +R12)

HHVegipo = 1.25Ve WERAH, FHLDOONEH £
GNDLAZE FAIMAX 1541 A9 £ HEAS A5 -

33
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Wk b R R =l 7y, BRI IR 7.
NG H AL 172 [E 7S

R9
Vour(Low) = VRer R T)

R9 +R10
VouT(HicH) = VRer [[R78(+ (R+9 " R)w)ﬂ

470uF Cect
47pF
L L

Crer
0.22uF
REF
= Cum
470pF 100k
f{ LMt
CiLime
470pF
ILIM2

Vour(Low) —
> GATE
VouT(HiGH)
OPEN 1 FBLANK
(ENABLED, 140us)
REF REFIN1
r{ i

INPUT (Viy)*
5V BIAS _L Cin e
suppLY o T (2) 4.70F
1uF =
sk ‘
MAXIV
D
657 ¥ MAXI541
N
} il DHI DH2
S E BST2
Cpst1 L
0.1uF
e o—| Lx1 X2
Nt
D
i L }7 DL DL2 12
1.8uH i SKIP GND 3K
CSP1 CSP2
R Res2
CSN1 CSN2
0UTPUT 1 _ OUTPUT 2
VoUT(HiGH) = 1.5V ouTH ouT? Vout2 = 2.5V
Vour(ow) = 1.0V oo 81 B2 L Ccoun

200uF
OVP/UVP g

LSAT OPEN (ILim(vaL) X 1.75)
TON REF (485kHz/355kHz)
(oo |———a7 O
ONt f———=
N2 f——— OFF
R1
20Q
v +5V BIAS
¢ I VVV— SUPPLY
C2
I 1uF
— R7
- R6
100k 100kQ
PGOOD1 * >
$60002 . } POWER-600D
R13
10Q
LDOIN +5V BIAS

SUPPLY

LDO QUTPUT

LDOOUT ViooouT =33V

FBLDO

= CherIN
R10
AT00F 4500

POWER GROUND

= <

ANALOG GROUND

*LOWER INPUT VOLTAGES REQUIRE
ADDITIONAL INPUT CAPACITANCE.

\\k%

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS,

[12. MAX 1541 %557 A %

34
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W R

=gy, HAEREFRF,

Aﬁu»ﬁﬂhﬂiﬂ%gk$ [_ﬁ§

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

“FBDLO / é /\
i ] T 4
INTERNAL FBLDO !

OPTION BETWEEN |, ~~0——4
THE MAXT540A/MAX1541 | .

0.2v
*MAX1541 ONLY.

FIXED 5V

13, A DL AR [T i ) BERE T

KITHE

FE SRR T SR AN LI A r(BUB R E) Z AT, JE R
v S A R T M B K SRR . A R BRI B &
56 e B A T MR R R R AR e 7w, DL R4
R PLE TR T R8T

o MANREEE: RKMEVNwMax) LIH BRI
THRFEACER AT He/ME(V i) L% 1
MR F PR 2 2« AR B 22 DA R R B 3 FF S 1
TG I RARE . IR RUE RIS, B A BE
AR THRERE.

e RABHBIR: AWM MNMEFELIE. WGMEAEBEN
(I oADMAX)) PEE T TG B IR ISF I Rz 66 3 A I 0 4 9
FoR, M E T 5 AR . HBIE AR
DA Bt P B R 1 T o S SR BRI (1 o o ) B JE T K
M, MY E T A2 . MOSFET. DL & H At 5%
R OT IR IR

MAXIMN

FERBEE X — B g T RS FH280% H] 1) A A
BT IEH T BRIV FIMOSFETIH X it #6, &L
FRARKFE B b2 B KA R B2 o 5 DA % i
ST, B IMOSFETH A /Y 2 25 (f 8k 805 1Y
TAEAR A RIS

