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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, INA, LDOA t0 GND .....ovooovvorooerns -0.3V to +30V
GND 10 PGND ..o, ..-0.3V to +0.3V
LDO5, LDO3, VCC 10 GND ..o -0.3V to +6V
ILIM3, ILIM5, PGDLY 10 GND......ovvoovveooreeen. ..-0.3V to +6V
CSL3, CSH3, CSL5, CSH5 10 GND ... ..-0.3V to +6V
ON3, ON5, FB3, FB5t0 GND .......ooovvvce. ..-0.3V to +6V
SKIP, OVP, UVP 10 GND......ovoooeeereeeoee ..-0.3V to +6V
PGOOD, FSEL, ADJA, ONA t0 GND .....ovvoovvvreen.. 0.3V to +6V
REF 0 GND oov.ooveeeeoeeeeee e -0.3V to (Vce + 0.3V)
DL3, DL5 to PGND......... -0.3V to (VLpos + 0.3V)
BST3, BST5 t0 PGND ... -0.3V to +36V
LX3 10 BSTB oo 6V to +0.3V
DHB 10 LX3 .o -0.3V to (VBsT3 + 0.3V)

LX5 10 BSTS i -6V to +0.3V
DHS 1O LXS oo -0.3V to (VBsTs + 0.3V)
LDO3, LDO5 Short Circuit to GND ......oovvviiiiiiie Momentary
REF Short Circuit to GND .....oc.oooviiiiiiic Momentary
INA Shunt CUITeNt......ooiii +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 -40°C to +85°C
Junction Temperature.....................
Storage Temperature Range ..............
Lead Temperature (soldering, 10S) ........cccoovviviiiiiiiiennnn. +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, VIpoA = 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)
LDOS5 in regulation 6 26

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

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

VIN Standby Supply Current [IN(STBY) includes ISAON 100 170 HA

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

Quiescent Power Consumption Pq VesLs = 3.5V, Vosis = 5.3V, ViNa = 15Y, 3.5 4.5 mwW
ILDOA = O, PIN + PcsL3 + PcsLs + PINA

. Both SMPS on, FB3 = FB5 = GND,

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

MAIN SMPS CONTROLLERS

f/'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) 4.975 5.05 5.125 Vv

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 = Vce, 201 %
ILoaD = 0 to full load

MAXIV
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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, VLDoA = 12V,
ILDo5 = ILD03 = 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
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 tonmmINy | (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 Vv
83[;2::86%6 Input Leakage CSH_. VoSt = 5.5V 1 1 UA
Current-Limit Threshold (Fixed) VLIMITZ VosH_ - VesL, ILIM_ = Ve 70 75 80 mV
o ViLIM_ = 2.00V 170 200 230
&U(;jrj;;t'lgt Threshold VLMIT.  |[VesHo-Ves | Vi = 1.00V 91 100 109 | mv
ViLim_ = 0.50V 42 50 58
(C)Nu;rgeant}\—llél)mlt Threshold VNEG ::/Srsrgat—”\r/ﬁt&_, SKIP = Vg, percent of 120 %
Currerﬁ—Limit Threshold (Zero Vox VPGND - VLx_, SKIP = GND, ILIM_ = Ve 3 my
Crossing)
ILIM_ = Vce 10 16 22 mV
|dle-Mode™ Threshold VIDLE VesH_ - VesL With respect to current- 20 %
limit threshold (VL imiT)
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,

LDO5 Output Voltage VLDOs 0 < 1005 < 100mA 4.80 4.95 5.10 V
LDO5 Undervoltage-Lockout Fault o 1o
Threshold Rising edge, hysteresis = 1% 3.75 4.0 4.25 Vv
LLDO5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% 4.41 4.75 Vv
LDO5 Bootstrap Switch LDO5 to CSL5, VesLs = 5V,

. 0.75 3 Q
Resistance ILDO5 = 50MA

Idle ModeldMaxim Integrated Products, Inc. D@EIZTY .

MAXIMV 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, VLDoA = 12V,
ILDo5 = ILD03 = ILDoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

MAX1533A/MAX1537A

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

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

LD Vol V 2 . 42 vV

O3 Output Voltage LDO3 0 < ILoAD < 100mA 3.20 3.35 3
L.DOS Bootstrap Switch Threshold Rising edge of CSL3, hysteresis = 1% 2.83 3.10 V
L.DOS Bootstrap Switch LDO3 to CSL3, VgsLs = 3.2V,
. 1 3 Q
Resistance ILDO3 = 50mA
- 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 (MAX1537A ONLY)

LDOA Voltage Range VLDOA 5 23 \

INA Voltage Range VINA 6 24 \

LDOA Regulation Threshold, ADJA = GND, 0 < IL.poa < 120mA,

Internal Feedback ViNA > 13V 1.4 120 124 v

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

External Feedback VADIA | Viga > Vipoa + 1V 194 200 206 |V

ADJA Dual-Mode Threshold 0.1 0.15 0.2 Vv

ADJA Leakage Current VADJA = 2.1V -0.1 +0.1 UA

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

Secondary Feedback Regulation

Threshold VINA - VLDOA 0.65 0.8 0.95 Y%

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

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

INA Shunt Sink Current VINA = 28V 10 mA

INA Leakage Current lINAGSHDN) | VINA = 5V, LDOA disabled 30 LA

REFERENCE (REF)

Reference Voltage VREF Vocc =4.5Vt05.5V, IREF=0 1.985 2.00 2.015 Vv

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

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

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 ys

MAXIWN
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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, VLDoA = 12V,

ILDo5 = ILD03 = 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
?rLiJFt)pTur:rlégﬁoelg/oltage—Protechon With respect to error-comparator threshold 65 70 75 %
Srlg;?:;;?oieggg?/ge Fault- tuvp 50mV overdrive 10 us
glztr?;;gr%?rirevoltage—Protectlon IBLANK From rising edge of ON_ 6](104;/ 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 Vv
PGOOD Leakage Current IPpGoop_ | 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 02 Y
Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C +160 °C
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH 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, > 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 Ve \
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
M AXIMW 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, VLDoA = 12V,
ILDo5 = ILD03 = 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

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 1
orVce

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

CSL_ Discharge-Mode

On-Resistance RDISCHARGE 10 25 Q

CSL_ Synchronous-Rectifier 0.2 03 04 v

Discharge-Mode Turn-On Level

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, Vin = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, Vi_im_ = ViLDos, VINA = 15V, Vi poa = 12V,
ILDO5 = ILDO3 = ILDOA = no load, TaA =-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, Vouts < 4.4V 4.5 5.5

. LLDO5 switched over to CSL5,

VIN Operating Supply Current IIN either SMPS on 35 uA
VIN = 6V to 26V, both SMPS off,

VIN Standby Supply Current IIN(STBY) includes ISADN 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 VesLs = 3.5V, Vosis = 5.3V, ViNa = 15Y, 45 mwW
ILDOA = 0, PIN + PcsL3 + PcsLs + PINA

) Both SMPS on, FB3 = FB5 = GND,

Vcce Quiescent Supply Current lcc Vosia = 3.5V, VesLs = 5.3V 2.5 mA

MAIN SMPS CONTROLLERS

3.3V Output Voltage in _ S5 _

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 = Ve (Note 2) 4.975 5.125 V

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

Adjustable Mode VB3, VFBS | 1y 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 MAXIWN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|LiM_ = VLDOs, VINA = 15V, VLpoA = 12V,

ILDO5 = ILD03 = 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) Dwmax FSEL = REF 91 Y%
FSEL = Vce 91
Minimum On-Time tON(MIN) 250 ns
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF V
Current-Limit Threshold (Fixed) VimiT— | VesH_ - VesL_, ILIM_ = Vce 67 83 mV
c Limit Threshold ViLiM_ = 2.00V 170 230
urrent-Limit Thresho
Vv V -V =1, V
(Adjustable) LIMIT_ CSH_ - VCsL_ ViLiv_ = 1.00V 90 110 m
ViLm_ = 0.50V 40 60
INTERNAL FIXED LINEAR REGULATORS
ON3 = ON5 = GND, 6V < V|N < 26V,
LD Vol Vv 4, A Vv
O5 Output Voltage LDO5 0 < ILDos < 100mA 8 5
LDO5 Undervoltage-Lockout o 1
Fault Threshold Rising edge, hysteresis = 1% 3.75 4.30 \
Standby mode, 6V < V|N < 28V,
LDO3 Output Voltage VLDO3 0 < ILoAD < 100mA 3.20 3.43 V
AUXILIARY LINEAR REGULATOR (MAX1537A ONLY)
LDOA Voltage Range VLoDA 23 V
INA Voltage Range VINA 24 \
LDOA Regulation Threshold, ADJA = GND, 0 < ILDOA < 120mA,
Internal Feedback VINA > 13V 11.40 12:55 v
ADJA Regulation Threshold, 0 < ILpoa < 120mA, VLpoA > 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 Vv
Secondary Feedback
Regulation Threshold VINA - VLDOA 0.63 0.97 v
INA Quiescent Current IINA VINA = 24V, ILpoA = no load 165 uA
REFERENCE (REF)
Reference Voltage VREF Vcc =4.5Vto55V, IRt =0 1.97 2.03 V
MAXI/V 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|LiM_ = 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 °
Ogtput 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 \
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 0.7 x
Fault Enable Logic Input Voltage OVP, UVP, ONA Vce \
Low 0.4
_ ) Rising trip level 11 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 Y
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 MAX1533A/MAX1537A 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, VgsT_ = 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.
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REEERE

(MAX1537A circuit of Figure 1, ViN = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

PWMS EFFICIENCY vs. LOAD CURRENT 5V OUTPUT VOLTAGE (OUT5) 5V OUTPUT VOLTAGE (OUT5)
(Vouts =5.0V) vs. LOAD CURRENT vs. INPUT VOLTAGE
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= 8 iy 2 2 .
ey /1T / ~ V=7V = R = —
= / I S 500 -l S 500
= SR = -. =
E 7 V=12V 2 z
i LI S5 4% S 19
/ ~Vy =20V
o [ i
SKIP =GND ===~ ' SKIP = GND == ===+ ]
/ [ SKIP =Vgg —— SKIP = Vgp ——
50 T AT 188 488 ‘ ‘
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)
PWM3 EFFICIENCY vs. LOAD CURRENT 3.3V OUTPUT VOLTAGE (0UT3) 3.3V OUTPUT VOLTAGE (0UT3)
(Vour3 =3.3V) vs. LOAD CURRENT vs. INPUT VOLTAGE
100 = 339 — ; 2 339 o
: N SKIP = GND == ===+ E NO LOAD g
i iji T SKP-Vee — |3 g
0 |t AT 336 & g 336 2
‘ 1L A4, P H . H E
— < = L s |l
g AT vn-sv g 3% g 3%
= 8 [y / = : = ——
2 S / 2 1 : g 23 — |
5 E ( / > z
U Vi =12V = g
SRV N1 st S s S a1
[ /‘\VW =20V
60 it |
/ [ SKIP=GND =====" 824 3.24 SKIP=GND ====--
/ SKIP=Vgp —— SKIP=Vee =]
50 Ll L 11l 321 321 | |
0.01 0.1 1 10 0 1 2 3 4 5 6 5 10 15 20 25 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
32 ; ; = 1.0 ‘ ; = 10 ‘ ‘ -
ON3=0N5=Vce |£ 09 ON3=0N5=GND | £ SHDN=GND |2
28 E : g = 2
2 = b < 2
— 2 \ S £ 08 £ »\—% 8 z
= = £
= —— 3 06 3 6
& | SKIP = GND ===~ > =
3 0 [sP-vee — g 00 & — |
Z 4 3 04 I
5 & A =
3 6 S 03 =
<C =
=02 2 2
4 ) i
_a 022mA (Vi =12V) 01
0 B boceos bos 0 0
0 5 10 15 2 25 30 0 5 10 15 2 25 30 0 5 10 15 20 25 30
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
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MAX1533A/MAX1537A

