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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, INA, LDOAt0 GND ..o -0.3V to +30V
GND to PGND .....oooiiiiiiiiiiiii -0.3Vto +0.3V
LDOS5, LDO3, Vec to GND . -0.3Vto +6V
ILIM3, ILIM5, PGDLY to GND.....cccoooiiiiiiiiii, -0.3Vto +6V
CSL3, CSH3, CSL5, CSH5t0 GND ......coiiiiie -0.3Vto +6V

ON3, ON5, FB3, FB5t0 GND ...................

-0.3Vto +6V

SKIP, OVP, UVP t0 GND...vooooovver 0.3V to +6V
PGOOD, FSEL, ADJA, ONA to GND 0.3V to +6V
REF 10 GND covoeoveeeeeeeeee e -0.3V to (Vce + 0.3V)
DL3, DL5 10 PGND.......ovvoooveoreeoeoeenns -0.3V to (VL.pos + 0.3V)
BST3, BST5t0 PGND ......veooeeoeoeeeeeeeeeeeeeeeeeeeoe 0.3V to +36V
LXB 10 BSTB oeeveoeeeoeeeeeseeeeeeeesreeee oo -6V to +0.3V
DH3 10 LX3 oo -0.3V to (VBsT3 + 0.3V)

LX5 10 BSTS ..o -6V to +0.3V
DH5 10 LX5 (oo -0.3V to (VBsTs + 0.3V)
LDO3, LDOS5 Short Circuit to GND ..o, Momentary
REF Short Circuit to GND .......oooiiiiiiiiiiic Momentary
INA Shunt CUIrent...........coooiiieieec e +15mA

Continuous Power Dissipation (Ta = +70°C)
32-Pin TQFN (derate 21.3mW/°C above +70°C) ....... 1702mW
36-Pin TQFN (derate 26.3mW/°C above +70°C) ....... 2105mW
Operating Temperature Range ..............c.cccoeoee -40°C to +85°C
Junction Temperature...................
Storage Temperature Range
Lead Temperature (soldering, 10S) ........cccccevviiiiiiannn. +300°C

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

(Circuit of Figure 1, VIN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLiM_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILpos5 = ILD0O3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS

INPUT SUPPLIES (Note 1)
LDOS5 in regulation 6 26

VIN Input Voltage Range VIN Y
IN = LDO5, Vouts < 4.43V 4.5 55

VN Operating Supply Current IIN LDOS5 switched over to CSL5 15 35 pA
VIN = 6V to 26V, both SMPS off,

VIN Standby Supply Current [IN(STBY) includes IS 100 170 pA

VIN Shutdown Supply Current IIN(SHDN) | VIN = 6V to 26V, SHDN = GND 5 17 pA
Both SMPS on, FB3 = FB5 = SKIP = GND,

Quiescent Power Consumption Pq VesLa = 3.5V, Vosis = 5.3V, Vina = 15V, 3.5 45 mwW
ILDOA =0, PIN + PcsL3 + PcsLs + PINA

) Both SMPS on, FB3 = FB5 = GND,

Vcc Quiescent Supply Current lcc Vosia = 3.5V, VesLs = 5.3V 1.1 2.1 mA

MAIN SMPS CONTROLLERS

ﬁ/'li\éeomp“t Voltage in Fixed VouTs | ViN = 6V to 26V, SKIP = Ve (Note 2) 3280 333 3380 | V

5V Output Voltage in Fixed Mode VouTs VIN = 6V to 26V, SKIP = Ve (Note 2) 4975 5.05 5.125 Vv

Feedback Voltage in Adjustable VIN = 6V to 26V, FB3 or FB5,

Mode VFB. | quty factor = 20% to 80% (Note 2) 0990  1.005  1.020 v

Output-Voltage Adjust Range Either SMPS 1.0 55 \

FB3, FB5 Dual-Mode Threshold 0.1 0.2 \

Feedback Input Leakage Current VFB3 = VFBs = 1.1V -0.1 +0.1 uA

DC Load Regulation Either SMPS, SKIP = Ve, -0.1 %
ILoaD = O to full load

2 W AXI/WV
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = VD05, VINA = 15V, Vi DoA = 12V,
ILDOs5 = ILDO3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Line-Regulation Error Either SMPS, duty cycle = 10% to 90% 1 %
FSEL = GND 170 200 230
Operating Frequency (Note 1) fosc FSEL = REF 270 300 330 kHz
FSEL = Vce 425 500 575
FSEL = GND 91 93
Maximum Duty Factor (Note 1) DmAx FSEL = REF 91 93 %
FSEL = Vce 91 93
Minimum On-Time toNnmINy | (Note 3) 200 ns
SMPS3 to SMPS5 Phase Shift SMPS5 starts after SMPS3 40 %
144 Deg
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF \
Current-Sense Input Range CSH_, CSL_ 0 55 \
gtﬂggt-Sense Input Leakage CSH_. Vesti. = 5.5V 1 1 UA
Current-Limit Threshold (Fixed) ViMmITZ VcsH_ - VesL, ILIM_ = Ve 70 75 80 mV
o ViLim_ = 2.00V 170 200 230
(CA“drjrj;;t'lgt Threshold VLMIT_  |VesH_-VesL. | Vil = 1.00V 91 100 109 | mv
Vium_ = 0.50V 42 50 58
(C)Nuersrgear;[vlél;mt Threshold VNEG \C/Srsrgat ”\r/TiEc;L_, SKIP = Vg, percent of 120 %
gjorrsesriwr:-gl_)lmlt Threshold (Zero Vox VPGND - Vix_ SKIP = GND, ILIM_ = Ve 3 mv
ILIM_ = Vce 10 16 22 mV
Idle-Mode™ Threshold VIDLE VesH_ - VesL_ With respect to current-
limit threshold (VL imIT) 20 %
ILIM_ Leakage Current ILIM3 = ILIM5 = GND or Vcc -0.1 +0.1 PA
Soft-Start Ramp Time tss Measured from the rising edge of ON_ to 512/ S
full scale fosc

INTERNAL FIXED LINEAR REGULATORS

ON3 = ON5 = GND, 6V < V|N < 26V,

LD Vol V 4, 4, A Y
O5 Output Voltage LDO5 0 < ILDos < 100mA 80 95 5.10

LDO5 Undervoltage-Lockout Fault o P
Threshold Rising edge, hysteresis = 1% 3.75 4.0 4.25 \
LDO5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% 4.41 4.75 \
LDO5 Bootstrap Switch LDO5 to CSL5, VesLs = 5V,

5 0.75 3 Q
Resistance ILDO5 = 50MA
Idle Mode /2 Maxim Integrated Products, Inc. HITFR -
N AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, Vi_im_ = VLDOs5, VINA = 15V, VI poA = 12V,
ILDOs5 = ILDO3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Standby mode, 6V < V|N < 26V,

LLDOS Output Voltage VLDO3 0 < lLoAD < 100mA 3.20 3.35 3.42 \

L.DOS Bootstrap Switch Threshold Rising edge of CSL3, hysteresis = 1% 2.83 3.10 \

LDO3 Bootstrap Switch LDO3 to CSL3, VgsLs = 3.2V,

. 1 3 Q
Resistance ILDO3 = 50MA
o LDO3 = LDO5 = GND,

Short-Circuit Current CSL3 = CSL5 = GND 150 220 mA

Short-Circuit Current (Switched LDO3 = LDO5 = GND, VgsL3 > 3.1V, 250 mA

Overto CSL_) VesLs > 4.7V

AUXILIARY LINEAR REGULATOR (MAX1537 ONLY)

LDOA Voltage Range VLDOA 5 23 Vv

INA Voltage Range VINA 6 24 V

LDOA Regulation Threshold, ADJA = GND, 0 < ILpoA < 120mA,

Internal Feedback ViNA > 13V 1.4 120 124 v

ADJA Regulation Threshold, 0 < ILpoA < 120mA, VLDoA > 5.0V and

External Feedback VADuA VINA > VLDOA + 1V 1.94 2.00 2.06 v

ADJA Dual-Mode Threshold 0.1 0.15 0.2 \

ADJA Leakage Current VaDJA = 2.1V -0.1 +0.1 pA

LDOA Current Limit Vipoa forced 0 ViNa - 1V, VADuA =19V, | g4 mA
VINA > 6V

Secondary Feedback Regulation ViNA - VLDOA 0.65 08 0.95 v

Threshold

DL Duty Factor VINA - VLDOA .< O:7V, pu.lse width with 33 %
respect to switching period

INA Quiescent Current [INA VINA = 24V, ILpoA = no load 50 165 HA

INA Shunt Sink Current VINA = 28V 10 mA

INA Leakage Current IINA(SHDN) | VINA = 5V, LDOA disabled 30 pA

REFERENCE (REF)

Reference Voltage VREF Vcc =45Vto55V, IRgtr=0 1.985 2.00 2.015 Vv

Reference Load Regulation IREF = -10pA to +100pA 1.980 2.020 \

REF Lockout Voltage VREF(UVLO) | Rising edge, hysteresis = 350mV 1.95 \

FAULT DETECTION

Qutput Overvoltage Trip OVP = GND, with respect to error- 8 11 15 o

Threshold comparator threshold °

Output Overvoltage Fault- )

Propagation Delay tovp 50mV overdrive 10 us

4 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = VD05, VINA = 15V, Vi DoA = 12V,
ILDOs5 = ILDO3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_?rtigp#r:rggﬁoelgloltage—Protectlon With respect to error-comparator threshold 65 70 75 %
SrLgS:;;?o?]eB/;g?/ge Fault- tuvp 50mV overdrive 10 us
é)l:tr?g;gr%ioln(?‘revoltage-Protecnon {BLANK From rising edge of ON_ 6%4;1:/ s
PGOOD Lower Trip Threshold mtsLi?g?ﬁ;;?ef;;?;'ioﬁ/farator A4 10 75 %
PGOOD Propagation Delay trcoop_ | Falling edge, 50mV overdrive 10 us
PGOOD Output Low Voltage ISINK = 4mA 0.4 \Y
PGOOD Leakage Current IrGooD_ | High state, PGOOD forced to 5.5V 1 PA
PGDLY Pullup Current PGDLY = GND 4 5 6 PA
PGDLY Pulldown Resistance 10 25 Q

. REF- REF+
PGDLY Trip Threshold 0.2 REF 0.2 \
Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C +160 °C
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 1.5 5 Q

. . DL_, high state 1.7 5
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 0.6 3
DH_ Gate-Driver Source/Sink IoH DH_ forced to 2.5V, 5 A
Current BST_ - LX_ forced to 5V
DL_ Gate-Driver Source Current IpL DL_ forced to 2.5V 1.7 A
DL_ Gate-Driver Sink Current IDL (SINK) | DL_ forced to 2.5V 3.3 A
Dead Time tDEAD DL_rising % ns
DH_ rising 26
LX_, BST_ Leakage Current VBsT_ = Vix_ = 26V <2 20 PA
INPUTS AND OUTPUTS
) - ) High 2.4
Logic Input Voltage KIP, hysteresis = 600mV \
Low 0.8
. - High 0.7 x
Fault Enable Logic Input Voltage OVP, UVP, ONA Vce \
Low 0.4
Logic Input Current OVP, UVP, SKIP, ONA -1 +1 pA
I ) Rising trip level 1.10 1.6 2.20
SHDN Input Trip Level - - V
Falling trip level 0.96 1 1.04
Clear fault level/SMPS off level 0.8
ON_ Input Voltage Delay start level (REF) 1.9 2.1 \
SMPS on level 2.4
N AXIMW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = VD05, VINA = 15V, Vi DoA = 12V,
ILDOs5 = ILDO3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

High Vcc-0.2

FSEL Three-Level Input Logic REF 1.7 2.3 vV
GND 0.4
OVP, UVP, SKIP, ONA, ON3, ON5 = GND p "
orVce

Input Leakage Current —— uA
SHDN, 0V or 26V -1 +1
FSEL = GND or Vcc -3 +3

CSL_ Discharge-Mode

On-Resistance RDISCHARGE 10 = Q

CSL_ Synchronous-Rectifier

Discharge-Mode Turn-On Level 0.2 03 0.4 v

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLim_ = VLDOs5, VINA = 15V, VLpoa = 12V,
ILDO5 = ILDO3 = ILDOA = no load, Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
INPUT SUPPLIES (Note 1)
LDO5 in regulation 6 26
V|N Input Voltage Range VIN \
IN = LDO5, Vours < 4.4V 4.5 5.5
) LDO5 switched over to CSL5,
VIN Operating Supply Current lIN either SMPS on 35 PA
VIN = 6V to 26V, both SMPS off,
V|N Standby Supply Current IIN(STBY) includes ISAON 170 uA
VIN Shutdown Supply Current [IN(SHDN) | VIN = 6V to 26V 17 HA
Both SMPS on, FB3 = FB5 = SKIP = GND,
Quiescent Power Consumption Pq VesLs = 3.5V, Veses = 5.3V, Vina = 15V, 45 mwW
ILDOA = O, PIN + PcsL3 + PcsLs + PINA
) Both SMPS on, FB3 = FB5 = GND
V | | ’ ' 2. A
cc Quiescent Supply Current cC Vesis = 3.5V, VesLs = 5.3V 5 m
MAIN SMPS CONTROLLERS
3.3V Output Voltage in _ S _
Fixed Mode Vouts | VIN =6V to 26V, SKIP = Ve (Note 2) 3.28 3.38 \
5V Output Voltage in Fixed Mode VouTts | VIN =6V to 26V, SKIP = Ve (Note 2) 4.975 5.125 \Y
Feedback Voltage in VIN = 6V to 26V, FB3 or FB5,
V V .982 1.01 Vv
Adjustable Mode FB3, VFBS duty factor = 20% to 80% (Note 2) 0.98 018
Output-Voltage Adjust Range Either SMPS 1.0 5.5 \
FB3, FB5 Adjustable-Mode
Threshold Voltage Dual-mode comparator 0.1 0.2 \
6 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, Vin = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLiMm_ = ViLDos, VINA = 15V, ViDoA = 12V,
ILDO5 = ILDO3 = ILDOA = no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
FSEL = GND 170 230
Operating Frequency (Note 1) fosc FSEL = REF 240 330 kHz
FSEL = Vce 375 575
FSEL = GND 91
Maximum Duty Factor (Note 1) Dmax FSEL = REF 91 %
FSEL = Vce 91
Minimum On-Time tON(MIN) 250 ns
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF V
Current-Limit Threshold (Fixed) Vumit— | VesH_ - VesL, ILIM_ = Vce 67 83 mV
o ViLiM_ = 2.00V 170 230
(C:Aucgjrj;:tgt Threshold VumIT_ | VCSH- - VesL ViLim_ = 1.00V 20 110 mv
ViLim_ = 0.50V 40 60