BRETER: X — &R RS 5RCESE B R 5
i L 25008 A T P Y 4 R o AV PR JRR A T (I R AT
007N ) A7 SR N O 7 BN N N (= B 1 S & 2R e
T IR0 1 B ALGORT B v 9 B B0 o SR AT B e/
P, B 12 {8 P B T Tl A% S I 4 (FE e K 1 3
T, BEBEEESN RN ZIEE) . KTXMER
FLEA S ok it — 5 W R4 B TAF s % 7
20% F150% 280 B AL o 78 Wk v ik 41 A =X o RE e (B2 3R
HSKIP WG ), HE{EIAHE TPEM/PWM DIt &
A IR AR L
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ZhEH A I (A RS I as

R RIAE
TFRIAR AN TAE P e L, Wt

VouT(Vin -Vour)

L=
VIN x fsw XILoaD(mAx) x LIR

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

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

PEFE — AR TEBUE R T, B AT REAE P L
OGS FE LR . SR BIHY A s (36 EL 7T LU 7E 200k Hz T
RIFHTIE, — MW F IR A S P R e U e B
SELAUR K, TEEE LB LI (Ipp o) TR R 2E SR

=4.65uH

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

K 2 BOH R T AR AR MEE RO ELE, BT .opH .
1.5}1H\ 22pH. 33pH% . R AT % S AEbR (B A B

o DU BT AT P2 A R VS FELFILIR o AR 4R )
EEF&“( S 3 LR (B P LU 3G R S M R AR, 1208 > 4
/N RRAELDR 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/ BT o R AE AR 7 FEL SR PR AT S R 3t
Bah, AhIT o TN U A AR E A FLT .
T BRI R oK S R R B, BT X S i T
F /NI T B i) 155 -

2 (VOUT xK
VIN

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

,H:EPtOFF(MIN)ﬂ*J%L/J\ﬂ‘%%ﬁ W8] (2 W, Electrical Characteristics
BTy, KIERERES.

TR S B AT ], ol A7 0 7 FLRR B9 RE LB SR
iOPuRUITIN: A WA

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

VsaG =
2Cout x Vout

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

VSoAR =

36

=gy, B AR

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

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

ILiM(VAL) > ILOAD(MAX) -

HAT) ey ar) S T B/ LI T BR AL B DUKS: 30 L
6 (Rgpnsp)e M T50mVERE IR E, /SRR N
40mV o

FILIM B BV AT E A BT BR A BE ) 50mV .
TER AR, A BT BRRS 86 3 55 T ILIM_AL B R Y
17100 GRZERIIFRATIE, MW AEREFAIAL L (GND) 2 [H]
A B, ILIM_E B0 B 8 ROl Sk .
HMER250mV £ 2V IR I B W Y 894 LT TR 25 mv &
200mVe 24T TBR AT, {3 A BR 19 ) FLBE I B fe
SrIEARER A% T IopA, PABF 4 A B R R B2 1Y
W,

R 7 125 (P 14) RIS DR 1 R RASH Y P G0 2 R 0 2 45
FE(R9). —MAEHLT . B AR TR £ A Y
KR, [ERFNSHARZHDE. RZEYHTAR
TUREINEL F (V) vy Ay BEE H50mV £ 100mV . R
FHLBEL AT L py R 5

RSENSE = VLIM(VAL) / ILIM(VAL)

B A5 i A B RS R BRI SRR 4, 7R FRBOR e 2 (]
i AR 1% AR, ME14afT7R. X —f & Hrak
WA B L, VR RE A 2 R B A DL R R H AT
4.

XoF T 5 S 0 AR PR R, LB AT DA
FEARMIMOSFET (Ny ) 9 U5 AR A1 2y 25 it 2 1A] (4 ] 14b)
CSN_5N; MU AE, cSP_MYIZMAE . fEXFific
BT, W0 N e S A T FE T R .
FERXFPIC B R, FL AR R 7 262085 25 I (LSAT = GND),
BH] y FL SR P 3 A TE IR IMOSFET 38 s A ] DL 1
Far o

MAXI N
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Wk pE E R RS, BB REREFIRIF.