/=hF7v2oa2E1—5H.
SWE, SELHT.

gEFJ>,0—-5

REBEREGERES)

(MAX1537A circuit of Figure 1, ViN = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

PEAK CURRENT (A)

Vv

AUX LDO VOLTAGE

10

3.5

3.0

2.5

2.0

1241

12.0

1.9

11.8

IDLE-MODE CURRENT
vs. INPUT VOLTAGE

]
< » DUTY CYCLE

LIMITED
/

MAX1533/37 toc10

e

5V OU‘TPUT

0 5 10 15 20 25

INPUT VOLTAGE (V)

AUXILIARY LINEAR-REGULATOR
LOAD REGULATION

30

MAX1533/37 toc13

0 40 80 120 160

LDOA LOAD CURRENT (mA)

200

REF VOLTAGE (V)

2.02

2.01

2.00

1.99

1.98

2.0V REFERENCE LOAD REGULATION

MAX1533 toc11

20 0 2 4 60 8 100
REF LOAD CURRENT (uA)

INTERLEAVED OPERATION

MAX1533/37 toc14
- e

2.0us/div
A LX5, 10V/div
B. 5V OUTPUT, 100mV/div
C. PWMS5 INDUCTOR CURRENT, 5A/div
D. LX3, 10V/div
E. 3.3V OUTPUT, 100mV/div
F. PWM3 INDUCTOR CURRENT, 5A/div

LDO DEVIATION VOLTAGE (mV)

50

-50

-100

-150

-200

LINEAR-REGULATOR

LOAD REGULATION
LDO3 E
— — =
1005 | T~
Vin=6V
ON3 = ON5 = GND

0 20 40 60

80 100 120 140

LDO LOAD CURRENT (mA)

LINEAR-REGULATOR

STARTUP WAVEFORMS

MAX1533/37 toc15.
- —

A. SHDN, 5V/div
B. LDOS5, 2V/div
C. D03, 2V/div
D. REF, 2V/div

1009 LOAD ON LDO5 AND LDO3

MAXIM
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(MAX1537A circuit of Figure 1, ViN = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

DELAYED STARTUP WAVEFORM

(LIGHT LOAD) STARTUP WAVEFORM (HEAVY LOAD) SHUTDOWN WAVEFORM (NO LOAD)
i MAX1533/37 toc16 MAXT 533/37 focl7 i MAX1533/37 toc18
3.3V u e : ‘
_— A A
0 #
5V T AR S 15
e B
: jc
0 k : : : : : :
3.3V n / T T e 10
0 fiicnmimsed i : ) ] E
: 10D j
0 “““““““““““““““““““““““““““““ f . . X - “ = F
2ms/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 OUTPUT, 2V/div B. 5V OUTPUT, 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. LDOS, 1V/div ON3 = ON5 = Vg, OVP = GND
100<2 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)
. MAX1533/37 toc19 . — . - MA.XW 533/37 toc20 . _ _ — . MA!X1533/§7 toc21
| A 4A | : . 1A A [ | 4 A
0 Jeeomd S e 0 wm{ IR - - kmm«#«&%ém%#

| Mwm.%wm WMWMWWB ” MMWWWWWWMMWWMB

—: c 0 ‘MW ...... ..... WR&\W&MWWM‘M‘H c

1o i mewwmwmw -

1 E
0 : H 0 . . . : . H ) H

100us/div 40us/div 40us/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. DL, SV/idiv SKIP =V¢e SKIP = Vg

ON3 = ON5 = Vg, OVP = GND

MAXIV 1
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MAX1533A/MAX1537A
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REBEREGERES)

(MAX1537A circuit of Figure 1, ViN = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

3.3V OUTPUT LOAD TRANSIENT

40ps/div

A. lguTs = 0.2A TO 4A, 5A/div
B. Vour3 = 3.3V, 100mV/div
C. INDUCTOR CURRENT, 5A/div

0. LX3, 10/div
SKIP = GND

20V
15V
10V

5.05V
5.00V

4.95V

12

OUTPUT OVERLOAD
(UVP ENABLED)

MAX1533/37 toc23
H H H

LDO5 LOAD TRANSIENT

MAX1533/37 toc24

5y ! A ] ? R o
0 o S R I
33\/ m .............................. B O ]
L e ‘ e
e e
) Do B
5.0V M\m : M
Al S C
£ a9V [ ]

A.PGOOD2, 5V/div

B. 3.3V OUTPUT, 3.

C.LOAD (07O 30A

LDO5 LINE TRANSIENT

MAX1533/37 toc25
—

20us/div

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

ON3 = ON5 = GND, I gs = 20mA

4us/div

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

3V/div
), 20A/div

120mA

13V

11.96V

11.90V

20us/div
A. CONTROL SIGNAL, 5V/div
B. ILpos = 1mA TO 100mA, 100mA/div
C. LDO5, 50m/div
ON3 = ON5 = GND

AUXILIARY LINEAR-REGULATOR

LOAD TRANSIENT
MAXIS33/37 t0c26
.............. A
B
C
100us/div
A. ILpoa=10mA TO 100mA, 100mA/div

B. INA, 1V/div

C. LDOA, 50mV/div

INA = VOLTAGE GENERATED BY SECONDARY
TRANSFORMER WINDING

MAXIM
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MAX1533

MAX1537
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113

ADJA

WET A — BNV O AN, W) 7L F 1L —SHABEEZRET DI, R
NEHEZLDOALET7FOT IS ROBICHER L T /2=, ADJAIZ2VTRET
LET, ABLT 4 — RNy I ZEDTRM12VENZEDICIE. ADJAZGNDIC
ELTLlES,

ON5

5V SMPSDA #— T JVAF. ONSASMPSD 7 > L)L KW HRE MBS,
5V SMPSI3 1 r—T )&, ONSA'SMPSD A 7 L NILKW HENESIET
=Tl EnE Y., ONDZEREFICIEGR I D&, 3.3V SMPSALFaL—2 3|
ELEICEY SMPSHYEEN L & J (BIERE), BESVFZ2UEY bTHICIE.
ONSZBEED ) 77 DELITICL T IZE0,

ON3

3.3V SMPSDA *—TIJVAF. ON3HSMPSDFA > LNILE EEEEIT
3.3V SMPSIdA r—T &N, ON3H'SMPSDFH 7 LNV KW HEVMESIET
t—JlEehdd, ON3ZREFICEH I D&, BV SMPSAHLFaL—2 3|
EL#IC3.3V SMPSHEEE) L £ T (BERE). BESYFZ )Y b DI,
ON3ZREED )77 HELATICL T IZS0,

ONA

LDOA A +—TILAF. ONAAO—IZ75D & LDOAI/NA A 2 E—F 2 74 |
2REBRRHEEIA TICH Y Fd, ONAAYNAIZEDE. LDOAIZA IZIEIEFT,
AET ORI — XTI DICIE. LDO3, LDO5, CSL3. CSL5. &/zid
DHAICEBEL TS,

FSEL

BUREGERA . TO3LNODYIAA, A2V bO—SDR A vF 2 TRIRE
ZBEL XTI, Ve = D00kHz, REF = 300kHz, GND = 200kHzD1R#E
X}if‘y?\/ﬁlﬁfﬁ?&%i&?ﬂﬁétdi\ GND. REF. &7zldVecZ@IRL TR LT
<FESh

ILIM3

3.3V SMPSOE—UBRFIBRAL Y 2 3)L RIBE, ILIM3ZVcllFERTDE.
EBRFIRZA Ly I RIETT7HIbD7EmMVIZEI £T, IZE— KTl
CSH3ECSL3EDERBIRZA L v 3L K., 500mV~2.0VDEETILIM3MD
BEENDELSEN/10TT, 75mVOF T A MEICHIWEZ DoAYy o
ZLwa)l kg, #¥Vee - 1TVTT,

ILIMS

5V SMPSOE—VERSBIRZAL v 3)L R, ILIMBZVcllIE T D&, ERFIR
2Ly RIESTFT7HILSDTEMVICIEY F9, AIZE— RTld. CSH5&
CSLoEDERBIBBEZ L v 3L Kid. 500mV~2.0VDEEFE TILIMBDEED
5&£5E1/10TY, 75mVOT T A MEICHWEZ D HOO Yy O XLy
23 RIE. #Vee - 1VTY,

REF

2.0V 77 L RBEE N, O NWFAEDES I v oA F Y CREFA7FOY
TS RIZINAINZLTLES W, U7 LY RSHEEaFmICERI00pAEY —2
ITHIENTEZY, REFICEREERKIDE. REFDARLF1L— 3 8RE
IZISCCHABEDRBEAMETRLE T, SHONA'O—ICKDE. UT7 L2 RUZ
Ty IO VENET,

GND

TFOATIZ VR, BEEIVZR—XR/VY RECGNDICEHRL TS,

10

Vce

7FAJERSBEEAN. 20QDBEIIEKINEB L TR T LAERBE(+4.5V~+5.5V)
ICEBLTLEE 0 TWFMEDES I YoV F U TV a7+ 057952 RIC
INAIXZLTLfZE 0N,

11

PGDLY

INTD =20 RDT 3y MEE, PGOODAYN\A I DDZEEBIESEDICIE.
54 2P0 F U EPCDLYICEUSIT TS /2& . PGDLYIE. FILT7w T&ERA
SUAT. TIF D AERA0QTY . BRAERTRIMESIE. TILT DU HYEE
LET, BENERBKIBEIITII DN vy A TEN, SpADTILT v ThH
EEN L &£ 9, PGDLYA'REFZ#B x5 &, PGOODA r—T)benEd,
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i FERAA (K &)

U

MAX1533 | MAX1537

tae

10

PGOOD

F—=TURLADD/INT—T ) REH, VT MRY—MPwy TR,
WINADEADEELFIL—23RELW10% (typ)AE T2 & PGOODIE
A—IZ&J &9, PGOODIE. PGDLYT 23y A VICKDTILEYITYIT
BEsngd, mADSMPSHEANLF 1L — 3 VEERNICHDIHESIF. PGOODIE
NAAVE—FRIBIET,

11

EEEEZRESH, RMDT0%THDT T4V OBEERL Y 3)L FZER
I B5ICI1d. UVPZGNDICEHL TS\, REBEFREZT -7V L. BEXE
BESYFZT)T7TDICIE. VecllEmLT<rZE,

12

3.3V SMPSD/\A A R — b RS A/\H. DH3IFLX3EBST3DE TR A I LE T,

13

BST3

3.3VSMPSDT—Z R 754 A4 AT R, B6IIRT KOS, ST
VT ETAF— RICERL T LS, BST3EBIID7F T 3 v DiEHilC
&DOT. DH3TNV Ty TEREBESTDIENTEZ T,

14

LX3

3.3V SMPSDA 5 U F 1R, LX3%A VT I0IDIAA Y F 2 INHEHRL T
Yo LX3IE. DH3NAY A BT —h RSA /O TRIERREBE LTEFELI T,

15

OVP

BEEEEREGE. DN O+11% DT T4V hOBEERL Y 23 R2ER
IB5ICId. OVPZGNDICHE L CT<EEl), BBEEREEZT 1 E—TJILL. BEE
BESVFETTITDICNE. VeclcE LT ZE 0,

16

CSH3

3.3V SMPSMDIEEAREH AT, ERRERFDERFICEHELTIIZS0 R,
RBBOBREE A T a Vv ERRLTNET,

17

CSL3

3.3V SMPSOEEARIRHE AN, ERBERFOERFICEHELTIIZS0 R,
2BBEOEFRGEA T3V ERRLTIVET, CSL3FLDO3D T2 Ty
ABDELTHHELE T,

18

20

FB3

3.3V SMPSD 7T 4 — R/Xy T AN, 3.3VOEELNDIHFEIL. GNDICHE#HL T
g, JZEE—RTIE, FB3FTIVICRELESNE T,

19

21

LDO3

3.3VORWE) Z7LF¥aL—FH A, 2.2uF (min) (1uF/20mA)T/N1 /32 LT
<&y 100mA (min)Z#faL £9, ERISLDOSh Ot e Ezd, CSL3IA
VL EDBGEIE. VZ7LFa1L -2 vy hIT o, EREEHIRK
200mAD T Q2 A v F &8 TLDO3IZCSLIICHEH S NE T,

