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ABSOLUTE MAXIMUM RATINGS

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

ON3, ON5, FB3, FB5 10 GND ......oevvvvvo...
SKIP, OVP, UVP 10 GND...ovoovove -0.3V to +6V
PGOOD, FSEL, ADJA, ONA to GND 0.3V to +6V
REF 10 GND oo -0.3V to (Vce + 0.3V)

DL3, DL5 to PGND.......... -0.3V to (VLpos + 0.3V)

-0.3Vto +6V

BST3, BST5t0 PGND ......veooevoeoeeeeeeeeeeeeeeeeee 0.3V to +36V
LXB 10 BSTB cooveoeeeeeeeeoeeeeeeeeee e -6V to +0.3V
DH3 10 LX3 .o -0.3V to (VBsT3 + 0.3V)

LX5 10 BSTS ..o -6V to +0.3V
DH5 10 LX5 (oo -0.3V to (VBsT5 + 0.3V)
LDO3, LDOS5 Short Circuit to GND ..., Momentary
REF Short Circuit to GND .......oooviiiiiiiiiiicc Momentary
INA Shunt CUrrent...........ccoooiiiiicee e +15mA

Continuous Power Dissipation (Ta = +70°C)
32-Pin TQFN (derate 21.3mW/°C above +70°C) ....... 1702mwW
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) ........cccocevviiviiiiinnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, VIN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLiM_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILpos5 = ILD03 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS

INPUT SUPPLIES (Note 1)
LDOS5 in regulation 6 26

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

VN Operating Supply Current [IN LDO5 switched over to CSL5 15 35 pA
VIN = 6V to 26V, both SMPS off,

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

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

Quiescent Power Consumption Pa Vesia = 3.5V, Vesis = 5.3V, Vina = 15V, 3.5 45 mwW
ILDOA =0, PIN + PcsL3 + PcsLs + PINA

) Both SMPS on, FB3 = FB5 = GND,

Vcc Quiescent Supply Current lcc VosLa = 3.5V, VesLs = 5.3V 11 2.1 mA

MAIN SMPS CONTROLLERS

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

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

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

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

Output-Voltage Adjust Range Either SMPS 1.0 55 \

FB3, FB5 Dual-Mode Threshold 0.1 0.2 \

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

DC Load Regulation Either SMPS, SKIP = Ve, -0.1 %
ILoaD = 0 to full load

2 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = V1LDos, VINA = 15V, Vi DoA = 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 tonmINy | (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 \
gzgg:?Sense Input Leakage CSH_. Vesty. = 5.5V 1 1 UA
Current-Limit Threshold (Fixed) VimITZ VesH_ - VesL, ILIM_ = Ve 70 75 80 mV
o ViLiM_ = 2.00V 170 200 230
&“{;jﬁ;:t‘lgt Threshold VLMIT_  |VesH_-VesL. | Vil = 1.00V 91 100 109 | mv
ViLim_ = 0.50V 42 50 58
?Nug;ear;[\—/léi)mit Threshold VNEG Zgrsr:at—”\r/ﬁfL_, SKIP = V¢, percent of 120 %
gtrjorrsesriwr:-gl_)lmlt Threshold (Zero Vox VPGND - Vix_ SKIP = GND, ILIM_ = Ve 3 mv
ILIM_ = Vce 10 16 22 mV
Idle-Mode™ Threshold VIDLE VCSsH_ - VesL_ With respect to current-
limit threshold (VL imiT) 20 %
ILIM_ Leakage Current ILIM3 = ILIM5 = GND or Vcc -0.1 +0.1 PA
Soft-Start Ramp Time tss Measured from the rising edge of ON_ to 512/ S
full scale fosc

INTERNAL FIXED LINEAR REGULATORS

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

LD Vol \Y 4. 4, A vV
O5 Output Voltage LDO5 0 < ILpos < 100mA 80 95 5.10

LDO5 Undervoltage-Lockout Fault o P
Threshold Rising edge, hysteresis = 1% 3.75 4.0 4.25 Y
LDOS5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% 4.41 4.75 Y
LDO5 Bootstrap Switch LDOS5 to CSL5, VesLs = 5V,

. 0.75 3 Q
Resistance ILDO5 = 50mA
Idle Mode#+Maxim Integrated Products, Inc.fJRikp
INAXIM 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = V1LDos, VINA = 15V, Vi DoA = 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

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

LDO3 Output Voltage VLDO3 0 < 1LoAD < 100mA 3.20 3.35 3.42 \

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

LDO3 Bootstrap Switch LDO3 to CSL3, VcsL3 = 3.2V,

i 1 3 Q
Resistance ILDO3 = 50mA
o LDO3 = LDO5 = GND,

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

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

Over to CSL_) VesLs > 4.7V

AUXILIARY LINEAR REGULATOR (MAX1537A ONLY)

LDOA Voltage Range VLDOA 5 23 Vv

INA Voltage Range VINA 24 V

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

Internal Feedback ViNA > 13V 1.4 120 12.4 v

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

External Feedback VADJA VINA > VIDOoA + 1V 1.94 2.00 206 v

ADJA Dual-Mode Threshold 0.1 0.15 0.2 V

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

LDOA Current Limit ViDOA forced o ViNa - 1V, Vapua =19V, | 454 mA
VINA > 6V

Secondary Feedback Regulation

Threshold VINA - VLDOA 0.65 0.8 0.95 v

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 pA

INA Shunt Sink Current VINA = 28V 10 mA

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

REFERENCE (REF)

Reference Voltage VREF Vcc =4.5Vto55V, 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

4 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = V1LDos, VINA = 15V, Vi DoA = 12V,
ILDO5 = ILDO3 = ILpoA = no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

