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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, INA, LDOA 10 GND .....ovoooveeeoes -0.3V to +30V
GND 10 PGND ..o, 0.3V to +0.3V
LDOS5, LDO3, VGG 10 GND ... 0.3V to +6V
ILIM3, ILIM5, PGDLY t0 GND- ..o, 0.3V to +6V

CSL3, CSH3, CSL5, CSH5 to GND -0.3Vto +6V

ON3, ON5, FB3, FB5t0 GND .................. -0.3V to +6V
SKIP, OVP, UVP 10 GND.......ooooooooooooooceeeeeeeeeeeeeeeeeee -0.3V o +6V
PGOOD, FSEL, ADJA, ONA 0 GND...........ooooooooi. -0.3V to +6V
REF 10 GND .ooooooooooooooo -0.3V to (Vce + 0.3V)
DL3, DL5 to PGND.......... -0.3V to (Vi.pos + 0.3V)
BST3, BST5 10 PGND ....ooooooooooooo -0.3V to +36V
LXB 10 BSTB oo -6V to +0.3V
DH3 10 LX3 oooooooococoocooccooc -0.3V to (VasTs + 0.3V)

LXS 1O BSTS i -6V to +0.3V
DH5 O LX5 oo -0.3V to (VBsTs + 0.3V)
LDO3, LDO5 Short Circuit to GND ... Momentary
REF Short Circuit to GND .....ccoooviiiiiiiccc Momentary
INA Shunt CUIrent..........oooiiicice 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 ..............cccccoeoeee -40°C to +85°C
Junction Temperature...................
Storage Temperature Range ...............
Lead Temperature (soldering, 10S) .....c..cccoovviviiiiiiiinnnn. +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,
ILDo5 = ILDO3 = ILDOA = 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

INPUT SUPPLIES (Note 1)
LDO5 in regulation 6 26

VIN Input Voltage Range VIN \
IN = LDO5, Vours < 4.43V 4.5 55

VIN Operating Supply Current IIN LDO5 switched over to CSL5 15 35 HA
VIN = 6V to 26V, both SMPS off,

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

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

Quiescent Power Consumption Pq VesLs = 3.5V, Vgosis = 5.3V, ViNa = 15Y, 3.5 4.5 mwW
ILDoA = 0, PIN + PcsL3 + PcsLs + PiNa

. Both SMPS on, FB3 = FB5 = GND,

Vcc Quiescent Supply Current Ilcc VesLa = 3.5V, VesLs = 5.3V 1.1 2.1 mA

MAIN SMPS CONTROLLERS

;SZ@O“tp“t Voltage in Fixed Vouts | Vin = 6V to 26V, SKIP = Ve (Note 2) 3280 333  3.380 v

5V Output Voltage in Fixed Mode VouTs VIN = 6V to 26V, SKIP = Ve (Note 2) 4.975 5.05 5.125 \

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

Mode Vre_ duty factor = 20% to 80% (Note 2) 0.990 1.005 1.020 v

Output-Voltage Adjust Range Either SMPS 1.0 55 \

FB3, FB5 Dual-Mode Threshold 0.1 0.2 \Y

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

DC Load Regulation Either SMPS, SKIP = Ve, 201 %
ILoaD = O to full load
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLiM_ = V1LDos, VINA = 15V, VIpoa = 12V,

ILDO5 = 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 toNMIN) | (Note 3) 200 ns
40 %
SMPS3 to SMPS5 Phase Shift SMPS5 starts after SMPS3 -
144 Deg
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF \
Current-Sense Input Range CSH_, CSL_ 0 55 \
Current-Sense Input Leakage _
Current CSH_, VesH_ = 5.5V -1 +1 PA
Current-Limit Threshold (Fixed) VLIMITZ VesH_ - VesL, ILIM_ = Ve 70 75 80 mV
c . Threshold ViLIM_ = 2.00V 170 200 230
urrent-Limit Thresho
(Adjustable) VLIMIT_ VcsH_ - VesL ViLim_ = 1.00V 91 100 109 mV
ViLiM_ = 0.50V 42 50 58
Currenf[-len Threshold VNEG VCSH. - ngL_, SKIP = V¢, percent of 120 %
(Negative) current limit
Currellwt—lelt Threshold (Zero Vx VPGND - Vix_, SKIP = GND, ILIM._ = Ve 3 mv
Crossing)
ILIM_ = Vcc 10 16 22 mV
ldle-Mode™ Threshold VIDLE VesH_ - VesLo With respect to current-
. 20 %
limit threshold (VLimiT)
ILIM_ Leakage Current ILIM3 = ILIM5 = GND or Vcc -0.1 +0.1 uA
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,
LLDO5 Output Voltage VLDO5 0 < ILDOS < 100mA 4.80 4.95 510 V
LDOS5 Undervoltage-Lockout Fault o N
Threshold Rising edge, hysteresis = 1% 3.75 4.0 4.25 \
LDOS5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% 4.41 4.75 \
LDO5 Bootstrap Switch LDO5 to CSL5, VesLs = 5V,
; 0.75 3 Q
Resistance ILDO5 = 50MA
Idle Mode 72 Maxim Integrated Products, Inc. HIFTFR -
MAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLim_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILDO5 = ILDO3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

MAX1533/MAX1537

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

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

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

LDO3 Bootstrap Switch Threshold Rising edge of CSL3, hysteresis = 1% 2.83 3.10 \

LLDOS Bootstrap Switch LDO3 to CSL3, VcsLz = 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, Vcsi3 > 3.1V, 250 mA

Overto CSL_) VesLs > 4.7V

AUXILIARY LINEAR REGULATOR (MAX1537 ONLY)

LDOA Voltage Range VLDOA 5 23 \

INA Voltage Range VINA 6 24 Vv

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

Internal Feedback VINA > 13V 1.4 120 124 v

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

External Feedback VADJA VINA > VIDOA + 1V 1.94 2.00 2.06 v

ADJA Dual-Mode Threshold 0.1 0.15 0.2 \

ADJA Leakage Current VaADJA = 2.1V -0.1 +0.1 uA

LDOA Current Limit VoA forced 1o ViNa -1V, VADJA =19V, | g4 mA
VINA > 6V

Secondary Feedback Regulation VINA - VLDOA 0.65 0.8 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, IL.poA = no load 50 165 uA

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, IRegr=0 1.985 2.00 2.015 V

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

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

FAULT DETECTION

Output 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

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLim_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILDO5 = 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
?rLingurt]rLeJQ:s[;/oltage—Protechon With respect to error-comparator threshold 65 70 75 %
S;gg:;:t?oieg;g?ge Fault- tuvp 50mV overdrive 10 us
glit:;agr%?ri;voltage—Protechon tBLANK | From rising edge of ON_ 6](1011/ s
PGOOD Lower Trip Threshold With respect to error-comparator 44 0 75 | %

threshold, hysteresis = 1%
PGOOD Propagation Delay trgoop_ | Falling edge, 50mV overdrive 10 us
PGOOD Output Low Voltage ISINK = 4mA 0.4 V
PGOOD Leakage Current IpGooD_ | High state, PGOOD forced to 5.5V 1 uA
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 RDH BST_ - LX_ forced to 5V 15 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_ = ViIx_ = 26V <2 20 uA
INPUTS AND OUTPUTS
) - ) High 24
Logic Input Voltage KIP, hysteresis = 600mV \
Low 0.8
. L 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
_ ) Rising trip level 1.10 1.6 2.20
SHDN Input Trip Level - - \
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
MAXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLim_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILDO5 = 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 Vce-0.2

FSEL Three-Level Input Logic REF 1.7 2.3 \
GND 0.4
OVP, UVP, SKIP, ONA, ON3, ON5 = GND 1 o
orVce

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

CSL_ Discharge-Mode

On-Resistance RDISCHARGE 10 25 Q

CSL_ Synchronous-Rectifier

Discharge-Mode Turn-On Level 0.2 0.3 0.4 v

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, Vin = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLiMm_ = ViLDos, ViNa = 15V, ViDoA = 12V,
ILDO5 = ILD03 = ILDOA = no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
INPUT SUPPLIES (Note 1)

LDOS5 in regulation 6 26

VIN Input Voltage Range VIN V
IN = LDO5, Vours < 4.4V 4.5 55

. LDO5 switched over to CSL5,

VIN Operating Supply Current [N cither SMPS on 35 PA
VIN = 6V to 26V, both SMPS off,

VIN Standby Supply Current IIN(STBY) includes IS 170 pA

V|N Shutdown Supply Current lIN(SHDN) | VIN = 6V to 26V 17 PA
Both SMPS on, FB3 = FB5 = SKIP = GND,

Quiescent Power Consumption Pq VesL3 = 3.5V, VgosLs = 5.3V, Vina = 15Y, 4.5 mWwW
ILDOA = 0, PIN + PcsL3 + PcsLs + PINA

. Both SMPS on, FB3 = FB5 = GND,

Vce Quiescent Supply Current Icc Vosia = 3.5V, VesLs = 5.3V 2.5 mA

MAIN SMPS CONTROLLERS

3.3V Output Voltage in _ 5

Fixed Mode Vouts | VIN =6V to 26V, SKIP = Ve (Note 2) 3.28 3.38 \

5V Output Voltage in Fixed Mode VouTs VN = 6V to 26V, SKIP = V¢ (Note 2) 4,975 5.125 V

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

Adjustable Mode VB3, VFB5 | ity factor = 20% to 80% (Note 2) 0.982 1018 v

Output-Voltage Adjust Range Either SMPS 1.0 55 \

FB3, FB5 Adjustable-Mode

Threshold Voltage Dual-mode comparator 0.1 0.2 \

6 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLimM_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILDO5 = ILD03 = ILDOA = no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 4)

Wit TR

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 \
Current-Limit Threshold (Fixed) Vumim— | VesH. - VesL, ILIM_ = Vce 67 83 mV
c . Threshold ViLiM_ = 2.00V 170 230
urrent-Limit Thresho
(Adjustable) Viumim— | VesH_ - VesL_ ViLim_ = 1.00V 90 110 mV
ViLim_ = 0.50V 40 60
INTERNAL FIXED LINEAR REGULATORS
ON3 =0ON5=GND, 6V < V|N < 26V,
LLDO5 Output Voltage VLDO5 0 < ILpos < 100mA 4.8 5.1 V
LDOS5 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 < lLoab < 100mA 3.20 3.43 V
AUXILIARY LINEAR REGULATOR (MAX1537 ONLY)
LDOA Voltage Range VLODA 5 23 \
INA Voltage Range VINA 24 V
LDOA Regulation Threshold, ADJA = GND, 0 < ILpoa < 120mA,
11.4 12. V
Internal Feedback ViNA > 13V 0 55
ADJA Regulation Threshold, 0 < ILpoa < 120mA, VLpboA > 5.0V and
External Feedback VADIA | \na > Vipon + 1V 194 2.08 v
ADJA Dual-Mode Threshold ADJA 0.10 0.25 V
Secondary Feedback
Regulation Threshold VINA - VLDOA 0.63 0.97 v
INA Quiescent Current IINA VINA = 24V, ILDboA = no load 165 PA
REFERENCE (REF)
Reference Voltage VREF Vcc=4.5Vto55V, IRetr=0 1.97 2.03 V
MK/ 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLimM_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILDO5 = ILD03 = 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 °

OL.HDUt Undervoltage-Protection With respect to error-comparator threshold +65 +75 %