INTERNAL FIXED LINEAR REGULATORS

ON3 = ON5 = GND, 6V < V|N < 26V,

LDO5 Output Voltage VLDO5 0 < ILpOSs < 100mA 4.8 5.1 V
LDOS Undervoltage-Lockout s 1o
Fault Threshold Rising edge, hysteresis = 1% 3.75 4.30 \
Standby mode, 6V < V|N < 28V,
LDOS Output Voltage VLDO3 0 < 1LoAD < 100mA 3.20 3.43 \
AUXILIARY LINEAR REGULATOR (MAX1537 ONLY)
LDOA Voltage Range VLODA 5 23 \Y
INA Voltage Range VINA 6 24 \
LDOA Regulation Threshold, ADJA = GND, 0 < ILpOA < 120mA,
Internal Feedback VINA > 13V 11.40 12:55 v
ADJA Regulation Threshold, 0 < ILpoA < 120mA, VLDoA > 5.0V and
V 1.94 2. V
External Feedback ADJA VINA > VLDOA + 1V 9 08
ADJA Dual-Mode Threshold ADJA 0.10 0.25 \
Secondary Feedback
Regulation Threshold VINA - VLDOA 0.63 0.97 v
INA Quiescent Current IINA VINA = 24V, IL.poA = no load 165 uA
REFERENCE (REF)
Reference Voltage VREF Vcc=45Vto55V, IRegr=0 1.97 2.03 V
AXI/W 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, Vin = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLiMm_ = ViLDos, VINA = 15V, ViDoA = 12V,
ILDO5 = ILDO3 = ILDOA = no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER | symBoL | CONDITIONS | MmN MAX | UNITS
FAULT DETECTION
Output Overvoltage Trip OVP = GND, with respect to error- +8 15 o
Threshold comparator threshold °
Ogtput Undervoltage-Protection With respect to error-comparator threshold +65 +75 %
Trip Threshold
PGOOD Lower Trip Threshold With respeot to error-comparator threshold, 140 70 %
hysteresis = 1%
PGOOD Output Low Voltage ISINK = 4mA 0.4 \
PGDLY Pulldown Resistance 25 Q
. REF- REF+
PGDLY Trip Threshold 0.0 02 \
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 5 Q
. i DL_, high state 5
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 3
INPUTS AND OUTPUTS
. _ i High 2.4
Logic Input Voltage SKIP, hysteresis = 600mV \
Low 0.8
I High 0.7x
Fault Enable Logic Input Voltage OVP, UVP, ONA Vce \
Low 0.4
I ) Rising trip level 1.1 2.2
SHDN Input Trip Level - - \
Falling trip level 0.95 1.05
Clear fault level 0.8
SMPS off level 1.6
ON_ Input Voltage \
Delay start level (REF) 1.9 2.1
SMPS on level 2.4
High Vce-0.2
FSEL Three-Level Input Logic REF 1.7 2.3 \
GND 0.4

Note 1: The MAX1533/MAX1537 cannot operate over all combinations of frequency, input voltage (V|N), and output voltage. For
large input-to-output differentials and high-switching frequency settings, the required on-time may be too short to maintain
the regulation specifications. Under these conditions, a lower operating frequency must be selected. The minimum on-time
must be greater than 150ns, regardless of the selected switching frequency. On-time and off-time specifications are mea-
sured 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 2: When the inductor is in continuous conduction, the output voltage has a DC regulation level lower than the error-comparator
threshold by 50% of the ripple. In discontinuous conduction (SKIP = GND, light load), the output voltage has a DC regula-
tion level higher than the trip level by approximately 1% due to slope compensation.

Note 3: Specifications are guaranteed by design, not production tested.

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

8 MAXIMN
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(MAX1537 circuit of Figure 1, Vin = 12V, LDO5 = Vcc = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

PWMS5 EFFICIENCY vs. LOAD CURRENT 5V OUTPUT VOLTAGE (OUT5) 5V OUTPUT VOLTAGE (OUT5)
(Vouts =5.0V) vs. LOAD CURRENT vs. INPUT VOLTAGE
100 - 512 ‘ ‘ o 512 o
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/ I B S5 1% S 496
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60 T 49 492
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50 TR 488 483 ‘ ‘
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LOAD CURRENT (A) LOAD CURRENT (A) INPUT VOLTAGE (V)
PWMS3 EFFICIENCY vs. LOAD CURRENT 3.3V OUTPUT VOLTAGE (OUT3) 3.3V OUTPUT VOLTAGE (OUT3)
(Vourz =3.3V) vs. LOAD CURRENT vs. INPUT VOLTAGE
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I : SKIP Z GND === - JE NO LOAD |2
JIFRE ApYiEaggg . E W =Vog =— |3 3
w0 |_Lt A ™ 3.36 oo g 3.36 g
K L "_ _.-'/ /ﬂ = . L = . — H
= B E’ 3.33 - u>j 333 |oormpeesmeepesenenpte
= L L T Vin=5V & T &
s Y7/ 5 : = —
g o S 33 = S 330
o B = =
£ 70 Vin=12V g =
8 /4 LU 3 327 3 3
T ViN=20V
60 HHH 1 i
SKIP=GND =====" 324 3.24 SKIP=GND == ===
/ SKIP=Vgp —— SKIP=Vgp =——
50 LIl Ll 111l 3_21 3_21 L L
0.01 0.1 1 10 0 1 2 3 4 5 6 5 10 15 20 2% 30
LOAD CURRENT (A) LOAD CURRENT (A) INPUT VOLTAGE (V)
NO-LOAD SUPPLY CURRENT NO-LOAD SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. INPUT VOLTAGE (FULLY ENABLED) vs. INPUT VOLTAGE (STANDBY MODE) vs. INPUT VOLTAGE
3 ‘ ‘ = 10 ‘ ‘ g 10 ; ; =
ON3 = ON5 = Vi |2 0 ON3 = ON5 = GND | £ SFDN=GND |
28 g : s 5
g = g2 = g
. m \ § E, 0.8 g :3— 8 g
E I~ Z 07 =
=90 o ES
g SKIP = GND ===~ — | 2 o0 g ° |
3 16 7W:VCC _— E 05 o | —
° = 3
T 12 o 04 Z 4
=] ; S 03 §
= 02 5
\ 32}
4 P 0. 22mA (v‘N 12V) 01
0 e 0 0
0 5 10 15 2 25 30 0 5 10 15 20 25 30 0 5 10 15 2 2 3
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
MAXI/WV 9
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HR T EFFIE (£2)

(MAX1537 circuit of Figure 1, ViN = 12V, LDO5 = V¢ = 5V, SKIP = GND, FSEL = REF,

IDLE-MODE CURRENT

vs. INPUT VOLTAGE 2.0V REFERENCE LOAD REGULATION
35 | | s 202 -
- »! DUTY CYCLE H 3
30 TLIMITED 2 g
_ 25 3 L . 201
E 20 1// &
S / 5000 P~
: S
;z 15 / : E \\\\
a2 3 oc
10 / 199
05 f
‘ 5V OUTPUT
0 L 1.98
0 5 10 15 2 25 30 20 0 20 40 60 80 100
INPUT VOLTAGE (V) REF LOAD CURRENT (1A)
AUXILIARY LINEAR-REGULATOR
LOAD REGULATION INTERLEAVED OPERATION
12 1 . . i MAX1533/37 toc14
' 5 12V i e
< 120 =
S 119 T~
8 TN
>x<
: \
118 \
17

0 40 80 120 160 200 2.0us/div
LDOA LOAD CURRENT (mA) A. LX5, 10V/div
B. 5V OUTPUT, 100mV/div
C. PWM5 INDUCTOR CURRENT, 5A/div
D. LX3, 10V/div
E. 3.3V OUTPUT, 100mV/div
F. PWM3 INDUCTOR CURRENT, 5A/div

10

Ta = +25°C, unless otherwise noted.)

LINEAR-REGULATOR

LOAD REGULATION
50 ]
= 0 LDO3 g
= T— e —
5} I
E 50 LD05 T~
<)
= \
=
S
= 100
=
o
o
=)
— -150
Vin=6V
ON3 = ON5 =GND
-200 . .

0 20 40 60 80 100 120 140
LDO LOAD CURRENT (mA)

LINEAR-REGULATOR
STARTUP WAVEFORMS

MAX1533/37 tocl5
e

400us/div

A. SHDN, 5V/div

B. LDO5, 2V/div

C.LDOg, 2V/div

D. REF, 2V/div

1002 LOAD ON LDO5 AND LDO3

MAXIN
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(MAX1537 circuit of Figure 1, Vin = 12V, LDO5 = Vcc = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

DELAYED STARTUP WAVEFORM

(LIGHT LOAD) STARTUP WAVEFORM (HEAVY LOAD) SHUTDOWN WAVEFORM (NO LOAD)
- S Aaasmme LR aaaraman: —_— : R
33v Yomerreserry T——— A 33V Wermrosmmrmyemns rrmm—d A : A
B
B
C
C {0
. v D E
I : e D E
0 1 + . : 3 : . 0 i H H o HA H H i h M I i F
oms/div 400us/div 2ms/div
A. ON5, 5V/div A. ON5, 5V/div A. SHDN, 5V/div D. 3.3V OUTPUT, 5V/div
B. 5V QUTPUT, 2V/div B. 5V QUTPUT, 2V/div B. 5V OUTPUT, 5V/div E. DL3, 5V/div
C. 3.3V OUPUT, 2V/div C. INDUCTOR CURRENT, 5A/div C. DL5, 5V/div F. PGOOD, 5V/div
D. PGOOD, 2V/div D. LD05, 1V/div ON3 = ON5 = Vg, OVP = GND
1002 LOAD ON OUT5 AND OUT3, ON3 = REF E. DL5, 5V/div
1.0Q LOAD
5V OUTPUT LOAD TRANSIENT 3.3V OUTPUT LOAD TRANSIENT
SHUTDOWN WAVEFORM (12 LOAD) (FORCED-PWM) (FORCED-PWM)
MAX1 533/37 toc19 MAX1533/37 \0&2:1 MAX1533/37 toc21
Nkt ], o ?““““ég IR T i e T D

L%WMMHWW

100us/div 40us/div 40ps/div

A. SHDN, 5V/div A. louts = 0.2A TO 4A, 5A/div A lout3 = 0.2A TO 4A, 5A/div

B. LDO5, 2V/div B. Vours = 5.0V, 100mV/div B. Vours = 3.3V, 100mV/div

C. 5V OUTPUT, 2V/div C. INDUCTOR CURRENT, 5A/div C. INDUCTOR CURRENT, 5A/div
D. INDUCTOR CURRENT, 5A/div D. LX5, 10V/div D. LX3, 10V/div

E. DL5, 5V/div SKIP = Vg SKIP = Vg

ON3 = ON5 = Vg, OVP = GND

MAXIMV 1
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(MAX1537 circuit of Figure 1, Vin = 12V, LDO5 = Vcc = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