20

22

DL3

3.3V SMPSOO—5A R — bk RS54 /37, DL3I3. PGNDELDOSE TR A VI LE T,

21

23

PGND

BRISVE

22

24

DL5

5V SMPSOO—HA RT'— bk RS/ 173, DL5Id. PGNDELDOSE TR A I LET,

23

25

LDOS

SBVORE') —7LF 1L —FHAH. 2.2uF (min) (1pF/20mA) T/NA /82 LTL 2
T\ 3.3VOREZFLF 1L —FDLDO3EFHIC. BSTHMA—REELT
DL_O—YA R4 =K RSA/N DH_N\AH A R RSANCEREMRIGL. VeclhF
ZBLTCPWMIY bO—Z, OV, BFIOU T 7L VRAICEREHRLET,
100mA (min)EAZaEICEIBELET (7 — M R /UIF L TIE+25mA), CSLS
D4 EVIAEDIEEIF. UZFPLF1L—FIE vy DO I, EREARFIRX
200mAMO.75Q 21 v F%3E L TLDOSIICSLEICEBHRINFE T,

24

26

FB5

5V SMPSD 7 1 — K/XY T AH, SVOBEIEHNDIZES. GNDITIEHRL TS0,
AIZE— RT3 FBOITIVIZRELESNF T,
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taE

25

27

CSL5

5V SMPSOEERREAS, BAKRHEFOEKEFICEREL TS0\ KIS,
BBOERBEA T 3 ERRLTWVEY,, CSLSIELDOSD T =~ bS5y
ANELTHHEL T,

26

28

CSH5

5V SMPSOIEEFRKRHAS, BAKRHEFOERFICEHREL TIZS 0 KIS,
BBOEREEF T3V ERRLTNET,

27

29

25— 7Y TEEHBIUBVOWE' Z7 L+ 1L —45LDO5D AT, ICIZFELT
0.22uF TPGNDIZ/NA/XZLTL & L

28

30

5V SMPSDA > 50 585, LXS%&A VT IIDIAAyF U IAICHEGRL TS0,
LX5ld. DHSNAH A KT — b FSA /O TRAIEREREE L THEL X T,

29

31

5V SMPSDT—Z N T754 A > A7 U9, BHOIIRT DT, dMFIFa>
T ETAF— RICEREL T ZE0\, BSTOEBIIDA T 3 v DERSEICE DT,
DHE IV 7 v TEBRZRBETDIENTEEY,

30

32

5V SMPSD/\AH A BT —~ RS A/ 7. DHSIFLX5EBSTOME TR A VI L& T,

31

33

INVZZ 3y EVTHAD . &/ A ZEEHPWME— RICT BT Vel L T<
el BEFOBMER/NNIVAZFyEDTE— RDIFEIF. GNDICERL TS0\,

32

34

vy NI UEIEAN VsrsnASHONANDILI T T YD Ny FLRILEWUE
KLNMESIE. T/ RSHBEARNBPAD S vy b E— RICAY. Vamonh'

SHDN

SHONDAADILEW Ty Ny T LX) & EEDET/NA RIEEZHLFE A,
BEREI T DICIT. SHONZVNICERL TS0, OISV TILEEEE
Ovo7o NERTIDICIE. BRADERZEL TSHDNAVNICEHRL TS0,

35

INA

HWEILDOAU Z 7 L+ 1L —5 DEREEAT. INAIZ, B+ FT26VIC
ISV TEINET,

36

LDOA

150mADHZ (BRI 2V Z 7L+ 1L —5HH. ANERIZINADSHEES
n&d,. 2.2uF (min) (1pF/20mA) TLDOAZGNDIZ/NA /NI LTLEE L, 208
T4 —R/INYOZLy 3L BIZINA - LDOA = 0.8VICEES . 5V SMPSDH T
DLSZ ML ET. ONAZ/N\AICT DL, LF-1lL—FHhE2RLFal—23Y
A x—TIbEnEd, PGOODIE. LDOADKREIZE D TEEEZ ITEEA.
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MAX1533A/MAX1537A
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R1. BEP TV r—>a VAOBRER

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

Cours, Output Capacitor

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

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

Couta, 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

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-RO10F

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

R2. B@mA—N

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
i EEU=_7L¥1L—%(LDO55&LULDO3)

MAX1533A/MAX1537ADIE#ET T ) r—= 3 VB
BENDIE. /—hrTyoaA2E1I—YDRRNEEER
DEV/BAE K U3.3V/5AZERL T . ANBREE
EHEI. TV~24VTT, BmDBERICDONTIIR %,
E@A—NICDONTIIR2ZSRL TS,

MAX1533A/MAX1537AIS. REBEBRAICEST =N
Fe2@DA 25 ) —TEERRMR Ty TF oA~
O—2&ZRBLTWET, A 723> nrr5)—7
V=T OFVISEURBEERIEL. AHIT Y
DY TNEERLET. 2EDORELDOIE. BVEIY
3.3VOF—T 754 TEREERL F T MAX1537AIE,
Tty bEnic12VEA X I EH D ICERERTRE
IEHELDOZHA CTINEY,

16

2EOWEL T 1 L—#d. Uty bahi=5V (LDO5)
&3.3V (LDO3)DIEEHEHZEEML T, LDOSIS
LDO3DAMFIFMOSFETD S — b RS A /NNZEIREHEIGL .
SMPS7+Og#f, U77Lr2, HLoas vy
TOVIICREBERNATRIERNco)ZHBELE T,
LDO5E. BIR L I=SMFITMOSFET®Z A F > F
SEHICIG LT, BETEMA~S0MADEE CLEE TS
MOSFET4  — hERENZZ E DB S K UAERETEIC100mA
MEZEEELFT, F/=. LDO3IIHNEBERIZT100mA
UEZEHEBELET, AR IOATETEARN20mMA
BXZTECT.0FFDEPLT, 2.2uFAEDHA
VTS TLDOSELDO3AE/NA/INZLTLEE N,

MAXIWN
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http://www.panasonic.com/industrial
http://www.sanyo.co.jp/
http://www.sumida.com
http://www.t-yuden.com
http://www.component.tdk.com
http://www.tokoam.com
http://www.vishay.com
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Cast
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[
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e B VP
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0.22uF| | _ REF SKIP
L
= R2 FSEL
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70 LDO5
= R4
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N5 Ica QUTPUT
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= MAX1537A ONLY
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MAX1533A/MAX1537A

J=RFTvoa>E1—%H.
sEFEI>,0—-5

SME, S5ELD.

SMPSH'SLDOT— MR Sy TADYEX

BVDAA VHAHEEHILDOSD T — MR hTy THE
ZALYialREUES<EDE. 0.75Q (typ)d
NEpF 7 ~IJVMOSFETIZCSL5ZLDOSICIERK=ES
EEFIC. U7 LF2L—5LDOSE vy N
LFd, @RI, 3.3VD AL VHEABEHLDOID T —
NZNSYTHEBEZZL Y IILRKUESLLEDE.
1Q (typ) DABEEpF v #IVLMOSFETZX 1 v FIFCSL3%
LDO3IZEwSE2EIFIC. UZ7LF21 1L —4LD03
Hov Yy RIOLET, INODEEICKDODTTN
A1 RET—rZA NSV TSN, NyFUB)ZT L
Fa1L—5ERETDIDTIIHL, HASMPSEEHLD
ABEEESIUAREFTICERERINE T, XD
KIBICEDZTFLF21L—m5TIEREL, 90%M
BDAAYVFE—RYV—IADBERMBERSN. T— b
BESIUBESHEHEBHDETDHD. 7— ANy
TAVITBBENZBRBLET, LDO_HANIWUE
ndE. BAERGIBRMEIF200mAIZIEML £,

SMPS 5V?D/X1 7 ZER(LDO5$ & UV ()
AZ A YFE— RERESMPS)IZIE. NAM/NNT—AHNER
(UNYTF V) FE=IZACT I TZ)YDIFHIIBVD/NA 7 R E
EHMETT, ZDBVD/NA 77 ZERIE. MAX1533A/
MAX1537AOREDEV) — 7 LF21 L —%(LDO5)IC
EoTaEmEhFd, 2OT—hX NSV TSN
LDOICK DT, MAX1533A/MAX1537AISEMT/N
D=7V Td252ENTELZT, Y= FRSA/NDA

EREIE. BVOEE) 7L F¥2 L —~HBA(LDOD)
ICEfRENnTEd, LieA>T. BVOLDOBIREIL.
Vec (PWMOY hO—3)E4 — b RSANBREMHB
TIDIRLEBENHDH. ROONDBERBEBRISUT
DEOICEYFET,

IBIAS = Icc + fsw (QG(Low) + QG(HIGH))
= 5mA to 50mA (typ)

ZZTIE leclETmA (typ). fswld 2 Ay F I BRI
QaowBFUVQaHIcH) lEVes = BVEFDMOSFET7—%
2— DT — FNERRERETT,

)77 L2 (REF)

NPT 7L UG EREEERSIUOEEMFEEIC
2T 1%DBETHDH. REFIISHBEDT X
TL)DID7LVRELTHRIEEY, 0.22uFEDE
ZIVOAVT U EEDOTREFZGNDIZ/NA /X2 L
TLrEehe U772V RAIERKRT100uUAFTY —Z L.
10pAZ > O LT ABEEICHIELTWNE T, S
BDIRER(£0.5%) W X1 SMPSHEHEBEICHELIS
a3, U7 L RICaminhoiiinEoicLT<E
S, UL rRICEFEAMNDE. UT 7L
BElLFa1L—2a20OREDREH. LDO5. LDOS3,
OUTS5. SXUVOUT3DHABEADLIMNCTELET,
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SRFLA =TI+ 5D (SHDN)
MAX1 533A/MAX1537AZBKEN T vy N D IKRE
(29 BICI3. SHODNA'ERBEDSHDNAADII T TS
Ry TLARIVENENESLLEDESICLTLES L,
vy MO UE— RROMAXT1533A/MAXT1537AD
B HEERISHITNBUATY,, vy hFDTUE—R
DTPOTATIRKRDEVTPLURIFATICEDI=80.
Dy NI O UDBIRITHEDIEHDIA LY 3L RO
BENMETLET, BEICEFHEDICIE. SHDNA
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BL<EDEDILTLESL, BBV Y MO UEK
UBEEERHSDIBEIL. SHDNZVNIZEHRL TS0,

SHDNDIVOEBEILTW I YR Ly 3l RE

Eo>T. FEDANBELANIZZH L. T/N1 X%
Yy NIOUTBHIENTEET, DY NIDY
EndE. 1.6VOILEW T YR LY IV RAT D
TATIBY . REDDT T ) =23 IlEoTHD
BEZXTZNELSNET,

SMPS D&

SMPS®DPOR. UVLO. LUV I bR&—}

Veeh 9 1VIL L -aét/w—ﬁyut\y k(POR) A}
Thh. REX. @EX. LU —VILFY b
THUDEES J%‘b")t v hEhnEd, PORERIC
£2T. OVPA T4 —TILDIEEOVP = Vo). O—
HA RRSANBO—IZTIVEN, £/OVPH A F—
TIDIFEE(OVP = GND). SMPSO> hO—Sh 72
FAINBBETO—HA RRSA/DNAIZHEIFT,
B5VOD/NA 7 ZEE(LDOS) A AVDASUVLOZ Ly < 3
W REWUEENMEEIE. VecAHBEEO VO 7D b
(UVLO)EIB&IZR A v F T MEILE T, SVD/ A
7 ZER(LDOS)HZMAAUVLOX Ly 3)L K&k
B, I hO-5h A 2—TILENT\BE, SMPS
A hO—ZIRAMYFI=RBBEL. HABEISY 7
2F—=NIEDTERLBDHET,