Trip Threshold

PGOOD Lower Trip Threshold With respect to error-comparator threshold, 140 70 %
hysteresis = 1%
PGOOD Output Low Voltage ISINK = 4mA 0.4 V
PGDLY Pulldown Resistance 25 Q
. REF- REF+
PGDLY Trip Threshold 02 02 \
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 5 Q
. . DL_, high state 5
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 3
INPUTS AND OUTPUTS
. - . High 24
Logic Input Voltage KIP, hysteresis = 600mV \
Low 0.8
High 0.7x
Fault Enable Logic Input Voltage OVP, UVP, ONA Vce \
Low 0.4
- ) Rising trip level 1.1 2.2
SHDN Input Trip Level - - V
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 Vcc-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 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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SKIP = GND
-\Vg

SKIP

MAX1533/37 toc02

1 2 3 4 5 6
LOAD CURRENT (A)

3.3V OUTPUT VOLTAGE (0UT3)
vs. LOAD CURRENT

T T )

SKIP = GND =====" 1E

SKIP=Voe —— |3

. ]

1 2 3 4 5 6
LOAD CURRENT (A)

NO-LOAD SUPPLY CURRENT
vs. INPUT VOLTAGE (STANDBY MODE)

ON3 = ON5 = GND

MAX1533/37 toc08

0 5 10 15 20 25 30

INPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)
= o o o o
g 8 2 82
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5V OUTPUT VOLTAGE (0UT5)

vs. INPUT VOLTAGE

NO LOAD

MAX1533/37 toc03

10

15 20 25 30

INPUT VOLTAGE (V)

3.3V OUTPUT VOLTAGE (0UT3)

vs. INPUT VOLTAGE

NO LOAD

MAX1533/37 toc06

2%
=

10

15 20 25 30

INPUT VOLTAGE (V)

SHUTDOWN SUPPLY CURRENT

vs. INPUT VOLTAGE

SFDN-GND |2
g
I
I |
5 10 15 2 2% %0
INPUT VOLTAGE (V)
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MAX1533/MAX1537

FIF L2 Bl 3 5x
B e A 22

/] i
AT (B4 14 (%)
(MAX1537 circuit of Figure 1, Vin = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
IDLE-MODE CURRENT LINEAR-REGULATOR
vs. INPUT VOLTAGE 2.0V REFERENCE LOAD REGULATION LOAD REGULATION
35 | | s 202 - 50 s
< » DUTY CYCLE 5 g 5
30 TLIMITED g g _ g
1 5 E ) LD03 5
25 : 7 2.01 E SN | E
= 2 ; 7 = &5 —
= 3 2 = LDO5 ~
Z 20 p 3 3 90 ™
%: /: E 2.00 P>~ ; \
o ! o~ o — S
E / : m 1 = -0
1. : a
0 : 1.99 S
05 3 = 150
‘ : ViN=6V
5V OUTPUT ON3 = ON5 = GND
0 1.98 -200 ‘ ‘
0 5 10 15 20 25 30 20 0 2 40 60 80 100 0 20 40 60 8 100 120 140
INPUT VOLTAGE (V) REF LOAD CURRENT (uA) LDO LOAD CURRENT (mA)
AUXILIARY LINEAR-REGULATOR LINEAR-REGULATOR
LOAD REGULATION INTERLEAVED OPERATION STARTUP WAVEFORMS
12 1 . - - MAX1533/37 toc14 i} . MAX1533/37 toc15.
’ E 12V o = 5V y o
I OO SO FOS U0 FOF: O0S 0 UOY EPL 8 1~ b e A
E 0 0 SRSV sy
= 120 = . W S
§ \ N b A
ar \ C .
2 119 S~ 0 NS TR -
o
= I S SN N S |c
= \ ol
118 v
E D
0
. . - N . . F . - -
17 L o b :
0 40 80 120 160 200 2.0ps/div 400ps/div
LDOA LOAD CURRENT (mA) A. LX5, 10V/div A. SHDN, 5V/div
B. 5V OUTPUT, 100mV/div B. LDO5, 2V/div
C. PWM5 INDUCTOR CURRENT, 5A/div C. LDO3, 2V/div
D. LX3, 10V/div D. REF, 2V/div
E. 3.3V OUTPUT, 100mV/div 100€2 LOAD ON LDO5 AND LDO3

F. PWM3 INDUCTOR CURRENT, 5A/div

10 MAXIMN




FFE 10 KB RI 5 3L 5x
4 F R # 28

HR T (EFFIE (%)

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

DELAYED STARTUP WAVEFORM
(LIGHT LOAD)

MAX1533/37 toc16

e

2ms/div

A. ON5, 5V/div

B. 5V OUTPUT, 2V/div

C. 3.3V OUPUT, 2v/div

D. PGOQD, 2V/div

1002 LOAD ON OUT5 AND OUT3, ON3 = REF

SHUTDOWN WAVEFORM (1<2 LOAD)

MAX1533/37 toc19
e

v LT,

100us/div
A. SHDN, 5V/div
B. LDO5, 2V/div
C. 5V OUTPUT, 2V/div
D. INDUCTOR CURRENT, 5A/div
E. DL5, 5V/div
ON3 = ON5 = Vg, OVP = GND

MAXIMN

.(A

STARTUP WAVEFORM (HEAVY LOAD)

MAX1533/37 toc17
FrrTTTTT

SHUTDOWN WAVEFORM (NO LOAD)

MAXW 533/37 toc18
—r—]

$ d A Ly A
B
C
{0
E
400us/div 2ms/div
A. ON5, 5V/div A. SHDN, 5V/div D. 3.3V OUTPUT, 5V/div
B. 5V OUTPUT, 2V/div B.5VOUTPUT,5V/div ~ E.DL3, 5V/div
C. INDUCTOR CURRENT, 5A/div C.DL5,5V/div  F.PGOOD, 5V/div
D. LDO5, 1V/div ON3 = ON5 = V¢, OVP = GND
E. DL5, 5V/div
1.0Q LOAD
5V OUTPUT LOAD TRANSIENT 3.3V OUTPUT LOAD TRANSIENT
(FORCED-PWM) (FORCED-PWM)
MAX1533/37 toc20 5 MAX1533/37 toc21
TR T B e
1a 4A P I Y.

40ps/div
A. lout3 = 0.2A TO 4A, 5A/div
B. Vgurs = 3.3V, 100mV/div
C. INDUCTOR CURRENT, 5A/div
D. LX3, 10V/div
SKIP =Vce

40us/div
A. louTs = 0.2A TO 4A, 5A/div
B. Vours = 5.0V, 100mV/div
C. INDUCTOR CURRENT, 5A/div
D. LX5, 10V/div
SKIP = Ve

11
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MAX1533/MAX1537

T 1L foi B 5 3 5x
Wt TR RIE#I#S

HR T (EFFIE (%)

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

3.3V OUTPUT LOAD TRANSIENT OUTPUT OVERLOAD
(PULSE SKIPPING) (UVP ENABLED) LDOS5 LOAD TRANSIENT
MAX1533/37 t0c22 MAX1533/37 toc23 MAX1533/37 toc24
4A _"Em\*-\_;‘,\wm%_‘ww” T TrrrrrTrrr) T T [ r T r T ﬂ : ,
Lo [ 1A v A : S
0 o o R - Seo. [ T PP o
AR B U 0 o AR P
MH\M‘AW&L ............................ B 0 ;i :. Mmﬁw—
. s . . 100mA AR e
S S B
c 0 | \.u.;,.m.i 1| s :. ettt t h T |.!:|.1.'1 L?-l'! 1-1-;.-!1‘['&'
b SRR
oV R
o0 f C
E 495V ;
0 3

40ps/div 4us/div 20us/div

A. louts = 0.2A TO 4A, 5A/div
B. Vurs = 3.3V, 100mV/div
C. INDUCTOR CURRENT, 5A/div

A.PGOOD2, 5V/div
B. 3.3V OUTPUT, 3.3V/div
C. LOAD (0 TO 30A), 20A/div

D. INDUCTOR CURRENT, 10A/div
E. LX3, 20V/div

A. CONTROL SIGNAL, 5V/div
B. ILpos = TmA TO 100mA, 100mA/div
C. LDOS, 50m/div

D. LX3, 10V/div
SKIP = GND

20V
15V
10V
5V
5.06V
5.00v

4.95V

12

A 10mA

B 11.96V

20ps/div
A. INPUT VOLTAGE (Viy = 7V TO 20V), 5V/div
B. LDO5 OUTPUT VOLTAGE, 50mV/div

ON3 = ON5 = GND, I pgs = 20mA

ON3=0N5=GND

AUXILIARY LINEAR-REGULATOR

C. LDOA, 50mV/div
INA = VOLTAGE GENERATED BY SECONDARY
TRANSFORMER WINDING

LOAD TRANSIENT
MAX1533/37 toc26
o N
T P N L iy
) SN
180V |- Menvosmisnsonmpmmemannineses -+ C
100us/div
A ILpoa = 10mA TO 100mA, 100mA/div
B. INA, 1V/div

MAXIMN



FIF 210 A BRI E 3 5x
EL DL

51 Bl R

315

AR ThgE
MAX1533 | MAX1537

BRI . M LDOA BRI ZE 452 — > FELFH 43 & #1104 B Ze AR e # 1 fin 1
_ 1 ADJA FEREATIETT . ADIARRE/GIHE 2V, 1% ADJA Fl GND s e — e, HiiH
B, 44 R 950 D 157 FL B 1] S 7 12V -

5V SMPS BRI A . 215 ON5 S FL I =5 T SMPS B FF S HE, U 5V SMPS # {f e ;
1 5 ON5 A0SR ON5 St FLEAIC T SMPS HY G LS, 5v SMPS BE#k 25 1F . 20K ON5 55 REF %y

A%, 5V SMPS ¥ T 3.3V SMPS FIiAFE 5 JA 3 GERT B 30). ¥ ONS i AKX 3h 2
WU R DL S S R A iE % .

3.3V SMPS {f B A . 215 ON3 ¥ FL e 55 T SMPS (W JE FLF-, T 3.3V SMPS #

5 3 ON3 ffE; A0A ON3 i HLUIRAE T SMPS (ST, 3.3V SMPS B2k 1k A4 ON3 5
REFUHHIE, 3.3V SMPS# T 5V SMPS 355258 /5 1530 CGER f33h). 4 ON3 i FL e

UK B ARV ik RS A 2 ol B B A e

LDOA fffEfiI A . ONA MEIT LDOA M FHLAS H BSR40 #5698 G . ONA N s
— 4 ONA LDOA /i . f8i%51 %% LDO3. LDO5. CSL3. CSL5Zi#& Huekid, Rialff
LR 75 B DU E Bh g Bh

BRI . 1% = A5 AT SR % B RS A T S . 1% 3 GND. REF.
3 5 FSEL Ve B B TF S8 5 43 1) 2

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

3.3V SMPS WEAE PRI TRR 387550 . ILIM3 23 Ve B, PR IFRBLAE S 75mV .
4 6 ILIM3 XFF AR, CSH3 ATCSL3 2 [8) Ay R I TRR A Ao 6 55 T TLIM3 U FELE 1Y 1710,
ILIM3 % B R TS LN 500mV ~2.0V. Fe3] 75mv BOIAME R Z TR 28 Vee - 1V.

5V SMPS WEE PR LT TR 73 . ILIMS #4238 Ve i, BRIETTRERGAE N 75mV .
5 7 ILIM5 X AT R, CSHS AT CSLS 2 R Y PR3 1T PR F s 4 56 T TLIMLS 3 FL R 1Y 1710,
ILIMS i FL R BV L 500mV~2.0V . 56450 2] 75mV B E R H TR0 Ve - 1V

2.0V ENER RS . 7F REF FIBCDU 2 (8] ] — AN 25 R T 355 T 0.1 pF 196 % i 25
AT 0% . TR R UR AT S SNSRI i K 100pA MR . (H %8 R EIR 3l 61
6 8 REF R4 R A A HE L R PR JBE A R AR UK PR B A B 2 o L 1) 17 3 IR R 251
SHDN I 3% 5 v L R R G 15

7 9 GND R . R AE R E GND -

s 10 N BRI A . 83— 20Q (1 BRI A BHE 2 8 REFEIR (+44.5V~+5.5V).
cC Voo R 2 [A] 4 — A& 1pF LR M & A AT 55 %

FLUR L 45 AR S HEIR . FE PGDLY i % 2 — A2 B FL 25 ] 43R PGOOD 7E =5 [ s [i]

9 11 PGDLY PGDLY A SpA B ERCHFAT 10Q B FH. 4 H IR B BRI MR fs . 1>y
Eﬁiﬂﬁﬂ’ﬁ%lﬁé‘ﬁg, R, [RIE SpA ERIBOMTE . 24 PGDLY R REFI,

PGOOD fig.