3.3V OUTPUT LOAD TRANSIENT OUTPUT OVERLOAD
(PULSE SKIPPING (UVP ENABLED) LDO5 LOAD TRANSIENT
MAX1533/37 10622 MAX1533/37 toc23 MAX1533/37 toc2d
I [T T — ——— T
| . . N H . 4 A 5V - " " . . . . . A . . B .
0 [ S R P -+« oiyiinipsisintd Y A TR IRRTSIN ; . -
R i " 5V S I
MU s o —
FEENT LRI EE 100mA
PO VUUS TOUUT TR JPUUT TOUH PN ]
c 0 .H.l-l.;;-t—‘.‘l.!llll._" P 'EIlll.!.l.l.Ib?l!;.t-:,.Hl‘
c P .
D I . ! N N |
50\/ Sy -
b C
D £ 4.9V i
0 - - . - . i i i i i i i i i H 1 i
40us/div 4us/div 20us/div
A lgut3 = 0.2ATO 4A, 5A/div A. PGOOD2, 5V/div D. INDUCTOR CURRENT, 10A/div A. CONTROL SIGNAL, 5V/div
B. VouTs = 3.3V, 100mV/div B. 3.3V OUTPUT, 3.3V/div E. LX3, 20V/div B. ILpos = TmA TO 100mA, 100mA/div
C. INDUCTOR CURRENT, 5A/div C. LOAD (0 TO 30A), 20A/div C. LDO5, 50m/div
D. LX3, 10V/div ON3 = ON5 = GND
SKIP =GND
AUXILIARY LINEAR-REGULATOR
LDO5 LINE TRANSIENT LOAD TRANSIENT
MAX1533/37 toc25 MAX1533/37 toc26
RN A AR (A A AR Ml MMM M
20V L—p—-—-—n—— 120mA stk L. A
15V B S " A 10mA
10V et
v Fr] 14v
: oo B
5.05V et oo 13V
5.00V o . : ,\,.....--—- B 11.96V
495V |l N 11.90v c
20us/div 100ps/div
A. INPUT VOLTAGE (Vi = 7V TO 20V), 5V/div A. ILpoa = 10mA TO 100mA, 100mA/div
B. LDO5 OUTPUT VOLTAGE, 50mV/div B. INA, 1V/div
ON3 = ON5 = GND, I_pgs = 20mA C. LDOA, 50mV/div
INA = VOLTAGE GENERATED BY SECONDARY
TRANSFORMER WINDING
12 MNMAXIW
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51l B

31

MAX1533

MAX1537

B

Thig

ADJA

MR . N LDOA FI B0t 3% 42 — A FEUBH 2 FE 28 W] 0 4l B A s 25 1 i 1
FEHTTIRT . ADIATRERIHEIE A 2V. 0% ADJA F GND Ui i 7E — ke, Hf
FEL 445 8 R 50 15 FEL B[] ZE 7E 12V

ON5

5V SMPS fiifigdii A . LN ON5 I F i T SMPS [P /3 HL -, I 5V SMIPS # f# B
A5 ON5 Ui LR AR T SMPS HI GBS, 5v SMPS BE# 2% 1F . 2K ON5 5 REF Ui
A%, 5V SMPS ¥ T° 3.3V SMPS 2Ii5F2 & )5 Ja 3 GERT S 30) . ¥ ONS b B R AK 3 2
B 55 FL - DL & (B s B AT 2 T

ON3

3.3V SMPS {fEEHIA . U015 ON3 %t HL e 5 T SMPS Y FF /R HLF, W 3.3V SMPS #
fiihe; 2R ON3 UG B EAR T SMPS B B HLF-, 3.3V SMPS #t#i2E k. ¥ ON3 5
REF %, 3.3V SMPS ¥ T 5V SMPS iAF2 58 J5 5 3h GERT J33h). # ON3 i FL He
UK Bl 8 R T Bk FEL T DA 2 fil B R A 2

ONA

LDOA ffiREfii A . ONA A{EET LDOA L7 H A 2R #5519 6. ONA Nt
LDOA 1/ . #i%51i%#%] LDO3. LDO5. CSL3. CSL5 8 & H e, Rin{f
LR 75 B DU E Bh g o0

FSEL

AR A . 1% = 25 A AT R B A A9 T M8 . %% GND. REF.
Ve IR (9 T S A3 43 1l 2 -

Ve =500kHz, REF =300kHz, GND =200kHz

ILIM3

3.3V SMPS WA BRI TRR I8 53 . ILIM3 343 Ve i, BRI TBRBRINE R 75mV -
RS, CcSH3 A CSL3 2 (a1 A PR VT TRR ARG B0 55 T TLIM3 I HLUHE Y 1710,
TLIM3 3 B3 R A 2 500mV ~2.0V. Hed 3] 75mv BOAMERE BT TR0 Vee - 1V.

ILIM5

5V SMPS WEfE PR LT TR I8 173 . ILIMS 48] Vo I, BRI TRREBRIAE N 75mVv .
X AR, CSHS A CSL5 2 [ A R TR L H s 6 45 1 ILIMS ¥ B 9 1/10,
ILIMS % R YTE LR 500mV~2.0V. 453 75mV BOAME R Z T TR 28 Vee - 1V

REF

2.0V ZEHEFLEA I . 7E REF MBI 2 18] F — A5 R T35 T 0.1pF (19 P B rp 4 0t
T755 % . AZIEMER R AT N AR B (b iR R 100p A I HL - (B 3% B R HE K 5l 7
A Fop AR L TS PSR, e (0K R B A0 B 244 P [ 1Y BB B R 2R T A
SHDN o fIRIH % 2 HE R T U5 G

GND

PRI . 3 R AE S GND .-

10

Vce

BRI R A . 38— 20Q (1 BRI PHE B B KRG HEIR (+44.5V~+5.5V).
Voo PRI 2 (8] % 4% — AN 25 i 1pF DL R P S FRL A R AT 25 B

11

PGDLY

FLUR A28 RS HEIR . 7E PGDLY Ui 2 — A~ 7 I HL 8 W] FiE 3R PGOOD A8 /&5 (14 1] .
PGDLY b4 5pA B ERCFEGRI 10Q B TR, 24 H IR IR BIAR @ I PRI . 24
EE‘LJ?I@%EEN, RO, I SpA ERHESES . 24 PGDLY L BT REF I,
PGOOD # il fE .

MAXIMN

13
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XX 5x

51/ RA (4E)
EL
AW IhgE
MAX1533 | MAX1537

PR YRR 26 TR IR . 0 SRAT T o S A R IR 10% (ML), SRRSO ShIR]

10 12 PGOOD HEWHRZET, PGOOD fii i flKHLF-. PGOOD E’Jtﬂ Bk PGDLY SR8 725 i i 4 4E
iR XA SMPS fi 3938 BIRRE J§ PGOOD 28 A ..

» 13 VP REREFEAR 4] . K OVP 5% GND BB A KR TBR 4 IE # {5 1 70% -
A H B EAE Voo RS IE R B, [RIBHE B B R Bl 4

12 14 DH3 3.3V SMPS Y51 MOSFET ik 2K 2% . DH3 $RilR M LX3 £ BST3.

13 15 BST3 3.3V SMPS [ H 2 R LA et . 15 B 6 T /R B2 5 AN A A AR A
TE BST3 i 3 16— AN HLBE AT X DH3 1) R L #7905

14 16 LX3 3.3V SMPS L EGEFZu . K LX3 3% BB R M. LX3 AR 3K Bh 4% DH3
) AR s FEL R 0L«

15 17 ovF Iob R A 445 il . K OVP 4% 8] GND e BB 3 FE I TR A IE#(H +11% -
MBS Ve SRR, SRR IIRERRL, RGBT s i ae .

16 18 CSH3 3.3V SMPS [ HLIL AL I A T3 . 2 2SS IDC AR 9 IR0 . B9 45 th T PR
T FEL L A 0 7 =K

17 19 csL3 3.3V SMPS H{ FLIL K I A G0 . B2 S F A DT PRI . BT 9 45 th T PRI [
R EL AN 7 5. BbAh, CSL3 A FE LDO3 1 H 2444 A .«

18 20 B3 33V SMPS ImfiA . 15 GND IHERRE E R 3.3V . nIEsUT, FB3FESE
E1V.
33V NRRRMER AR . SRR/ 2. 2nF (InF/20mA) B LA 5B B . AT4E it

19 21 LDO3 100mA (/b fii A JEIUE LDO5. 4 CSL3 LIWHER T 3V T, ZetEfa Eds e,
LDO3 i1t — Sl B H 1Q. & Bt 200mA 19FF 5% #:8] CSL3 .

20 22 DL3 3.3V SMPS YR MHR K Bhiar i . DL3 (9 B JE 3218 b PGND % LDOS

21 23 PGND RS

22 24 DL5 5V SMPS FIMIC AR 2K 2hi it . DL B9 F #2208 >4 PGND £ LDOS .
SV A EREMETR AR i . SR E/N 2 2pF (1pF/20mA) LA S5 B 3. S DL_ K14
WK SR 2h4% . DH_ =ik ahs GlLt BST M%&), pwMEHI#. HEREH. FEifE

23 25 LDOS TR Gl Ve 5D BLR LDO3 N#B3 3V ZetERa AR (EHL IR, ] S4B a4 it
/N 100mA (+25mA TR IR sh#%) . 2 CcSLs R ER T 45V ES, 5v &R
JE#R LW, LDOS M — A4Sl 0.75Q. iz T 200mA [T 5% 85 CSL5 -

24 26 FB5 5V SMPS [ R %A . 3 GND EZEE E svit . AT, FBSRER1V.

14

MAXIMN

TEL:15013652265 QQ:38537442



http://www.eehome.cn

FIF 127 Rt B 3 5x
T D

5B BR (42
Bl
am Ih&E
MAX1533 | MAX1537

o5 o7 CSL5 5V SMPS [ HE AR M A A o . 8B B B R TR g Al . [ 9 45 H T R OR[R] A
LRI 50, Bbah, CSL5 i AfE LDOS I E 255 A .

%6 o8 CSH5 5V SMPS [ HL A M4 A IE o . S B L A T i IEAR . B 9 45 1 T FIR R [R Y
ZERV iRl v

o7 o9 N Je I ERL B P 5V SRS IE RS LDOS I A . 1 0.22pF A 556 5 PGND, 1% HLA W
EHEIC.

o8 30 LX5 5V SMPS M HUEE S . 5 X5 B I TR LM XS5 342 = Ak 4K 2h #% DHS 1)
A3 L U

9 31 BST5 S5V SMPS ) F 451 SR i 4 . 491K 6 IR 42 S ML AR A . 72 BSTS Ui
ERIE — S FLBE AT X DHS B9 b EL I AR AT IR T .

30 32 DH5 5V SMPS M = i M Bk s . DHS (921 9 M LX5 £ BSTS.

31 33 SKIP Bk Sl A . R Ve i, Bk E AR pWwM . 4% 5] GND MR
I T AR m s R B o =X
KWrESHA . 24 Vogpr I8 T SHDN $it AT BRI fil &2 LTI, MAX1533/MAX1537 #

30 34 SHDN HEA W, HIREE TG E spAa. B2 Vegpy = T SHDN 4 A b FHif il & B 7
PUE, MAX1533/MAX1537 A4 HE#ifa30. ¥ SHDN #4#% vy T H31E3). it
FELBEL 43 FE 254 SHDN 3£ 42 51 v SEHL T 4 s R R -

— 35 INA I LDOA LR IE#S M HL PR RS A . INA B PSR BEAS IR A3 AH AL B 26V
ALY (BE 12V) 150mA B2 ERa R detn s . B INA s w H L. LDOA 5 GND

_ 36 LDOA Z [ H— A/ ME R 2. 2pF (1pF/20mA) FYHRA 55 . RIS S 45t TR Bl BT
INA - LDOA = 0.8V, Hfl&Z 5V SMPS [ DL5. ONA A = s i G I8 5 25 i Hi A il S22
T EE . LDOA IIRASXT PGOOD % A #M .

MAXI/M 15
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FITF 210 A AR 5x
Lk

x1. WnENBITHLE
COMPONENT 5A/300kHz 5A/500kHz
Input Voltage VIN = 7V to 24V VIN = 7V to 24V

CIN_, Input Capacitor

(2) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

(2) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

Couts, Output Capacitor

150uF, 6.3V, 40mQ, low-ESR capacitor
Sanyo 6TPB150ML

150uF, 6.3V, 40mQ, low-ESR capacitor
Sanyo 6TPB150ML

CouTts, Output Capacitor

220uF, 4V, 40mQ, low-ESR capacitor
Sanyo 4TPB220ML

220uF, 4V, 40mQ, low-ESR capacitor
Sanyo 4TPB220ML

NH_ High-Side MOSFET

Fairchild Semiconductor FDS6612A
International Rectifier IRF7807V

Fairchild Semiconductor FDS6612A
International Rectifier IRF7807V

MAX1533/MAX1537

NL_ Low-Side MOSFET

Fairchild Semiconductor FDS6670S
International Rectifier IRF7807VD1

Fairchild Semiconductor FDS6670S
International Rectifier IRF7807VD1

DL_ Schottky Rectifier

2A, 30V, 0.45V¢

2A, 30V, 0.45V¢

(if needed) Nihon EC21QS03L

Nihon EC21QS03L

Inductor/Transformer

T1 =6.8uH, 1:2 turns Sumida 4749-T132
L1 = 5.8uH, 8.6A Sumida CDRH127-5R8NC

3.9uH
Sumida CDRH124-3R9ONC

10mQ £1%, 0.5W resistor
Rcs IRC LR2010-01-RO10F or
Dale WSL-2010-RO10F

10mQ 1%, 0.5W resistor
IRC LR2010-01-R0O10F or
Dale WSL-2010-RO10F

R2 THHNE

SUPPLIER WEBSITE SUPPLIER WEBSITE
AVX www.avx.com Panasonic www.panasonic.com/industrial
Central Semiconductor | www.centralsemi.com Sanyo WWW.SECC.CO.jp
Coilcraft www.coilcraft.com Sumida www.sumida.com
Coiltronics Wwww.coiltronics.com Taiyo Yuden www.t-yuden.com
Fairchild Semiconductor | www.fairchildsemi.com TDK www.component.tdk.com
International Rectifier www.irf.com TOKO www.tokoam.com
Kemet www.kemet.com Vishay (Dale, Siliconix) | www.vishay.com

yEZAiihrn
MAX1533/MAX1537 b % (B 1) AT R gt —
AN ST 2B E A LG R VR L, A R A sv/sA I
33V/SARBIE. ZHEENMARKENT7V 224V, BHEH
B TCAF B AL B A BN 1. F 2 s,

MAX1533/MAX1537 & P A% B R I8 3 119 32 5 =X
I8 7 A0 B TR A i e . e DD AC B 45 A T AR IE ST AR 4R A
W ABRAE EML . AN ERLDO Al A 5V I
33VHEFHEI. MAX153706 — 1 4BILDO, "1EHN
TE B 12V fi o] e H .