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 AT G (Rgpnse = Rps(ony)» +4 i FFCSNL
BEZEEN, B, cSP_EEEN, KRR (& 14c).
{l FIMOSFETHHE Bk 25 (K e 08 DL T R pg oy I B
KAE, FFm b — 2 i DUt B 5 R IR g on 9 LTt
— AN B 1 R U2 B 4 LGB R 3 B0 5% . FR
TR R B0 AR X PR E R 2925 FH(LSAT = GND),
(A A L R I A FE AR MIMOS FET 5+ 38 Bt A" AT DLt 1F 1
Lioal8

VER 5 oh — Pl #8, 0T T B34 S 1 0 FL B R 1 K T
AV, AT DU FR N it % — A HR R A R C L B ST A
L (AN 14d),  FEL B ) S5 R 1) B 450
%=CEQXREQ

HrpRr AHRMBBKDCHM . 7EXFECE T, i fkE
S5 T HLRR Y B PP (Rgpnsg = Ry)e T P PR R ) 12 7 45
AR R 0 T A E R B DA R B, IR b — 24 B DA
FMER A R 5 R A FRLE T B

FREOLT , Joie A FL BE AR B BE AR, AN B R A2
5 (9 A FLJRL T T PR P T R L A AT

Wi B B

i L BB LA I EL AT B (K Y A 2 AR B FELBEL (BSR) LA i
JE A B0 DA R AR A B K, [, R B AR
AYESR DLt 2 A PR 2K

*®9. Bt NE &

A AL 12 [E RS

X P g A L TR A i S T R 2 T X R 2 Y IR A 97
AR, o A O R B T 7 2 R ESR PAB 1k
TE TBRIR AL DU i Bk AR . 2 IR A B A R T
A Y R B

V.
Resp < __ VSTEP
AlLoAD(MAX)

T KR B PR AR, AR
3 H BT A 2 2 R AESR AR E — ST 42 22 1 it R
FESU o B e 45 i #8100 M R 45 T R L R B
TR S A RIESR. AL, il B SO 5 AR B 7 1 i
KESRA:

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

SRR ELR 1 P2 55 1 2 IRESR AT 5 A M EE R SE DL 2%
Mt A AR UL, HeFf AN 75 I 2 ESR
ANAUE FL S T AE LA (O T4H . OS-CON RGP
fi PR FEL A B B AL o

o PG ML A R B FL 2, AP R A, Rl
AR E, DR REIREIIT, Vg,ofVeorr
K& K. BENRF, — HAACR L 0% L i i
TR, Bk RS AT B A R T (2 AR
TR IV A PV sopr 20 SATTT, M 20 0L L 2
B EAREESRE A, 1 HE LS IKIR (2
L 80 11 R 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 Vour 2
- - 1- R |
c) Low-side MOSFET on-resistance Low (LSAT = GND) ( Vin xRsensE xlouT
d) Equivalent inductor DC resistance Low Allowed No additional loss
N AXIMW 37
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W PE R B 5, BB R R FIR
AT 2 (73 R 75

ViN
_‘ Y
"He &
L RsENsE
LX ’—’\/\/\/—‘T’ Vour
MAXI + Cour
MAX15404 DL —| g v
MAX1541
GND
CONNECT TO —
PREFERRED CSP
LSAT SETTING
—— LSAT CSN

a) OUTPUT SERIES RESISTOR SENSING

DH

LX
MAXIN
MAX1540A DL
MAX1541
CSN

DISABLE csp
LSAT GND

—P LSAT T %

b) LOW-SIDE SERIES RESISTOR SENSING

i)

DH —i %C'N ]
LX % ”\’MT» Vour
v

CSN
MAXI
MAX1540A DL —i
MAX1541

[ 4]

DISABLE CSP
LSAT
LSAT GND DH
_|:_ L
— ¢) LOW-SIDE MOSFET SENSING — LX Vout
WM AXI + Cout
MAX1540A DL ;;
MAX1541
GND
CONNECT TO
PREFERRED CSP
LSAT SETTING
—— LSAT CSN
Reias = Rea
d) LOSSLESS INDUCTOR SENSING
&l 14 8 i P
38 MAXI/MN
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Wk pE E R RS, BB REREFIRIF.