MAXIMN 13
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MAX1533/MAX1537

T 1L foi B 5 3 5x

Wit TR

5B RA (%)
5§
AR Ih&E
MAX1533 | MAX1537
PRSP Ui . A SRAT A 4 LA AR S SR 10% (LAY, s R RS0 sl
10 12 PGOOD MEWERET, PGOOD it K HEF. PGOOD Y T4 PGDLY Aa 75 E i) #5 fE
R Y P sSMPS i 35 21582 JF PGOOD 28 K =i fH. .
11 13 v RBP4 6] . K OVP 58] GND e B 9 T TR 4 1IE #{E 1) 70%
K ELE B AE Voo I 28 1 AR, 8] A5 s O s e s B A7 4
12 14 DH3 3.3V SMPS [t i1 MOSFET Mt HK shi i . DH3 218 M LX3 %] BST3.
13 15 BST3 3.3V SMPS ) H 27 sh L8 v . 1 AR 6 BT /m i 32 B Ah R FL A8 TN AR A .
FE BST?3 b 58 16 — AN FRLBEL AT X DH3 (19 bz i b 78 5 .
14 16 LX3 3.3V SMPS ML BGE Rz . K LX3 % 2 BB E F Ml LX3 182 S ik 35 3 4% DH3
B AR S FEL YL 0L«
15 17 oV i EHEAR S 0 . K OVP #2 8 GND BEFR BN AL T TR 8 H B H 1 +11% .
M HES Ve BN, BRI IIRERZ, RIS bRt R 8 4
16 18 CSH3 3.3V SMPS [ FELJR I A LE St . FE B PR I TR 10 1E o . 1] 9 25 T R OR [+]
P EEL SR ARG 7 =K
17 19 csL3 3.3V SMPS [ e I ar A sty . SE SR SRR IN TR 1) s . 1] 9 25 HE T A OR [
RSN 5. Bbah, CSL3 I FIfE LDO3 1 H 2 A .
18 20 FB3 33V SMPS kA . 35 GND BHEREEE R 3.3V fi . rIEeislT, FR3FEE
E1V.
33V N EPZMERR A . R A/ 2.2pF (1nF/20mA) (S5 B S . Rl it
19 21 LDO3 100mA (F/)N). fii ABJEEUE LDO5. 4 CSL3 FREER T 3V, Zethf ey e,
LDO3 it — /Tl P 1Q. #iE i 200mA 1 FF i85 CSL3.
20 22 DL3 3.3V SMPS R IMHR 9K shigr i . DL3 (19 H 321§ 0 PGND 2 LDOS
21 23 PGND T 2R Hh
22 24 DL5 5V SMPS (I HIMR% 2K shigr . DLS5 (1 B R 321§ b PGND % LDOS .
SV TR R i . R AR/ 2. 2pF (1nF/20mA) RIHLE S5 85 24t Sh DL Rk
W IRsh#% . DH_ Bk zhas Glid BST ). PWM TEfhilee. MFBEHE. HiE
23 25 LDOS U5 Gl Ve B DR LDO3 B33V etk fa A i I . W] ol /PSR s a4 fit
/N 100mA (+25mA TR IR 4% . 24 CcSLs ERHBEKR T 45V, sv &t
FE#R KW, LDOS5 M — /Tl EH 0.75Q. #iE FLITE 200mA 1 IF i 3 CSL5.
24 26 FB5 5V SMPS HI R I A . %% GND £ E & sv i . alJEsR T, FBSREE 1V.
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FIF 210 A BRI E 3 5x
EL DL

5B RR (4
5|8
A Ihee
MAX1533 | MAX1537

o5 o7 osL5 5V SMPS [ FELJE AR A A i . B 8 HL A I T Ak . 1B 9 45 HE 1 TR R[] /19
LRI 5. eAh, CSL5 I FfE LDOS B E 25 A .«

%6 8 CSH5 5V SMPS [ HE A M4 A IE o . S8 B A T IEAR . B 9 45 H T MR R [RI Y
B e 7 5K

o7 o9 N Eﬁ)ﬁ%%ﬂmﬁﬁsv SR LA LDOS A . 0.22pF HEA B4 E PGND, 1ZHLA M
HHEIC.

o8 30 LX5 5V SMPS MY FLEGE RN . B LXS 2 £ RO M. LX5 102 = ik K 20 4% DHS 1Y
I v FEL YR

29 31 BSTS 5V SMPS 1 H 2 {2 3h LA 15 e . 452K 6 BT 7n i e 5 MR M AR . 76 BSTS Uil
BRI — A~ FLBEL AT 6 DHS 19y B i AT R .

30 32 DH5 5V SMPS ¥ = i Ml K shidi . DHS (921 9 M LX5 £ BSTS-

31 33 SKP Bk Sl A . R Ve, s E ARMES PWM . 425 GND NER%
i T AETE B kR B o =X
KW HA . 2 Voo KT SHDN #ii A T BRI il B P, MAX1533/MAX1537 4

30 34 SHON HEA KW, MR spA. HE Vo = 1 SHDN fit A b Tt il & FoF
UG, MAX1533/MAX1537 A &8 /a5). # SHDN E#% vy /T B30 E3). it
FHBH 43 i #5-4 SHDN 3 3% 21 vy SCBH AT 4 ) 4

— 35 INA B LDOA SR R A AR RS A . INA B ERIF AR R 24102 2] 26V .
AT (BUE 12V) 150mA B tfa E A4l . B INA i A E AL . LDOA 5 GND

_ 36 LDOA Z A% — A/ IMAN 2.2pF (1pF/20mA) R S5 . BSR4 Gt 1R wiix B AE

INA - LDOA = 0.8V, Hfilt’x 5V SMPS B DL5. ONA =i s i R 7] 37 2 i it A1 sl 220
R . LDOA HIIRZSX PGOOD ¥ A #0H .

MAXIMN
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FIF L2 Bl 3 5x
i1 o A A 22

x1. InENRTHIEE
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

Couts, 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

NL_ Low-Side MOSFET

MAX1533/MAX1537

Fairchild Semiconductor FDS6670S
International Rectifier IRF7807VD1

Fairchild Semiconductor FDS6670S
International Rectifier IRF7807VD1

DL_ Schottky Rectifier
(if needed)

2A, 30V, 0.45V¢
Nihon EC21QS03L

2A, 30V, 0.45V¢
Nihon EC21QS03L

Inductor/Transformer

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

3.9uH
Sumida CDRH124-3RINC

10mQ £1%, 0.5W resistor
Rcs IRC LR2010-01-R0O10F or
Dale WSL-2010-R010F

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

F2. THMNE

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 www.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

TELE A
MAX1533/MAX1537 bt bV FHHLE (B 1) 7] kAt —
AT A i RS, A HE M sv/5A R
33V/SAHLR. ZHBERARE 7V 224V, HEEH
B TCA R A LR T 4 BIANER 1. R 2 K.

MAX1533/MAX1537 P& P A B PRI T 19 28 78 =X
[ S A % B R s A . e D0 A B A M T R IE S A R A
N A A BRSO . AW ESLDO AR AE 5V AT
33VHEFAHEIE. MAX153718F —MBILDO, AIfEN
TiE 1Y 12V i SR A

16

Bl E4 47875 (LDO5 F1LDO3)

WA N AR R R #4877 AL B 9 5V (LDOS) M13.3V
(LDO3) kP24t . LDO5 A LDO3 FIEk 34 MOSFET
{14 M0 A BIK 2 #4542 (L L R, [ BSF S SMIP'S R 400 45 il R I
B T P, i N 32 A B T R (i O B LR (Vo). LDOS 20T
S AN ER AN R 2R 4 1oomA M IR Bh L, Hoh 1
MOSFET %38 2l (R AR [R] (4 FF 56 45 2% #1 4058 MOSFET
EHE, WHTE 5SmA~50mA JEFE HAE (). LDO3 WA PLYy
AN AR AL R > 100mA IR BT . LDO5 T LDO3
R — > 2 2pF BUCE KA B4 AR R B, B
FANER 3 L A 38 I 20mA, 1% HLA 19 25 & W B3 K
1.0pF-

MAXI N




T EICAE R m 2L 5x

Wit TR

5V1D0 i
OUTPUT c1 CiN :
10uF 2)10
i?” LD05 N g() .
Dast !_‘ DpsT 5
Ni MAXII — o0F
DHS * maxrsgs  DHS I nils f SECONDARY
BST3  MAX1537  BSTS — ouTouT
Cast 1 g%STF
0.1uF Aul
s s — ;
U DL3 DL5 4N| o2 ® 1
5.8ul L2 11 1:2 TURNS
PGND & LP = 6.8uH
GND %
= Res2
CSH3 CSH5 10mQ
3.3V PWM 5V PWM
- CSL3 CSL5 >
oureut = 1” Coum Corra 1% OUTPUT
0mQ = — __ = m g
e S s
022uF) | - SKIP -
Nl =
= )
FSEL f——
BOFZBKQ . REF (300kHz)
® ILIM3 Vee CONNECT
T0LDO5
ILIM5 PGOOD POWER-GOOD
SHDN PGOLY —| |—_|_
ON3 =
ON] oFF LD03 3.3V LDO
ON5 Ice; OUTPUT
ImuF
= MAX1537 ONLY
5 SECONDARY INA LDOA VL0
; OuTPUT QUTPUT
E ONJoFF  »—— oNA :
: ADJA :

% POWER GROUND

—L anaLoG 6ROUND

¢ INPUT (Viy)

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS

B 1. MAX1533/MAX1537 F5ifE 57 T8 %

MAXIMN
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MAX1533/MAX1537

FITF 10 AR 5x
P L

SMPS | LDO B #1]j#:
Y5y BB E R T LDOS B A DI RITIRE, HpgEs
0.75Q (JLHIE) p 5 1E MOSFET #4 CSL5 8 #%] LDOS,
[FIB SC B LDOS et fa R a4 . [RIFE, 2433V EHiHiE
T LDO3 B DI ITRE, NE1Q (JLRIH) p V4 1E
MOSFET #18 CSL3 % #E LDO3, [FHT 2 LDO3 it
TR EAY . XFEAEM 45 SOk (31 3 2 TAE, PEsE g
HPEB T ER R SMPS fi H B SR IR By, 1T AN 2 L L 48 Hh 2t
FRE# VR R ALK sh . T2t — AN %0% 8 90% [
FFCUE AR AR R, TR R S R RS 2 AR
JE#%, HEUG, B2 TE AT FRAK i T A o far A i S A
FrsREIhFE. 24 LDO_ % U152 UG, i i F it bR 1
KE]200mA -

SMPS 5V #EEHE R (LDO5F1Ve)
BRI AR (BRI ACIER#%) PLAh, JF IR
(SMPS) #RriA T E A sV I mE R, sV ImEBRIEH
MAX1533/MAX 1537 H#FIN 5v &R B4 (LDOS) 7™
. XANEZ LDO M MAX1533/MAX 1537 ] LA A7 3
o). bR O B b A R IR 5 [ 2 sV R ERRER (LDOS)
B A%, Fi, 5V LDO BB AE N PWM 5 il #%
Pt Ve, FENMRIR S BERLUR, BT i a K F A