16

[ElE 41472 /F 88 (LDO5 #1LDO3)

WA FB R R #4877 AR T 9 5V (LDO5) #13.3V
(LDO3) KT #%HiH . LDO5 4 LDO3 4k 54N MOSFET
10 M AR K 2 45 42 R R, RIS O SMIPS A L4 ] FEL B
BLUE R PR SR B G IR R B R (Vo). LDOS 2 /0H]
Ry AR P EB 7 2R 4 100mA R IR BN L, Ho A4
MOSFET MH& 382 (R AR [R] (19 FF 56 45 2% F1 4M 58 MOSFET
A, MHTE SmA~50mA B HAEM). LDO3 W LLK
SNER AR AL 2 /D 100mA FYIRBIHLIL . LDOS5 #1LDO3
P — A 2 2pF 8O R B A f i A S B B 4, AR
HTHNER 720 FL U B I 20mA , 1% LA B9 25 & B R3S K
1.0pF-

MAXIMN
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T D

¢ INPUT (Viy)

5VLD0

OUTPUT C1

33VPWM
OuTPUT

iL Cour

220uF ]
@4%9 _
Crer JT—_
0.22uF
imml
jput R2
R3
604k 100k
— R4
R5 100k
60.4kQ
= oNJoFF |

5 SECONDARY
: oUTPUT

ON | OFF

L

i)
2)10uF
LDO5 IN g "
& Dgst 05
MAXIM 1= 2onF
DH3  waxrsss  DHS | * SECONDARY
BST3  MAX1537  BSTS UL
1 CBSTF
0.1u
LX3 15 |—a ¢
DL3 DL = CIe.
N2
1:2 TURNS
PGND & LP = 6.8uH
.-
= Rese
CSH3 CSH5 10mQ
5V PWM
CSL3 CSL5 —% > uTeur
FB3 FB5 —1_ 150uF
J— _ - 40mQ
OovpP UvpP — 1
P —
e L
FSEL |—— REF (300kH2)
ILIM3 VCC CONNECT
T0 LDO5
ILIM5 PGOOD POWER-GOOD
SHON peoLy — |—_|_
ON3 =
LDO3 ﬁ» 3.3V LDO
ON5 c3 OUTPUT
ImpF
= MAX1537 ONLY
g
ONA i
ADJA :

% POWER GROUND

—L anaLoG GROUND

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS

B 1. MAX1533/MAX1537 FRifE R JHHA 5

MAXIMN
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T 21078 fr B 5 3 5x
%It F IR FIEF

SMPS | LDO B #1j#:
Y5y B BT LDOS B & DIk TIR I, Hpy#Es
0.75Q (#UAE) p 1418 MOSFET #1E CSL5 % #3] LDOS,
[T < LDOS Lkt fUE# . R, H33v ERmHBEE
=T LDO3 HAVI#HIRE, WEli1Q (MmEE) p4iE
MOSFET ## CSL3 /2 # % LDO3, [FIiT <K LDO3 £kt
FEAS . XHEAER 4 FOR 251 3 2 TAF, MEsrH g
ANER R EL R SMPS i FLESR IR By, 1A FL 28 e 2k
TR AR sh. BT R — DR R 90% 1)
FF R T AR AR R, TR R R R 2 B AR
FE#%, b, B2 TAE AT FEAK T i i o A e S 4 4
PSRRI ThFE. 4 LDO_ % U145 58 i), it H i BR 48
KE]200mA -

SMPS 5V 1HE B JE (LDO5FVc)
B K Th i AR (R ACERCHY) PASL, FFEHTR
(SMPS) #B/iBTHE —A5v I mE R . 5v EEIRH
MAX1533/MAX1537 P #FIT 5V et K48 (LDOS5) 7™
AL XANHEZ LDO M MAX1533/MAX 1537 A LA ST
o). MR SR ShEE AR5 E E sv R R (LDO5)
B A E, B, 5v LDO HLUR R BE 2 PWM 2 il £
M Ve, FENMMRIRZhEE LR, BT I i K LA -

Igias = Icc + fsw (Qgow) + QGHiGH))
=5mA ~ 50mA (JLHI{E)

£, IccﬂglmA (MAUAE), fsw%ﬁéébbﬁﬁ, Qacow)
M Qoericn) & MOSFET il T T4 tH 9, Vgg = 5V
B PR S A AR FEL T

H/ERBJE (REF)
TERANE BEE A A BGEE N, 2v B R R AR Tk
£1%, HIREF ] ME RS K EHERNE. REFVIE
I —A~0.22pF BUHE KA 2 1M & A 5 5 GND . B iE
FL LR T ) SR T IR 100pA BRI 10pA B . AR &
SMPS il Hi HEL R 75 B i BOKG FE (20.5%), BE AR BEAE R ifE
U Fm#k. B FRERN fEREEIRE, fAEENERS
FHLDO5. LDO3. OUT5 Ml OUT3 il th L 4810 T B .

18

F 4 {EE/ X BT ( SHDN)
¢ SHDN $z K %! SHDN it A F B il & FEF DL N il MAX 1533/
MAX1537 #E AMRINFESCWTIRA, XAl & L~ HAA B S
K. RWTEE N MAX1533/MAX1537 (UIHAE SpA #1285
HLUR . A0 T O B XA SR o A OGP, TR LR o DG Bk
ATTRRRS BERUIR . BEIEIER /530, A5 SHDN Lhr %
KT 22V (SHDN fii A_EFHITfil & HL°F) . 2545 B H Bl G
MJE3h, F¥ SHDN S vy . &k R 1V SHDN
TR U TR AT SR R A R S Y A F R O G B A
. BEARWIE, 1.6V H ETHET IR, W25
PR AL 5 B [

SMPS 1205 B

SMPS_EEE{i. UVLO fi%t /550

Vee EFHEIZy v DL EREZ) ERE AL (POR) R, &AL
RH . it DA R B OC KT i B B A7 25 . POR FL % I8 FRIE 2
OVPZE Ml (OVP = Vo) IR IR SRR, 2024 ovp i
it (OVP = GND) Bk shfim, — H £ SMPS # il
BIFH TIENIE.

25V E IR (LDO5) HLEAR T A K ESE TR 4v)
BF, VecHii A UVLO HLBRZE 1L FFSC#AE. — H sv Im &l
J£ (LDO5) FFA-EIHI A UVLO I TR L DL E H 7= il g4k T
HEEIRAS, SMPS ¥ Hil g8 FF ta FF L4, b LR F IR TE
WA BhHL S I 1 R e

L SR 3R], P AT RO B R I 8 T 1 0 P ER
FRAERSE, DUE PR AR IR FIT . MAX1533/MAX1537
MBS N EAH . B8 —WE, S EHs
PR E R N KR AE R 20% . W4 7E 128 M
B (17 foso) WEABRIRE, BIAshit A% _pr &
HHg HIR AU EFE N 20% . Wtk E, HRIFE 512 0 8h
JEI 3 ) 225 3] B K PR 8 5 i AR B W RRUE L, DASE
RENE N (B WA TAEFFEP B ShEE) .
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FITF 210 A B AR A 5x
ET b

LDO3 IN
3.3V LINEAR 5V LINEAR
> REGULATOR > REGULATOR ° LDO5
SHDN J_ T
GD—L J_“
FSEL 0sc LDO BYPASS LDO BYPASS
=1 CIRCUITRY CIRCUITRY
| lb—l_ —I—0
SKIP
vy . ILIM5
ILIM3 o > < CSH5
0SH3 _ > < CSL5
BST3 g PWMS \I\
)/ . CONTROLLER DHS
DH FIGURE 3 /l/
E CONTROLLER ( ) LXS
LX3 \|\ (FIGURE 3) D05
LD05 \I\ DL5
DL3 )/ > %(
PGND \l\ -
%7 > - AAA
7y 7y FB DECODE [® o
e B (FIGURE 5)
FB3 DECODE
(FIGURE 5) | INTERNAL
FB EI }_O<} NS
ON3 % E
REF
R
v
2.0V e
REF
_ % o R GND
= o2 -
2 £3
_ \ s Y 32
ovP . S —
uve »|  POWER-GOOD AND -
PGDLY g FAULT PROTECTION MAX1537 A INA
> (FIGURE 7) AUXILIARY | LDOA
PG00D LINEAR
REGULATOR | ADJA
(FIGURES) | ONA
MAXI =
1 MAX1533/MAX1537

B 2. MAX1533/MAX1537 B9 i85 GERE &

MAXIMN
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FITF 210 A AR 5x
Lk

*3. T{EER
INPUTS* OUTPUTS
MODE —
SHDN ON5 ON3 LDO5 LDO3 5V SMPS 3V SMPS
Shutdown Mode LOW X X OFF OFF OFF OFF
Standby Mode HIGH LOW LOW ON ON OFF OFF
Normal Operation HIGH HIGH HIGH ON ON ON ON
3.3V SMPS Active HIGH LOW HIGH ON ON OFF ON
5V SMPS Active HIGH HIGH LOW ON ON ON OFF
Normal Operation Power?u,\;) after
(Delayed 5V SMPS HIGH REF HIGH ON ON 3.3V SMPS is in ON
Startup) )
regulation
Normal Operation Power—uONafter 5V
(Delayed 3.3V HIGH HIGH REF ON ON ON b afl
SMPS is in
SMPS Startup) )
regulation

*SHDN /& — TME 0N IEIEZ R A . H R IR E R 1v, LT IR 1.6V. ON3 I ONS A= CMOS ZHH A, FHHE
JER/INT 08V, B#HEBEXNKT 24V, DEEETAT 1.9V # 2.1V ZH (2 Electrical Characteristics %) -

SMPS {£8E##] (ON3, ON5)

ON3 F1ON5 Al HI T # SMPS (1 _EH T . ON3 5, ON5
HLE B T8 2 4v DL EBHEEXT W AT H . ON3 2 ONS H
JETFFEE] 1.6V DL P& B X A% . SX3 ON_ %
0.8V AT AT VEBRE IR . R FIPAE [ B 77 2

SMPS _LEli/F
4 ON3 5 ON5 EH 5| REF A 18 X 57 (1) % H 7E 55 — B
AR TRUE ERHE T R PAPRE, HE S — B s8R
EJRIED). B A SMPS — HARFEH MRS B2 4
SMPS # Wi . #SUFR el . ZAEREE . 80 LDos A
RIEBUE . 25— N RN, WA IELEEEA
WS AR

BB (FXE)
4 I S REW fE AE (OVP SRRy HIF R8s ab T
IR BB f LB s ), B0 — B
SR M BRI S 4 o g 4% 2 (o 9 B i ol R 129
TFRBEATIOR, 25 RN 0.3V . G248 3 i
H LA R AR T — MR JE SR ST Y. . X R AT BR
T AR I MOSFET R 3 7 FL st i 7= £ Y B2 o 1Y

20

i . 4 SMPS B Hi it 2 0.3v i, HATHIK 3
#r (DL_) B omblh &, #% 5 1 SMPS %tz 2
GND. HLEFEMETRFRE TR, DUE SR AR HA ]
PR AL FEGR P PIAS SMPS #5 Hil# #0 4 B 7 i 3K
ST LG

i R IR (OVP = Vo), FARIERBhEE (DL_) I
FL IR AR (DH) HIHRAE, s dl LX A S .
B T SMPS ¥ il #5 A F shaa i i, U, b E R
FE, 3388 (S g i ) L 250 RT 67 28 L SR e

BIESFE. BRI PWMIER

B —HEEE A pwM I #8 BZDER R — A 25 ATFER
FLEC AR, N R A 5 1 AT SRR AR G B v F R T A A
L RIRZ G 5 MALRAMEREE S (K 3). MAX1533/
MAX1537 KA EHSR MM, 21T T HAR 09 & J8 4
RSN, BETERENIRER RS R EW RS
MAX1533/MAX1537 K AR BAR B PR 3 4, BRI ]
o PG B AS B M RS . IR MG 2277 A2 T-0.19% ALY
PEPNERE, Frh THE R R AR T, FH
TR ARG Ay R 1 RS I A
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T D

FROM FB

CSH
(SEE FIGURE 5)
csL
_ REF/2
SLOPE COMP

=1
— AGND

) 0.2 xVumir
@
R
IDLE- ] a DH DRIVER
MODE 1S

CURRENT [
q

+
SOFT-START 7
ON COUNTER —»=  DAC - CURRENT
LIMIT

A
T l;—o<l—0
12X Vumr — + 1 — L
E R :>—> DL DRIVER
LX - .
>~

+
%7_PGND

08y ————~
E ONE-SHOT
SECONDARY : N
FEEDBACK :

MAX1537 ONLY

B 3. PWM il 75 D) BEHE E]

MAXIMN 21
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T 21078 fr B 5 3 5x
%It F IR FIEF

BIFEIEFE (FSEL)

FIH FSEL 51 M v] £ pwM B IF LMK . R 44 H
T FSEL#E#E T X G RBERNX M LR, RAKRENT
YESZ (500kHz) A BI T/ ah RoF, (B3 K IF 40
FERET SRR BEAL. & M T AR /N /N
W . TR BRI A% (200kHz) TAER R S H &,
(B DL R T RS 0 ER il 1w AR AR AN

EF PWM =

I s ) pwM B AR | T R, XA R
SR A5 AR 2 FF & 1 Sl s ] . 3ol 5 KK 20 FF S 9 A AR
XS IR A S m MR JK sh s 8 B AN, X RE, HEGH
MERB TR, DH_RFESE SN Vour / Vine HR il
PWM MR SR FF SR A 2445 . SR, 38 PWM
TR RO R ST sv B S 4ERFFE 15mA
2 50mA, EFMB MOSFET FIFF 4513 1 &7 .