RNEDT 1 oZ IV T NAY— MMIEK D> TERENFRDHEL
BAGIEREL NIV EZFRLAICERESE T, ADT—CFK
ZEBLF 9, MAX1533A/MAX1537AlF. V7 b
25— N ELEMBEICXK DL TIE T, F1EEHIT.
I MO-ZI3ZDERFIREZRKERHIRED
HIM20%ICHRLET, HAHI280O v IFA 0L
(1 /7 fosc)PARICLF 2 L —2 3 VIDELBINESIE.
VI M= NIE2EFEICAY) . ERFIFREITS S

20%IB2E9, 51200V oA )L /fosc)&IC

BRXEARFIRMEICZET DX T, ISENHRMLF 2
L—23 VBEIOETDETONITNADEICRET D
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/=hF7Tvoa>E1—5H.
SHNE, S5EHD, EBHEI> FO—5

LDO3 IN
3.3V LINEAR 5V LINEAR
> REGULATOR > REGULATOR ° LDOS
SHON l T
0—L —I—il
FSEL 050 LDO BYPASS LDO BYPASS
L CIRCUITRY CIRCUITRY
| GP—I_ —|—0
SKIP
| A | . ILIM5
ILIM3 _ - < CSHS
CSH3 _ > < cSL5
BST3 - PMS \I\
)/ o3 CONTROLLER D9
DH FIGURE 3 /I/
3 CONTROLLER ( ) LX5
LX3 \|\ (FIGURE 3) LDOS
LD05 \I\ DL5
DL3 )/ > %f
PGND \l\ <
> < A AA
7y 7y FB DECODE [9 -
ol (FIGURE 5)
FB3 DECODE
(FIGURE 5) | INTERNAL
FB EI ON5
ON3 % E
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R
v
20V —
REF
_ E>E o R GND
= 22 =
_ Y | v 88
OV o e —
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PGDLY > | FAULT PROTECTION MAxis37A | INA
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MAX1533A/MAX1537A

/=hrT7voa>2FE1—%H.

il
= X = > Is —
SME,. 54N, EEFEI>FO—5
x3. MEE—F
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\é after
(Delayed 5V SMPS HIGH REF HIGH ON ON 3.3V SMPS is in ON
Startup) )
regulation
Normal Operation Power(—)uN after
(Delayed 3.3V HIGH HIGH REF ON ON ON b ar
5V SMPS is in
SMPS Startup) :
regulation

*SHDNI., SIFWIZ YR L3IV RBEAIVT., ITEUIT v 2Ly a)l REEM .VOESRBEDEREEOS v I ANTT,
ON3EBXUVONSIIILNILDCMOSO Y I ANTHY . Oy oO—&EEIFO.8VAT. O v INIEEIF2.4VALE. AEO Yo
LARJUE1.9V~2. 1VDRIT 9 ([Electrical Characteristics (B&RM4FE) I RES ),

SMPSD A —T7IL#IHI(ON3. ON5)

ON3EKUONSBICKDTSMPSD/NT =7y T2 —
TUREFIELE T, ON3E/ZIFONSA2.4VIA LIS
BHE ENENDOEAINA 2 —TILENET, ON3
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HAME( T vy bTDY)

ARG UINAE—REIEETv Y bT D E— RANDER
ICEDT. HAMEHL A 12— TIL(OVPAO—IZTIL
FONENTCRAYFILFIL—FNT1E=—TI

SNEE. HDNIHDEBERENREELIEE(C,

2 hO-ZI3HABENO.IVICETIDETI2Q
DHBRA Y FZB L CHENZHELI T, NI
SO THABEITEONIIHES N, RLITART D
DY NIOURENTONE T, TDeH. 1Y
75 EO—H A RMOSFETZ®U/cRE N HAMEIC
SOTELDHLINCEDHENDBENFKRENE T,
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SMPSHEAN0.3VETHET D&, 20O—H A K
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GNDICOS Y TL&ET. UI7LYRIETOT 14T
ReiIHL. 8BEAL Y3 RZEFRIFLT, BE
EREZITNE T, mMADSMPSOY bO—Z13. @RI
ISV T by bIOUERZENBL THNET,

HAMEN T A E—TILEaNBEOVP = Vo). O—
A RRSANDL)ENATF A RRZA/NDH)IZE
£ICO—ICFILE N, LXBNA A E—5 2 ZIREEIC
HElENEd, TNoDEAIISMPSO Y bO—3I(C
KOTCEEEIMICHE S NR =8, HAOBEOHERE
ITHENBEEBFERDATREINE T,

EEAKEE. ERKE— FPWMOY FO—-5
FBERE—RPWMOY NO—Z2OH0NE. VT 7L 2R
BEICHIDHNEESREESERO-—THES VT
D2DODEBEMET D, YILFADDA =TI —7
N —5T9(E3)s MAX1533A/MAX1537AMZ
BEEMEBREERAL. #KOIZ—T7 0 TEZNICE
BYBMUMET MEANWT IS, BABEICT T DIEER
BHA DI EDFEIITIS L TIVET, MAXT1533A/
MAX1537AIFLEEHIE L — TRIEBAEFER T D=6,
RIXNDOHEADA VT UHZFERTDIENTEET,
DRI —TREIZELDT-0.1% (typ)DEFLF1
L—arvEEpsioanh, 157454202 0X
F—INERMEBENLANIVICOT NTBHZEICELDT
HAOAVF oD AZTEDAR N ENADZENTE
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/=hF7Tvoa>E1—5H.
SHNE, S5EHD, EBHEI> FO—5

CSH FROM FB
(SEE FIGURE 5)
CSL
REF /2
| + SLOPE COMP
— AGND
) 0.2x Vimir
*—|
R
IDLE- — Q
MODE ] DH DRIVER
CURRENT

SOFT-START
ON COUNTER —»»f  DAC CURRENT
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A

0SC

W l;—o<l—<
12X Vumr — + 1 S 3 |
i R :>—> DL DRIVER
LX - J
T
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MAX1533A/MAX1537A

J=RFTvoa>E1—%H.
sEFEI>,0—-5

SME, S5ELD.

iR ED:#ER(FSEL)

FSELAZIIZ. PWME—RDZA Y F U IEREZE
RUE T, R4lF. FSELEBRICEDLK XA v F I
BHERLTWNET, 2AR(BO0KHZ)EIEIL. Bt
A X EFIMETDIHODT T r—avwzgEl.
BMI2RAA Y F U IBKICKODTHMEEZ N — AT
LEd, Inld. BEERN LR/ OBEEDHES
ICELTWET, KREKR(200kHZ)EEIS. BB&mYT 1 X
CENMBEREZEHICLTREDWEZRBLLLEIT,

EHEIPWME—F

K/ A4 XDEFHPWME—RTIF. O—F A4 KA UF
DFA A LZFIETHZEOO0XA/NL—IH T«
t—TJIEhEzd, 2nICED>T. O—H 1 KT5—h
ERBNRFEA B I/ N A YA R — NEERENR . & AR
BBEDICHEBIESNDIH. 1 VT UIBRMNBEAT
TREzgIDEEHIC. DH_UIVout/VINDT21—T 14T 7
UIEMIFELET, BEFIPWME— RDOF &I, X1y
FUOBRBREMNIIRB—EICHIFINSZETIREL.
BHEIPWMENMEISRELAEL. BVOEREFHEEE
IMIFMOSFETE Ry F I BEREIC IS LT 15mA~
S50mAICHERFSNE T,

SEEIPWME— RIS, A —T 1 TRIKRE/ A XZHR L.
BEEENEZB LT DDICIERICEMN T, @HPWM
BRI EOVOXRAVNL—5%T 1 E2—TIL T D)
AU YERIIBEFHCRELET,

BEREEH(SKIP)

MAX1533A/MAX1537AlF. @I bO—>0tEOY
OXOVNXL—&@RICA *—TILEIET 12—
TIVTDHIFERT D, BETEHEET— REIEIAD
SKIP)&fgx Tl &9, OO0 /\L—FhH'A
F—=TILINTWBIHEEIF. ERBEAHDLEOT
YoSERERETAE. O MO—ZI13DL_ Z2O—I(C
BHLET, CNICEDTA I oIAHAOA T
OHEBEAZBE. A MNO—JICBEBERET/IL A
A&y TEET BHDOBREEZRBLE T, EOY
OXaAV/IXL—hFae—TIbehTlhvd&, IV b
O—S I 3RafmRETPWMENEA#ITT DD I258E
N9 EEFIPWM),

+4. FSELDEER

/th('g\

FSEL SWITCHING FREQUENCY
Vce 500kHz

REF 300kHz

GND 200kHz
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AYVFILFIAL—FICELDERD VU EBLET
ZfH. A bO—Z3/NIVREZFTY TTDHEN
HUFEd, 2O, A hO—SIIBEFRETHD
Dy TILoaEEL¥1L—3 > LET,

BEI/NIVZZFvEYTIoORF—IN

AF Vv TE—RTIE. BEBFTPFMADEEDEEN])
BExThnEzd(R4), COPBAIE. 15 05E
AROEOVOATAO—YYA RXAYFDA T L%
BRYSE2OVNIL—IhogEaF T£d, EOo0
A2 /NL—%1F. O—+1 RMOSFETMDO®Eixm(PGND
ELX_DE)TA I o7ERERELZ Y. VpanD -
Vix ABmVOYOoORERBEZ Ly <3 )L RIAFIC
BHE. AL —#I3DL_&2O—(238H L9 (K3),
CDANZZALIZEDT, /LR RF Y TPEMEIfEE
ERFVEVITPWMEERIDZ LY 3 )L KA. &
BIORERDA 57T BRAEFDIER (B, (6
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R oROONET,
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lLoAD(SKIP) =

BEBFICEODT/IWARFYEVIFHEINTHLND E.
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MEHEEL (A IVERA—EDIEE). HAOBEY v
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DELUFITENANBELRILTD)HEEL B FT,
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TIME ——»

ON-TIME

TOERROR _
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ADJUSTABLE
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(2.0v)
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[Electrical Characteristics (BSRI4FE) I DERDDCH ]
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RLTWET, 1T IIHMEGMICERLTINDEE,

MAX1533A/MAX1537AIZHA ) Y TILDE— D E%
BET DI, ERODCHABREIFZO—THES
ne by TLNILEWUEEAY Y TIVEEDS0%IEF
TEW &Y, PWMEEGEHRS®E)DISESIS. BABE
RHAICEOTHEBICRES NI ¢

AsLoPE VNOM ) i ( VRIPPLE)

VoutipwmM) = VNom |1 - Vi 5

Z 2T VNOMISAFREAEBIET. AsLopeld 1% L <.