Igias = Icc + fsw (Qgrow) + QGHiGH))
=5mA ~ 50mA (HLTIE)

itq:' > Iccy‘j ImA (-ﬁﬁi‘ﬂﬁ), fSW ﬂﬁﬂ:?@ﬁ)ﬁﬁ, QG(LOW)
M Qgeuign) & MOSFET 24 Tt Fréa i, vgg = 5V
Bk F) S A AR LT

H/EBJE (REF)

AN S B A G R P, 2v B E R RS B ATk
+1%, FEIMREF A TME RS WK EHBEERENE. REF M
=~ 0.22pF B KA B 1R B LA 5 E GND . B ifE
R IR AT [ AR A BRI 100pA BRI 10pA FLIL - 212 =
SMPS i i L E R B R R E (20.5%), HANEERELE
MU Fmak. o TREN AERREIRE, SRENRS
FEHLDO5. LDO3. OUTS5 Ml OUT3 i i L R 215 T B .
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Z{ERE/ KB ( SHDN)

% SHDN HZ{i 3] SHDN % A T i i A& FEF- DU i MAX1533/

MAX1537 #E AMEIIRE R WK, XAl R B P B AR S
R . SRR MAX1533/MAX1537 UHAE SpA #75
B . AT 5 W B e 6 0 B G P, A U 3R S SR IR
SRR AR . BRI IER JH3h, ¥ SHDN FH &
KTF 22V (SHDNHI A LTl & HLF) . #5570 22 H sh ok b
MJa3h, F¥ SHDN #E#:E] v . @k ER 1V SHDN
TR T PR AT R St A I 3 A A A B A FRL 9 O T £
. ARG, 1.6V EFHET TR EIE, A ZHN
JHEE AL % B ¥ [

SMPS iE 215

SMPS_EEZ{i. UVLO fIZ /B3

Vee EAEIZy 1V DLER 3 ERE AN (POR)IHE, E AL
KR 3t Fe DL R R B i B B A7 4% . POR FiL I R TIE 24
OVPZEM] (OVP = Vo) BHEHRILIR SRR, 524 OovPp fi
fE (OVP = GND) Bk, — H 2 sMPS # il
BIFH TEMIE.

Y 5vimERE (LDO5) BEM TH A XK ESER 4v)
B, Vee A UVLO HLBR AR 1L FFSCHE. — HsvimER
£ (LDO5) EFH 1% A UvLo [TRR FLE DL b H il #5 4b T
HRRIRAS, SMPS #EHil#R T 1 FF CHAE, Ha i FB BT HRTE
WA shrLES P R e .

FELJ SR S AL, P BT RO B R I 4 i 0 P L R
PRAERSF,  DUE PR AR IAFLIT . MAX1533/MAX1537
MEE LR N AN B, S B, BArEHE
W HBR WA A B R PR UM A 20% - A0SR % th 7E 128 A
B (17 foso) WA BREIRE, BEshit A Zpr &
FR BRI 20% . Wb &, BEEITE 512 a4
JEl 19 328 B A KRR U (B 5l th BA A e i RR e E, DL oE
RENFH N (B WA TAEFFEP R B SIEE) .
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FIF 210 A BRI E 3 5x
EL DL

LDO03 IN
3.3V LINEAR 5V LINEAR
> REGULATOR - REGULATOR o LDO5
SHON J_ T
lD—L —|—0
FSEL 030 LDO BYPASS LDO BYPASS
R —I_l_l_l_l_ CIRCUITRY CIRCUITRY
| GD—I_ —l—il
SKIP
Yy < ILIM5
ILIM3 o > < CSHS
CSH3 _ - < CSL5
CsL3 = BST5
BST3 g PWMS \I\
)/ e CONTROLLER DH5
DH FIGURE 3 /l/
3 CONTROLLER ( ) LX5
X3 \|\ (FIGURE 3) D05
LDO5 \I\ DL5
DL3 )/ . %f
PGND \l\ -
{7 > < Ad i
7y 7y FB DECODE [® -
ol 1 (FIGURE 5)
FB3 DECODE
(FIGURE 5) | INTERNAL
FB EI ON5
N3 E
REF
R
v
200 =
REF
~ . ; GND
= a2 -
> =3
o \ &= Y =23
ovp - & —
UvP | POWER-G0OD AND <
PGDLY ®|  FAULT PROTECTION maxissr | INA
> (FIGURE 7) AUXILIARY [ LDOA
PG00D LINEAR
REGULATOR | ADJA
(FIGURE) |~ ONA
NI <
L MAX1533/MAX1537

[ 2. MAX1533/MAX1537 1P 587 GEHE &

MAXIMN
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MAX1533/MAX1537

FITF 10 AR 5x
P L

*3. TIEER
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?ul\pl) after
(Delayed 5V SMPS HIGH REF HIGH ON ON 33V SMPS is in ON
Startup) )
regulation
Normal Operation Power—uONafter 5V
(Delayed 3.3V HIGH HIGH REF ON ON ON P o
SMPS is in
SMPS Startup) )
regulation

* SHDN A2 — TR IG R 235N, FFRET TR 1v,  EFFETTRRAE 7 1.6V ON3 Fll ON5 Y =5 CMOS Z#f A, ZHITH
JERINT 08V, EHEHHEXNKT 24V, HEEHEFAT 1.9V f2.1v 2 (2 Electrical Characteristics Z)-

SMPS 1EgE#E ] (ON3, ON5)

ON3 F1ON5 A I T-#] SMPS [ EHLF . ON3 5 ON5
ML BRI 2 4v DA EEHEBEXT . T H . ON3 3 ON5 HL
JE T FERN 1.6V DL & B X4 . B3 ON_ %
0.8V LA T AT VEBRE IS . R T FH P B B A7 2

SMPS _LEE /7
¥ ON3 2 ON5 FE 22| REF 1 38 {F %) 5 {9 %t 7E 55 — B 4
R TR R AT R PADR A, IEE S — i s Efa
FEJRAS. F A SMPS — HARAFFFEREERH — A
SMPS 1 e Wi, g Gl . KA#pE. 5% LDos i#F A
RIEBUE . 245 — AR AR, WA IE LRI #E A
W EL S AR

BB (B KHE)
L b R T BEBE AR (OVP B RLAK) ELITF I/ #8 4k T
RS R R B B e R ), B0 — B
R RO B RIS, 4 i 2 o VO B R IR 12
FRHEATHOR, B E RN 03V, Z248 X
HE A R LR A T — AR RELJE S SR TR LY . X RE T B
T A E MG MOSFET 5 A5 F B BT 77 26 9 B i 1)

20

fUE. 2 SMPS iR 2| 0.3v B, HALHIKS)
#% (DL_) B #omdbilhr &, K45 B 19 SMPS fi £ 7 5
GND. HLEFEMEMRREE TERES, DERAOEHT]
PR A AR T IS SMPS #5 il 25 #548 & B Il 7 14K
5K U EEL %

i LA IR (OVP = Vo), HURIDEKBh4E (DL_)
IR EhER (DH) BRK, MRSl LX #EA S .
T SMPS #E il #8 AN F shas i i, R, b F R
FEL R R i Y L 2 R 7 28 L SR R

BIESE. BN PWMER

B — A EFUE K pWM 5 2% DR — A 2 A TFER
FLEC AR, BN B AE 5 1 AT SR RN A X 3 o E R T 1)
R IRZ G5 MARRRAMERIEE S (E3). MAX1533/
MAX1537 R E RN, 230 T HAR % & B 0
LRSS, B & THEENIRZER R R HA R .
MAX1533/MAX1537 K A BAR 0 PR e 4, RN AT
ARG BOAS (9 %t FL 2 . AR ERBE 3G 25 77 26 7-0.19% B S5
PEINERE, Jrh TH PR ASEWE T, FH
TR ARG A FRLA I RS I A

MAXI N




FIF 210 A BRI E 3 5x
P ET bl

CSH FROM FB
(SEE FIGURE 5)
csL
REF/2
| + SLOPE COMP
— AGND
) 0.2 xVumir
-
R
IDLE- ] a DH DRIVER
MODE —S
CURRENT

SOFT-START
ON COUNTER |—#=  DAC CURRENT
LIMIT
A

0SC

S l;—o<l—0
A2xVumr — + 1 53 L
i R :>—> DL DRIVER
LX - J
T

MAX1537 ONLY

08V ————-
: ONE-SHOT

SECONDARY
FEEDBACK

B 3. PwM = il D) REHEE]
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MAX1533/MAX1537

FITF 10 AR 5x
P L

BFEEFE (FSEL)

FIM FSEL 51 I AT 3 pwM B 19 FF 200 . K44 H
T FSEL ## 7 NG AR X MR R . RAKEN T
YEMI# (500kHz) A B T/ = d R, (B &38R 56 i
R S BRCEN K. & T Aak i i/ /N
WA, MR AR (200kHz) TAERE S H &,
(B B DL R IO R~ FIEN AR w1 AL AR A

@ PWM =t

MR 5 ) pwM U | TR R AR, XA LRA
A5 AR 12 TF 5% A9 Sl BsF B] o 3 af 5 A K 00 T 95 19 A AR
BN IR A S m MR IR Bh I8 BN, X AE, FEGH
WMAERE TR, DH_MREHZWH Vour / Vine SRl
PWM M 9 sSUR T R A S 5 g . SR, SR PWM
TAER AR MR ST 5V BT S4ERF7E 15mA
2 50mA, ESMNB MOSFET FIFF 55 2 1 57 .

5t il PWM B Y B KA SR TH B T 8 R A R T 1R
FBEASMN . i T oR b pwM B AR I T R, B
R ASF FEL SR L 4 S ]

BEHTEEH (SKIP)

MAX1533/MAX 1537 A — M TAER = HH A (SKIP),
AT A4 ol # 1) 3E R EERAR HEAT A RE S AR A AR . A
I ARG, 24 F A I A A AR 0 3] R JE R U
T4 il 4% 28 DL SR IHLAK . XRE AT 3Rk H SO i
AT, FETERR T 8 [ i gephad — e kb, Dlf
LETRa e B U S B U A A5 o | o N (I o e o =
HIFN T —HAT PWM B GEH PWM)-

R4, FSELELER

FSEL SWITCHING FREQUENCY
Vce 500kHz

REF 300kHz

GND 200kHz

22

ZEHECE A TR
24 i PR PR S 45 TR, A I P e R AR O
CIPRI, P et il e 25 1k ol i (e] . R AL T, il
st [A] (AU P T 25 PR AR R T TR, R 2 S i A 1)
PR (HI ILIM_ E5E) 1Y 20% . 32 F 3 5 il 42 1 25 75 1A o
W — A RN O I TSR, R R
BRERBRUNAIA G % — @Al drad®
FE AR BE LR T OG5 AR W e LI, 4 o e L B Bk —
fikfr. DXRE, FERRECIHLOT, fa il v 0 B A9 2 i B0
UENI

B stk it E =
TE Bk Wk o BT, 45 2% 00 P8 7E B A i B B 4 2
PFM #3 (L 4). X P4 — A LR R2 e, 1%L
5T A ) ) L JBC L e LA T O Y S 3 s (]
i AR TEAR I MOSFET Pt (PGND % LX) Hu il
EK‘EE{)%T: . —H VPGND - VLx_E%1%H: 3mV ﬁ%ﬁﬁ“{ﬂ]lﬂ‘j
B, Lbacassmbl DL NAE (& 3). X TAENL 6k
PFM B3 5 BBk bk b pwM A 5 2 [B] (9 5 47 i, FEE L2
5k S AT TR0 2 A (il “Im e e
M) A —E. PFM/PWM A58 A R 1 oD (skrp) P
MR AH:

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

lLoaD(SKIP) =

YRR EE LT A A B bR ot TARRE S, IR OGP T
RES BAFAREL, XREWR, XHEAT LR kR R 3
A AR LA T A PRM MR P RS 48 AR RCR 2 (]
WA, — BT, BBV, RR — a2k
PRI FUBBORI, Wk TR R8s (BUEst
ARSI Y W W A 4 A5 N T S K5 )
AR A AR IR T R MGz T b S . (B2
T B A FL LA IR ) -

MAXI N




T E107KB RIS L 5x
4 F R # 28

1
1
1
1
|
1
I < IDLEL
T ton(skip) = Vv
— ' IN - Vout
= |
o 1
£ |
3 [ il it ieiieieieininial | Nt
o 1
S '
S
(&)
>0
=) ! !
= |----- i A R e ILOAD(SKIP)

0 —_—

ON-TIME TIME

TOERROR
AMPLIFIER ~*
ADJUSTABLE
- 0UTPUT
REF
2.0V)
FIXED OUTPUT ]
FB = GND -

CSL

I 4. kR iy B SE D)

HHBE
Electrical Characteristics 7" W B i R 5% 2= g
A A 5. YHEBGES T, MAX1533/MAX1537
VR R SO U (E , R, SCPROY B R
BLLG R RRME JT I ik & F T 08N S SO R Y 50% -
T pwM B GELL M) T, R OR
EN:

A V) Y

Vourewm = Veiow (1 ) SLOCE NOM J( RIF;PLE)
IN

L, VNom ABUER L, Agropg N 1%, VRIpPLE
i 2 EFE R OT -
TE W 2 EFL*%T‘F (Iout < ILOAD(SKIP)) MAX1533/
MAX 1537 X i th S (A 2 AT IR 8, Rk, b i
B R (= TR AR AT TR . 78 PRM BEX (It
SR T, Ho R R R G

B 5. WER GFT

f

=VNO|\/| +l(s—wj llDLE x ESR
fosc

VouT(PFM) 5
XA, Vnom WHERIH IR, fogc h PR 2% 19 ik
TFRIFR, fow NEBRIGIF IR, 10 Ipp g W2 Bk ko
s ) 2 R R X L R FL A

AR/ B E S E (IR R %)
4% FB3 H FB5 3| GND A 1E 4% [ 72 SMPS %t tH HL I (4331
3.3V HISV), XA A s o ERIEHE T CSL_
FVR UL 2 (6] FF) FELBHL 43 FE 28 T3 . 45 #% FB_ S 3RS0 T
CSL_F1GND Z [a) A HLBH 43 2 b, WIAFE 1V~55VZ
(i) 8 5 X6 B 1) i s FL (1] 5). R2 (FB 1 GND (8] (9 L)
RN 10kQ LA, R1 (OUT FIEB A A HLFH) A97HH A
R

v
R1 = R2 | 2= _ 4
VB _

KB Vpg =1V BRFRHE)-
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MAX1533/MAX1537

FITF 10 AR 5x
P L

P B R TR E I ERS, MK 3.3V SMPS B
HHERNH 5V SMPS Ik —28. HA Y cSLs HHHEES
T LDOS W HEZIR (4.56V) B, A feddad Py #EH  #
LDO5 #H# %] 5v fiith (CSL5). [FMER, W HA 24 CSL3
FER T LDO3 M HEZITR 2.91v) B, F#gidt uETIF
X¥ LDO3 HHF| 33V i (CSL3). 24 2R JH [ i i H
JERTEH 2 THER N AR . —HLDO_H CSL_HZ T
BF,  PRR Lk e FE 2 H DG P, 3K AT 7 i A FL A e
AR AR DAL IR MR

PRERHF (ILIM_)

PR 3t FEL 3% ) Y 22 43 FEL DA I A (CSHL_ AT CSL_ ) KX HL
SR W AT PR . A0SR A A S IR (R TR ]
B, PWM ¥ il #5 K 7 = i1 MOSFET (&13). M #RIR
Gigw T — A IR RRET, BRIERRGE 5B ER ]
AT, &0, pWMEGISASFHEHN TIERL. s
B 14 e K 00 3R FL O B /N T O (PR O T I BR L 2 {1 A FLJRK
SUP RN — 2. Rk, &K TERAE J1 2 R
BH. FRERME . JFRBUEM S B (Vour/ Vin) BIRREL.
EH PWM BT, MAX1533/MAX1537 475 1a B
BRI, PABH IE Vour A B B LR S [l L 3 KK . S 1)
PR 3 I TBR 24 R 1B 1) PR T PR (LAY 120%, B 24 3A%E 1L1M_
BF, BRI PR 2 B I 1 BRI T TRR A AR T AR AL .
ILIM_#E2 Ve BT TRECA BOAE (75mVv). ] DIE
I TE ILIM_ M%Z — /> FRUBE 73 R 85 o Xof R 3 [T R 247 I
HTARAT RS NS A PUE A TR T, 4 AR FL Y
N 2pA ~20pA. FRIETIFRIAEEIEE N 50mV ~200mV . ]
VAR, R IIR BB %E T ILIM_ s &R 1/10
A3 75mv BUANERZBIIRY KR Vee- 1V

FERE R PCB TR A HE AT A SR T AR IE LK ) MR RS A B
TR ZEARNET A E) CSH_ A CSL_ ¥ 1 22 43 FL i ke A5
5o 1C Ak 0 E BE R R AT R SR T R O R A B B B %
2, Sk LAY IERER  Kelvin BV EH T 5.

24

MOSFET ##k 35055 (DH_, DL_)

DH_ M DL_ WK sh# 4t 1k F T 3R sl o 4 R SF i i o
MOSFET I K R BRI % MOSFET . X 52104
N H AR 7 =S LU AR O], X R AR K vy -
Vour Z& - mii I 348 (DH_) REWS U AR A 2A
BIELGL, MARAMHAR IS4 (DL_) I+ 1.7A FI A
3.3A. X FETE R HLGL A A o] 42 (I 5k Sh A MR Bk B . i
B DH_ =] MOSFET JX 8% 1 BST_ Uit /M2 Y iR -
AR (Kl 6), mMilFAZHmIKsh4 DL W B H
] 52 1) 5V kMRS R4S (LDOS) SRFE AL RE .

38 R 8 DX RS () 42 il B A DL F DH_BK3h#%, - FH
IEHEASFET #E 55 — 1~ FET 56 & kWi 2 /i Tl . X FlE i
7 BE DX 5[] 9K 3 25 RE % 18 I 1R 58 Ju [ Y MOSFET, THBR
TEHEERRN, BERMER/N, NMRETS0E. XN
1 B A B XS] 42 ) FRL B RE W6 IE B TAE, M DL_
DH_ WX #h &% H 2 MOSFET Ml 2 18] 57 R G HLFE . I
FELEGH B A YIS, MAX1533/MAX1537 5119 i H
% 25 £ MOSFET Mtk 52 b A7 77 76 A AR FL A7 9 475 100 T 1 4
Ho “oelr” IR . X A BV R T AR F A BT8R E £k
(4 MOSFET 5 W8 g5 2 [B] BB 8524 1 9T i), FELR YRR
50 ~ 100mil)-

¥ DL_ B AR 09 R hLf S WK sh e iR, HS
LA RE N 0.6Q. XA B TIERETT A (LX) M
b TR GH D)4 B v B, B IE DL B TR MOSFET B Ui
W B MR A5 R8-S T g i . T B A AR
DI . BER KM A, W R R A MY
M — PR A, DLW AR LX I AR SRR
MOSFET [, & a5 & Bii. HT MOSFET M-l H
2 (Crgs)s M-URHBZ (Crgg - Crss) AR L& AR 27 A FLAT
FrSIE 8 LX_ A DL_ 2 [8] 1) 2 R G B A B 1 T =X T i
E 1 e/ N A

CRrss
VGs(TH >VIN( )
(TH) Ciss

1 TR R U e 1 T RR R s 22 B F) i 22, FE BT A 21 %
ATRE AR 5y — BT T S0, fEBST_ LK —
AAE 10Q Y FLRHE, 3 18 3910 1 MOSFET Y53 i [1]
A pX A B, I HASFEAR ST E] (& 6)-
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MM |

Cayp

Dast %

(ResT)*

Cost ——

MAX1533
MAX1537
BST
| DH
d
LX
LDO5
DL
GND

. |E
(CNLL |

) B

N

INPUT (Vi)
| NH
I

L

(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.

B 6. TR IR 5 B

T E107KB RIS L 5x
4 F R # 28

IR % (PGOOD)

PGOOD & — M LR B TP dan XA PR i 2
P~ SMPS %t th L 19 R EARAS . PGOOD 7E 5% K1 (SHDN
o, ON3 B, ON5 = GND ). %K B FIEK 3¢ W7 it bl A Jr
K. —BEFHIEshE R, HEW A5t i R 38 e
M‘:" HLE (FH FB_ &%) 19 90%, PGOOD 7 i B
SO H A E ] — > SMPS i H b H A e £ e A5F B
SR AR A R R . B — A SMIPS il i 4 o<
W, B4, PGOOD ¥A ML F. J T IRFZHEHE T/
PGOOD 155, FJ7E PGOOD M Ve Z [ FME— A~ EHiH
FH. 100k B9 FHir FLBHE AT 3@ B T~ K 2800 1

PGOOD SR PR OVP. UVP LX.

10%\

A FELRIF

W ERIF (OVP)

AT — 4~ SMPS fi BB EEREEEIEN 111%,
Hovp 1%?FIJJ EPL i RE (OVP = GND), & Hil#ets & ik

AR . hik PGOOD, KWiMi4> sMPS #&Hil#%, Hir
BiHif DH_ . SEEIHLE DL_. PR 2 2 5 MOSFET DA
100% o5 25 bU Sl , TG &5 i b P 2 i PR e 7O % e o

POWER-GOOD
—_——
0.9x
INT REF_
O

0.7x
INT REF_
o

FAULT
PROTECTION

—

111X
INT REF_
o

—

T <« INTERNAL FB

S

*|i|'

~q ENABLE OVP

- ENABLE UVP

TIMER

POR

< BLANK
(POWER-UP)
\
T FAULT
—
— AT FAULT
_ POWER-
> G0OD

B 7. BRI AR 3

MAXIMN
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MAX1533/MAX1537

T EICKRBMES
] FHE R

=24 5x
Ay

PLEIH. SR, GEDL R DL_ I H 2 A R O 0
ML, POMERA OVP R LC R r kA RER .
R TC AR Z X — R L, W] 7R R o — 2
A A AR R UEAT SO B AL AR IR B R AR

% (Wi MOSFET % %),

R ERT AR EY 22 ol IR

VCC e v DU e @ Pl ON3. ON5 2 SHDN F1H)
R AE Ar, JF H TR 5 SMPS FE il g .

= OVP?FHVCC EERAE— R, i IR D RE AL I

x5 IFENEER

BHRERIF (UVP)
5 — > SMPS #E il & — M Uve SRR, TE
o H 48 BB (ON_ ) 6144 NI EI (1 / fog0) /5 IR
WP . AR — SMPS i i HL R Bk 2 OE F R R AE 0
70% VAT, HUvP IR (UVP = GND) i, UVP
FLH B AR #R . PR PGOOD, [RIAS RA FRL AR =X
KA HEE (S W (KRBT B8y . MK —
% SMPS fii i B2 0.3V I, H[ESHE R T, HiE
Ja B R A A B . Ve BER 1V DU BUE U]
ON3. ONS5 5, SHDN " I 4F 7 — /> 7l 15 B W e 8177 45
FETE WA 3h SMPS 5 il %% .