558 I PWM AR X 1) e KA SR T B T AR S R T
SN . T oRE pwM BAE I T F S, B
TR F R 4 1)

B TIE#EH (SKIP)

MAX1533/MAX1537 A — &3k TAEB 45 6% A (SKIP)
AL P AS 4 1l 25 09 3 2 LU AR AT R B A R . A
T TR LR ARG, 24 FE R 0 A A T R R E U
FEIS 45 il A 2 K DL_ 5 A . 3R T 3 SRR BRG] B
HLZACCH , FRE7ERR R T 38 4 i A8 Bkt — s fiknd, Dl
A . MR AR AR IR, R A IR R
AN T —HAT pWM B GEH PWM)-

R4, FSELELER

FSEL SWITCHING FREQUENCY
Vce 500kHz
REF 300kHz
GND 200kHz

22

FRECB AR TR
L4 54 S E R R o SO T PR, R U PR R e R R A
PIPRES, B R4l as 2k et . REEN T, S8
B[] (AN B e T 25 A SRR i T TR . K29 il 2k vt 1)
PR (H ILIM_ % 5E) B9 20% . 33X FF 05 il 425 ol 25 72 B4~ 8
IR — A/, et s, R E
PR RGIIRUL AR 5 — A FE A, B TE%F
F e e BEL L FF e 98 7 2 W R, 4 il L RB Bk — 2t
k. XHE, EREAFIT, 5HE E 0 a0
HIAHE -

B shtT#e sk ik iR =
TE Bk Bk o B 3T, 5 R B N TR R 0 B 3h e F
PEM B (WL 4). X P47 — A R RO, 1%L
R TN ) L JE R U A A 8 R AR S ) S A AT (]
i AR EARI MOSFET Pt (PGND 2| LX) Kl
@E&‘{)ﬁ ° —E. VPGND B VLx_J:EF%’ﬂEﬁﬂ: 3mV J\i%:’i‘ﬁimﬂn
B, EeAEssmEI DL AR (B 3). X0 TAEBL Bk ki
PFM B 5 AR Bk bk b pwM 853K 2 (8] 40 % 4 o, A% 22
5 E i S AL TR 1 4 A (il “Ie e S
,’\J—i) *H*ﬁo PFM/PWM i@,@ﬂgﬁﬁ%‘{)ﬁ ILOAD(SKIP)ﬂ
B4

Voutr (Mn - Vour)
2 x VN x fgw x L

lLoAD(SKIP) =

YARREAE LT A A BB TAERE A, OGP AT
AE 2 W ARAREL, X IEH AT, SOHE AT DUER (it R 3R AL
AR, il AR FLIE R E PRM M 7S R 2 AR RR 2 1)
WA — AT, BBV, R — a2k
PRI HUBBORIN, i 0 TR ROR B (e SE
A RLPH ALY, i RSO BN SR, i R R
JEAEL AR IR T RO MBS T T B SR Y. (R B2
TE B L ALAR I ) -
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FIF 127 Rt B 3 5x
ET b

L loLeL
T ton(skip) 2 IDLE

~ Vin-Vour

INDUCTOR CURRENT —————————

1 1
----- AN - LoAD(SKIP)

U ——

ON-TIME TIE

TOERROR
AMPLIFIER ™
ADJUSTABLE
- OUTPUT
REF
2.0V)
FIXED OUTPUT ']
FB=GND :

CSL

B 4. BBk BrEEL) e p

Wt BE

Electrical Characteristics 3 1) B H A B 518 25 LU
Y EEA . YHBGEL FEN, MAX1533/MAX1537
T RE 1) 2 L SO R R, DR, SERR Y B R R
BELE R AN T B ik R F - )N i S S0 R 50% -
E pWwM B GELL ML) T, fth i Rl T oM
e

AsLoPEY) v
Vout(Pwm) = VNOM (1 - SLOC:EN HoM J( R'ZPLEJ

it LR OT -

W FEEAT (Tout < ILoap(skip))» MAX1533/
MAX1537 X i 3 800 B A (B AT 2, AL, %t g
B AR (= TR ZE LR 1T TR . 78 PRM B (B2t
Tl T, Hofw i T R A

MAXIMN

B 5. XUEER (A

1( f
VouT(PFM) = VNOM +§(%) pLe x ESR

R, Vo WA FLIE, fose BP9 HHR %200 Bk
FFLAE, oy SRR I FFLAE T 1y s W02 B s
A2 R 2k FEL B

ATRl/ Bl EHI B JE (WIERE)
4% FB3 1 FB5 3| GND AJ 16 #% [E & SMPS fii th L (433l
H3.3VHI5VY, XA AE KRB N ERER: T CSL_
FOBLHL L 2 6] (9 FL B o B AR 7% . &% FB_ BB T
CSL_HIGND Z Al BB 43 4% £, AT 1V~55VZ
(] 87 % 57 1) g S LR (&1 5). R2 (FB # GND (8] (1 L FH)
A 10kQZE4T, R1 (OUT M FB AR HLFE) B+ 5 A
W

v,
Rl = Ro | OYT- _ 4
VFB_

XH Vi =1V (FFR{E).

23
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T 21078 fr B 5 3 5x
%It F IR FIEF

L0 B R Y R EE B BERT, MoK 3.3V SMPS )
f i BE R 5V SMPS IR — 28, HAA Y cSLs ERYH R
T LDO5S W HEZTIR (4.56V) B, A Bl Py FBIF I<#
LDO5 E#E| sv it (cSL5). R/, A% CSL3
R T LDO3 MEZITR (2.91v) B, A Gt P FRFF
X¥ LDO3 HHEH 3.3V it (CSL3). 4R A& 2 fi
JERFE 2 TIER MAR. —HLDO_H CSL_H% T
BF, PR e e # K D P, X R P 7 o A PR s
BEEARK P R I AR 48 i R

PRAERTF (ILIM_)

PR 3t FEL B ) P 22 43 FL A T A (CSH_ AT CSL_) 2RXHe
JRAL T E A ATRR . A SRS AE S IR TR )
P, PwM ¥ il #5845 X< W7 = i1 MOSFET (B 3). 4R
ek — A BT RREY, BRAERIRGE S B2 R
FRPATR, &0, pwM Gl A aaHay TAER . 52
W P i K 071 288 P I R /N T e (i PR 37 [T B, 3 22y L Uk
SUB LTI — 2. B, f R AR J 2 H R T H
BH. FLBE . JFIRBRFN L 2 (Vour/ Vin) FIEREL.
SR PWM BT, MAX1533/MAX1537 tHE47 1] L
BRI, PABT IE Vour WA B S FL R [l R R R . )
PR TTRR 29 9 1E 1l BR i [ TR 1B Y 120%, H 2498 %8 ILIM_
Bb, B R TRR < e IE BRI TR 948 b A2 1k
ILIM_ %2 Ve IR TTRRE I BGAE (75mV). 0] LlE
TR ILIM_ M — A L BH 73 48 SR Gf BR 7 I PR 617 IR B
T ARAS R HORE BE LR RS AL RE T, 4 R AR R Y
H2pA ~20pA. PR TRR P EESE BN 50mV ~200mV. A]
PR, FRETIREEEHSE T ILIM_ SRR 1/10.
A3 75mv BUMERZBITIRA N Vee- 1V

JURE H B PCB W 1T 48 ma #E AT A0 SRy R AR TIE AL 1) e 7S R
TR ZEARNET #E) CSH_ M CSL_ ¥ 1) 22 43 FL i Kz A5
5o 1C RIS I R BEL Y R AT B O R O R M JE BB R i
2, SR FR P I R ] Kelvin B .

24

MOSFET ##k 35 5% (DH_, DL_)

DH_ M DL_ WK 3h#8 4 A0 10 T3k 3l o 48 ROSF Y s i o %
MOSFET I K R ~F BIK1 2% MOSFET . X 52104
R AR o A LA PR, X R B AR KRE v -
Vour Z- midMHkIksh# (DH_) REWS I 1 IR A 2A
B, AR R K sh4s (DL_) FTIRH 1.7A FIR A
3.3A. XFELE R ELGT N AT S AL SR S A MR 3K B . IR
i) DH_ =i MOSFET X 3hi#% FH BST_ s /ME R A% & -
AR (Bl6), mMilF2EuKsha DL W EHH
i € 1Y sV 2k MERRUE SRR (LDO5) SRR ALHLRE .

38 R 8 XSS (1) 42 il FL 6 WA DL A1 DH_ BK3h#, 0
IEHEAFETE 5 — A FET B2 KW 2 /i 3l . XA EIE
N BE X 8] 9K 2 % e % i AR 5578 [l 9 MOSFET, 1HF&
TEHEERR, BERBER/N, NMBETSE. XN
it 5 38 N HE DX B[R] 4% i FE B BE 9% .E W T/E, M DL_ Al
DH_ X sh# i th 2| MOSFET Ml 2 [8] B >R A FLRE . A%
LG % A IAYIE , MAX1533/MAX1537 H B4 I H
% 2 £ MOSFET MR 52 b A7 77 76 A AR L A7 (9 475 100 i 4
HOM W RAS . XA Y R T AR A HL 5 R 4
(4 MOSFET 5 Wk g5 2 (B B B 854 1 ST, JELR 00 B R
50 ~ 100mil)-

FASRAs DL_ SR A N0 Fir i R B I sh e iR, HS
L EE R 0.6Q. XA B TERBA A (LX) N
R GE D) B v B, IR DL_ B T3 MOSFET B Ui
W B MR 25 M4 A T R b v . T B 1 AR AR
HIAE R BB AT, Al BE T EE8E A S
Mt — VL2, DAB R m BT LX I AR SRR
MOSFET MMl , & BB R . BT MOSFET M-k F
& (Crss)s M-URFELEA (Crgs - Crss) VAN HLEEAR AT AR RS
FrsER LX_ M DL_ 2 [8] 1 25485 G B A 3t =X B
SE I e /N -

Crss
VGs(TH >VIN( J
() Ciss

1T ARl T P TR R 22 8] R O 22, R BT i %
ATRES . 5y — BT T S, fEBST_ LK —
AL 10QAYHLEE, B 3 A 2 MOSFET #9-5-d I [1]
Heff X AN, I HR BRG] (8] 6)-
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MNAXKIM |5

Cayp

(Resr)” BT

L

Cast INPUT (Vin)
-_[_ | NH
L

MAX1533
MAX1537
BST
] DH
X
LDOS
DL
GND

o llen
| L
(CNU*_I_

JJ I

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

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

Y Y - -

I 6. AIZERT A K 50 FE

FIF 127 Rt B 3 5x
EEL T

EIEFZHH (PGOOD)

PGOOD & — ™ LR Y TR dan e, XA LR i 2
P> SMPS % i HLE Y R ERZE . PGOOD 7E XM (SHDN
5 ON3 2 ON5 = GND ). 3 shAIEK < W7 sl 9t R e
K. —BHFHIRhE R, HERA 5t B R E
HRERKE (HFB_BE) 90%, PGOOD ¥4 A=k
A HBEHAEM — A SMPS fi ) L HAUEfa 2 ST B
10%- 8% A e s s . 5T — > SMPS 7 il 284k 06
K, AB4, PGOOD ¥ WAKHT-. A TIREFEHEETH
PGOOD 155, AI1E PGOOD F Vo Z A1 FME — 4~ EHi
FH. 100k B _FHir FELRHE T 3@ 7 T~ K 250

PGOOD SRR A OVP. UVP k.

A ELR P

B ERIF (OVP)

YAEf — > sMPS fr R B I EH R EREMN 111%,
HovPRIMIIAEHRE (OVP = GND), #Hil#eH% &A1k
BEiFER . Hl PGOOD, XKW~ SMPS & #il#F, Hir
BIH7 K DH_. s®lH7 & DL_. i[RI 25 2 MOSFET LA
100% o5 25 bb 0l , T 5 it F 22 ik FEL R TR e o

POWER-GOOD
—_—
0.9x
INT REF_
O

0.7x

INT REF_
o

FAULT
PROTECTION

111x
INT REF_
o

T <« INTERNALFB

\§

]

‘Eq

~q ENABLE OVP

¢ ENABLE UVP

< BLANK
" (POWER-UP)

\ A |

) FAULT
—>

LATCH FAULT
_ POWER-
= GOOD

B 7. H IR I (R

25

MAXIMN

TEL:15013652265 QQ:38537442

LEGIXVYW/EEGIXVIN



MAX1533/MAX1537

http://www.eehome.cn

FITF 210 A AR 5x
Lk

frg . SR, WEEHr & DLl H &7 R R 5
B, FEATERA OVP IR i LC A A RER . W
AT R AR Z X — R, o] 7E 5w i —
RO R AR SR AT R A AL . ISR A R R BERR ST
£ (NI MOSFET 58 3#), W H I i fR 5 22 5 o7 . %
Vee BER 1V PUTF s i Y14 ON3. ON5 5 SHDN H' i
R RS S, I EHE 3 SMPS & il#e .