HHERBESEE
X T Quick-PWMTE #ll#8, Fa P TESRE A 5L
BRI AN S R AREIF S FREH:

f
fesR <
T

’
2nResrCout

X T M (K 300kHZ M ], ESRZE s AL AL T 95kHz,
AR T 50kHz. M A1) Z A HEMOS-CONFE A 1)
HIIESRE . W25kHz ELERE AT 526, SCRF
25mVp pZBH P # FVESR N25mV/1.2A = 20.8mQ. —
220pF/4V I =R -G YI(TPE) LA TR 15mQ (K {H)
ESR. #&ft T —Na8kHzMIE S, FEREHALIN.

FEBA e INE % P8 LA AR R E VE 2 R, AN SR It A
0 s B P TCE R E A R R A . KA R A R A

fEsr

BREIESRE A, AR & S BURE RRRE M. A,

LA 06 R LS A T DL
SHLII AL G5 UL, R 9 B B
AT REIE

R TR LB 0] BRI )7 A ok 3L
Bk IR SR A B 2 LB 7= A S T4
M7 525 B W ESRAL /DU T4t £ B A6
(SRLIE R o 3K (12 OB R 00 s /S 7
P15 95 2 B0 3 — AR U5 0A
ERFERK, (LR KL AT, ©TREH
FH1 T L9 OESRT 2L T SFRHI RRUE R, AR
s 5 £ A S SRR B 31 A 5 . R i
HORBLR 9, 617 DB o JE T ok 1
R

o B HE ) B 90 Y I — TR D 9 T
OGRS, FF 20 W5 H 0 S0 ) 04, R A
JEAL A FURE TG o I AT A — SR Ak
BRI (e AT BRIRL 09 /v 2 F 9 64
L,

MAXIMN

A AL 12 [E RS

N B
3 LB T S TP 6 LT 7 2 O 500 LT R (T

2

> Rourx Vourx (Vin - Vou)

eV X=1
RMS =

VIN

XTREZHNMH, EHFEAMEE. 4. 3 0S-CON)H
WO, EATAT DLk e AR TR R, 7 A
REVUIT R BRI RE T H S/ XA ME, i
MAX1540A/MAX 1541 8% FAE T2 HL U 4 4 R0 b 19 56
—, HEARAETEZN. LM E, £
FEL 8 I AR IE FERMS i A LI R IR THIE T 10°C, DARIEf
FER AT SEPER 4 o

THZE MOSFET £

PLF MOSFET#E#48 & £ B R £ T HmEIE>20V)
A2 i 38 T 45 77 A 780 R F A AR B R PR R
TR EAR — 2k,

= IMOSFET (Ngp) A RE 45 12V 15 vy M Vinmaxo T H
FRLBHL 51 FE AT S A A R AR BARIB DL Vinoa
TEHRFE I 1% KRBT Vi max) T AIRFE, ALEAEPTE
Z 1A FAFEELAR . ARV g vy T OBFE I B H %
JEHE NG R A

FBC, RV iyax) TSR 8, 2% PR Ny
IR o ARV ATE— MR IERTEE N B3, Rl
FHFEE T IF LIAE A = MIMOSFET (Nyp) Wl 3R 15 4% 15 1Y
WM&,

ZEFE AR MMOSFET (N ) RV 2 38 HLBH (R pyg (ony) R 7T
AL, HFERSTGE@ESIMSO. DPAKE H D PAK
%), FHMEHMESHE, TIEMAXI540A /MAX1541 1)
DL_ M 5K Bl T DUEE A3 2 68 1 P A S 4 MR P77 R E
T & MIMOSFET 38 77 A= [ 1 A I -4 27 2 FL 8 B L -
W, wRe S HIA X AE S B X TR MMOSFET R
Ui, FFRBFEAZNE, FNERESEWHEAN, &
JE— R R