UVP Ve HERAE — R ISR D RE g s 1L

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 LDO5 is undervoltage or on the
way to output UVLO, standby, shutdown, or thermal-shutdown

Discharge :}ggem 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 ONS3 < startup threshold, e ol .
Standby SHDN = high. DL_ stays high if OVP is low. LDO3, LDO5 active.
Shutdown SHDN = low. All circuitry off.
Thermal Shutdown T, > +160°C. Exited by POR or cycling SHDN, ON3, or ON5.

If OVP is not high, DL3 and DL5 go high before LDO5 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.
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B ERP
MAX1533/MAX1537 Wl A A P i B . MR T2
+160°C PA F B, i B A% e 4 o & R A . PR
PGOOD, Jf DA HL 4 5 2 7 1 4~ SMPS ¥ il 2% (= WL %
M (BB ) #5724 K — % SMPS i H LR B 2
0.3V, HE LG4 S, KBS 00 A0 F
M. TESE TR 15°C UG, # Ve B 1v DU fil &
ON3. ON5. SHDN AT — ol i B a7 a8, B
Ja shiE .

B LDO F i
(1R 3F MAX1537)

MAX1537 W& — 0] A R A =k 150mA HL I 15l B
SRR . Hfd (LDOA) #HRTE 12v, W HfE
PCMCIA o 5 0 48 =X 3% & 67380 FF 5 8 1 A A, it &
AT N LDOA T E 5V ~ 23V Z [IME R E . MBI
TR ] LS #E1T ON/OFF 458 /il , AN F7 B ] DL Hi ¢
Wr, DUETE RS TR RER ST B AR I AE

RS2 ) BT B GE 4H B B AT VR, FE R R
AR U A 25O N EIGEAS EER . 2 Vs -
Vipoa BZE 0.8V LTS, MRILFFRUEATIH, St (a) 5
TH AN 33%, X2 MHEE EM) Bk m, M
TSR LA R LA, PR R A TAE AR IR R
EIEFAEAT, AR g @0 2 B0 0 RBEL BT, L S
A, AR TER, # Vina - Vipoa B EIFE
WA XABIGEA RARIAAE IE 1 R (35 ik
W) FIRRECE R RO . 7RSS, R
KB T RIS 4B i % FE P A8 FE % I G R 3= i i F
JE AR B

7 LDOA B [E (WIER %)
8 ADJA # 2] GND AT 752 [ 2 . % 8y 12V i B .
¥ ADJA 45 LDOA I GND Z [8] (4 FBH. 73 F 25 77 %t i
HEESATIAT, JEHTYEREY sv~23V (B 8). R2 (ADJA
#| GND Z [ By HLBH) BIE BN 2 100kQ, R1 (LDOA %I
ADJA Z Al HLBH) ATt B A=

MAXIMN

FIF 210 A BRI E 3 5x
EL DL

SECONDARY
FEEDBACK

INA LDOA

FIXED 12V
ONA

REF (2.0V)

ADJA

0.1V ——

B 8. HAERS e I REHER

m::w(i%ﬂ-q
VADJA

X Vapja = 2V (FRFRE)-

KitiZE
TR FF A1 R T (BOUEFATE L) 2 B, 56
I 2 A P LR K OB . R e )
454 7 TS0 IR T A A R O i, LR
AREEME AN
. WAREEE. BKH (Vigaax) LIEN R
FAVUER B HRIEN ER . BMA (Vigom) 2905
R HL L R (I 2L T O
e FE S B0 BRI AT RS, B4, 4 AFLIE
BARCE .
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MAX1533/MAX1537

FITF 10 AR 5x
P L

o RARMHEIR. AWM METESIE. BE MBI
(ILoADMAX)) PR E T T Y IS I S MBI 25K, 1A
T R e M LS R B 38 . LU P 0 LS s AT BR 7 L 3%
st . LA (I oap) FE TN I, 2y
FHi AHA . MOSFET FIHE H B E A To i i+

o TFERIAZ. BEFRIT SRS Y L5 G % R L R T AR
. T MOSFET BT K AE 5 IF A v 2 IE
W, RETIESEERRKEESRERKMABREREX.
MR W ER S, HEE MOSFET il i& £ AR [
R o 0 SH ek v 1 AR AR A B SE .

o HRTIES. HEBHBT/ESR, WERSTS5E.
Wk 25 i 1. 5+ SO0 2 TSR 2 . FL R AR
Wk A B LU, PR SN, BLE S H T A0
LR, HUILRCREE, WHgug ik, LA
/)N EEL (R i LR TAREFE IR L U E (R
RS R E A R 0 Ry . AR T %
/MBS Tots T8 — B W S fE TAE Sl H R
H20% ~50% BB 24 T8k Bk o g =X A
(SKIP Ak B 3k Es), HE{E th 82 %E PFM/PWM
AT () TR R

R
R Hhy R SO ML AR g, R AR

Vout (Mn - Vour)
ViN fosc ILoapmax) LIR

L =

LUE ILoAD(MAX) = SA, VIN = 12V, Vour = 5V, fosc =
300kHz, LU LN 30% 5L LIR = 0.3 B,

5Vx(12V-5V)
L = =6.50uH
12V x 300kHz x 5A x 0.3
FE R R EOR A OU T, B — > ¥ P P ] R A
P9 UK 5 G R U . K 2 R R o 3 T T R (A o R A
W 10pH. 1.5pH. 22pH. 33pH % . (HARAEFEHEA

28

CHL R A (8 LIR BUA A7 9T ef, 4 o] DA% B AR
i . A L R (BT BT LG B S 5 L 1 1
WO 2 b ), 7E AT LIR I A E 24 19 L G T
6 TE BB 6 o RO, A o O - 0
Alpucror MTHEA R IIT

Vout (Mn - Vour)
Vin fosc L

ANDUCTOR =

R A AOS 1 L G R B IR, AT N
BEMY BLRETE 200kHZz IR IF 3 TAE . BNV IZ 2K, DUE
TEARR TAEVE(E R (ppag) T IHEAN:

AlNDUCTOR
IPEAK =ILOAD(MAX) L e

LERSIRIT ($13F MAX1537 B93850%H)

£ 5V SMPS H', T A — ARG E R AR e i AR LR
(B 1) k=4 — BB . MAX1537 FRBIiE & T X Fh
N, B RISEd R AR SV i TR AR R T H 3h
fil % DL5 -
FEREAT T BV, B Y B R T RO .
STV 09 A8 R g 0 RN B O I A R O R R
W, FEHAAEWHHELMERE. LR
MOSFET 80 & D Z F MAX 1537 A4 FL 37t PR 0 15 A0 R 18]
. MTAESSASE (BINLFBE A . @IS A
T MR, Ao B0 RO A B R 25 . RIR
2 1)K e B Y Bk 25 B R e T B b S S i vk it — 2
B, aE. AlfERIE, FFhBREKE
i ) LT

lLoap(mAax) = PTOTAL / VOUTs
iXE.: PTOTALIEéiﬁtHﬂEUEUﬁtHHQIjJ3§Z*D, ILOAD(MAX)
& SR E B R B K LR (16 2 % # R R
43 FIHLE IR (165 % Rt AR -

MAXI N




AR M (N) B PUE

N= Vsec + VEwp
Vouts + VRECT +VSENSE

XH, Vepe R MERMAIRARTENHBE, Vewp
SERIGEAL BB IEREFE . Voursavy & T L
i/ IME, Vyper & FER ST A 22 8 i MOSFET P i
f9 B . A8 F 25 R % 2 1) iR [o] o 308 90 02 4 3 e s H
JE bR b, X AR DUBNTE R . FEIESL T, TR
DL ETHEAR 28 A U i 24 Kb, 22 DI v F s o sk 25
VOUTS: (VSEC - VOUTS)° %Fﬁ%&%%@ﬂﬂ‘: gufﬁ:$&%m
REE 2 60V DA EAY S LS . @ RE R A% (A0 1N4001)
R KA, RAEH T X R . HAE R PR Rk 0
H (WTMURS120). #jids R REAEES Viy - VourE
ZEHNAS R A M A A 56
VFLYBACK = VSEC + (VIN - VouTs) x N

XH, NAEESEEL (BIZA/F5RH), VopeeRlse
Hig KE BB, R A AR E 2] Vs AR
F, 3 L5 N R e RS R AR . AR AUE LR 2 D
S Ay I % 2 U 7 LA ) A

BEAS I iy

HL L AL R S 7 Bt 5 B, 2 v
Vour BN . /N LB (R o VF L LI B b 42
DUER 75 2 K 80 1 90 57 280 SN S 0 PR R M O 0
T 46 P 0 2 e AL R T R 0
Y5 — MKl B e B

L (A|LOAD(|\/|A><))2
2Cout (MN x Dmax - Vour)
AlLoapmax) (T - AT)
Cour

Vsag = +

X, Dyax KRGS (W Electrical Characteristics %),
TRIFXFEM (1/fosc)> ATHET Vour/ Vinx T (PWM

MAXIMN

FIF LI R B3 5x
W LR EFIES
) B L x 0.2 x Iyax (VN - Vour) FEBKPE) . iR

1) 2 A ) T LB 4 7 7 2 6 o
R

2
(A|LOAD(MA><)) L
2Cout Vout

VSOAR =

RiiRE
FEL 3L T PR A e /M B 8 K, BRI Y IR T 22
T B 1 B /M B AT R 19 2 o K IR 3 R . e (B P R LA
ﬁILOAD(MAx)ﬂDﬁﬁ%i}ﬁE/‘J—ﬂé, A

A'INDUCTOR)

lLimiT > lLoapgvax) + [ 5

ﬁi , ILIMIT%T%/J\IZEWI‘] KE%EE‘%U@{E%@{E
(Rspnsp) - RN E FRRLTFR 19 2/ IME 4 70mV -

W ILIM_ B4 Ve b, BRFTTIR A BOAME . AR
T, RIS T ILIM_5I R ER 1/10. ZXTIR
EBEFTIE AT, W7 REF MBI 2 (7] #2 — AN s 4 e
. FHE LM R S RSP E AL . SN 500my 2
2V AT FE DN BT 50mV 2 200mV FHEFLTTRR . 9875
FRIET, BRM 19 MG EE MR, FFE A i B il
10pA LAy, XFER SR B R 51 A BE IR 2.
LA 7 5 (11 9) R B o T BR i 4G FE AN Th SR € .
EEEST, RO E R S, TR AR 0O B
m, EIIFRE R . KBV ARTERR T TRE (Vv
TEH 50mV £ 100mV, FLHS R FL B AT H SR 5
RSENSE = VLIMIT/ ILIM
R T S BR F  T L R DK B RN o AR B, AT R R
B 4 1 ER BRI, WK 9afiR.
T AT ke L L O S SR WA, SRS B Y BRI
Ry,
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MAX1533/MAX1537

@9:%' iE’ZlVEgﬂE/HﬂEﬁTY 5x
S I~ 1
i F R #ES
YER 5 —FhikE#, XTI TR &R 8 WEMETRIE, eoh, R EAEE AR E N,

RIFM A, A DU M i 1 — SR RC AL AURTREE & — ST, ILEE L —ENRE.
(1 9b) SRIE/INIIFE, S5 5 TR B8k -

B B R
= = Ceq x Rea 4 0 2 SRR L (ESR) B GSIE, LB
L i S0 R R R AR ) Bk, [ I S BSR B AR AE KA

R REER R OR . WA AR EN LB R, LIE
A % W% WA FEL TR DK il DR 25 A 1) 5 R 2 I R T Y P
AE, MRS bl SRR S HRAE. KESR
FLAIT (4t 7R S R E M5 IRy, BB LA ESR