VrippLeldE Ay ZIVEETY ((HAD 7 DiER]
DIBIZRHDESIZ. VRippLE = ESR X AlINDUCTOR)o

AEHEBE(lout < lLoap(skip)) TlE. MAXT1533A/
MAX1537AIZHA ) Y TILDBEBEZREILT D=6,
HEABEDDCLFaL—a»vIANUE, T5—O2/
L—5Z2Lvim)br&UEE<BEYFT, PFMEIE
(REHREB)DIBSIE. BHEEIZRXICEDTEMS
n9:
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®5. FA7INE—RTA4— RNy oFa—4

;(fS—W) loLe x ESR

VouT(PrM) = VNOM + 5 fose

C T, VNoMIE M AEE. foscldNEFEIRSRIC
FODTERESNDEESRAAM YT VIERE. fowldER
DRAAYFTRBRE. pLeld/SIWAZF v ETRRED
A RIVE—RA VT OIERTT,

AZ/ERHNBERE(F1PIVE—KRK714—KINv YD)
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NTWDSREEN D ESEICE D TRES NIZEESMPS
HAHBE(ENZN3.VEXUEV)Z A +—TIL T BT,
FB3EBLUFBS5ZGNDICEHE L TS\, BHNE
EZ1V~5.5VIZFAETDICIE. HNEsmZCSL_&
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MAX1 533A/MAX 1537A
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Btklc. CSL3ALDO3T—hR bS Y TRy 3L K
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LDO_A'CSL_ AT —hrZA My TEnd e WED
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FEOC. E—UA VI OSEREFRLE T, EREL
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O bO—ZhY N1 RMOSFETZZ 712 L £ 9(K3),
NEFEIREORDILEY T Y T, BRARRHESH
BRAEIREZAL Y3 FETESEWNEY ., PWMIO Y
FO—ZIIFHERBTAOINZRIBLIEA. EEDR
KBEERIS. A F05) Y TIVERDI/21ICF LN
RESEF. E=UBRFBIBRX I/ v 3l FETE U
9, 2DH. RAEEMREIL. ERFEEIKR.
DEATEA R Z/f‘y?\/ﬁﬁfﬁiiﬁl\ HIUTF1— T’f
YA 2ILNoyt / VINDEEET T,

F#HIPWME— RT3, VOUTh‘EE.//u,Q O LTNDESE,
BEDFEA 50 TEBRZEHIET D=0, MAXT1533A/
MAX1537AIZEERFIREFEAL T, BERGIR
2Ly ia)l RIFIEERFIRMEDII120%IZEBE S 1.
ILIM_DFBZERFICIEERBIRMEISER L X T,

75mVDFTT7AIL R LY 3L ROBEIIFILIM_%
Veell#E iR 20 F/2EILIM_OATITIRIR D ESRIC
FOTEBRBIBIL Y IIRERELTSES L,
BEE /A AMMEEEERT DIHIC. 2uA~20uAD T
EBROEREFEAL TS ZES 0, BRFIBERL VI3
U RODFEEEHHIZ, 50mV~200mVTYd, IZE— R
T3, ERHBER L v 3)b REEEG. ILIM_DOEBED
5&DET1/10ICKBUET, 76mMVDT T 7# )L MEIZH]
B2 BEHOOSY 2Ly 3L RIE. #Vee~
INASER
CSH_&CSL_THSRINDEDEARBRHESH/ A AP
DCEREICEL>THILIENWEL DI, PCBLA 7D MD
HARSAVZEBTFLTLLES L, ICEREERZBFD
IEIZR < BREOES TR MIT. BREHERICTIV
EVgHERL TS0,
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MOSFET4— k KS4 /% (DH_. DL))

DH_BKUDL_RZA/NF, A ZDNAH A RBK
UXEBEDO—HYA4 R/NT—MOSFETOERE) CFRiE k=
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RYALICEDT. FEDMOSFETCEBEARDIE
EMENATREIC R DTz, BENRERICHNZ SNEH
WIFEINE T, BINETY RY A LBBAERICEET
Blcld. DLLBKUDH_FZA/XHA5MOSFETS — h &
TORER. KA FOF 2 IABENDETT, 2D
BERAZOMEEIE. MAX1533A/MAX1537ADEH [E]
BBld. BENERICEDOTIVDDOBICMOSFETS — ~AY
[(F7I1THhDEHMLEFT, T<E. BLADERFE
FRALTLEESOWMOSFETAFNAL ZH B 14 2FD
NEICHDIHZEIE. 50mil~T100mildDiE),

DL Z2O0—IlBREN T DB IV DY bV IR 5135
MEET. A UEINIZ0.6Q (typ)TY, ZDf=sD. 1
505/ —=RALX)WIZ2 R oV NCERTHWUED
BHEEIC. O— 1 KRMOSFETO KL 1> &9 — NED
BEMESICEDTDL AT Ty TandD&EIEL
F9, ANBEEHNSL RSAN\DFEUE/GHENT T
Jo—2,3>TlE. X ORI EY Ty oA O—H%1 R
MOSFETO4S — b &I 7Y L TCEBERIEEL
BNKDIZ, BREICEODTRIT— b~V —XBBEE%R
BYITRELAHYF T, MOSFETDY —h~RL A2
BAE(Crss). 7— b~V —XBBZE(Ciss - Crss).
BRUZDMDERFTEBEICLODTERINDLX ~
DL_EOBE=ZMHESIE. MTFTOREBRAL Y 3L %E
B TIIWTFEtEA,
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2Ly a) REEHNOY NETEH YT DE. RFAKE
TREEMNRETDENH I F T, £/-. BST_EBEIIIC
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BREZELMIETICRAEZNETDIENTEDESL
H')EI(H6),

MAXIWN




SHE, 5ELT.

J=PFITyvoarEa1—5H.

sFJ>O0—-5

Ceyp
MAXIM |
MAX1533A
MAX1537A (Ras1)® Dast
BST BST
Cest ——
_I; DH
LX
LD05
DL S | Y
© )*i IE L
NL
GND —I_—“
A4

INPUT (Vi)
| NH
I

L

(Rpst)* OPTIONAL—THE RESISTOR LOWERS EMI BY DECREASING
THE SWITCHING-NODE RISE TIME.
(Cn)* OPTIONAL—THE CAPACITOR REDUCES LX TO DL CAPACITIVE

COUPLING THAT CAN CAUSE SHOOT-THROUGH CURRENTS.

6. #7723y — b RS54 /\Eg

ND—2y R (PGOOD)

PGOODIZ. EEERREIIK L CHSMPSHAEEZ &
BMWICERT DAL —5DA -T2 RLA
TY, PGOODIE. >+ v b¥ D (SHDN&/zIFON3
F72I3ONS5 = GND), VI hRXY—h XUV T b
Yy RO VOBRICESMICO—-ICHISNE T,
TADTIVIT IR =MW TIDE. mHEANFB_
THRESNIA/MLFIL—2 3 VBEDIO% % LB
TULDRY . PGOODIINA AV E—=F 2V RIZKEI X T,
WINHADSMPSHAONZDRILF1L—23 ViR
A REUET10%FREID/IBE. HNBBEEEENHE
ELEBE. FREVWINADOSMPSIY FO—F4H
vy MO EnfEEIE PGOODIEO—IZHW T,
02w o LNILOPGOODHABEDZEE. HMITT
W7 THEINEREPGOOD EVecDRICHEH L T< 12\,
FEAEDTT)r—232TI00kQDTIVT Y TR
Ml IERICBELTT,

PGOODIZ. FEEREKREDOVPEUVPASIIIL TN
ESCRS

FRERE

HBEEFRZ(OVP)
WINHADSMPSDHEABENZORMLF2L—2 3>
BED111%%&LEEY. " DOVPREN A X —TIL S
NTLs&(OVP=CGND), OAY hO—ZIIBEES Y F

POWER-GOOD

—_—
0.9x

INT REF_
O

FAULT
PROTECTION
0.7 x 111x
INT REF_ INT REF_
o) o)
T T <@ INTERNAL FB
+ E| I + |:| [
< ENABLEOVP
< ENABLE UVP
< BLANK
(POWER-UP)
\/ \/
T FAULT
o >
LiToH FAULT
_ POWER-
> G00D

M7, XT—Tv R EREERE
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MAX1533A/MAX1537A

/—hTy oA ELI—FA,
gE3> rFO-5

SME, S5ELD.

ZEREL. PGOODEO—IZ/IVL. BSMPSOY K
O—2%&2vy hFO2L, BEBICDH_ 20—
LT, DL_Z/N\1(38#I L&, INT. FHRERSED
MOSFETIF100% T 1—FT 4 CAIZEY., BHhaY
TUTERRIIMELCEARNEI SV RICOZTL
F9, £l DLLZBIRICNA ISV F DL, OVP
NEELEBBICHALCICEAONEIRILF—IC
£OT. BE. bINCBOHNEENEEL T, &
FICEBREICHT DML B NEEIE. EEES ST
ELTEEIDNT =23y bFRIAF—FEaHNID
mimlCEREL TSRS\, BEEERESBLFZHVNA
4 EMOSFETORERE L E) W g 215513, /XU T
Dea1—ZXhYIngyd. BE>VF%20') 77 L TSMPS
I bO—-2%ZBKBEI DICIE. Vecz IVUITFTY A
I 9Dh. HLULIFON3, ON5. E7zIFSHDND LY
INNERMIILLTLEE L,

HAOBEEREET 4 =—TILTBDICIE. OVPEV Il
BHELET,

R5. BFE— FOEHEER

HAOBEEEFREZEUVP)
FSMPSO> hO—Z13. BHLA 2—TIL(ON_Z/\A
IC IV EShiz&IC. BAhme144o0 v o514 2)0(1 /
fosc) DEERZRIEY DHHUVPRERIEZMWE L TLY
F9, WVITNHDSMPSEHBENZDRIMLF 1L —
AVEEDTO%ETEY, hDUVPREN A 2—TIL
éh'C(Aéc‘:(UT GND). UVPEIEIIEEZ VvF %=
HEL. PGOODEO—ICTILL. MEE—RICELDT
ﬁﬁ:l/ FO—Z%2 vy YD LET(HAMKEB(/
ThIvy IO DIEESR), SMPSHAEZEED
O0.3VETRHRTIDE. ZOEHEBREBNA ICHY.
MEIN/HANEGNDICOZ VT LET, BEZSYF%
)7 LTCSMPSOY hO—ZZBW®EITDICIE. Ve
ZIVATRTHA2ILd2h. £LIZON3, ON5. /=
[ISHODND W I hhE b TILLTLEE 0,

HBEEREEZ T« E—TILTDICIE. UVPZEV IS
EiLT<ES b

MODE CONDITION COMMENTS
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 | Either output > 111% of nominal level,
Protection (OVP) OVP = low.

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

Output Undervoltage

Protection (UVP) is enabled 6144 clock cycles (1 /fosc)

Either output < 70% of nominal level, UVP

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 kr]r:g?jem 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.
ONb5 and ON3 < startup threshold, e .
Standby SHDN = high. DL_ stays high if OVP is low. LDOS, 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 LDOS turns off.

Excessive current on LDO3 or LDO5

Switchover Fault ) :
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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&, FOEBERBAA ICKY ., HEBSNEHD
ZGNDICOZVTILEd, v o3 BEN15T
lEirsarcig. BE>yFE2o)rLCcarbhO—>
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fHBILDOME¥H(MAX1537 D)
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PCMCIAEBREM ., IEFHRBOBEHIAYFDT— b
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F9, JZE— RTII. LDOAELBV~23VDEDEIC
TLRETDIENTEFT, ML Fa1L—FI3MT
L7=ON/OFF#lHlZ gz T \Dfzh. RERIZEFIIIN
vy NIDOUTDHIENTRET. D RTLHYEESN
RREICHDEEDHBEBENZERELI T,

ToAINY IBEHEI—TI2REBHRENEZTENL L.
TREANBEFBDEEP, AHNBOEEEAEIE
FZ, 7ORLFal—23 vz ELEZ T, Vina -
Vipoan'0.8V&EWUETDE. Ry F U IJBEBD33%
ICHETDE. O—TA FRAYFHAUIIHEIET,
ZRHICEDT, A1V 05N RERPKREEL. B
T4 AT U SERNANT. 754/NU Y
NSV ZNIEREE—RTEELEZY, IBAEE— R
Tl NS R2RMIHPO—A VE—F 2V RUKBDI=H.
BARMV2RHEHICTAEN. 2R3 F oD REIN,
ViNa - Vipoal'LF 1L —2avIilBUE T, A1
(UREHhEEFTREICHDIEE. 2R T —R/\v D
W—TIBEDTZA/NV Y IF—RTII2REIDIBE
ZE)ELEHA. CORETIE. 2RHHDBEIZ. 298
HIBRB[OEBEERET. M URADBHLE. BXU X1
HOBEDBEICE > TRESINE T,

AIZLDOABRE(F17IVE—KT714—FKN\v D)

BEETT )Y bD12VEBIEHE A 2 —TIL T DICII.
ADJAZGNDICE#H L CT<ZS Vo BHNEBEZLV~
23VCHETDICIE. B ESRZLDOAEGNDED
ADJAICHE R LT <21 \(H8), R2 (ADJAEGNDRE?D