39
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ZhEH A I (A RS I as

IHEMOSFET BITh#E

TR IR DL O A% S A50RE 1 BUAE o 25 HE O AR PR A IR o 3 T
IMOSFET (Nyy), VA8 B0 T # BEL 1 5 FE H U7 i A o
AHET:

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

— R AELT AN B = MIMOSFET AT LA TE & i A
B T R TF IR AE . SRTH, PR35 38 e D B R i T 225K
HIR pson 28 1 = BRAFIMOSFETHI iR /MR o SR A D
BUAETT AR FE 45 T 1% FHARFE (R pg ony) I o A0SR A A HLIR
KT 15V, @ MTF SRR AR R AR K M8 .

fr 5 MIMOSFET (Nyp) T KA FE 2 + 20 IR, o4

ZEAE B ELL BRI R, € R B I 38 RO ] .
%I?@%W%W&E&m LR AN 1 SN
WEEE . AR PCBA R 5545 . DUN BT CHFETH R 2
AR B ML O A5 3, R BB USRI SR AR A
SR A ) — A T AEN ) P AT 55 -

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

HH Crog ING M R MERT A, T e V1 MR 9 3 i
/IR LR (BB 1 A) o

M4 22 i i A R IR B R R, H TR AR A U i
FITTC x VN2 x fgws 0  MOSFET [ FF S 5 #E 7 fE &
BRI, AE A P P R 2 9 BA R B R pg o
() MIMOSFET, AL MV iy axo I P EL A, W5
SETEHE 5 b — > BA AR A A LA UMOSFET -

X FEMIMOSFET (Np ), IR UL Y 2h 40k 2 R
FEfR R AL AL T

PD (N Switching) =

Vout
(VIN(MAX))

MOSFETH) < SHE 4o 01 S0 A 50 2 2 76 3 4 4% 1
B T Ty o p oy (LTS i LA BRL A6 o 5
XA BN 1 B B 5 4 R LR 7

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

=gy, B AR

HA Ty ar ey vax) ARV LB BT SU VRO B R AT L, B
I B ARG 3L HL BEL Y 78 22 - MOSFET 44 Z0U{ FHAH Xt K A4
PR DAL B 3R L B Th e e

e — I [ 6 B 2 W5 1K B9 1 47 2 (S chottky) — R B (D)) »
PAB 1R AR 0N MOSFET #Y A — A & 75 FE X Bsf [7] 34 1] 5388
www&mwu PR A E B T 3 AL 1/3 9

= THRERRDTR, MR R TR AN
Eﬂ/‘l'ﬁj&

N AES

BEJE 1 2SI EE 1 BE

i S A A SR i P 3R Y L A BR T AN AT Y Y
INKWTISTE) o AR B IR 0 IR 22 MR RE L M A ACIR Y
(200kHz) 53 A 8] 1% & o J:’z%JAEEEiMEEHT i 7S Fe
B 8 4 R o (8 Y B T 195 0 T 1S3 R SG BT ISF 1) o i i
T Y A 22 TN A% 1 SE I 22 X TON KA 3 A1 22
X — 1R 22 BEARUR T i T R (R3). BeAh, WIE R T
VB R T 130T 1 22 Y e s el s e 11 ik 732 i 7 4P 2 L AL
ZEH,  ALZFUHE IR i ) LS (2 WL T AP BRAR Y B Vg A
%),

s 2 B A% PR e A L % L O 7 e /0N 5 T IF ] 398 ] #) R
BB (Alpowy) ~F T 75 530 I (8] 1 18] 9 /9 BT & (AT p) Z
o FEF h = Alyp/Alpgwn e A8 FE DU IR 42 i 45 i
JEHLTE R ARE S, DAUERRT I, Ynikir, Ri4
XA B /N 22 AU, R JRR L UL AE A R A S 4 3
RRZ, HEVa R RIRZ, BRIEMI T EA.