INPUT (Vin)
Ny Cin
DH_
lﬁl ;; L Rsense
° Y'Y Y g AAA —¢
NL

A Ry VSRR BB E AR . R XA, B
RS I FEL B 2 T LKA LT PR (Rgpwsg = Rp)- FEBE
XA, FLRRE AT Ry 210 4% FRL IR A 1 7 4t B e

LX_

MAXIM I+ o
MAX1533 DL_ DL @ ot
MAX1537

GND
CSH_
CSL_

a) OUTPUT SERIES RESISTOR SENSING

DH_

INPUT (Vin)
LX_

{;C'N _______ INDUCTOR
/NAXI/WN

_NH|
Frrmoemrnoemnoseenoo Cour
MAX1533 DL_ M DL | @
T VVV|

MAX1537

GND Rea Cea

CSH_
CSL_

b) LOSSLESS INDUCTOR SENSING

B 9. H it B

30 MAXI N




PLE B RS . R0, ARG T
L4 B0 (VRippLE®-p)) 2o R ITATHY ESR fR A {H -

VRiPPLE(P-P) = RESR lLoaDvax) LIR

SREAT, RS, W b R R A
MR PLE (VipLe = 02V - 25 PR U 23 3 H 2
PRy AT

VRIPPLE(P-P) = —V'%LE NES
SENSE

SR Y H A R R 5 AR BSR ER TR M LR A
X, FEREHEARN T ZHRAAR. B, @ ET
PERLARRET, KIRAEH ESR IAUE L, TR 2 & &
KN (ZIENIZEE AL . 0S-CON. RARALA K3
EHRARNE ). SN RIRBEA (kTR
2%y W, R SF SR R AR IE A 5712k R AR B Vg, B
Vsoar N AERVEREN . @ FRE, HERARKE
SNV JESURLLE S LD ik = oL T R M NS )
(LRSI SR 45 ) Vo a F Vsoar AF) - AT, A
AEMWEPRAE T LA A ESR TR, RS IE
PRGIFEE N (W5 B A S REHEHIE) -

BHEESRERER
ESR F AN T T KRR A OL B R E T RS R ENE
I PRS2 P A R T A

fesg < fosc
i
1

2n Resr Cout

Hiffggr =

XTI B2 N 300kHz B ML IR B R, ESR & s 4%
MIEALT 95kHz, BIFTE50kHZz AT . BIABTRE &R N 1L
T8Iz M A 25 AT OS-CON FLZ¥ 3 # B A 25kHz
(i ESR iM% . 76 HLBGR B AR AT BT 255 1 E L i, i

JE25mVp_p BUEEKAYESR K1 25mV / 1.5A = 16.7mQ-

— H220pF/4V Sanyo REEIE (TPE) FLAHJ ESR 4 15mQ

(WKMA). XSTE48kHz T4 — AR &, IEEIRARRE
HREZN.

MAXIMN

FIF 210 A BRI E 3 5x
EL DL

Xt i 2 KT 50% MR A BN %S (Vour / Vin
> 50%), HHH QU E Y AS K T PR A M R R
P -

VRIPPLE < 0.02 x VouT

ERF . VrippLe = Alinpuctor X Rpsg- ¥ Vin=2x Vour
B), ESRABERZM . By, EaCar i h T 7im # 5
4

RESR<0.04 xL xfosc

T A X R B SR BB 4 It 1) 195 200 T AN BEAE R A IBURE
HEF AR EMERE, DsiREEE. HAARAR
P LA ESR AR BN, 2 BRI ARE LT
fE. Aid, RS A CE R R IR R i L3~ 2
G, BRARA SR AL G ) SR IR, R A IBURE RO R AT
Al FE 30T AL /K

AREE TAEA PR CE R R R B /A Bk i
B R, XA BT SR AR . 2 B L B E
EERPON I EAMRE, S m T ESRIEME, UET
W EEE SR RACBRRERE. XML K
W R R, Bk — A AR . B
W EIRBCA FAMEE A AR, BR T I Seb s F
B HA IR AL . R, EWRETIRE, BT ESR K/,
WA e TAEATEE . B AT ERS, 7EK 4 A IE
o U BR G W RE AR IR . X AR IR Gl RO A T e
(9, (BRIl 2 fof 0 o Pl o MR T A AR PR

G A7 et S A ) e T B 3k i Ak 0 M TR AR O B
K, TR A0 005 i i Pl P B0 B %, R B
MORIR Y - [R] IS — A 3230 L UL 4 Sk L P JRR P AL A 2
AR . B KRB M08 L/ T2, AN
=R _E AR

WNE B
N EL A N7 R T O PR A 3 Y S0 L (Tpms) TR
Ko MEA—ANEMHIEITH, BWABRAFNERMS HiLS
TG . MARE. S DERE 10 TE LIS
BAEX.
MAX1533/MAX1537 2% 1 40/60 Fe AR 5 &5 14, B 5 A
HEMREI 83V AL KAE TS HAE.
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MAX1533/MAX1537

FITF 10 AR 5x
P L

AHECH R 180° FEARSE 14 (AR T 10V i S LT IR A
By, XFEMAFERPBE. B 10 FiREs5V/5A Fl
3.3V/5A MR, i A B RMS LS55 A B ER R &R
Mgk, MEFRRTLLEH, 40/60 SO0 5 FE 75 % H 50/50 46
AFRIR] A TAE B

XERZEOV, W4 EEARERAEAE &, S os-
CON), EAEANTX T b rI i 76 3 e U B A Ml £
X T A s B A AU S SR B AR ) R EH A
Ao TR R A AR E AN GE R A, R R A
RMS i A FLTE B IR THINT 10°C (9 FL 24 -

IH5 MOSFET By #E
PUN MOSFET # I £ Z4H % TR A (>20V) &8
T C A B L ve R H G T B Bk . A Y T R
(CED
1] MOSFET (Ny) MZBEFERL Vinovmy M Vinavax) B 9 FE
FERITFRARFE . BABSEIL T, Vinovnw I BIBTFE R K 2945

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

50
45
40 / 7\“\
IN PHASE
35 |
~ 30 |- 50/50 INTERLEAVING
g 25 14
20 <\ ™ ,/
15
[ ™ a0 0PTimAL
10 INTERLEAVING
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

Irws = J (lours - )2 (Dixs - Dot + (louts - Inv)2 (Duxs - Do) +
(louts +lours - N2 DoL + 2 (1 - Dixs - Dixs + Dot)

v
Dixs= % Dixg= % Do = DUTY-CYCLE OVERLAP FRACTION

INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION

=k (fur - |

VN

A 10. HiA RMS BT

32

I PFEm R Z, WM H B R Ng R, M,
R Vinax) I EHRFE R 35 R, Y 2425 O Ny 2
By BRI AR, B, s SHreS e
FEAHSF 19 %20 MOSFET (Npy) A DASCHL & i R

LEFF IR MOSFET (Np) I 325 FE AR L8 38 AT (Rps(ony)
RATEE/N. H2ER T (SO-8. DPAK 3 D2PAK) &, it
KA 5. AR IE MAX1533/MAX 1537 B MR 3R 50
R DL_AEWS AR OLE WL I HL IR, DU $R (M AR FRL A7 s i
MOSFET S B a8 . AR -t 37 A2 B 2 P A E
TR | B s vl Vs B i T = s w20 3 AT A
AT, K] MOSFET 2 — & EIF 3¢, [HUIL I e $i
FE A (] L.

IIE MOSFET BITh#E

S R B RN, Z SR K. XTI MOSFET
(Npp) KU, B8 40 T i BE A 0 #6 & A 78 i A s B
JINBSF

. Vi 2
PD (Ny ReS|st|ve)=[%](l|_oAD) Rps(on

— Bk, SR /N R MOSFET AT 370N =i i A F R s
W FF AL . SR, W T BB T RAEHCAE 1 R I,
Rpsony NRER K, X PRI T/ MOSFET FITE . 4
& SIFEE T IF LA R B L. UMAK T 15v
i =110 MOSFET [0 R i FE I A 2

IHE S MOSFET (Ny) MFF e 2R MMER, FAE
W B — SRR . U AW R R .
X R AR B R BT . AT . TTRRE R . AR
HLEFN PCB i Rt 55 . T A 3 TP e AR A9 VB (U(Y
A EE R A, RREBRRSLIRAR b RIE, &
TFAE Ny b %2386 — A P (8 Sk 47 B0 IE -

2
(Minwax) ) Crss fsw ILoap
lgaTE

XL, Cres /& Ny HIRAHFRSHLE, T IgATE MR AR )
PR W L A U (JLTRUME 1A

PD (Ny Switching) =

MAXI N




4 A A R B RIS, T IT R SR R Y
T (C x VN2 x fgw)» 112 MOSFET HJFF A #EF] AE 3 51
R . TR B 19 = 3 MOSFET TAE T 8K /Y
HLI TR B AR Rpsony> 124 E TAET Vinaxy
I S A% Ah b #h, TN % R HE — AR A EARL
MOSFET -

XK MOSFET (Np) SRt 4 HLith FE & f KIF, Thig
WiRK:

Vout
VIN(MAX)

PD (N, Resistive)=[1 - ( H('LOAD)Z Rbs(on)

MOSFET I #& 19 48 %) fe I8 1% 10t B0 46 7™ 2 | 3 i 15
T, W R C B I oapmax), BUIAE BT
PR I il 2 SRR AT A% . 8 T XX R R] BE R AR AR
T BT BBk AR .

AlNDUCTOR j
2

lLoap = lumiT - [
XE, Ty e SRR U B BT AU AR L, HrP AT
P 75 22 FOAG I B BEL W 22 . MOSFET M B A 2 % 1) B i e
1, DAL FET R Y ThRE .
e — > IE 1) FE B R B R 1 4 45 3 R (D), PAB IR
31 MOSFET A& — 4% % 76 FE X I [a) 9 3l . 4% R4
B, - AFE RN E T MR /3 W ZRE .
M BRI, 1% AR AT DA X

B#EE

HZHEY (Cpgr) WA EMN YRR, DLl =i MOSFET
AOMMAR FEFREK . —MAE AT, FEIR B % RS MOSFET
MALTh RN %4, T o 1pF MM &R AR . K1,
LK gh K R F =l MOSFET 19 KRN A4, W
WRERT 0 pF I E B A, TR, H8E2%H
ZXB B AR TIEAE N 5530 MOSFET M 7t HL B 5 2% H 2% 4% il
FL5 [ 1 R B AN B AT 200mV

MAXIMN

FIF 210 A BRI E 3 5x
EL DL

QGATE
200mV

Cgst =

XH, Qgate & @i MOSFET £ it Hh BT il 5E f9 5
MR EL A . AN, R I% 3% n Y418 MOSFET FDS6612A
YE A1 MOSFET - #& HR il 38 7 $2 it i B8 + 0, — 1>
FDS6612A i KM AT 4 13nC (Vg = 5V)- AL
EARK, IR BEERAN:

13nC
200mV

CBST = = 0.065}1F

B — MR AR HE(E . AR LR — 4> 0.1 pF RYF B
HLA

Rz fAfE 2

E ==L R

RINBINEE

RANBATERE (EE) B KEZEW (W Electrical

Characteristics 3%) WPR . SR, T2, HYBEE
VAR AL TARE 2 TIERT, BESERSER,
e, ZBE R RO it FL A (UL s o2 FE R o3 B LR
B EF AL TET RGN T AR EZR, HEE
TAERWT IR TR (AlpowN) & T IFaR T N BT
& (Alyp). XHEMAE — M/ TIERE, BTG H:

]
Vinving =Vout + VeHg + h (D - 1J(VOUT + \Vpis)

MAX

KB, Vegg Vg 7 5% 78 R AL ] e i) 25 A= L
B, AR hf/MEN 1.5, 148X /N A H ] 4%
h = 1 #TIHAE.