FREIEEFE

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
?rtigp_lyr:rLGJ;?Oelgloltage—Protectlon With respect to error-comparator threshold 65 70 75 %
Srfé):;;?oiegggige Fault- tuvp 50mV overdrive 10 us
glztr?;:agr%ioln(:‘revoltage-Protecnon {BLANK From rising edge of ON_ 6%4;1:/ S
PGOOD Lower Trip Threshold mrsLi?g?ﬁ;é?;;ggioﬂ/farator A4 10 75 %
PGOOD Propagation Delay trcoop_ | Falling edge, 50mV overdrive 10 us
PGOOD Output Low Voltage ISINK = 4mA 0.4 \Y
PGOOD Leakage Current IrGooD_ | High state, PGOOD forced to 5.5V 1 PA
PGDLY Pullup Current PGDLY = GND 4 6 PA
PGDLY Pulldown Resistance 10 25 Q

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

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

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, V|Lim_ = V1LDos, VINA = 15V, Vi DoA = 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 Vcc-0.2

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

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

CSL_ Discharge-Mode

On-Resistance RDISCHARGE 10 25 Q

CSL_ Synchronous-Rectifier 02 03 0.4 v

Discharge-Mode Turn-On Level

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 = -40°C to +85°C, unless otherwise noted.) (Note 4)

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

LDO5 in regulation 6 26
V|N Input Voltage Range VIN \
IN = LDO5, Vours < 4.4V 4.5 5.5
) LDO5 switched over to CSL5,
VIN Operating Supply Current [IN either SMPS on 35 PA
VIN = 6V to 26V, both SMPS off,
V|N Standby Supply Current IIN(STBY) includes SN 170 uA
VIN Shutdown Supply Current IIN(SHDN) | VIN = 6V to 26V 17 HA
Both SMPS on, FB3 = FB5 = SKIP = GND,
Quiescent Power Consumption Pq VesLs = 3.5V, Veses = 5.3V, Vina = 15V, 4.5 mwW
ILDOA = O, PIN + PcsL3 + PcsLs + PINA
) Both SMPS on, FB3 = FB5 = GND
V | | ’ ' 2. A
cc Quiescent Supply Current cC VesLs = 3.5V, VesLs = 5.3V 5 m
MAIN SMPS CONTROLLERS
3.3V Output Voltage in _ S _
Fixed Mode VouTs VIN = 6V to 26V, SKIP = Ve (Note 2) 3.28 3.38 V
5V Output Voltage in Fixed Mode VouTts | VIN =6V to 26V, SKIP = Vcc (Note 2) 4.975 5.125 \Y
Feedback Voltage in VIN = 6V to 26V, FB3 or FB5,
V V .982 1.01 v
Adjustable Mode FB3, VFBS duty factor = 20% to 80% (Note 2) 0.98 018
Output-Voltage Adjust Range Either SMPS 1.0 55 \
FB3, FB5 Adjustable-Mode
Threshold Voltage Dual-mode comparator 0.1 0.2 \
6 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

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

FREIEEFE

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 = Voo 91
Minimum On-Time tON(MIN) 250 ns
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF V
Current-Limit Threshold (Fixed) VM- | VesH. - VesL., ILIM_ = Vce 67 83 mV
c . Threshold VLMo = 2.00V 170 230
urrent-Limit Thresho
V V -V =1. \%
(Adjustable) LIMIT_ CSH-_- VcsL— ViLim_ = 1.00V 90 110 m
ViLiM_ = 0.50V 40 60
INTERNAL FIXED LINEAR REGULATORS
ON3 =0ON5=GND, 6V < V|N < 26V,
L.DO5 Output Voltage VLDOs 0 < 1.p0s < 100mA 4.8 5.1 V
LDOS5 Undervoltage-Lockout s e
Fault Threshold Rising edge, hysteresis = 1% 3.75 4.30 \
Standby mode, 6V < V|N < 28V,
LDO3 Output Voltage VLDO3 0 < ILoab < 100mA 3.20 3.43 \
AUXILIARY LINEAR REGULATOR (MAX1537A ONLY)
LDOA Voltage Range VLODA 23 \
INA Voltage Range VINA 24 V
LDOA Regulation Threshold, ADJA = GND, 0 < ILpoA < 120mA,
Internal Feedback ViNA > 13V 1140 12.55 v
ADJA Regulation Threshold, 0 < ILpoa < 120mA, VLpoa > 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, ILpoA = no load 165 PA
REFERENCE (REF)
Reference Voltage VREF Vcc =4.5Vt055V, IREr=0 1.97 2.03 V
M AXI/V 7
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ELECTRICAL CHARACTERISTICS (continued)

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

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

Note 1: The 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, 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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(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

(Vours = 5.0V)

5V OUTPUT VOLTAGE (OUT5)
vs. LOAD CURRENT

5V OUTPUT VOLTAGE (0UT5)

vs. INPUT VOLTAGE

100 - 512 — ‘ o 512 o
ookt e g Si=GND ...... 7551 NO LOAD E
o i '7?7 Al 5 508 >HP < Vee g 508 g
el { [/ = . = -
s ya4 o504 |t =50 | deceead:
= & / ~ V=7V %) — %
g [T 1l = =0 —
b / / > o
E 70 l / V|N =12V & [
/ f B S5 19 S 496
SV =
LI
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50 o o6 T 188 188 ‘ ‘
0.01 0.1 1 10 0 1 2 3 4 5 6 10 15 20 25 30
LOAD CURRENT (A) LOAD CURRENT (A) INPUT VOLTAGE (V)
PWM3 EFFICIENCY vs. LOAD CURRENT 3.3V OUTPUT VOLTAGE (OUT3) 3.3V OUTPUT VOLTAGE (OUT3)
(Vourz =3.3V) vs. LOAD CURRENT vs. INPUT VOLTAGE
100 = 339 — ‘ a 339 -
I g SKIP = GND =====" 1E NO LOAD IE
Ar=" Ap)iEaggg . ] SKIP=Vgg =— |3 3
0 |-t Al TE 336 ldlch 2 336 2
K L "_ _.-'/ pr E . L ES . — E
= Ry <~7£ =33 NP R () Mehll LLLLLL) ekl S
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f [ SKIP=GND ====~" 324 324 SKIP=GND == ===
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50 LIl Ll L1l 3_21 3_21 L L
0.01 0.1 1 10 0 1 2 3 4 5 6 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 T T = 1.0 T T = 10 - - o
ON3 = ON5 = Vg 2 0 ON3 = ON5 = GND | = SHDN=GND |2
. P oz, =
\ 2 E 08 3 E £
= 4 I~ = = =
§ " § 0.7 £
o0
2 SKIP = GND ===+ 5 = °
§ 16 feep_ Voo § 05 z —_—
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Y 32}
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INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
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(MAX1537A circuit of Figure 1, ViN = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