MAXIMV

SECONDARY
FEEDBACK

INA LDOA

FIXED 12V
ONA

5R
REF (2.0V)

ADJA

K8. UZ7LF¥FalL—5DI7 70230 FA4T7 I

E)ZHT100kQICEDEDITERL T, RAZEEDT
R1 (LDOAEADJABDIER) Z RO T IZS |

R1 = R2

ViDoA 1)
VaDJA

ZZT. Vapja = 2V (BFF) T,

et FIE
AAVFUIRRBEA VT 07 DEER() Y TIVE
muJ:b)é&?R?‘éﬁu  AhEBEEZEEEERAamERE
w9 J&&D?(ﬁ.éb\o BREFEDEL ML — AT
BHEZA Y F U IRRBEA T O TEMERDER
lCHY . UTFDADDERICK D TEDMDEETARE
DEY,

o ANBRE#EE. BEXEVNMA)IE. T—ZAMT—X
DEWACT I THEBEICHIGESEDIBESL FT,
SMEVINMIN)IE. TRTF E1—X BXU
NYTUELIIZRAYFICLDEERTRORR
INY T UEREL _ﬂméﬁé’ﬂ‘ﬁﬁ%Ué\t—é—o b))
BIRTDZENTEDIBEIE. AHE TRt
SEMENEELELET,
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MAX1533A/MAX1537A
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sEFEI>,0—-5

SME, S5ELD.

s RABTER. ERINEEII2OHUET, E—7
ST (L onomwo) SBEBDHRZ FL2ET 1 L5
BEHERET DO, HAATFTUHORER, A5
5 DEME. BRUOBRFIRLEIEODRET 2 RES
<LEY, ERammiomn) 3 M RERET
S, AN TFT Y MOSFET. BKUZD1M
DEBERERRIBOBREZRELGI LT,

o A YFUIRAE . TODERICEDT. TAXEM
REOEXNLB N — RATHAREZUET, MOSFET
2AYF U IBEITARBEVINICHAIT B0
RBEEEEMIIEICERANBEDOBHMTT, /.
MOSFET#MIDRREESIC L DT LU S EIREA
ERLDDOHhD0. RELERBIIREINTY,

s AVIUIDEMER, TOEBERICEDOT. A XE
ME, BEREELEN/AZXBO L —FATHE
ELET 150 5EZNSL<TDE, BERE
HE Lt L TYEBIY A ZI/NS<BUETA Uy
TIVEBRNBEZA DI, ERFETFLTHEAU YT
IWSBARLE T, RANBRINDA VT I TEL.
BRABEEAKEERICA VI IIBRNETA I
THE54£OEEOINET DR)DIH CEBHAEFY HIE
TY, InNLWEA V505 EZ NS LTE. N
BEONRIEH) T A, RELEERITBEE. Y
TIVERD20%~50%DEEICH Y ET, /LR
&Y EVISKIPO—CEE&R)DIBE. PFM/PWM
DUMBANRET2EFEREL A VI ITEICED
TREIWVEY,

12505 DER

AAYFITERBREEA VT TTDEERICE DT, MU
TDEDNA VT IIBEHREDET

Vout (Mn - Vour)
ViN fosc ILoapmax) LIR

=& &3 lLoap(vAx) = DAL VN =12V, Vout = 5V,
fosc = 300kHz, ') 7ILE#R30%H 3 \MILIR = 0.3
DBE. UTFOLSICHEYFT,

5V x(12V-5V)
L = = 6.50uH
12V x 300kHz x 5A x 0.3
E|UHTTEISEBEY D, DCEMNTEDRY /NS
VMEIBEDA VT U5 ZRLTLIZS L FEAED
AVF O A—=HIE. 1.0uH, 1.5pH, 2.2uH, 3.3uH
BEDBEBDA VI I EMHIELTNE T, F/e.
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BIRLI=A VT UFEDISEEIS. EBROE—D hoE—
945051y TILER(AINDUCTOR)IERX THRE
InEd,

Vout (Min - Vour)
Vin fosc L

AlNDUCTOR =

B I M T200kHz CIERICEIERIBET I A, BH
T7IoA NIATHREDERTY, 7. E—=01>
O IER(pea) TRAMLUIENTDHBAXESITHDW
ENHUET,

AlNDUCTOR

lPEAK =ILOADMMAX) + 5

;3> Z2DE&EH(MAX1537 DB I A)

BEA VI OTFERII NS REBVDSMPSTA V%
O5DRHIICERL. MBIHAZHERTDIENT
TEIT (), bVHANBEFREDIBEETH. 2K
TA4—RNy oLy 3)L RADLbEBEIRIC N
IDH. MAX1537AI3ZS L7 —2avic
BICRETY,
AAVHADEEHICHNT., #hEROBEREH %1%
HITowENHUET, FTURII. BHEBHEE
AVFOFT VAT, VREABRO2RENDESHICHE
BEREMIETDLDICEETORENHYET., TN
(2T, EHBEERESMOSFETMENEE EMAXTE537A
DERFIBRELAEIDVENHIET T, ARABD
BEEHN®EIHICNSMEE. HAOGRELNIVICKIEZ
BULNHDIEE. BIUBHEEAKREESEIT. BIRE
BE. 2RADEN. V—0A VIO ABEDFE
RS UZANTA—=HICEDT., BEH—BEMICLED
BEhHIET, X/r‘/ﬁjjt@)\ﬁjjt‘%d)%&jjtiﬁ
Aéﬂ A HHEBESTDIEMERNEONT T,
BEtEREFEOTCER JBETE%JEEl/—C<7Eé(/\
(f%u’ﬁﬁ%' PRIEDEEEIDIEZZSMR),
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ZZ T\ ProTalld A1 A E2REFDDEETT. I oapvax)
FNVRA VT OI VAT RET DI-HDICFERTDRA
HABARTT (15057 DRERIDIEESH),
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HAOBEDER/IME. VRecTld 7 IARE T D EHIE K 25
MOSFETO@imDEERE T TYd, T AMDM2R)
=3, BREZEHEERST/ZHIC. BE. IR
Tl XM VHHERICEHRINE T, ZDFS
BIEED b TV ABHEEDR T, 2REEMNDVouTsZ
ZL5IWTL S (Vsee - VouTs)e fEEA VT TE
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DO—MpE ) AVERED. BEITEDHERLA
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DEEFHELXT,

VFLYBACK = VSEC + (VIN - VouTs) x N

ZZT. NIFhT 2 XEHLE(2REF/1IRER)T.
VsecldmAR2RDCHABET T, 2REB/RN TS R
Tl3H<\VoutsicR2EBEIF. ERXICHINVTVELYBACK
oVoutsaZ=LSINTLZE& . Ffeo A4 F— KD
FrEIL—oF 0 DEEREKE. V—0A T
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FAF— ROEREKIS. 2REHBIODCEBFER
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BEDE
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SNEEITEEICEHEICLEEEZSZXET, 15
VBN ENEEIZA VT IOIBRNBLL ZIL—T
étw\%ﬁﬁrx?J7E$jtﬁﬁ74w93/
FUUhSREBLEBRENERINE T, 2HNE
HIE. AT OINST T J7L/?(/\5F"30)EEE
BT ERDINIVZADREET DRIDEET TV EDEET T,

2
L (NLOAD(MAX))
2Cout (MN x Dmax - Vour)
Al oappiax) (T - AT)
Cour

VsaG = +

ZZT. DuaxldB AT 1—7 1 7 72 % ([Electrical
Characteristics (BB DRESR). TIIX A
FOBH(1 / fosc). ATISPWME— RIREETIIVouT /

MAXIMV

VNXTTHhY. F=ZXF Y TE—RRRETIIL x 0.2 x
Ivax / (VIN - VouDICBWIET, 4 5 OYDERI S
IWF—ICEAT2RAEENOEEFANDBERD A —
N 21— RhDRESIF. RRADEDICEHET DN
TE&E9,

2
(NLOAD(MAX)) L
2Cout Vout

VSoAR =

ERBIREDSRE
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EITHDWENDBIET, E—UA VT ITERI.
lLoaD(mAx) I Y TIVERD1/2%=MAT-ETHEREL £
9DT.
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2

ILimiT > lLoADVAX) + (

T9Y,

2T, umitid. RAAERBIRRA LY 3L REXEZE
EREEETI(RSENSE) CEID/EBICEU T, T4
IV EBREDIEES. B/NERBIBEL Y2 3)L KI70mV
T9Y,

TFTIAIEIDERFEZL Y 3L ROBEIE. ILIM_
EVecllERm L TL2E 0\, IZEE— RTIE. ERFIE
2Ly gL RIE. ILIM_LOEEDSE LS5 E1/10(27%

WET, JZXL vy I3l bDizEalE. ILIM_ 22>
&y TG UK T, B ESRZREFE 70T

72> R(GND)DRBIC#EHEL TLEE 0, 500mV~2V
DOABRAEEH I, 50mV~200mMVOEARFIE L v

A RIS L TNET, EABIRZRE T DL,

BAFIRFBEENE LS AERICEDDZRT2dHIC,
FEENM BDEREEBRIWIOUADDESRZEAL
T<L<iZElby,

BABEAR(HO) EIREIS. RIRATELERFIREE
EBNEFIERAELZTT—MIC. ERREFIRBELKE
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RSENSE = VLIMIT/ ILIM
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9. BRIRHEAK

30

MAXIWN




J=hFTvoa>kE1—%H.
SWE, 5EBHEN,

sFJ>O0—-5

ICTAEMETHDBELNHYET, HHBEL. BE
EEEREN B 2 LG BERETRENOEEEIK
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FMIC. IBESRZB2DICWELYIEBMHY 1 X BE%
LEd, 2Dz, AT UoHIIER. B=2ELUE
CUAESRBIUEEERICEDTERLIIT(INIZ
&%) OS-CON. RUY. BLUOZEDMDEREID
TUTICHER), EZIvoAVFT U REDREE
TAINWE AT EERT 258, T4 XEE.
BEEERDVaAcPVsoaRICKDEBHEEEZHIRT S
DICHEBRBEICE >DTRFZIE T, —MHIC. 77—/N
21— MNOBHEBLIDICTDBEENEBMEIND &
BEDIEVIVIIIBITED7 - 1— MIBREIC
BB X T (MEENE]DIEDVsaAcH KUVsoar

DRZZR), IcfoL. BEET ALYV TUHIIES.

TEMERICEEZRIZTHEEDHDSESREO%E
BATWEI(EAOTUOHOREMICEELTIDIA
w=SM),

HEAAVTFUOHORERICELT

ZEMIS. RV FUITERMICY T DESREODIEIS
EDOTREVE T, FREMDERIE. RANSKRDHS
n&d.

fesp = OSC
7T

1

i = —
© EsR 2n Resr Cout

EEMZ300kHz 7 T —2 3 v Dig&ld. ESREO
DEREUIOSkHzAZ T+ R ICTEIZWMELHY . TEN
[F50kHZIATEL T, WMEFERCLALHERINTIND
5257 )LX0S-CONTO V7 U DIZERZESREOBK
¥(I25kHzTY, 1 F 0 57DERICAH NS NI=ELETH
TlE. 25mVp.p) v TIVICKIIE S B DICIHERESRIZ.

MAXIMV

26mV / 1.5A = 16.7mQ7T9, 1ED220uF/4VD
=FORYTTPE)IFHI3. ESRAMTEMQ (max)
TY, ZO#ER. 48kHzTEOIZAKY ., +RICKEH
DEFAICHY) FT,

FTA—T 414 2ILH50% Vout / VINDD0%AE) %=
BXDBEBANEE7 TV r—23a > 08Ba, HhU Y
TIWEEIIAFZO—THEEED2E U T THDILE
nHhEd,

VRIPPLE = 0.02 x VOUT

Z ZC. VRippLE = AlNDUCTOR X RESRC 9o &ED
ESREEFRIIV|N = 2 x VouTDIBEICEET D=8, £D
AEBEICLTUTDERRGZBDIENTELT

RESr = 0.04 x L xfosc

EORENESIVIIAVTUTZET 14— NNy Ui
RA Y MIEEERT D55, KEMDOHERISERE
LTS\ RBEEES I v 7OV T UHIZESREO
BiR#EN S FRATCRRELHEZE-OTI58
BHUET, Il 74— RINUIREHRA 2 bho
VA FBENTARICOVT O ZA VT O5ICTED
RUBEDITTRET DI EICELDT. +REEINET
ZBRBIEMIDIENTELT .