hHCELE B R/ IME R 1.5, ER A IZE TR 8/ LR

Voage M7 . DU RN T AR R 2 a7 . A
TR, /T AEFE AT LUl F 25

Vout + Vbror1
1. [P torFN |
K

R opy 5 FE LB 530 HL e (2 W] 2.
A7 (TON)FIT), tOFF(MIN)EK H Electrical Characteristics
KIUH K3 4% /N AR THEHE b = 1.
w%ﬁ%%ﬁmwNWNﬁ?%%kmF¢%A%F
,ﬁFNEEIf”EbFﬁ}ijZ%i‘ﬂD%u Hh LA AR A5 A 4 2

MIN(MINY =

_ Vout(Vin - Vour) Voage MM TARTEEZMNL, &FENEIH Vg6
Lowo = hautevume [ “LUR L= UT) B BB
MAXIM
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W R

[EZERITEH
© Vour =25V
o fgy = 355kHz
o K=30ps, "EFIKyN=33ps
* torrviNy = 500ns
* Vpropi = 100mV
e h=1.5
VIN(MIN) _ 2.5V+0.1V _ 347V
1_(1.5x500ns)
3.0us

b = IR KAFEK = 33ps) BHHETITE, 5
B R 22 (AR PR A -

2.5V+0.1V

_ =3.06V
1_(1x500ns)

VIN(MINY =

3.3us

PR e B A R R, VBT T 3.06Ve SERR
A AR A, AR N3 47V

ZHHEERE(IIMAX1541 OUT1)

BIAAMAX1541 F #EHIEFOUTE X T Z WA s H
FERI R AT T84, IRl B EZ 8 E — 1 DAC,
BN U3 B T 2 L .

BI15JRR T — AN S 0% 8 4 A3k 41 BT 09 17 FH P B
H FLBE I A B0 8 M L BE I 4% T B AFREFIN 1AL A9 L .
K 203 A6 W R B AT DU G ATE P A2 — A 1as B ke,
JH O fioh 2 5 e o e A e o) WML AR S 24 T s o R T
PWMHBEH (SKIP = Vo3& &%) I, A 2l b B i v
AR A T B AR RS . B0, REEHOD.

FIER £ (IXMAX1541 OUT1)

VB SR v YR AT PR A — AR B S R AR AL A L R
BIE . TURTEAIREE 5 A AT . DDRAT i 2 45
BORA RS & . fEDDRAF AR &G, o4 HL Rt
T BT AR IR ERN — 2. AUEMAX1541 F &
Tl #§(OUT1), FEREFIN1AME H—ANFLBH 73 88 DA™= A 48
UL R . FERX — M, MAX1541F #Hl45(OUT1) 20
RFFAEPWMAL I N (SKIP = VB0 825 LUE i ) Ak
AL El16/ERA T I E WDDRuE T T #F IMAX 1541
F gl . AR, M GATEMFBLANKE# R
GND-

MAXIMN

P ihlas, AHEBEHRA.
éﬁlp\iﬁ/wiﬂ%/‘j—l__ /_ﬁ§

BB EE (L
TE S A PR 7 R G B T v, e R T Y R I R A
ESRcour X Al gape FEHERE A7 SEVFAE X R A o 6 4%
AR K AR, TR A IR R ™R B v 48 K i R

B ACHIDCA PR % M o

Bl 178 7R T 78 HE E 7 F R R 8 7 L thouT_MIFB_5|

M. EAER R EM Y, MAX1540A/MAX 1541

T A ATR R, FEREE MR, MAX1540A/

MAX 154175 it FLPH A9 P EAT R R . Vg BERE

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

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

PC B e/
& B PCBAT JAX TSR FF < B AE A IE B Ae o TAE T4
. PR RBTTELER N REE19). WRTEE, #
F A Y g A TE B R T0UZ , I 6 AT A 2 b i
TAMEEIT . AKIBDL T HER AT 3R 153 K 4F 1 PCB AT JAi -
o KHLJLEMERT AR, NHEEMNF. XX T 5L
B, LR TE o EE,
o RFFHRIELMMBELRTREME. X TREZET
SFEE. RABEHFFEPCB (2028 H 10z) AT i 208058 5