35

3.0

25

2.0

PEAK CURRENT (A)

121

= 120

1.9

AUX LDO VOLTAGE (V

18

17

10

IDLE-MODE CURRENT
vs. INPUT VOLTAGE

]
» DUTY CYCLE

A

T LIMITED
/

MAX1533/37 toc10

o

5V OL{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

-20 0 20 40 60 80

2.0V REFERENGE LOAD REGULATION

50

MAX1533 toc11

-50

-100

LDO DEVIATION VOLTAGE (mV)

-150

-200
100

REF LOAD CURRENT (uA)

INTERLEAVED OPERATION

MAX1533/37 toc14

2.0us/div

A LX5, 10V/div

B. 5V OUTPUT, 100mV/div

C. PWM5 INDUCTOR CURRENT, 5A/div
D. LX3, 10V/div

E. 3.3V OUTPUT, 100mV/div

F. PWM3 INDUCTOR CURRENT, 5A/div

LINEAR-REGULATOR
LOAD REGULATION

LDO3

MAX1533/37 toc12

\‘

\

Vin=6V
ON3 = ON5 = GND

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

120 140

LINEAR-REGULATOR
STARTUP WAVEFORMS

MAX1533/37 toc15
: ———

400us/div

A. SHDN, 5V/div

B.LDO5, 2V/div

C.LD03, 2V/div

D. REF, 2V/div

100€2 LOAD ON LDO5 AND LDO3

MAXI M
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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 MA)(1533/37M; i MAX1533/37 toc17 i MAX1533/37 toc18.
33v | U i 33V | B S S Y Pl ' N
0 bt { L 1 o
5V :
_ _ 18
JIREE I B
o : l1C
33\9 SR AN RS RANSA RN [RAASE AR
| / B DR ¢ {o
0 o i . 57 1¢
. {D
2ms/div 400us/div 2ms/div
A. ON5, 5V/div A. ON5, 5V/div A. SHDN, 5V/div D. 3.3V QUTPUT, 5V/div
B. 5V QUTPUT, 2V/div B. 5V QUTPUT, 2V/div B. 5V OUTPUT, 5V/div E. DL3, 5V/div
(. 3.3V OUPUT, 2V/div C. INDUCTOR CURRENT, 5A/div C. DL5, 5V/div F. PGOOD, 5V/div
D. PGOOD, 2V/div D. LDO5, 1V/div ON3 = ON5 = Vg, OVP = GND
100Q LOAD ON QUT5 AND 0UT3, ON3 = REF E. DL5, 5V/div
1.0Q LOAD
5V OUTPUT LOAD TRANSIENT 3.3V OUTPUT LOAD TRANSIENT
SHUTDOWN WAVEFORM (1< LOAD) (FORCED-PWM) (FORCED-PWM)
- i MAX1533/37 toc19. - - . MA,XWE“/:N toc20 - i i i MAX1533/?7 toc21
4A ] 4 4 _ A I
0 R T e aneamuran

o WMWMMW%MMW&WMW B g W/MMWWWW\WWW g

0 fwr ffMWWMWWﬁC
12v

0 paa _ R 0
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. DL5, 5V/div SKIP =V¢e SKIP = Vg

ON3 = ON5 = Vg, OVP = GND

MAXIMV 1

TEL:15013652265 QQ:38537442

VZEGLXVYIW/VEEG LXYIN



MAX1533A/MAX1537A

http://www.eehome.cn

T 2E 1075 B o A9 /2 53X 586 4 i
FREIEEF

#R T FHFIE()

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

12

3.3V OUTPUT LOAD TRANSIENT

(PULSE SKIPPING)

i

Snssnmpihiniid
i z N ]

MAX1533/37 toc22

4

40us/div

A louTs = 0.2A TO 4A, 5A/div

B. Viours = 3.3V, 100mV/div

C. INDUGTOR GURRENT, 5A/div
D. LX3, 10V/div

SKIP = GND

A

LDO5 LINE TRANSIEN

MAX1533/37 toc25
H H H

OUTPUT OVERLOAD
(UVP ENABLED)

MAX1533/37 toc23
T T

E

A.PGOQD2, 5V/div
B. 3.3V OUTPUT, 3.3V/div
C. LOAD (0 TO 30A), 20A/div

4us/div

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

4.95V

LDO5 LOAD TRANSIENT

MAX1533/37 toc24

T

[]
20V

15V
10v
5V

5.05V
5.00V

4.95V

20us/div

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

ON3 = ON5 = GND, I pos = 20mA

120mA
10mA

14V
13V

11.96V
11.90V

20us/div
A. CONTROL SIGNAL, 5V/div

B. ILpos = TmA TO 100mA, 100mA/div

C. LDO5, 50m/div
ON3 =0N5=GND

AUXILIARY LINEAR-REGULATOR

LOAD TRANSIENT
MAX1533/37 toc26
v R
stcue, EERRSRRRRRIRRRRERIS SRR . :
| L
M ......................... W
I Y o]

100us/div

A.1poa = 10mA TO 100mA, 100mA/div

B. INA, 1V/div
C. LDOA, 50mV/div

INA = VOLTAGE GENERATED BY SECONDARY

TRANSFORMER WINDING
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R AT A . ANLDOA B AR HDU Y 742 127 — 4~ L B 43 I 88 M0 ke B 2 P e S 2 1) A 1
— 1 ADJA FLESATIEYY . ADIARE G YL E 2V, a4 ADJAFIGND S E A — e, HigH
FEL 45 4 PR 50 I 15 FL B[] RE 7E 12V

5V SMPSH g4 A . a0 FONS i FL K = T SMPS B F S B, ISV SMPS#:f fiE ;