BEXBNEBIE
MAX1533/MAX1537 FE il # A — /N8 I 6] F5 45
BUE T ARFEITIEIF IR AR &0 T, W i) i
KA TAEE & (MW, Electrical Characteristics 3%) - LN
FE i TZAERY, JG1e SKIP i Y 1% B anfer, Fo B #RRE 3E A
Befk o TAER . AR LG, 2 B A
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MAX1533/MAX1537

FITF 10 AR 5x
P L

SR T BT PR, I A 4 i A ok 22 B F 3 1]
fikp, SERCT Bk — AT SR e AR R T ROk
B RLIERS, PR U AT PR AR, (ER, A 08 R
R LR BT AR T4 . 42l O 4y gk Bk o 8812 9
LIUNEESGEN (VIN(SKIP)) N

ViNskipy =VouT| 7———————
fosc toNMIN)

X fogc 72 I FSEL S i & BT oM%K

EDfeI#R #o /3 AEE T

FFEME) PC ARAR JR 2 BRI TT G SURE AT T4 . AU 1 A

WER K. TTRWRRNARFRENEE E 1. W

AUTRE, WA BT A S AT RO EDRIAR B THUZ , 8

et B RAE— 8. N THRSR I PCRAT R, B

FOE LT L -

o ORHLJEN B IZR AT RERL, JCHOR Bt . XS
R FoPhsh TR

o RIFGELMABEL IR, XX REBERUHER
HE. RAFEEBN PCB (202 ML 102) T #2805
75 1% B8E £ . IEHR) PCB A 4. L2 K 05 Bz it
fr, RRE—THEHEERE TS, FovEE 1mQ YA £k
EEAR TR ey & iDL R

o HAEHF CSH_MICSL_ AR TR NIEE (Rgpnsg ) T
Ui, K RIS IR 25 B 2 A ALK

34

o WNIRALAEE LK E A BT Z Y, W K ST
(o] 6 (4 B, T A i P R T BB . BN, R4
Ik A B2 25 MOSFET WU BE &S, 1 R 23 m
L E K3 MOSFET 5 L J& 5 i HE R i FEL 2 Z A1 1Y
B .

o MIIFIATA (BST_. LX_. DH_FIDL ) Wik & U
(R AE DL L% 5843 (REF. FB_. CSH_. CSL_).

LT

1) HEREDFIM, B N B O
COUT_%‘DDL?BHW) %Tﬁﬁgﬂe ﬂﬂﬁﬁfﬁ‘& %%ﬁﬁ
LSRR, R JH 58 1 8 4 D £

2) FEI AR ICFEITMRIA MOSFET iUE , B#FAEIEXT N,
Ny AYHEARAF @, PIARIELX_. GND. DH_.
DL_MHRIEshek M v . DL_ A DH_ MR 3K sh£k b
KM T8 (W15 MOSFET 5 # il %% 1C W B = 24 1 5~
BF, 9884 50 2 100mil), PUBHOR LR Y 5K 3 #5
BHATL, IFFARIIESE XS ] [ 3 A A ) A, % 1 i T A

3) K SR IR Sh A = g o (BST_ & M E A 4% .
LDO5 75 B MAE—&, HHEEESRIC.

4) DC-DC ¥ il #r szt Jy &l 1 FEl 11 . ZEnT
MAE BB WA B R m . T &S R o m
Ty 2 b A1 T 3 2 0 J8 9 R L e 4 %) A 0L M T T .
AL 1t ~F- T R By 6 b~ 1T R 3% ANAE 1C Ab i) B E
HHIE .

5) i H E R 2 Nl ot L B 2 U A IE
T . A DC-DC 5540 4 FL % B AT BB 52 3T 7 2%
HE .

MAXI N




FIF 210 A BRI E 3 5x
EL DL

CONNECT GND AND PGND TO THE

CONTROLLER AT ONE POINT
ONLY AS SHOWN
(o]e]
CONNECTTHE [ 00 VIATO POWER
EXPOSED PADTO — = GROUND
ANALOG GND ::: =
W- G “_ii
]
VIATO REF é o
BYPASS CAPACITOR VIATO Vge
MAX1533 BYPASS CAPACITOR MAX1533 VIATO Ve 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 DH
LX
DL
INPUT
3| Cowr |3
OUTPUT GROUND
- GROUND
HIGH-POWER LAYOUT LOW-POWER LAYOUT
& 11. PCBiiJa
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MAX1533/MAX1537

FIF L2 Bl 3 5x
5 1 B A 2

=+ —
S5IMIELE (%) WHIES
TRANSISTOR COUNT: 6890
TOPVIEW = ‘% C oL @ PROCESS: BiCMOS

SzlgE£28=32
ADOA [TV, i K
oNs |20 Y N
ons [733 2] Loos
ONA [0 7Y I
FSEL [5T MAXIM | | o

- I [

s [ 5 Waxissz 2] o
s |77 + [21] Loos
REF |87 10| B3
GND [To T EH EK

> a M M Mm |6 ™

£38E5E3E 3

o a
THIN QFN
6mm x 6mm
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FIF 210 A BRI E 3 5x
EL DL

=y —d
*! Z“Z{Fl!%

CREAR BORHR LI 125 AT RE A S SR I LA, TR Rl I #1245 B, 15201 www.maxim-ic.com.cn/packages. )

9]
o
|-—— D2 A =z
0 ; £
— o2 —-|k . —]| D22 E
MUUTTT OO ] ©
MARKING —_|
= XXKXX ' r =5 = |
= — E212
B N E &(NEJ)XE/_; E —LQ E2
\ =X = l
=N =
7 N
Canoonoga N
32N PIN#1ID.

123
PIN#1/ A DETAIL —E \ 0.35x45%
I

(ND-1) X ]
A DETAILB
BOTTOM VIEW

.

©
©

| {R IS OPTIONAL) i

KO, CORNERS ONLY (4x)
i
APPUCABLE TO .4mm PITCH PKG. ONLY DET L L

! ——IEI—\mmm—A—IEI— T
EVEN TERMINAL 00D TERMINAL

SEATING
SEATN |[Z7o70Te]

e DRALLAS /ML AXIVI

SIDEVIEW
TME PACKAGE OUTLINE,
16, 20, 28, 32L THIN QFN, 5x5x0.8mm
TR ST SN =
-DRAWING NOT TO SCALE- | 21-0140 | G |A
| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
IL 16L 5x5 20L 5x5 28L 5x5 32L 55 PKG. D2 £2 T Joom
SYMBOL|MIN. [NOM.[MAX. | MIN. [NOM.[ MAX.| MIN. [NOM. [MAX. [ MIN. [NOM. [MAX. CODES MIN. [ NOM. | MAX.| MIN. [ NOM. [ MAX.| £0.15 | i/ owep
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 |3.20| ** NO
Al 0 [0.02]0.0s] 0 [0.02]0.05] 0 Jo.02]0.05[ 0 Jo.02]0.05 Egggﬁw g'gg 2-18 ggg ;gg 318 :-ig - T\E)S
0.20 REF 0.20 REF. 0.20 REF. 0.20 REF. - R —=
T2055-2_| 3.00 [3.10 |3.20 | 3.00 [3.10 [3.20[ * NO

A3

b 0.25 10.30 | 0.35/0.2510.30  0.35 0.20 | 0.250.30 |0.20 | 0.25 ]0.30 120553 3.00 1013201300 [3.10 [320 YES
D 4.90 15.00 | 5.10/4.90 |5.00 [ 5.10{4.90 [5.00 |5.10|4.90 | 5.00 |5.10 - - 3 - - 1013,

E

e

k

L

290 [5.00 | 5.10[4.90 ] 5.00] 5.10[4.90 [5.00 [5.104.90 | 5.00 [5.10 120554 13001310 {320]300 {310 |320] + | NO
T20555 | 3.15 | 3.25 |3.35 | 3.15 [3.25 [3.35] 040 | Y

T2855-1 [3.15 |3.25[3.35]|3.15 [3.25 [335] «* NO
T2855-2 2601270280 [2.60 |2.70 | 2.80 | = NO
T2855-3 3.15 13.2513.35]3.15 |[3.25 |3.35| ** YES

0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC.
025| - - 1025] - - 1025] - - 1025] - -
0.30 {0.40 | 0.50|0.45 {0.55 | 0.65]0.45 |0.55 | 0.65]0.30 0.40 | 0.50

U 728554 | 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 |3.353.15 | 3.25 [3.35| «r NO
NE 4 5 7 8 [ 728557 | 260 | 2.70 [2.80 [2.60 |2.70 [280| =~ | VES
JEDEC WHHB WHHC WHHD-1 WHHD-2 728558 | 3.15 | 3.25 | 3.5 | 3.15 |3.25 [3.35| 040 | Vv
[ T2855N-1 | 3.15 | 3.25 | 3.35 | 3.15 |3.25 [3.35| « N

NOTES: 13255-2 .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 - YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 32554 | 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

/\ 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,

T2855-3 AND T2855-6. N@Q.AE!;.,L.,@,& / VI /JX'/ Vl

**SEE COMMON DIMENSIONS TABLE

10. WARPAGE SHALL NOT EXCEED 0.10 mm.
A\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. TME bACKAGE OUTLINE,
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. 16, 20, 28, 32L THIN QFN, 5x5x0.8mm
APPROVAL o P
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MAXIMN 37

LEGIXVYW/EESIXVIN



MAX1533/MAX1537

T EIC A NEI m 2L 5x

Wit TR

HEEE ()

CR B FORHR I 25 [ AT REASJE FRelT B LA, IR fall A £ 4R JEL, 1745 1 www.maxim-ic.com.cn/packages.)

D

|_ D2

mn\ N

1
'
2
3 / I
O - —_—

D2 A
T —“——h
k| — D272 —
N PIN # 1 10. /A
g ipy AR
= 1 —1
=] [=F] I
- = E212
= ==
(NE-D) X E] 24 4 L9 ¢ E
= [=
/:l [=
(= =
pN=V . B=S |
= /_ k
el LAOn OO0 DO 4—|—|-L

[L

L
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PROPRIETARY IEFORUATION

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

TRROVAL "DGCUURNT GONTREL N0,

21-0141

[t %

NOTES:

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
10. WARPAGE SHALL NOT EXCEED 0.10 mm.

COMMON DIMENSIONS EXPOSED PAD VARWTIONS DOWN
oz = BONDS
W66 PKG.
NW. | WAX. CODES | MIN. [ NOM.| MAX.| MIN. | NON.| MAX.
0.80 T3666-1 |3.60 3.70 [ 5.80 [ 360 [3.70 [ 380] no
o |om | oo T3666-2 |3.60 |3.70 | 5.80 | 360 [370[ 380 | vES
020 R T3600-3 |3.60 |3.70 [ 3.80 | 3.60 [3.70[380| no
020 [ 025 [ 030 o015 [ 020 [ a2s | T4066-1 | 4.00 |4.10| 4.20 [ 400 410|420 w0 |
59 | 600 | @10 | 580 | 600 | 610 140862 [4.00 |4.10[4.20 | 400 [4.10[420| ¥eS
580 | 600 | a0 | 580 | 800 | 610 T4066-3 |4.00 |4.10 [ 4.20 | 4.00 [4.10[ 420 ¥ES
0.50 BSC. 140 BSC. T4066-4 | 4.00 |4.10 [ 4.20 | 4.00 [4.10[4.20| NO
025 | - - 0 | 035 | 045 T4066-5 |4.00 [4.10[4.20 [ 400 [410]420] MO
030 | 040 | 050 |040 | 050 | 060 | T4866-1 | 4.20 [4.30 [ 4.40 [ 420 [4.50[ 440] vES
-1 - - [0 [ o | 0%
“« -
10 12
10 12
WAD-2 -
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIVENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.
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
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. ~
DALLA )
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. B] DAL n§ /VI /J‘I/VI

PROPRIETARY IORUATION

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

APPROVAL COOLMENT CONTRGL WL

21-0141

QFN THIN 6x6x0.8.EPS
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