4 OVP Ml Vo BEHAE — RIS, i it i AR P D REBZE L

x5 ILFENNEER

B R ERIF (UVP)
f—1SMPS #E g EE — Mt uvp R HE, TE
i Hh 0 0 BE (ON_ 1z ) 6144 DB R (1 / fog0) JE TR
WA . AIR R — SMPS B S FL R B 2 I W R R (E Y
70% LT, HUVPYIRER S (UVP = GND) i, UVP
RO B RS B A 4, B PGOOD,  [R] s DAL AR =
KA G g (S WEH I (KB B8y . M —
% SMPS i i BEZ 0.3V I, HFE S FH, Kis
Jo W AL B . B Ve BEER 1V DL BE O U] e
ON3. ON5 5 SHDN H WAL 5= — 1~ 1l 75 B i B 8177 7
I HJE 3 SMPS il 75 -

UVP M Ve BEHAE — I O R4 ) B

k.

MODE CONDITION COMMENT
Transitions to discharge mode after VN POR and after REF
Power-Up LDO5 < UVLO threshold. becomes valid. LDO5, LDO3, REF remain active. DL_ is active
if OVP is low.
Run SHDN = high, ON3 or ON5 enabled. Normal operation.

Output Overvoltage
Protection (OVP)

Either output > 111% of nominal level,
OVP = low.

Exited by POR or cycling SHDN, ON3, or ON5.

Output Undervoltage
Protection (UVP)

Either output < 70% of nominal level, UVP
is enabled 6144 clock cycles (1 / fosc)

after the output is enabled and UVP = low.

Exited by POR or cycling SHDN, ON3, or ON5. If OVP is not
high, DL3 and DL5 go high after discharge.

OVP is low and either SMPS output is still

Discharge switch (10Q) connects CSL_to PGND. This is a
temporary state entered when LDOS5 is undervoltage or on the
way to output UVLO, standby, shutdown, or thermal-shutdown

Discharge mgzem either standby mode or shutdown states. One SMPS can be in discharge mode while the other is
' in run mode. If both outputs are discharged to 0.3V (on CSL_),
discharge mode transitions to the appropriate state.
ON5 and ON3 < startup threshold, I — .
Standby SHDN = high. DL_ stays high if OVP is low. LDOS, LDO5 active.
Shutdown SHDN = low. All circuitry off.
Thermal Shutdown Ty > +160°C. Exited by POR or cycling SHDN, ON3, or ON5.

If OVP is not high, DL3 and DL5 go high before LDOS turns off.

Switchover Fault

Excessive current on LDO3 or LDO5
switchover transistors.

Exited by POR or cycling SHDN, ON3, or ON5.
If OVP is not high, DL3 and DL5 go high before LDO5 turns off.

26
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AL ELRIF
MAX1533/MAX1537 W ABBE R P LS . U4 A 2
+160°C PA I, 15 BE AL R R fil & B A AR . R A
PGOOD, LAk LB R BT~ SMPS #E #ill#% (S W #r
HCHE (kKB ) TB4yy . 24— % SMPS i if L B PR 2
0.3V I, H[E A% T, R 0 AR
M. FESEIR TR 15°C UG, ¥ Ve BER 1v DU B filk
ON3. ON5. SHDN T —Anl B MRS Fe, T
JashEiles .

WA LDO 14 A
(1R Xf MAX1537)
MAX1537 W& — 0] T (I &3K 150mA FL i B i B
SMERES . HfH (LDOA) B 12v, A HIfE
PCMCIA H TR AE #5 X 1% % o 38 52 & (1 AR A &
Al AR N LDOA W £ 5V ~ 23V Z [EMER L& . MBI
T #50] DAS 7 #E AT ON/OFF ¥, AN T B AT DL H e
Wr, DUETERGAL TR BRI B DA .

SR 1 I ER T B SR 2H B AT VR, AR R T
AR S A R 22/ N R A SRR . Y Vi -
Vipoa B2 0.8V LT, MRILFFRUEATIF, St (a4
TIF AN 33%, X 2B (CEM B m, M
B AR R, OB R A TAETE IR Rt
TEEWAAT, A8 s @l 0 2 300 KRBT, 0 F 3 % )
Al AR A TSR, Vina - Vipoa FI B E
R XA RIS RITE IEF 0 RO (i gk
W) R IR R RO . TR, Al Y
KB T RIS 4 BT o R P A8 R % I G A 3= i i F
JE AR B

BT LDOA B [E (WIER %)
1 ADJA # 3] GND A58 [ 2 . Fi ) 12v fi B .
¥ ADJA % #: 5] LDOA 1 GND Z [H) /% H.BH. 53 F #8 7] % i
HHE ST, FTER 5v~23V (KB18). R2 (ADJA
#| GND Z [ L) METCEZY 100kQ, R1 (LDOA #
ADJA Z [AI LB B3t AT

MAXIMN

FITF 210 A B AR A 5x
PET bl

SECONDARY
FEEDBACK

INA LDOA

FIXED 12V
ONA

REF (2.0V)

ADJA — 3
iy
015V ——~

B 8. AAERIE A DI REHEA]

m::m(ﬁﬁﬂ-q
VADUA

X Vapja = 2V (FRFR(E)-

KitidiE
FEJEFFIT AR AR TAE A (BRI EL) Z /T, H oG
7 R i A FEL P VS B R R SRR . R i R A Y
SR AT SR MR R T AR i B i, AR I
AR ER 2 E AR BB
° iﬁ)\ﬁg}j_i:}ﬁo K E (VIN(MAX)) %‘Zﬁﬁﬁ%ﬂ:‘%ﬁ
TAERA RN EE. &/ME (ViNiny) W%
18 24 i ER(LENERZSUBEE S NI N (2N | ERTIB - SHES
WEIE e R R R . Asfn] DLk #%, 04, A RE
AR R
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T 21078 fr B 5 3 5x
%It F IR FIEF

e RARMHHEIR. AWM METESE. WGMEAHBIR
(ILoADMAX)) PR E T JC1F B SIS Y. 7 FIIESE ZK
T B2 e M LA R . L JBR P T AL s T BR 7 L 3%
Tt . BRI (I oap) P& TN IT, 2y
FHi A . MOSFET FH & #H ZEgu L.

o FERIME. HEBRIF IR Y L5 G 5 R L R T AR
. BT MOSFET H)FF A AE 5 FF A v 2 BUE
W, BefE TAEMRERKRIEE S KR AREA K.
R AEMUR A R, FEE MOSFET il i o AR 1Y K
R T ol 0 ST ok v 1 T AR A% B A B SK .

o HRTIES. BTSN, WAER TSR,
ok A 1. 55 i L S0 2 TR ASUAE % . P R AR
770 U0 VA 10 SN 7/ B 1 N 5 N = L i D =2 S 953
LR, UL RCR B, i gul wAak . sE A
/)N EE (O LR TR IR A Pl U E (R
TR FL R I R A E A ARy AR T 1%
/MBS Tots T — B WU S TR Sl H R
H20% ~ 50% WY SCUEHL L . 24 80 Bk ik b 8L = et
(SKIP MK B fA#RH42), HUBE 2 % PEM/PWM
FE AT R AR AR

R R
PR Fh T SRR ML AR s, R ARSANT

__ Vour (Mn - Vour)
ViN fosc ILoabvax) LIR

LUE ILoADMAX) = 5A, Vin = 12V, Vour = 5V, fosc =
300kHz, L0 BN 30% 3¢ LIR = 0.3 i,

5V x(12V-5V)
L = =6.50uH
12V x 300kHz x 5A x 0.3
TE R R SRR AL T, BB — > ¥ H PR ] RE A
£ U A PR JRR . R 2 0 L SRR e A R AR A O PR
W10pH. 1.5pH. 22pH. 3.3pH 5. [HUERAELERE A H
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HLFE S B 4 IR O AT 4T oR AT DA% g AR
(. R A R B (R T B R B S A
WO 2 /b ), 7E A LIR I B S 24 10 L G T
6 T LR (R . 0 5 LG GBS, PR 30 L O 06 - 06
Alpucror T E AT

Vout (Mn - Vour)
ViN fosc L

ANDUCTOR =

SR R AR Y LG F R IR, RN
B HAE7E 200kHz R IF3 TAE . BNz e K, DR
TEAR R TV E R (ppag) T A

AlNDUCTOR

lPEAK =ILOADMMAX) + 5

T [ERSIZIT ($13 MAX1537 B934 8h%1 )

TE 5V SMPSH, BIf# il — N RE G FR Rl AR e # AR Lk
(Bl 1) k=4 — B MBI . MAX1537 R dliE & T X
N, R RIS 2E ik F B 5V i TR AR RS RT B B
fil & DL5 -
FEHEAT R BV, N R B R R D R oK .
BTV VE A A TR #2620 [ B S 2L R A R A R R
WG, FEAAFEMM AL MBERE. FPER
MOSFET I8 72 21 % F MAX 1537 R4 HL It PR 10 15 A A R 18]
B, B TAESRSMSE (IR E R[S RN
TS B2, W id i Pl A - EE . AR
H 2 (8RR B 1 11 30 25 R e T B L % S it it — 4
Bk, ZaE. AR, AR £
f L %) LA -

ILoaD(MAX) = PTOTAL / VOUTS
XL, Propap A& 5 AR R Z 0, 1 oapavax)
S R B R R K I (15 5 % B B
4y IR (82 % R AR -
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A5 AR (N) R sE

N= Vsec + VEwp
Vouts + VRECT +VsENSE

X, Vepe BRMMERMAISARERENWHBEE, Vewp
%gﬂﬁéﬂﬁé?ﬁ%%ﬁfﬁ]}iﬁ%, VOUTS(MIN) %iﬁtﬂ%g
i/ IME, Vyper & R T [A 2 8 i MOSFET M i
0 R P . 7R TR 25 I 8 20 1Y) 3R T s 308 40 3% 2 3] 3 i FR
JE bR b, X AR DLBNE R . FEIIE AL, TR
PL b vt AR e g AR L 1 2 3, 2 K i R O 2
VOUTS: (VSEC - VOUTS)“ %Fﬁ?ﬁé’%@ﬂi E”ﬁ%:ﬂéﬁm
RER 2 60V DA R RO . AR R AR (U0 1N4001)
R B K8, REe M TR A . HAE B pe rk
# (WMURS120). Eiii#r FMREHBEES Viy - Vour /E
ZEHAS R I R LA
VFLYBACK = VSEC + (VIN - VouTs) x N

XH, NAERERFMEL (BIZH/F5%H), Ve & RlSE
Hig KERm B R . R ZRAER 2] Voyrs AR
fﬂl, J:J?tﬂ/‘JVFLYBACKEFﬁUﬁ%VOUTy :1:&%:&["3]1:_'3%“?
FE R O BE3E N R e S R R . AR E Bl R 2 D
S Ay Bl % 4 O R PR P A

Fi# 25 Bl iz

HL L L 1 X RS 7 B A S0, T HR 2 v -
Voup BUNRE . BN LB (A Fo VF LML B b 42
DR 75 2 2k 8 10 0 72 WA B E 0 e P R A0 0
7. 4 P T 0 2 e e A R T R e 0
SR T — M H B2 B B 2 AL

L (NLOAD(MAX))2
2Cout (VN * Dmax - Vourt)
AlLoapvaxy (T - AT)
Cout

Vsag = +

X, Dmax e KNG Z W (W, Electrical Characteristics %)
TRIF LM (1/fos0): AT%T Vour/ Vinx T (PWM

MAXIMN

FBFEIDA B BRI E A 5x
W FBIREFZS
) L x 0.2 x Iyax (ViN - Vour) BEAKHRER) . H ik

1) % SR 01 S R T 7 2 9 L T ot
KA

p)
(NLOAD(MAX)) L
2Cout Vour

VsoAR =

RiARE
PRV ITRR A e /ME SR K, BEAIE SRR EN T A%
YO 1R Y o /ML INHATS 6 i 2 e R R B R . DA P R LR
%ILOAD(MAX)JJ[I?J‘C?BZEE%E’J**, JH:

AlINDUCTOR)

lLimiT > lLoaDvAX) + ( 5

X Ty vy 5 T AR /N R PR A R ARG 3 A P
(Rsgnsp) e AN E T BRI TR A9 e/ ME 2 70mV .«

B ILIM_ 2SI Ve b, BRITTR A BOAME . wTREIK
T, RIS T ILIM_ 5 ER 1/10. ZXTIRR
HE TR, W REF MBI 2 7] 3 — S 4 &
#r, JHEILIM_ 2B RS AL B AREF 500mV 2
2V IR AT E RN BT 50mV 2 200mV BT TRR . 9797
FRLAT, IR 19 K5 FERTHLRE, FF4E40 i 2% 1Y LI 158 R
10pAZids, XFEREER AR I A B R IRZE .
FEL ARSI 77 5 (& 9y AT B e e T PR R B A T SR G
WEEGT, U E RS, BT IR AR 00O
. EIIFRE R . KBy AR TRE (Vv
P& R 50mV 2 100mV, SLEA M E R AT i T k15
RSENSE = VLIMIT/ ILIM
TS PR B 1 R R RGBT A AR B, ] AR ELERN
Bz 3 — 19 K E BRI, & 9a iR .
3 Tl & A mT X FEL JER L I S T R WA AR, SRS 1Y PR I
3.
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@F%’ IR @ﬂﬁéﬁ%?f 5x
i F RS
TENT—Fhikse, WFIRLLFRGRITAGERBER

KIIFRWN, 0T LLTE RS Wi % 3% — S B RC FL
(B 9b) SRIB/INNFE, SR B H k-

L
= = Cea X Req
L
o Ry LR A0 BB BB . R X AR,

1A A L 5 B LML (Rgs = Ry)- FEE
AAT, HLBCEAN Ry (8 R HL BRI T4

WA, BEAh, 5 BEIERENE A AT E N,
R REE A — TR, NI tH ERRER.