T ONS 35 FLFE (% T SMPS {9 2 Wi B, SV SMPSH 2% 1. 11 ONS 15 REF3E A %,
1 2 ONS 5V SMPS#$F3.3V SMPS #2845 J5 Joi S (R 1 3) . 4 ONS 3 Pt B 30 45 e ok 0 e
HLP- LR 2 R A S

3.3V SMPS{HRESIA . L ON3 s B 5 T SMPS Y IF 3 L, 3.3V SMPS U AE 5
o 3 ON3 A ON3 3 B A T SMPS 19 S Wi B F, 3.3V SMPSHE#EZE IF . 101K ON3 55 REF s AH % ,

3.3V SMPS¥ 15V SMPS #iA e € f5 Ja sh(RERT JE 2l) . #5 ON3 ity L F 3K 5l 42 5 s 75 B
e ) N P =X IR e i

LDOAffigEHIT A . ONA JKAESTLDOA A i FHL 7S H B Sl = il 9 5 . ONA A s
— 4 ONA LDOATF /& . BiZ5| % #H LDO3. LDO5. CSL3. CSLS&t# Hoeky, ENAT{f i Ik
W ERINF E sh g sh.

AR A . % = A5 AR AT TR B P 28 A0 FF 640K . 1% 5] I BEGND. REF.
3 5 FSEL Vet X 7 R I 69513 43 B 2 -
Ve =500kHz, REF =300kHz, GND = 200kHz

3.3V SMPS WA FR it 1 TRR 8 45 3 . ILIM3 428 Voo, PRI T TRR BRIAE 9 75mV .
4 6 ILIM3 YT AR, CSH3AMICSLA 2 [a] B R it I TP FRL A B 46 T ILIM3 3 FL R A9 1/10,
TLIM3 S B B9 L D S00mV 2.0V, 545 5] 75mV B IAE 1932 58T TR 2 M Vee - 1V.

5V SMPSUEE R T IR 5% . ILIMSIEREEIVecht, BRITIIRBAE ANT5SmV. T
5 7 ILIM5 AT AL, CSHSHICSLS 2 (8] Y FR {7t ) PR FEL H AR 8 2 T TLIMIS i FEL 119 1710, TLIMS Sty
H R A9G E R500mV 22,0V, 43 75mV B IME BB 88T TBR 29 R Ve - 1V.

VSR . FEREFAIS DI 2 8] ] — A~ R T 8045 0. 1pF Y P e F A UEAT
S5, SRR A SR EER (R 100pA R L . (EL AT L TS E U 5 714

6 8 REF Lo PG L P PR R 5 A 2 4 0 P TS 9 2 TR B2 2 T 2
STIDN 24 1 Af 1 5 1 FhL 981 55 17

7 9 GND BUIDIHG. 7  A %E HE5 GND.

8 10 vee BRI A . B i —AN20Q ) B I L B R4 B A0 HLFE B (+4.5V B 45.5V). Vol

LI 2 1] 3% B2 — 75 8 P LA b A By 28 P 25 10 47 35

PR 4% R ZSHER . YEPGDLY 3 4 — AN E I AL ¢ W] JE 3R PGOODZE i Y IR ] .

o » PGOLY PGDLY LA SpAR L AL ATI0QAT L. SR ASIRAE M IR - 1
LU TAEIE I, RO SEHT, U SpA EREBUKGR . 4PODLY Hy FE it REFY
PGOOD# i fE -
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TR 285 . AN ST AT AR T U R Ul 10% (MR ol 78 505 sh 44 f|] Al

10 12 PGOOD EWRRZS T, PGOOD& KL F-. PGOODK b F- i # PGDLY 58 75 52 I #3 4iE 3R
247 4~ SMPS i ) 24935 B £ 2 )5 PGOODZAE Ay =i B

11 13 VP RGP 6. K UVPHE B GND I 5 BRA 09 R TR R IE B A9 70% . T i
FEAEV e BE IR R AR, [RIBHE B R S R B 46 «

12 14 DH3 3.3V SMPS )& I MOSFET Mt Al 3k 2 i i . DH3 R AALX3 % BST3.

13 15 BST3 3.3V SMPSHJ H 2615 s LA 40 . $e MR 6 BT /n i 122 B AN 25 R A4 . £ BST3
it 8 IR — 1 HL B AT % DH3 b B 3 3R 7 35

14 16 LX3 3.3V SMPS {4 F2 0 . K LX3 3 B LAY I I . LXBHE S 5 0 MR 9K 3l 4% DH3 19
R LR

15 17 ovF o R AR A i . KFO VP B GND B B9 3 51 TR Al IEH (E+11% . ks
H5VeeiEint, 2kt R IhaE, R bR b B a7 4 .

16 18 CSH3 3.3V SMPS 1) HLJUAG I A IE o . 7 B2 B H SR0AG I G (4 19 TR i . BRI OZR HS T PRI FROARS [R] 11
FEL I Ry 2

17 19 cSL3 3.3V SMPS {4 Lt A6 I A fudie . 4 322 3 FRLRAS M T ARG o . BEO% i T AR A1
R RN 7 2. gk, CSL3IE AMELDO3 K 25 A .

18 20 FB3 3.3V SMPS it A . #4:3 GNDHF BEFR B 2 (193.3VE . rTE st~ , FB3fE
1E1V.
33V ERE R RS . SR AE/N2.2pF (1pF20mA)BIHL 2483 B E . T4 100mA

19 21 LDO3 (RN HHEBELDOS. Y4CSL3 FRHEE R T3VE, &tfaEa 2w, LDO3E
it — A S F B 1Q. A HL I 200mA ) T 6 14 # 81 CSL3.

20 22 DL3 3.3V SMPS B A AR 95 5 4 . DL3AY HL R 42 1% S PGND | LDOS.