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

1000pF

T GATE

1.5kQ ;
L

GND

14—\

1000pF

B15. Z it R i B
a4
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ZhEH A I (A RS I as

=gy, B AR

Vbpa Vee

—I_— SKIP DH1

10kQ
LX1

REFIN1 DL1 —i
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%

1% EZ. RIFIPCBAL Lo — I HL L R MERIE 5,
TERBEEREA LT —HEAKUN, 512 m
B R 238 BT E I RCR 2k
AHG FEL TR 0 152 25

o NI AE 2R BEREATIT RS, ] (8 H ) 7T FL R O
B TR #ln, AT REFEMIMOSFET
o R R M e P 2 B R B, A FL A
MOSFET X [A] Y i B fo i s 4 — 8k,

o MEHFETIE(BST_« LX_+ DH_FIDL_)AAf £ Bt 55
R AU X S (REF. FB_» CSP_+ CSN_)e

HRL I

D EHCE IR, M T (N, b O
Cour PABDy Fifly. MR, TERBERITUZ, R
FR S 4 IX ST A i S

42

2) Pl #RIC R TR MIMOSFET, SIFEE NN, HINg
4b, DMEIFLX . GND. DH_. PAKDL_ MR 3K shesiE
SRR HEME B9 . DL_HMIDH_ Mk % e 20 2056 H 58 (a0
RMOSFETH B # il #8080 hr1365F, KT H50mil 2
100mil) AR IE SR 3h#5 B9 AI% BB A B 1E 3 19 B 38 538 X
A PR ) S 0

3) TQW&BIWJ?MBE(BST_:*&%WE@ Vpp 2 B L)
AH BT S 1T 8 w0

4) g A2 R i#EATDC- DC%‘“%IJ%%W%LEE X —HER]
AL ARAE B A PSS 2 )2 BT A & D R e 4T
FER) et , DL — /il AR 40 T A 1 B U b P
T . B 2R 2 DL K ) 2R 3 4% )2 W (G 3 08 A B
FHIE

5) i 2 A LB R B UR 2 R B e U A
(1) 1 3ty A 3 o 3 D C-DCFE e 2 FEL % UL 1T RE 3 5

MAXI N
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=gy, HAEREFRF,
A I 72 B 75

< H9VBIAS

" SUPPLY

Vee Vop
C1

|H4FT————
g

Vi

BST_

DH_

V4
4 < (Vin)
_I_ INPUT

MAXIM
MAXIS40A |y
MAX1541 -

DL_

GND

VOLTAGE-POSITIONED
Rsense OUTPUT (Vour(vps))

+

g Cout

CSP_

ouT_

/B oSN
L] -

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

B17. g E (T

VOLTAGE POSITIONING THE OUTPUT

50mV/div

A. CONVENTIONAL CONVERTER
B. VOLTAGE-POSITIONED QUTPUT

CAPACITIVE SOAR
(dv/dt = lout/Cout)
ESR VOLTAGE STEP
(IsTep x Resr)