AREGEEIS. XAV F U ITRBRBDETZBL<. &
WWYLZDPRWWNVR RGNV ZFvEYTE
WS, BIEENHOTEHLIBONCERED2DDETHE

ELET, ALREMIIHID/ A IHERTRET DH.

FISESRAVNS T ECHENBEESDEEZTH
THTHWZENRRTEELET, CORR. T5—
O2INL—=Fh[ED>TIBHIC N AEniz). 154
INNBEZFYTLEYLET, YA RFVvEDY
3BEEWVDSEKUEENT., BEEIBWENEHAU Y
TILDEAL BT, =720 AHDRESRICEDT
W—TDRZEMDRETDEZFNEHUET, IL—
DARRZEMIE. SAVFLIZETFTRT Y TEOEAIC
ReEyat-odEnHIEd, ZIOLEZHII—K
ICBRRLEIN. HHBEENHFRSEHEZBATCLERL
FUBEBTLEYTDZENHYFET,
TEMEFIVIIDIRLEELE/ES. BFEEO
NoOBAXITHBERCEBESETC. BHEEY Y TIL
DIINOA—JICA—/Na— P F T 7E 0D
BEIDHECT, ThICE>T. ACERTIO—TT
AV OIBREZBIFICERITDZENTEZT, 4
HDR T ITREDT F— 21— MeA—/No1—h
BIC, 1AMV EBAD ) VF U ITERESHRKINT
<Tfesby,

ABRAVF Y DER
ABDTAVTFoHIE RAVFUIBRICEDODTELD
Uy TIVEBREH(RMS) & BT BENH ) ET . &L

ALF1L—5DBE. ANIT Y DERMSERIT.

BEER. ANBR. T1—TA4H A7) HIUHE10
TERITDA—/\T Y TEBDOEHTY,
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MAX1533A/MAX1537A

J=RFTvoa>E1—%H.
sEkFa>,O0—-5

SME, S5ELD.

MAX1533A/MAX1537ADERE/E40/6041 51 ) —7T
V=FTIOFVICEDT. TA—TATFAIILHF =N
ZU T LBHDRICANEEZEZS.3VETTFIFHZ &N
TEEY,

ZHICEKOT. TaA—TAFATIVATOVEARTH—/
2T LAHDBEDI80" BUMD T —FT I F v K
WEsEAEmEL T, B103. 5V/BAEKUV3.3V/
SAZRELES D7 T —23a > OAAIVT YD
RMSEARNANEBEZRLTCNE T, ZOHIE. 50/50
A2 ) =T HIUBEMMBEIEE LENT, J@EE40/60
AZ)=ThELL TSI EEZRLTNET,
KBAOT7 TV r—23 2Tl ADEBIOHHR
AAYFPART I 2 WA DI AT LICHEED/NT —
7Y T —UBRICTT BMEDEHIC. ¥ F LB
DAVTH(ESIVvI. 7L F/zld0S-CON)A?
WBINE Y, RELERECEMZRERT DIZHIC,
RMSANERICHITOREEFAIOCU TR T Y
ZEIRLTLLIZS 0,

IND—MOSFETD&EIR

PARODOMOSFETHA R4 > DORE7 L. &EE(>20V)
DACTH THDERBICKARERENEZRRT D E
WORBICESAEHTTCWEY, BERDT7TUT—
a2 TIIBE. FRIIHFTUBELIFEA.

INAH A EMOSFET (NpIE ViNeving B STV IN(MAX)
DAEBICENTEREBERE XA Y F U TEBERZHE
SHOIWENHI T, BEMICIT. VINmINIC 81T D

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

50
45
40 7\\\
IN PHASE
35 |
— 30 |- 50/50 INTERLEAVING
g 25 14
= 0 KON
15 \
/T 4060 0PTIMAL
10 / INTERLEAVING
| i
05 y 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

T = J (lous - 2 (Dxs - Dou) + (lours - )2 (Dxs - Dol +
(louts +lours - )2 Dot + 2 (1 - Dixs - Dixs + Dot)

Dixs= % Dis= % Do = DUTY-CYCLE OVERLAP FRACTION

INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION

IRms = ILoAD (\)Vom (Vin - Vour) )

VN

X10. AZIRMSER
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TE%?‘J{VW(MA)()L:BWé?E%tLi@%L/<rﬁ%@qﬂﬁzﬁ—f‘
BONBELHYFT, V|N(M|N)L:ZBUED?ESE@E?'J{?T@
DREVESIE. NHDT A DB A EZRETLTL S
Vo FISVINMAXIC BT DIBERDHB M NG REEE
IE. Ny A ZDfE N &R L T EE e VINDLEE
HICHhE>2TEELAENMESIE. XMy FUI1EKIC
ELWEBBEBXRZEFDOZ/\AMH A RMOSFET (Ny) % &
RIDZEICKDT. ZEWENEONET,

7 I (Rps(on) B &/NT. AT A XDy T—2
(975, SO-8. DPAK, F/cI3D2PAK) TRt h
SBEERZMEOO— 1 RMOSFET (N )Z#IRL T
<feE e MAXT1533A/MAXT1537AMDL_ D47 — ~
RSANH = FERISFIETDDICHREERE.
NAHTA RMOSFETDSY —2FA XD TELDFE
KA~ —= BT UHITEASNDEREHE
ERICHEIBTEETHDEDICLTLEE Y, ZDTRHL
BEIE. XEEBOBEN/RET D ENHYET,
27w 7o NRODTHERASINDZO—H 1R
MOSFETIIEABER AV F RTF/INA XA THDI=H.
FDRAYFIEKIIBAICKED EE A

IND—MOSFETDOENHE
D—ZNT—2DE@EEKXIT. BNELIEEADT 1—
TATT7IITRELE T /N1 EMOSFET (Ny)
DFEIE. MTFOLDICERAICER T 2&BDT —X
DBEHEXIIREANEETEELIT,

- V, 2
PD (N4 ReSIStIV6)=( \(ZET)ULOAD) Rpson)

BRI, NEDONA YA KMOSFETAERL T, BA
NBETDRA Y F U ITREEMHIL TS, 12
72U 1Ny — SDBHBEHIRERICE & FB1=HIC
WBEHRpsoNIcE DT MOSFETOER/AVY A Xh5EE
HRSNET, 21V F 2 TEENEERpson) Bk
EELNMEENBETT, ANAKIEVE EESH
BRH . N1 RZA VTV IEEISBEC S E A,
S VA UBIUI— A TBBIIEEES 2D,
EUHRBERBRICHETEBENHBD. 21 Y
F U IB%N BD/NA A KMOSFET (Ny)TDES
BRASETEOERABTT, TNOOBRE LTI,
IRy — MER. ~— MNBRE. 2L Y3l RBE.
U—RAVEF I VR, BEUPCBOLA 7Y Mk
RERBYET, UTDRA vF U IREDHEIIHH
SZDRBERET ST, TLw KK— RO
RHUICRAES T, NyICRU TSN REBFICES
B E N HBSNET,

2
(VIN(MAX)) Crss fsw LoD
laaTE

PD (Ny Switching) =

MAXIWN




J=PFITyvoarEa1—5H.

] ﬁ —
SNE, SELH, EFHI> FO—5
ZZT. CrsslENHDIREBET. lgaTeldE—2 47— (=] AN
ERx&EN — X/ OBROA typ) TI, Qe
. R ATE
BAACT Y TOBENBMENDE, 21 VFVIHE CBST = Z00mv

LD (C x VN2 X foW)D2FIEICEL DT, /NAHA R
MOSFETDR Ay F > JHBENERICE T DBEICKED
SEhBYET, B3 T BEISELRosonE L
TEIRENT=/\N1H 1 RMOSFETA'. VIN(mAx) D ER DN
ICEDCIHRICERICEDZHEIF. FEBED/N=
BIDMOSFETZEIRT D &L T EE 0,

O—% 4 RMOSFET (N)DB&IE. UTDLDICERE
DIHZEDENEBRIIBICER/NYTUEBETEELIT,

PD (N, Resistive)=|1 - Vout
VIN(MAX)

ﬂ(‘LOAD ) Rosion)

MOSFETOENELDETHLEED T — T,
lLoap(MAx)Z EEIDTINTE. ERFIREZBARE
SYUFHERN)YTIEBIFERELLBVEBERIREE
THRELFT, INZEBHLSICIE. ATDI oaplcMx s
[RGZEEEIEEERET 2T > T/IEE

| o _ (AlnDucTOR
LOAD = lumim - | —— 5

ZZT. IymiTldERFIREERAGFE T 2E—UBRT.
2Lyl ROFBEEPREERONZ YT 224
F9, MOSFETId. BEGROENEXRICHILTED
LI, EBHAZENWE— U OEHBADRELD
&9,

O—4 4 RMOSFETDRT 4 17— Rh\FY R A L
FRICTY—2F 2 LIENE DR, IBEFREBERETDOERL
Y R FFAA—-RDO)EERLTLLZE 0 —RHY
ICI3. DCEARERNEFGBRDI/IIZHELWNIAA—R
ERIRLTLKES LY 2DFAA—RIEHA T a>T
HY. WEREERLEBNBSISBRUBRK ZENTEZET,

T=Z2baAVFUY

T—2 VTS (CaslE. /N1 4 KMOSFETD
F— N RBEHICHRTEDICHARBAEESDEDE
BIRTZVENHUET, 8. 0.1pFOES I vy
OVFHh. A ZOMOSFETAEREN T DEE S
TI)r—a CBLTHNET, L. KBEOD/NA
4 RMOSFETAEREN T D2 RER 7 7)o — 3 VITId.
0 NFEWUEARENT—Z MAVTFUHHRETY, &
SULEZTUr—3avizid. NAH4 RMOSFETD
Z— KNDOFEBEHIC. VT HHA200mVEB 2 THE
TEHZEDHENEOIBT—INIVFTUHAERBIRLT

MAXIMV

ZZT. Qgateld. N1 RMOSFETDF—% 2 — K
THRESN2T—MERTY, I&xlE nFrRIL
MOSFET?DFDS6612A%/\AH 4 RTHERITDEDE
BMELEX T, BEA—HDT—F—hILDE. 1@
MDFDS6612AND® KRS — hETRIE13nC (Vgs = 5V)
TY, LOXEFESIE. RELT—XNBEIIRDLS
[ZEWET,

13nC

2 _ 0.065uF
200mV

CpsT =

BEEMEREEBRLET, ZOBITIZ0. 1pFOES
SYOAVFUHHRETT,

v FOPEDEM

Fi1—FT 1ALV IVFIRE

BIMANEE

BNANEBEEE(ROY T7D NEE)IT. BAT1—
FTATATINDEFRICE>THIEESZE J ([Electrical
Characteristics (EKM4M) I DERESR), /2L
ATV TIOLFaAL—FH ROV TP NEBEIDE
DLUIDNTBEUEEN BT Dz, ASL\HANBE
ZEBMTBDVRENHDIEICBELTLESUV([EEETF
IBEIDEDEEY L0 —2DRESEB), KOV T
T N EE. oA L) DB T Ty T
TH5OERLET. 754 L(AlpowNn) DEICA 5
DIERNS UV TIDTRHEEICRELET, 2D
R AKX CTRESNDRNDIEBEICLUET,

1
ViNnemiNy = VouTt + VoHg + h (D - 1)(VOUT + Vpis)

MAX

ZZT. VeugEVpisld. ENENAREBS JUMERE
DHFELEEERETCTY, hiCATDEELE/IMEILT.5T.
BWRNMANEBEIZSh = 1ELTEHESINE T,

BAANERE

MAX1533A/MAX1537A0 Y NO—ZI3R/NFH 5 A LD
FEEmAx. CNICEKDTBIRLIER A Y F IR
HHERF T DRAANEEEEHARE S NE T ([Electrical
Characteristics (BB DREZSR), ZDEmKX
ANBEZEBZDEEIL. SKIPICK > TBRIRSN/-EN1E
E—RICBREL. NLRRFVEVISEERYET,
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MAX1533A/MAX1537A

J=RFTvoa>E1—%H.
sEkFa>,O0—-5

SME, S5ELD.