21 23 PGND T M

22 24 DL5 5V SMPS R {5 321 IR 2K 3h46r H . DLS A L R 422 9 PGND #]LDOS .
SV BB R R AR T . R AR/ N2.2pF (I1nF20mA) A B 35 3% £l 3t . 9 DL_{R Al
UK Zhe% . DH_E MK shesGEE BST M ). PWMHEHilge. PSR R L e H Gl it Ve

23 25 LDO5 S, PARLDO3 P #R3.3VERMEAR A L b AL . ] SN A iR/ 100mA
(+25mA TR IR Sh 8 A LI . 24 CSLS ERYHLE R TF4.5VINF, SVERPERE E 2% KT,
LDOS @ — A4Sl FHLFHL0.75Q. & 52 FLI 200mA [ IF 5% #2 5I CSLS.,

24 26 FB5 5V SMPSH S isd A . S OND B S5V . Al A, FBSREE1V.
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o5 o7 CSL5 5V SMPS B HL e AG I A s . 3% B2 B AL AT R S . [RIOZG H T PR 119
HL AR 2. BbAh, CSLSIE FYELDOSH EH 245 A -
o5 o8 CSHS 5V SMPS (1 H ji ke I A IE 3 . FEE2 2 A T AR IEAR . 9%t T A RR Y
FEL I Ry 2
o7 09 N JEBhHLEE A A SV MR 28 LDOS i A . FO.22pF LR 55 8% $IPGND, 1% HLZS
ZHIC.
8 30 LX5 5V SMPS f HL 20 . 5 LXS 7 B LA FF O . XS 2 =i AR 3K 2 #5% DHS 1Y
IS FEL RN
29 31 BSTS 5V SMPSI H 3 sh A i o . R 6T R RSN AR R . 7£BSTS i
I — A B FH R % DHS B9 bz B i AT R Y
30 32 DH5 5V SMPS f 7 121 bR 3K 3h6r Hy . DHS A48 g M LXSFI BSTS .
31 33 SKIP BeBkr s fli A . R Veelt, Hom bt AR PWMA S . %52 5 GND N A2 2k it
TAEFE B R Bk Bk Bt
KETHERIFIA - 4 Vsppn & T SHDNF A T BRI il A HOPIN, SR PH HE A G,
30 34 SHDN HLJE L PR B SpA . B B Vsppn i T SHDN#I A _F T il & F S DUR , #ef A S E
Jazh. ¥ SHDNZE#E| VNl B3hJash. i B pH 53 25 F SHDN % 2 21| VN SE 3 ] 4 A2
RIEPE.
— 35 INA T BILDOA ZR A JE 2 Y FEL UL FEL TR A A . INABE PR3 B A TR 2 4H A2 31 26V
AIPEATCBUE 12V) 150mA % BhZe AR I #efin . B INASG wH At . LDOA 5GND 2
_ 36 LDOA ()45 — A5 /IME R 2.2pF (1pF20mA) I 25 B HLAY . BISEZH S i TRR B34 i AE INA -
LDOA = 0.8V, Hfi% 5V SMPSHIDLS. ONA = i i it i s 2% iy H R B 20 7 % B B
LDOA Ik Z5 % PGOOD & A $4 1 .
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1. bR AT R

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

150pF, 6.3V, 40mQ, low-ESR capacitor

Sanyo 6TPB150ML Sanyo 6TPB150ML
. 220uF, 4V, 40mQ, low-ESR capacitor 220uF, 4V, 40mQ, low-ESR capacitor
Cours, Output Capacitor | o ' 4rpRosoML 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

2A, 30V, 0.45V¢

2A, 30V, 0.45V¢

(if needed) Nihon EC21QS03L Nihon EC21QS03L
Inductor/Transformer T1 = 6.8uH, 1:2 turns Sumida 4749-T132 3.9uH
L1 =5.8uH, 8.6A Sumida CDRH127-5R8NC Sumida CDRH124-3R9NC
10mQ +1%, 0.5W resistor 10mQ +1%, 0.5W resistor
Rcs IRC LR2010-01-RO10F or IRC LR2010-01-R0O10F or

Dale WSL-2010-RO10F

Dale WSL-2010-RO10F

K2 BN E

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

A

MAX1533A/MAX1537 ARRHE Y I HEL % (B DRl A SRAg g — 4
BRSO AS U S R R LR, AR BESV/SAFIZ.3V/SA
FLUH. ZHESI AR E NTVE4V. B 1 70

ABER T2 AR L. K2R .

MAXI1533A/MAX1537A P& AN A AR He HL PR P 11 1) 28 4 X
R R AT B PR s A . B R A B 45 A TR IE AR ERAE Uk
AN BRSO . PIASPIFRLDO W] 7R AR SV 33V
FHE. MAXIS3TARAH — AR BILDO, mIfEATE I

12V i B AT 1 Dy ml R i

16

Bl E£ 475 E#5(LDO5SFILDO3)

PIAN P BB R 28 7= AE T 9 SV (LDOS)F13.3V (LDO3)
IR H . LDOS5 ALDO3FILK 3 7 EMOSFET fr #f4 2K
Shas TR e YR, [RIAS  SMPS AR LI thil HL i . 6 v Hl A
VBB AR R B B IR (Vo). LDOS 2 /A 2k #0361 N %5
FARAR AL 100mA IR LT, Horh 45 MOSFETHi % 2K 51
(B A [ 1 JF 56 45 2 F1 AP FRMOSFET 3 #%, i % 7E SmA &
SOmATEE s ML) . LDO3 W AT DLk #h 3 7 348 4t & /0
100mA K S L . LDOSFILDO3 4 W i i — 4~ 2.2pF
BRABA B E M, NEASNI T3 L A 4
N20mA, %FHLA B A B R IR 1.0pE.
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5VLD0 _L < INPUT (Vi)
outpuT & Cin
(2) 10uF
LDO5 IN g
& Dsst o5
MAXIM [ n 22uF
DH3  paxisasa  DHB I SECONDARY
BST3  MAX15374  BSTS — — ouTeUT
L Cgst
0.1uF
LX3 s |—e—
DL3 DL5 4| T
M2 11 1:2 TURNS
PGND LP = 6.8uH
47
= Rese
CSH3 CSH5 10me
3.3V PWM 5V PWM
< CSL3 CSL5 =
ouTPUT < o - T OUTPUT
220uF s FBSI—— 150uF
$40m9 _ _ _ _ 40mQ
- =™ N
0.22uF) | _ B SKP——
J_ | REF —
= m FSEL |—— REF (300kHz)
oo 100k
® ILIM3 vee CONNECT
1 T0LDO5
= R4
RS 100kQ
60.4kQ
o—|ILivs PGOOD POWER-GOOD
= ON [OFF  p——1SHDN PGDLY
ON3
on | orF { LD03 33VLD0
ONs OUTPUT
= MAX1537A ONLY
; SECONDARY INA LDOA 12V0 !
; OuTPUT UTPUT
E ON|oFF  m—— ONA i
E ADJA :