CAPACITIVE SAG
(dv/dt = lout/Cour) RECOVERY

ILoAD

18, FLITTE (IR S I 1

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

NG H AL 172 [E 7S

VIATO POWER
o) GROUND
8/
B R i ,L‘é\ ”””””””””””
Sl oo o CONNECT GND
CONNECTTHE _ E L »-& | AND PGND TO THE
EXPOSED PADTO ™ 3 i CONTROLLER AT
ANALOG GROUND |5 ; ONE POINT ONLY
i | N AS SHOWN
O.
VIATO Vg é
BYPASS CAPACITOR \l_"\ VIATO Vg 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
88 [T ——- | X
| » o e :1» DL
/ Cin Es
INPUT —
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PIN # 1 [— er2 0.35x45°
e i A
A TOP_VIEW (Nf’g
BOTTOM VIEW
(R IS OPTIONAL)
| _l
L
SEATING —>| = |~— TERMINAL TIP —>| & l— _r
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Do00n0on —L_;\QO-USCA
A2
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SIDE VIEW
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5x5 28L_5x5 32L 5x5 40L_5x5 PKG D2 E2
SYMBOL | MIN. [NOM]MAX.| MIN. [NOMMAX.[ MIN. [NOM[MAX.| MIN. [NOM|MAX.| MIN. [NOM | MAX. CODES MIN. TNOMT MAX] MIN. T NoM] MAX.

0.70]0.75]0.80{0.70{0.75]0.80]0.70{0.75] 0.80]0.700.75[0.80|0.70 | 0.75|0.80 T1655-2 | 3.00 | 3.10 |3.20 | 3.00 | 3.10 | 3.20
0 ]0.02f{0.05| 0 ]0.02]0.05f 0 ]0.02|0.05] 0 f0.02)0.05| 0 ]0.02{0.05 T1655-3 3.00[3.10[3.20]3.00]3.10[3.20
0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 [ 3.00 [ 3.10[3.20]3.00[3.10[3.20
0.25]0.30] 0.35{0.25{0.300.35]0.20{ 0.25] 0.30{0.20] 0.25{0.30/0.15| 0.20]0.25 T2055-3 3.00|3.10| 3.20| 3.00 | 3.10 | 3.20
4.9015.00]5.10{4.90{5.005.10]4.90{5.00| 5.10]4.90] 5.00{5.10/4.90 | 5.00|5.10

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 3.0013.1013.2013.00/3.10}3.20

Z| Z
mUz:—xmmUU££>
=
©
o

080BSC. | _065BSC. | __050BSC. | 050BSC. | _040BSC. 120555 3.15[3.25/38.3513.15[325/3.35

I o I I s I S e e O T O T2855-3 | 3.15|3.25|3.35] 3.15 | 3.25| 3.35
0.30[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 128554 |260[27012.80]2.60]270]2.80

o > 5 52 m T28555 | 2.60 | 2.70] 2.80] 2.60 | 2.70 | 2.80

7 5 7 8 70 728556 | 3.15] 3.25| 3.35] 3.15 | 3.25| 3.35

7 5 7 8 70 T2855.7 | 2.60 | 2.70| 2.80| 2.60 | 2.70 | 2.80

JEDEC | WHHB WHHC WHHD-1 WHHDZ | — T2855-8 | 3.15| 3.25| 3.35] 3.15 | 3.25 | 3.35

T2855N-113.15]3.25]13.35| 3.1513.25| 3.35
T3255-3 [3.00]3.10f3.20{3.003.103.20

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 [3.003.10)3.20)3.00 [3.10]3.20
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1)3.00) 3.10/3.20) 3.00 | 3.10f 3.20

3. NIS THE TOTAL NUMBER OF TERMINALS. T40585-1 3401350/360)340]350) 360

/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T4055-2 | 340]3.50] 3.60 340 | 350 | 3.60
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.

/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
A T2855-3 AND T2855-6.
WARPAGE SHALL NOT EXCEED 0.10 mm.
N
. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. SEMICONDUCTOR
11 G IS FOR PACKAGE O ol CEO @DALLAS /VI/J‘I/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

T
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "¢, +0.05. PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

“APPROVAL REV.

J

DOCUMENT GONTROL NO.

-DRAWING NOT TO SCALE- 21-0140

%
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- €

A
[BIoT0GICIATE]
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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. | MAX. 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.

10. WARPAGE SHALL NOT EXCEED 0.10 mm. DALLAS <
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. EDSEM,CONDUCTOR /VI /‘ ‘I /Vl
12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY. PROPRIETARY INFORMATION

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

APPROVAL DOCUMENT CONTROL NO|
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