BHAZIVOMERIC. HHBEN T 14— RK/NNV IR LY
DI RBEAMKARELTLEEODTWDIGESIE. IV
O—ZEH I A L/NVR%E N AT 0. HRAICT
YA ONEZF Y TLET, ZDH. A NO—31F
BEAANEEXEZLEBODTCLF1L -3 V%#IFID
CENTEZITN. BOWRA Y F U ITRBRMTHEN
ICEMET DL DICHEFIESNEd, chnick>T. AV b
O—2hYVADRF Y TEREITDANZL Y 3L R
BEVNSKP) DB ESENET,

Vineskipy =VouT| 7——————
fosc tonminy

Z T, foscldFSELICK D TEIREND R A Y F T
[ERE T,

PCBLA 7O MDHARSLY

BRAYVFUTEKED) -2V TEELIEHEEZRR
93B3, PCBOEEZRNLA 7T M ARARTY,
2AYFIINT—EIZIT. HISEFEAWRETT(®T1),

TENEEIARTOENEHHEEZERO LAEICEEEL. 1

EFNDT 7Y R FREAEHR TR RIINDLDICLT

IeEh, BEYIEPCBL A7 MZITS=HIC. AR

DHA RSA VNI DTLLES 0,

o KEBARIZ. HICTZS RimFETELLLTLE
T TOFREIIZ. BELED YYD NEMEICIZ
AARTY,

s BRERREAFERSFEECLTLLES L, ZOF
EIS. BMERERIRTDICITAARTY, BELEED
PCB A VA1 A V) =FEHTDE. BAEEM
RE1%ULAETBZENTEEF T, PCBOEA
BfRld. Ve FEUTUETDZIRELNHD
BOIMNDEET. BREDENMNIMQRELLDE.
BEOMCREAMBETRLE T,

« CSH_&CSL_ABR & KN 2 (Rsense ) DEHIC
BEEHRL T, BRABREEEZEZRIRICHIATLE
=0,
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s BERRICEMHMDVDERIBSIT. TENZSA 505
RERBDAZMERELIVERLKEDELDICLET,
fEZE. ABaAVFHENAT A4 RMOSFETHS
DA, 1505 E0— 41 RMOSFETR DR
BEXI3A 50 ERNT AT HRED
B R U ERIRCTDIENEITY,

o BRI/ OU%8EI(REF. FB_. CSH_ . CSL)A"'S
LT, BRI YF T/ —R(BST_. LX . DH_.
PRUDL)EmFEL T2 0,

L4779 IR

1) &I RmFINL V—Z Cne Cout v KU
DL7/—RZzBESET. IEHEREREL
Tz, AETHINE. ITNoDEEIST T,
L CeEIFBEDR EETIT>TL &b,

2) d>hA—>ICIE, A—1% 41 RMOSFETICBi#ES
TEELEA. BEON, Ny ORHHICEELT.
LX_. GND. DH_BXUDL D& — KERENDZ A >
D DBEL THIENHEESNET, RS
INAVE—F U 2BELTHEELIT, BELERS
BTy Ry A LRHEFTS 2510, DL_BS&LUDH.
b— MBI, G DBEL TERBNHYET
(MOSFETA'O> FO—ZICH'B 1A U FEENTLVD
152 DIEIZ50mil~ 100mil),

3) 4'— NERBIERS(BST &1 4 — RBEUAVF 9,
LDOSD/NA/NXZ AT H)IE. a2 ~O—2ICh
L TOEREDIILT S,

4) B1ERTNIIRT LD, DC-DCOY hO—5D
IV RBRETO>TL S, ZORICIE. 27858
DIZVRTL—2hHUET, TKHE. IXRT
DNANT—BRDVEZDERIZ R TL—2,
BIUOBMBR 7 OJSMBRO7FTOIIZ 2 RT
L—>T9d, 77O RTL—2EBRY
SYURTL—2E. ICO1EDATEEIERT D0
BEHHUFET,

5 HHBBRIL -7 AT UHDES
FUBHFICEHOE 7 TEEICERL T ES 0\,
DC-DCOAVN—HRBRLEETEDRYEHFOR
ICEBLTLZE 0\,
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/=hr7voa>2E1—%H.
SHE, S5EHN. EFHFI> FO—-5

CONNECT GND AND PGND TO THE

CONTROLLER AT ONE POINT
ONLY AS SHOWN
. i L; P 00
CONNECT THE o0 & 00 VIATO POWER
EXPOSED PAD TO i GROUND
ANALOG GND g =
R U[;_\
VIATO REF & o
BYPASS CAPACITOR VIATO Vge
MAX1533A BYPASS CAPACITOR MAX1533A VIATO Vg 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
8‘ COUT 8
OUTPUT GROUND
—— GROUND
HIGH-POWER LAYOUT LOW-POWER LAYOUT

H11. PCBOL A 77D b
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MAX1533A/MAX1537A

/=hrT7voa>2FE1—%H.

SME, S5ELD.

gEFJ>,0—-5

SN ==
EVEBE{EE)
TOP VIEW = Ce)
g 2
i o
ADIA N_1°0 | r2r) csts
ons [ 20 L % e
ons |23 2] Loos
ONA |23 1 T24) DS
FSEL ;:ST i MAXIM : 23] PGND
o ! | 1.9
(0 R R 1 L
M5 71 1 {21 LDo3
REF [787F 1 T30 B3
GND [5r TTTTTTTTTTTTTo T19 ] csts
SZSEZE2RE
e 3 S
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TRANSISTOR COUNT: 6890
PROCESS: BICMOS
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SWE. SiELA. EEZEFEI>

J=hFTwvoarE1—5H.

a—>

NYT—2

(COTF—=Fo—hliBH=NTND/ Ny T —

japan.maxim-ic.com/packages = SR TN (), )

MAXIMV

MARKING —
SAAAAA

B \Y - E
123
Pw#w/
1.D.
A TOP_VIEW
SEATING
S |[ZT5701e]

-DRAWING NOT TO SCALE-

D2
—x ——| D212
:’I_ goomoo L||.LL| |—
=] [=
= [ E2/2
A rENXE _g = e o
,’ = [=
Vo) =
A NS{
/ P‘d”h Ihl'll'llﬁ \F\N#‘HD

DETAILA

0.35x45° A

9/2
(ND 1))(

B.OILQM_‘AEW
3
(R IS OPTIONAL)
1
L
Ell— TerunaL TP — —| [ |— T
000 TERMINAL

BRALLAS /MIAXIVI

"% PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
TROTL BoCOMENT CONTROLTo

140 J

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
|Pke.__} D2 E2
[SYMBOL] gégi;s MIN. [ NOM.] MAX| MIN. | NOM] MAX]

A T1655-2_|3.00 [3.10]3.20]3.00 |3.10 |3.20
Al T1655-3 | 3.00 3.10]3.20] 3.00 [ 3.10[3.20
A2 T1655N-1] 3.00 | 3.10]3.20] 3.00 | 3.10] 3.20
b T2055-3_| 3.00 | 3.10| 3.20] 3.00 | 3.10| 3.20
g T2055-4_| 3.00 | 3.10| 3.20] 3.00 | 3.10 | 3.20
- T2055-5_| 3.15| 325 3.35| 3.15 | 3.25| 3.35
. 315 3.25| 3.35] 3.15 | 3.25 | 3.35
L 2.60]2.70]2.80] 260 | 2.70| 2.80
N 2.60] 2.70] 2.80] 2.60 | 2.70| 2.80
D 315 3.25| 3.35] 3.15 | 3.25 | 3.35
NE 2.60 | 2.70| 2.80| 2.60 | 2.70 | 2.80|
JEDEC T2855-8 | 3.15| 3.25| 3.35| 3.15 | 3.25 | 3.35
T2855N-1 | 3.15 | 3.25| 335|315 | 3.25] 3.35 |

T3255-3_| 3.00 | 3.10]3.20| 3.00 | 3.10] 3.20

NOTES: [ 732554 | 3.00]3.10]3.20] 3.00 | 3.10| 3.20
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14,5M-1994, | 732555 13.00/3.10]3.20]3.00]3.10§3.20
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. —TSZSEN-1 00 0 20 00 0 20
3. NIS THE TOTAL NUMBER OF TERMINALS. T4065-1 40 0 60 40 0 60
T4055-2_| 3.40 | 3.50| 3.60] 3.40 | 3.50| 3.60

/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL

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

/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

0.25 mm AND 0.30 mm FROM TERMINAL TIP.

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

/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR

T2855-3 AND T2855-6.
AD WARPAGE SHALL NOT EXCEED 0,10 mm.

11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
A\ LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION e, 0,05

-DRAWING NOT TO SCALE-

**SEE COMMON DIMENSIONS TABLE

DRALLAS /MLAXIVI

M PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

21-0140 { J {%

RIS BRARMRENTND EFRY EtA. RO/ T —

QFN THIN.EPS

DIBERI.
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9]
i
£ DETALL A (NED) X E—r =
—E/z—l o =
‘//Ll Ll\ ooom | E
| A\ varkne - {j_r!ll = E
HadnAT : g °
=] =
| | =l | |
. ___ (ND-1)XE|-%- + — 1 € D2
g | D2/2
1B |
2| . T N _&
123 Ininnn 32 {}MKEEE]
A E] |—— £2/2 — PIN # 1 10. A\
PN #1 —{ ] ¢ 0.35x46"
1D JTOP VIEW K-
E2
BOTTOM VIEW

(R IS OPTIONAL)

©
ﬁg i !
DETALA | 1
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PROPRIETARY INFORMATION

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

T SOCUNENT CORTROL T =T
‘ 21-0141 ‘ G ‘/2
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 36L_6x6 40L_6x6 4866 PKG. o2 E2
SYMBOL | WIN. | NOM. | MAX | MIN. [ NOM. [ MAX_ [ WIN._ | NOM. | MAX. CODES MIN. | NOM. | MaX. | MIN. | NowM.| MaX.
A 070 | 075 [ 080 |o70 [075 | 080 [o070 | 075 | 080 T3666—2 |3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
M 0 |00z [oos | o o002 |o0o5s | o - [ oos 136663 | 3.60 3.70 | 3.80 | 3.60 | 3.70 | 3.80
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666N—1] 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
b 020 | 0.25 0.30 020 | 025 | 030 015 | 020 | 0.25 T4066—2 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
[) 590 [ 600 | 610 |59 | 600 | 610 | 590 | 600 | 640 T4066—3 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
E 590 | 600 | 610 | 590 | 600 | 610 | 590 | 600 | 640 T4086—4 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
L] 0.50 BSC. 0.50 BSC. 40 BSC. 740865 | 4.00 [ 4.10 | 4.20 [ 4.00 | 4.10 [ 4.20
LS oz | - [ - o | - [ - Joas [ - [ - | T4866—1 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
L Jo4s [os5 065 |030 | 040 [ 050 [030 | 040 | 050 748652 | 440 | 4.50 | 4.80 | 4.40 | 4.50 | 4.60
N 36 40 48
ND 9 10 12
NE 9 10 12
JEDEC WJJD-1 WAD-2 -
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994,
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.
/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
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
10. WARPAGE SHALL NOT EXCEED 0.10 mm DALLAS .
A MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @SEM,CONDWOR VLV 4V

12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY. PROPRIETARY INFORNATION
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