% POWER GROUND

—L anaLog GRounD

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS

B 1. MAX1533A/MAXI1537A 5N T H B

MAXIMN
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SMPSZILDO & % ]#
WSV R & T LDOS E 2 W4 BRI, N
0.75Q (MAUAE) pagiE MOSFET#HE CSLS 45 #: I LDOS, [
BB LDOS &k fa b g . [ARE, 433VEMEHEEST
LDO3 H 2 U4 [ TR A, PIER1Q (MLAL{E) pi i MOSFET
BB CSL3M £ FILDO3, [F I LM LDO3 Lkt fa JE % . X
BEAE B 45 LK (8800 B 28 TR, P9 B HAL 6 R 4158 17 28
SMPS#ii th HL RISl , T A A2 HL Tt 28 H 2 A i R 7T
JEHAIK S . B TR — N ROR 0% [ T SRR HE A R
SRR, AR E SRR 2 RERERS, HiL,
H 2 TAE W] FAR T MR Fa 7oy R ZS 30U RE T 5 S R T R
LMLDO_Ki i U 5 UG , 4 H HL AT PR 34K 2] 200mA .

SMPS 5VIEERE(LDOSHIV )
B R Ih R g A E (B FACTE B 48 A SN, JF LI
(SMPS)F#F 43 iA 75 B — NSV AY I B LR . X5V I & HLIE
I MAX1533A/MAX1537TAN FRAGSV £ 54 25 (LDOS) =

L AN EZELDOM MAX1533A/MAXI537AT] DLk ST 25l .

AU BIE h 45 i A F 855 [ 5 SV 2 MRS T A% (LDOS) A 4 Hh
w AR, B, SV LDOHRLJE B BE by PWMHE il #5 §2 {it
Vee, FHOUMMRIESh IR HEELIR, BT 19 iR K HLI O -

IBIAS = IcC + fsw (QG(Low) + QG(HIGH))
= 5mAZ 50mA (HLRI{#)

A, Iec A ImA (JEIE), fow BIFRBZE, Qgrow)M
Qonicn) I MOSFET £#ls B #H45 ti, Vs = SVIR [ SR
AR .

H /R JE(REF)
TE RS AN S 9 R G A R A, 2V R o P AR
A[ik+1%, [ABCREFA] IFE R GEANG 5 i s AL ifE . REF RV
i —0.22nF ul R A B M R AR S5 B BIGND . 2
i B, AT 1] 20 B SR R 100 A SR W 10p AL . A2
- SMPS Hi H P s 75 S8 155 (G S8 (20.5%) , o AN A 2k 1
R Bz, AR R R R, RS
FHLDOS. LDO3. OUTSFIOUT3 4t o H B2 i T e

18

F L {EGE/X BT (SHDN)

¥ SHDNHZ X 2| SHDNAi A F i fi A& HL - DL MAX1533A/
MAXI1537A#E AMEINFERBORES, XML BT BER
KRS . Wi T MAX1533A/MAX1S37A U AE SpA RS
B . AT 5 W B e R B G P, A U 3R H SR IR
SHTTRRR K. BAIEER Esh, WK SHDN EfL %
KF2.2V (SHDN%i A L TR fil & FLSF) . 25 7 B 356 B
MEE, % SHDNEET ViG. 45 E 1V SHDN R
BEe Y 1 R T Stk I 5 A 465 S 1) i AL EL R S I R 1
ARG, 1LOVH G IR ST, 250 A it
SR (1) ]

SMPS i£2Hix BF

SMPS_FEE . UVLOFIE /B3

Vee EFEIZIV A LR RS E R AZ(POR)IEAE, ALK,
i e DA R FAOCIRT B 437 5 . POR HL B PR IE 24 OVP 2 ]
(OVP = Vo) f R SR Bk, 4 OVPHFE(OVP =
GND)i KR SR Sh =, 2 SMPS 2 il TF 4 TAE 8 1Lk

24 5V & FEL PR (LDOS) HL AR T i A R 4 € (UVLO)T IR
4V, Vechit AUVLOH B EE | IF e i fE. — BSVIRE
L (LDOS) | 73 % A UVLOT TRR B & DL b B 24k T
REIRAS, SMPSHE il #% FF 4 FF L B4, i th B IR FF 4R 7E
A Bl B P R e

FEL I Sh IR, PN BT 5 ol H s 40 1 448 i P E
FRAELSF, DU PR ATR AT . MAX1533A/MAXI1537A
MR s R N A B, TS —B B, Sk
W H PR T E R N B KPR AE 1920% . 70 5 4 H 7 128 4 Hst
BREACL / foso) WA R BIRRE, B shik A8 B Bt
B H R M N20% . Ntk s, HEIAES 1240 4
(1 / fosc) G 35 B d5 K BR Ui 18 55 i H 238 A i AR 1A,
PUSEIR B N UE(S WA TR I IR shE) .
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LDO3 IN
3.3V LINEAR 5V LINEAR
. REGULATOR > REGULATOR o LDO5
SHDN J_ T
lb—L _I—il
FSEL 0SC LDO BYPASS LDO BYPASS
—_— > —I_l_l_l_l_ CIRCUITRY CIRCUITRY
| lb—l_ —|—0
SKIP
Yy < ILIM5
ILIM3 o > < CSH5
CSH3 _ - < CSL5
CSL3 = BST5
BST3 > WIS N
)/ s CONTROLLER OH5
FIGURE 3 /l/
fH3 CONTROLLER ( ) LX5
X3 \ (FIGURE 3) LDOS
LDO5 \I\ DL5
DL3 )/ . %1
PGND \l\ -
> < AAdA
FB DECODE [~®
A A FB5
o B (FIGURE 5)
FB3 DECODE
(FIGURE 5) | INTERNAL
FB El }‘% N5
ong % E
REF
R
v
2.0V e
- . REF — anD
= <3 —
> % g -
_ y |y 88
QVP - &= —
uvp »|  POWER-GOOD AND <
PGOLY g FAULT PROTECTION MAX1537A | INA
> (FIGURE 7) AUXILIARY [ LDOA
PGOOD LINEAR 0
REGULATOR | ADJA
(FIGURES) | ONA
MAXIM -
1 MAX1533A/MAX1537A
2. MAX1533A/MAXI1537A B9 35 BEHE K
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FREIEEF