Bt BB

o LR R U FRLS 1) SRR IR LR (BESR) R BBAK, DAE MY
i 20 A T AR R A R BRI ESR B AR EE R,
TR TR, WM EANAEN R, DIE
FE f% W AT L % DA G 2R S AR A B & ﬁﬁ(*ﬂﬁﬂkﬁ’ﬁ&
e, MASMES EAPHEE. Y ARERE. [KESR
HLAI (W% i 28 5 B A % i8R Y ﬂﬁﬁ%@?ﬁ’ﬂ ESR

LX_
MNAXIN
MAX1533 DL_
MAX1537

N
DH_ —Hi
NL

GND

L Rsense

Cour
v

CSH_

CSL_

a) OUTPUT SERIES RESISTOR SENSING

DH_

INPUT (Vin)

INDUCTOR

LX_
NAXI
MAX1533 DL_
MAX1537
GND

CSH_

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

Cour
v

CSL_

b) LOSSLESS INDUCTOR SENSING

B 9. HL o B

30

MAXIMN

TEL:15013652265 QQ:38537442



http://www.eehome.cn

PeEEW R . WL, i E AR N T
W2 i S0 (VRippLEp-p)) ZeR BT 9 ESR fR R {H :

VRiPPLE(P-P) = RESR lLoaDAX) LIR

AR, AN ELE, W fE s PR R AR
MR BSE (VipLe = 0.2V - 25 PRI 223 280 £
BT R AT

VRIPPLE - YpLE PesR
P-P) = R
SENSE

SR (¥ H 2 R R 5 2 K ESR BR BT R W ELR T A
¥, FRHAMEARG TEHAAR. Wik, @H7Ek
PEHLA SR, AU AR BSR FIAIUE IR, T AR 2 A
KN (ZIENITEE FISHFAS . OS-CON. B A& LA K H:
AR ). A NA RIS (R R
) W, HOR S S R DR IE 22 S0 1) Vg A
Vsoar AT ERE R E N . % kt, HERAEKRT
JEADRT P URUIE S S o ik = A 1F oY UM AR (R N SR [ F 1)
(LGRS ISR 45 ) Vsag T Veoar A30). AT, K
AAE UK U P A B BB ESR B AL, AT RE S i
MREMFRE N W H A SRS ).

BHEESRERER
ESR F miAH X T IF A B0 B e E T R GER R E I
e A RE P A R El R S

fesr <
v
2n Resr Cour

< fosc
T

Hiffegp =

X T H R B2 N 300kHz B ML T S F R, ESR & mi iR
ML T 95kHz, W EF7E 50kHz VAT . B4 TR &R 0 IE
T2z MY EH FR AT OS-CON FL 2538 & H A 25kHz
1 ESR Z iM% . 76 B BGRBE AR AT BT 2 5V E L i, il
JE25mVp_p BUE EKAYESR K1 25mV / 1.5A = 16.7mQ-
— H220pF/4V Sanyo R (TPE) FLAHI ESR 4 15mQ
(RKMEH). XS 48kHZ A A — A S, AR E
HEMZH.

MAXIMN

FITF 2104 AT R 5x
PET bl

Xt d 2 KT 50% WK A B RN %8 (Vour / Vin
> 50%), HHiH 20 EE R R KT P R R M L R Y
P :

VRIPPLE < 0.02 x VouT

L5, VRippLE = AIINDUCTOR X RESR * i Viy=2x Vour
ff, ESREmZR . Heh, bl #5055
:

RESR <0.04 x L xfosc

TE DA X R g SR SBUTIL B 4 It 01 195 200 T A8 BEAE R A IBURE
HEFZAHAEMERE, DiREEE. NI KRAR
P LA K ESR T RUBURENR, BRI ATRE L
fE. A, R A E A RGO T i L~ 2

b, BURA Z ARG R0 B AR KA, S U IURE SRR ]
RESEIT ALIE

AREE TAEA IR SAE AR Y R BB /48 ki =
BRI, XA BTSSR AR . Z Bt L BUARRE
EERN v EAWE, S TESRAM®, UET
M REG S R BB ERS . KRB SR K
Wi” REH B G R, Sk — A TAERA. B
W B RBA FAMEE A AL, BR T 3 Ik i S0 sh It
B HAt IR AL . A, EWRETURE, BT ESR A/,
gl RE TAEARFRSE . BB E NS, 15 A& A4 A R R
o TR B BR G R RE AR IR . X AR IR R R A T e
(9, (BRI AE 2 i 4t A o s T A AR R

i 2 A A Y i R B 7 vk R E D RN A R O f
K, Tl I 4005 i i PR PR S0 i .4, B B
TRORIIR Y - [ I — A 5230 PR O 4% Sk L5 FEL JRR P AL A 2
AR . B KRB 8008 L T Z e, AN
W —AFRLE f R

BB
N FEL S R R T O PR 38 B S0 R (Tgms) Y22
K. ER—AHEMIATE, MAREPRHERMS BitS
PR . WARR. S RERE 10T E LS
AR,
MAX1533/MAX1537 2% Fi 40/60 Fe AL A 45 &5 44, BIfi% A
BRI 83V AS ZAEETBHAZE.
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FITF 210 A AR 5x
Lk

AHECHHLE 180° £ AHSE 14 (FLEAR T 10V i B LRI 28
By, XFEMAAERPZE. B 10 FiRE5V/5A Al
3.3V/5A MR, i A H A RMS HLIT S5 A B R 58 &
Migk. MEIFRRTLIE . 40/60 UL 8 HH 7 %10 50/50 55
AFR [A] A T AR R

T REHM, MY EEIEHFES FEE. $30s-
CON), R R efIxt T b s i 7R 7 e o H A P07
X FES A v B AT RS GE RSN AR ET A
Flo ATHEBSEENREEMME A, MY EFEAE
RMS i A BRI TE B PR TH/N T 10°C IR A R

IhZE MOSFET BJit##
PAF MOSFET # VHMEM 3 B3 TR & R (>20V) 28
T2 C A B L vR O E T B Bk . A FR T R
(EE
11l MOSFET (Ny) FZBEFEHL Vinavmy M Vinavax) 9B
PERITTSCH0FE . BAROLT , Vinovy B B0 FERL K 299

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

50
45
40 [ 7\\\
IN PHASE
35 |
= 30 |-50/50 INTERLEAVING
2 25 (—F
- 20 X \ ,/
15 \
/1™ 40/60 0PTIMAL
1.0 INTERLEAVING
I i
05 5V/5A AND 3.3V/5A
0 L L L

6 8 10 12 14 16 18 20
ViN (V)

INPUT RMS CURRENT FOR INTERLEAVED OPERATION

Iruis = J (louts - In)2 (Dxs - Do) + (lour3 - )2 (Dixs - Dou) +
(lours +louts - )2 Dot + 2 (1 - Dxs - Dixs + Dot)

v v
Diys = % Dixg= % Dot = DUTY-CYCLE OVERLAP FRACTION

INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION

=t otV |

ViN

El 10. $iA RMS HT

32

T Vinoax W UG, P& Z [AHRFE AR . 202R Vinoa)
BFAHRFE R AR 2, B Y5 IR Ng IR SE. A, 2
R Vinonax) B EIBFE R =, IR 24 2% R I Ny - 0
RV BB RRR T, B, EmE SRS em
FEAHSE 1Y %) MOSFET (Nyy) AT DASE I & 5 B R

LEF IR MOSFET (Np) I 3725 FE AR L8 3l AT (Rps(ony)
RATE/N. H23 R (SO-8. DPAK B D2PAK) i&H .
A . BARIE MAX1533/MAX 1537 (A% 9K 3
#rDL_REWS 4R L2 08 1 FRL IR, DA(SE B2 (R M AR R e AR s 3
MOSFET Sl T AL . FEA T -3 AE R A Y
s BESHIA @B . BT AR ERT
gifgRst, ki MOSFET & — M EHEHF XK, FHILH LM
FEAS (M)

I MOSFET HITh#E
S IR B R (AR, &SR K. X T =il MOSFET
(Np) R, S IR0 B0 6 BEL M 400 FE & A 76 B AL I
AN

o Vi 2
PD (N4 ReS|st|ve):( \C;IET J('LOAD) Rps(on)

— ki, SR /NS I MOSFET W] W/ e i A R s
M I RHAE . SR, H T B Th R FEHAE 01 1 PR i,
Rps(ony MAER K, X R T /MY MOSFET I . 24
& FHFEE T I R BAERR B L. YA TA 15v
I %5 1 MOSFET B i #E 7 A B % .

5 S MOSFET (Ny) WIFF RHFE R MR, FHAE
W R B — S AR XE 5 AL Y L 5 S 3 R S B s [R] ) PR ER
XSO IR AL HE P ERA AR BT . MR AT TIPRER . JEAR
L&A PCB A SRR S5 . T T 58 FF R B8 (19 T 31U
JE— N EEFHBE G, RAEE RSB ERITA, &
TFAE Ny b 2238 — AP Sk 2R AT BRI -

°
(VIN(MAX)) Crss fsw lLoaD
lGATE

XHL, Cpes & Ny IR RSB, 1T Ig o MM SK5)
PR /W AL A U (S UME 1A

PD (Ny Switching) =
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438 L 3 A R A B R (B, T SR SRR R 1 O
T (C x VN2 x fgw)» 138 MOSFET [ FF 45 #E 1] RE < 5
R . IR Y R0 MOSFET TAE T8 1)
HL R B 9 1 Rpsony» 124 E TAET Vinavax)
B A% ARk, MR 2 B~ AN FABRAFEMLY
MOSFET -

X TR MOSFET (Np) ki, 4 HLtFE B i K, Zhig
wERK:

PD (NL Resistive)=[1 - [MHULOAD)Q Rps(on)
)

VIN(MAX

MOSFET I # (1 4 XF e I8 155 50t B0 76 7™ 51 4% 19 4%
T, e 3 OB I oapaax), EAIAE DU T H
T PR I Ml & SRR BNAE A% . oA T X R AT RE R AR AR B
T AT RGN .

AlNDUCTOR J
2

lLoaD = lumiT - (
X, 1 vy R PR R T SRR I L, A a T
PR 25 22 FITAG I EELFEL 0 22 . MIOSFET M. H 78 J2 % [ B BE
71, DAL 2 H T FE .

e — A IE 1) R P R B AR A M 4 2 — B (D), BABT L
{321 MOSFET B9 f& Al & 1 5 DX Ik 8] Py 3 . #2 HRA5Y
], e — N HUE BRI T AR 173 B ZARE .
YRR ESRAR A3 M, % ARE BT 2

B#BE

HZ A (Cpgr) WARM YRR, DL E il MOSFET
MR FER LK. —MIEA T, ER s % R~ MOSFET
MR 6, M 0. 1pF R ER 2RI . 4R,
LR B KR F =l MOSFET M KB A6, WA
EERT 0 IpF M EZEHRA. W XN, EFEE%EE
25 E B ARIEFE K =1 1) MOSFET MR 78 HL B [ 2% FL 2 4% i
L5 RN EREAGE T 200mV:

MAXIMN

FITF 210 A B AR A 5x
PET bl

_ QgaTE

CBST= Z00mv

XH, Qgate & =i MOSFET $4E it H BT L 5 19 5
WA B fer . A, B 38 ] n 7478 MOSFET FDS6612A
YE R 1 MOSFET . 4% fe il i 7 #2 (i o Bt =0, — 1
FDS6612A i KK A4 13nC (Vg = 5V). RIELL
EARK, IR EEBEAE N

13nC

¥~ 0.065uF
200mV

Cpst =

AT ROBREG . AT LR F— 4 0.1 F ORI
L%

B s

& E LR #

RNINEE
wANVATAERE (KZ) & KAZEW (W Electrical
Characteristics%%)ﬁ"]ﬁﬁ%’]o PRI, T BRICME, MEE
P AR TR R 2 TAER, BESMHERRSER, W
B, WAZEEE AN R it RS (DL 2 2 FE B o0 HY) P L
EMETAL. TETHREL FRMEZR, BEkE
AR RWHAEIR N R (Alpown) & T FF SIS R A BT
&’ (Alyp). XHFEHAE — M/ TIERE, B TS H:

]
MinviNg =Vout + VeHg + h [D - 1](VOUT + \Vpis)

MAX

KB, Vg M Vg 73 9l 78 H R FaL ]2 A 09 35 A= FL
B, &30 nf/MEN 1.5, T4 B /N A B R AT %
h = 1 #EATIHEA.