#3. TIEE
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 Povver(-)Lz\:) after
(Delayed 5V SMPS HIGH REF HIGH ON ON 3.3V SMPS is in ON
Startup) )
regulation
Normal Operation Povver(-juN after
(Delayed 3.3V HIGH HIGH REF ON ON ON b &t
5V SMPS is in
SMPS Startup) ;
regulation

*SHDN A — TMEFOIHTIC S Z R A . HF BT TR E IV, ETHET BRI E 1.6V, ON3HIONS % =#CMOSZ#HHiA , ZHITHF
K NFO.8YV, B E T K F24V, HEZEBRTAF1LIVHIZIVZ [H(Z K Electrical Characteristics ).

SMPS{EEEFE#I(ON3. ONS)

ON3FIONSA] FiI T 4% il SMPS ) - HEGF . ON3 3 ONSHL,
JE ETHE12.4VEL RIS REEEXT B F i . ON3EONSHLE T
FEE 1.6V LRI 5P % B X R A S i . JK3hON_F]0.8V L
TANERRIE L R E AR A 4 -

SMPS_E I /7
Hr ON3 5 ONS 3% 3 | REF 0] 18 %F i f1) i HH 7E 5 — 3%
AR FRE (AT LIRS, I B — B ks Bl f
EIEEE. B ASMPS — BRI ERSE 28— 14
SMPSH; Kl . g el . % Al B 3% LDOS#E A K &
BRE . 458 — AN IR B e PR, A R R ST B BE A B R

B L B FE (B K )
4%t 3 P 2 RE 4 (o BE (O VP LA ) HLIT G IR 1 #4128
IRt B R B O BT ), el — B i & 2k
DR BRI, ]t 42 4 o 7O A L o i P9 R 12QTF 6 it
FIHCHL, B RN E 0.3V HEBNE st 0o ) LA
TR B A T — Ao B JE SR G RTIRL R . XAE A TE BR T a a

20

FELJRCFTARE 1 MOSFET B g FEL IS 7 72 A AR B0 7 1 . 24
SMPS ity it s FLEN 0.3V, HAR UK B2 (DL_)Ke 45 52k il
P, K45 E B SMPSHi H AL #IGND . HL H ZEEA R 5
FETAERZS, DUERAOE#0T TFR B RS R . W
A~ SMPSH5 il #5 #B A 4 B 2 37 (19 515 7 PR B

i B AR IR (OVP = V), HARA M h#(DL)AM
= K S A (DH) Bk, AR s LX A m LA .
T SMPSHE IS A EhZ fth e, [0k, i i L H i e
(S i Y FEL AT SR B PR SR DL E

BIESFE. B PWMERSI7

B — AN HL 0B X PW M il 2% 1 42 O & — A 250 AJTF 3R
FLER, XU AE 5 AT SR ARG B H R T S Y
R IR 25 5 AR R AME RN F 5 (K3). MAX1533A/
MAXI537AR B R FEE, Her T FAR 092 & %0 H
RSN, BE THRENIRERRSE R HEW R .
MAXI1533A/MAX1537A R FIAATEAR A A Bk 8 25, (R m]
T A A A B s LS . (R R BR324 T -0. 1% 1 S 7Y
PEINERE, B THEAMEEHE TS, FHTR
R HE FL A B RS R AR
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CSH FROM FB
(SEE FIGURE 5)
CSL
- REF/2
SLOPE COMP

=1
— AGND

) 0.2 xVumir
[ -
R
IDLE- ] a DH DRIVER
MODE mmk

CURRENT [
[

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

A
S l;—o<l—0
12xVomr —— + 1 S 3 L
E R :>—> DL DRIVER
S J

LX

+
%7_PGND
MAX1537A ONLY

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

3. PWMfE il e 2 REHE &
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FREIEEFEE
$E175(FSEL)

A FFSEL 51 IR i PWM AL S Y TR S H0 R . KA T
FSEL# #7075 T RBR AR MK AR . R BRI AR
AR (S00kHZ)A B 1 /= i RsE, B2 R IT K ftre it
TS BOSCR B R, ORGSO I B/ o /N R
Fr o TR AR A9 452 (200kHz) TAER 2% & d s, (HE
PASE R TE A R SF A AR 1T AR o AT

EHIPWME

RN A | PWMABR X 25 1F 73 B, XA s
Sf 2 ARG 13 T 5 B Sl BsF 1) o X aaf 5 i ER 300 T 95 9 A AR
BN R A S m MR SR Bh I T8 BN, X FE, HLEH
MAERE TR, DH_RRE =N Vour / Vin. 5& il
PWMAL I SR TF e MR A 4 F e . AT, S® I PWM
TAERE R ZSERET A9 SV R IR IR S 4ERE7E 15SmA
E50mA, FAMEBMOSFET FIFF 4 21 & .

988 1 PWMASE 20 A0 B KA U2 TH B T 5 A 75 RIS T 17
FHBEASMN . BF R AIPWMAEL R 2E (| Tk R, B
ST FL BRI 4 R ]

BH TIEEFI(SKIP)

MAXI1533A/MAX1537TAR — A48 T AR 08 34 il g A
(SKIP), AT P9 A2 il i 1) 3 2 et 0 A7 6 RE 48 1 2
il A B R, 2 PR A T AR T B R R
FEL L A 2R I 2 )t 2 M DL_ SR AR o 00 T 3kt O Pl JRRORT
i AR, R R AT o Bk — 2 Bk
DAG i o SR . i PR AR AE LRI, o 0 A
TERBIEO T — B TPWMBL KGR FIPWM).