BRAENEE
MAX1533/MAX 1537 EHl#88 A — /Nl i [ 3845,
BHE T RIFTIEF RBRANEWEMGT, TEZNE
Kim A LYERE (MW, Electrical Characteristics %)e g N HL
FE & TZER, Joie SKIP U (1% & Aoy, R B& AR A
Bkt TAERL . ZEEA AL, Wi B ED
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T 21078 fr B 5 3 5x
%It F IR FIEF

SR TR A, IS 42 o 88 A ik K 9 ) 3 i (1)
fikdr, SFERCT BRI — A XS AR SRS TR
RIS, PRI E , (R, K R
v R UK B FF S 2 AR . 2 i F 2 Bk Bk o 454 1)
ﬁ/\l‘] KE HLE (VIN(SKIP)) ﬂ‘j :

1
ViNeskipy =VouT| 77—
fosc tonmMmiNy

U fosc /& I FSEL ¥ BEAE HY T S .

ENFI#R 7 /3 EE T

fFA PC AR AT Ja 2 AR IF A T4 . R e TAE

REW 4. FRBERNARTREINER & 1.

Bolfig, NOKRTA DR ITA AN IR M TZE, FR

i B —E. B TREBRENPCHRAR, M

TG -

o RHLJE M #E A 1Z RATRE A, JUH R R .
e, BB TIER 4.

o RINEIELM M ELL TN, XA B AR 2 -
HE. RHEFEFN PCB 20z HL 102) AT Bl A E
Pm 1% NE L. IEFR PCB i £ L2 K A LA
11, XE—-TEHEFRE WS, HEE 1mQ Wik
FHHTER AT e S ERCR A B TR

o E4EHF CSH_ M CSL_#ZAERFANEE (Rgpnsg ) M
Ui, FEL I R R 22 R R A

X S

34

o HNSRWAIAEE LK A T 2 W, W TR FE
M AR, AR R R R v RE A . BN, BT
A A B2 B =i MOSFET BYBE &5, T AN EE3E
FEL R B I 10 MOSFET 85 HL /85 i ) U8 i FL 28 2 A1 /Y
.

o MEEFFRTIE (BST_. LX_ . DH_FIDL_) AV it & # &
A MR EE 3% 84> (REF- FB_. CSH_. CSL._)-

R B

1) HIUHCETRITIE, R st (N R o
Cour_MDy FHMR) BHRAE—E. WAWRE, AKX
SO LTI , R 9 09 78 A DX 2

2) FEilER 1C 51K MOSFET MU, S fEIEXT N Al
Ny HUHEHRAEE, DIRIELX . GND. DH_.
DL_ MR ERsh2k i v . DL_ 1 DH_ HHAR 3K 2h £k wh 2
KM FE (A0 MOSFET S#il#% 1C W BE =y 1 3]
B, £R5ENN 50 2 100mil), PABH R L EAR 9 9K 3h 4%
BHAL, FFARUEBE DX A] B 38 R A e B (i T A .

3) ¥ SR BhAH O B T (BST_ AR & FIHL A 45
LDOS5 F5 i HLAY) BUfE— 2, HHEIETHEHIEIC.

4) DC-DC # il iyt 7 il 1 FEl 11 . ZERT
MERAEM A ENHTFE: AT EESYUETHDY
T 22 1 0 T 3% 2 R 0% A 481 5T 14 ) R UL T T
(EES R TTRIIE S R T IVALZIE S (O L BNl K
AHIE .

5) i H E R )2 Al 1 ot LB T 2 UE A IE
i+ . 2 DC-DC S 47 F B ZUX ] g 52 4L 13K
E .
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FIF 127 Rt B 3 5x
EEL T

CONNECT GND AND PGND TO THE

CONTROLLER AT ONE POINT
ONLY AS SHOWN
. R R L: r( 00
CONNECTTHE =~ OO h 00 VIATO POWER
EXPOSED PADTO —F+1 = GROUND
ANALOGGND [ |
o ninnanlim
]
VIA TO REF in o
BYPASS CAPACITOR VIATO Ve
A3 BYPASS CAPACITOR MAX1533 VIATO Vgg PIN
TOP LAYER BOTTOM LAYER

KELVIN-SENSE VIAS

UNDER THE SENSE
RESISTOR
(SEE THE EVALUATION KIT) DUAL
[ n-CHANNEL
MOSFET

|
INDUCTOR
SINGLE INDUCTOR
n-CHANNEL
MOSFETS
INPUT
8‘ cOUT 8
OUTPUT GROUND
+—— GROUND
HIGH-POWER LAYOUT LOW-POWER LAYOUT
& 11. PCB i)
M AXXIV 35
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Lk

41 i —
SIMIEE (4) DH1EE
TRANSISTOR COUNT: 6890
TOPVIEW - = . - PROCESS: BiCMOS
S <‘D o L o
3 Zl5 ‘% E58x3=z8
o L IATIBTIERITIE
ADIA (30, 1 27] CSL5
onNs [Z | (5] Fes
ON3 737 ! %] oos
ONA [7370 | v o) o
e o | /AXIM L ]
ILM3 |67 Waxissz 2o
s 7770 . 12| o3
REF |78 10| B3
GND [C3 Tt i SE
O > Al M m M| o
S58EEg3k 5
THIN QFN
6mm x 6mm
36 AXIW
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B N £ &(NE-nXEl/_g
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nhnongggN
n [ 32N PiNgiD.

123
PIN#1/ A DETAIL
ID.

DETAILB

»l_l-—‘Eg EI_| \ o3oese A
BOTTOM MIEW

€
<R IS OPTIONAL)
K. CORNERS ONLY (4x) i _
APPUCABLE TO .4mm PITCH PKC. ONLY L i L
T A T

Pm P mw e —Z @ —
EVEN TERMINAL 000 TERMINAL

SEATING
PLANE || Jo10]c]

BRALLAS /ML AXIVI

SIDE_VIEW
TME PACKAGE OUTLINE,
16, 20, 28, 32L THIN QFN, 5x5x0.8mm
T ST GGG w7
-DRAWING NOT TO SCALE- | 21-0140 | G |A
| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L_5x5 20L 5x5 28L 5x5 32L 5%5 PKG. D2 E2 L oo
SYMBOL | MIN. [NOM.[MAX. | MIN. [NOM.| MAX.| MIN. [NOM. [MAX. | MIN. [NOM. [MAX. CODES MIN. [ NOM. | MAX.| MIN. | NOM. [ MAX.] 20.15 | A\ owen
A 0.70[0.75]0.80|0.70| 0.75 0.80{0.70 [0.75 [ 0.80 |0.70 |0.75 | 0.80 T1655-1 | 3.00]3.10]3.20{3.00 |3.10 320 = NO
Al 0 [0.02]005] 0 [0.02]0.05] 0 Jo.02]0.05[ 0 Jo.02]0.05 T1655-2 1300 /3103201300 }3.10 {320} « | VES

T1655N-1 | 3.00 | 3.10 [3.20 [ 3.00 |3.10 |3.20| ** NO

0.25] - - 1025] - - 1025] - - 1025] - -
0.300.400.50/0.45]0.55] 0.65/0.45 | 0.55]0.65 [0.30 | 0.40 | 0.50

T2855-2 2.60 [2.70 |2.80|2.60 [2.70 [2.80 | =~ NO
T2855-3 3.1513.25 1335|315 |3.25 |3.35| = YES

A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. -

b [025]030]0350.25[0.30] 0.35]0.20 [0.25[0.30 [020 [0.25]0.30 120552 190013.101520/300 |3101820] | NO
D [490[5.005.10]4.90]5.00 | 5.10]4.90 |5.00 |5.10|4.90 [5.00 [5.10 20853 1900 13.1013.20/300 |3101920] * | VES
E__ [4.90]5.00]5.10]4.90]500]5.10[4.90 [5.00 |5.10]4.90 | 5.005.10 120564 |3003.10 3201300 310 |320| = | NO
- 050 55C. 055 55C. S0 BC 50 BSC T20555 | 3.15 | 3.25 [3.35 | 3.15 [3.25 335 040 | ¥
" T28551_|3.15 | 3.25 [3.35 | 3.15 [3.25 [335| = | NO
L

L1 B I I i - T2855-4 | 2.60 [ 2.70 | 2.80 [ 2.60 |2.70 [2.80| ~ | YES

N 16 20 28 32 T2855-5_ | 2.60 | 2.70 | 2.80 | 2.60 |2.70 [ 2.80 | = NO

ND 4 S 7 8 T2855-6__| 3.15 | 3.25 | 3.35 | 3.15 | 3.25 [3.35| NO
NE 4 S 7 8 [ T2855-7 | 2.60 | 2.70 [2.80 | 2.60 |2.70 [2.80| « | VES
JEDEC WHHB WHHC WHHD-1 WHHD-2 T2855:8 | 3.15 | 3.25 | 3.35 | 3.15 |3.25 [3.35| 040 | V.
[ T2855N-1_| 3.15 | 3.25 [3.35 | 3.15 | 3.25 [3.35| N

NOTES: [T3255-2_ | 3.00 | 3.10 |3.20 | 3.00 |3.10 [3.20] * NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-3 3.00 | 3.10 |3.20]3.00 |3.10 | 3.20 o YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T32554 | 3.00 | 3.10 | 3.20 | 3.00 |3.10 [3.20| = NO
3. NIS THE TOTAL NUMBER OF TERMINALS T3255N-1 | 3.00 | 3.10 | 3.20 | 3.00 [3.10 | 3.20| = NO

/A\ 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.

/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 MO220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,

BRALLAS /M AXIM

**SEE COMMON DIMENSIONS TABLE

10. WARPAGE SHALL NOT EXCEED 0.10 mm.
A\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. TME PACKAGE OUTLINE,
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. 16, 20, 28, 32L THIN QFN, 5x5x0.8mm
= Ve = 5
-DRAWING NOT TO SCALE- 21-0140 G A

MAXIMN 37
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9]
(a1
w
D2 @©
o A S
€ b [¢o.10 @cTA[E] (>D<
A D2 D212 4
PN 1 N | 1= 1 N PIN # 1 L0, /A\ ©
0.30x45"
RN OUUTOUooOU A z
1 = L (=f} =
2 b = o2 I >
3 = = ER o
=] [ a
B 1L NExXE B2 — = ¢ E
/-=L d
V=] [=
(=) =
pN=F P= |
! = |J T |+| = K
| nnonnnnmg T
Ii'l DETAL A T AN j:r
(ND-1) X E——r |
JOP VIEW DETAL B
| DETAL B BOTTOM VIEW
B L
j [ ¢ 3
%] (R IS OPTIONAL)
PKG. CORNERS ONLY (4x)
APPUCABLE TO .4mm PITCH PKG. ONLY DETAL A L 1 L
EVEN TERMINAL 00D TERMINAL
LA v,
DRALLAS /WIAXI/VI
FroeRETRY BECRUATON
TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
TR SR G, A
21-0141 | E | 4
COMMON DIMENSIONS EXPOSED PAD VARITIONS DOWN
BONDS
PKG. 666 L6 48L_6x6 PKG. 02 2 ALLOWED
SYMBOL | MIN. | NON. [ NAC_| WIN_ | NON. | WA | WMIN | NOM. | NAX CODES | MIN. [ NOM.| MAX.| MIN. | NON.| MAX.
A_|o7o [075 |00 |o70 [075 | 080 | 070 | 075 | 060 T3666-1 |3.60 |3.70 [ 5.80 [3.60 [3.70|380] NO
A o |00 [00s [ o [oo2 [oos [ o - [oss | T3666-2 | 3.60 |3.70 | 5.80 [ 360 | 3.70 | 3.80| veS |
) 0.20 REF. Q2D REF. 020 REF. | T3666-3 |3.60 |3.70 | 280|360 |370[380| No |
b [020 [025 [ b3 |02 [03s [ 030 |o1s | 02 | as T4066-1 | 4.00 [4.10[4.20 [ 400 [410]420] no
1] 5.90 800 &10 5.90 6.00 &10 580 6.00 610 T4066—-2 |4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
£ [590 | eow [e0 |[590 [600 [ a0 [5e0 [ 000 | 610 T4066-3 | 4.00 | 4.10 | 4.20 | 400 [4.10[ 420 ¥ES
] 050 BSC. .50 BSC. A0 BSC T4066-4 | 4.00 | 4.10 [ 4.20 | 400 [4.10[420] MO
k 028 | - - jo» | - - 1025 | 085 | 045 T4086-5 |4.00 [4.10 [ 4.20 [ 400 [410]420] NO
L 045 | 085 | DG5S | 030 | 040 | 050 | 040 | 050 | 060 T4866-1 |4.20 [4.30 [ 4.40 [ 420 [450[440] vES
u -1 - - -1 - - o0 | os | 050
N » « I
N> ) 10 12
N ) 10 12
EDEC WD-1 WAD-2 -
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
ATHE 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.
ADIMENS\ON 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.
5 DALLA! Y
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. mg s Tosn /VI /J‘I/VI
9. DRAWING CONFORMS TO JEDEC M0O220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1. PROPRETART INFORUATION
iz
10. WARPAGE SHALL NOT EXCEED 0.10 mm. PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
T RN SN =5
21-0141 | E | %
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