*4. FSELE B %

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

22

ZEHECE A TR
24 i P I b S 45 TR, A I PR T 1 R A I
CIPRI, P R il 28 1k ol i (e] . Ra oL T, il
st (] (AU P T 25 PR AR R T TR, R 2 S i A i 1)
PR (A TLIM_ B8 ) B9 20% 33 AL 55 o 22 ol 8 72 5 1 Jo] 3
U — /N AR sl S i TR R, 7 i R R
ERGIRLTACA R 5 — Al F . T F
e BEL LR I O AT R W e LT, 4 o g S RE Bk — LBk
e XRE, FERRENE LT, 15 A U O 2 e SO
HE.-

B ST Bk ik i =
TEBRBR R, 4 2 A 9 7R 8 R B 3 e I PEM
B (L) . X452 — S LA R 2, 3% LU e
ARG T 1 F 8 F O o S 2 AR T G R Sl B ).
FO AR AR AR 3 MOSFET 4 i (PGND 1 LX) 46 1 Fi, J8% FEL 3«
#EVPGND - VLX_EF%1EET3mVﬁ53$ﬁ{E"JH KE; tti’i%‘%?ﬁ
HIDL_ AR (E3). &b TAEAL e Bk ik o PEMAR 2 5 4 Bk
Jok i PWM AR S 22 8] ) e 47 o, R i 5 3 o 6 P R L U
TEBKXM R AORIEN “mies” SOM-—5.
PEM/PWM ] 4 &5 1) ﬁ‘ﬁ%?ﬁILOAD(SKIP)ﬂHHTfQQ/E}'CH :

Voutr (Mn_- Vour)
2 x N x fgw x L

lLoADSKIP) =

MAREE DU T B BBk ol TAERE RS, JF OGP W]
RES B, XRIEWRY, XA DR (R R EAeR .
A o AR P SR (D T PEMIMR 7 A1 % 3 T A A 2 [ LA
P ML, BBV, UK - A R
PIH; HLBBTRI, il A AR IR B (R E S
BEANAR), o b FL R SO A/ SR, (ol e P R
{9 PR R 38 R T RS R 8% T 0 R R A R (R )R 7E
N B BRI
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FREIEEFE

~ Vin-Vour

o loLeL
T ton(skip) = IDLE

INDUCTOR CURRENT ————————— &

----- i CE ey SRl KNI

ON-TIME TINE

TOERROR
AMPLIFIER ™

ADJUSTABLE
QUTPUT

FB

REF
2.0V)

FIXED OUTPUT
FB=GND
CSL

FE14. B /BT E U i

WHBE

Electrical Characteristics3< 1Y B iy H g B 5% 22 HL R A
BIBEA . Y EGES ST, MAXI533A/MAX1537A
VRN SO WU (E , R, SEPROY B R
BLH R R M T Y ik & H PR S L R 50% . E
PWMIEA GEL: FH ) T, HH Rl TR E

A V Vi
Voutewmy = Yom [1 - SLOCE NOM)_( RIF;PLE)
IN

X, Vom AHUE T L, AsLope M 1%, VRippLESE
i th L0 LR (VrippLe = ESR x Alipuctor. I 2% fiir i
AR T

7 i 22 5l BT (Tout < ILoap(skipy) » MAX1533A/
MAXI1537TA X 200 A E#ETT IR, Fik, fWHBEE
B B AR E (A TR 2Z LB iy T IBR . 7F PEMURR =X (W7 42
ST, HfH R N SO

MAXIMN

F5. SR S

1/ f
VouT(PFM) = VNOM +—(f§%) pLe x ESR

2

A, Vom MAUE R, fosc b P BRIk & 1 Bk
FFRIE, fgw N EPREYIFSRME i Tppg W Bk st
P9 725 PR A P R LI

AT 18/ [E] FE % tH B JE (W R R 15%)
H#HEFB3MIFBS | GND 1] 176 45 [& & SMPS i H FL (43 51°A
3.3VAHISV), /& 2 i i L PN i 32 T CSL_ AT
i 2 8] B HLBEL 43 E B % . AR FB_iE B 84 T CSL_AN
GND Z [A] LB 4 FE#% b, WA 1V 325.5V 2 [8] 98 45 %
N B i 4 E R (S). R2 (FBAIGND [a] i B BH ) i) {8 1%
10kQ /47, R1 (OUTHIFEB[A] ) B 5 AR

v
Rt = Ro | 2= _ 4
ViR _

XH Veg = 1V (bRFR{E)-
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FREIEEF

14 90 B o PR R TR L B E R, K33V SMPS (%
HEER SV SMPSAE— 26, HUA 4 CSLS B & T
LDO5H) B 241 TFR(4.56 V)R, 7 REid it P BB FF <6 LDOS %
B35V H(CSLS). [FfE, A M4CSL3 Bl ES T
LDO3RY H 21 TBRQI1V)I, A g P E8FF XK LDO3 3%
2033V H(CSL3). 4R I 5 it FL R B B 28 T AR I
KA. —HLDO_MCSL_H % TAER, MBI RS
W 5P, KR AT A R R 0 R B B AR PN R I AR R 4R

BRIERFF(ILIM_)

B 3 FEL 386 1) P 25 4 R 3 A I B A (CSH_FICSL_) Sfe Xof Fia Jik
L UG (B REATRR . a0 SRS IR A5 S A R TR T IRR,
PWM 2 il g5 44 56 67 135 321 MOSFET (B13). 24 N #F4R T 2 4
A ETHEERES, BRAERRAE S B ERRIIRUT,
AN, PWMEE A ST ARH I TAEEE . SShrmik
TRk LN /N T U ERR LT TRR , 25 (8 O v RS0 L
1 —2. Rk, KA SE AR, HEE.
%f}fﬁﬁﬁﬁfﬁlﬁ[ﬁ(\/OUT / VIN)B"JI‘Z@QO

SR PWMAL R T, MAXI1533A/MAX1537A 347 97 1] H,
TR, PUBT R Vour A LI HLE R I LR R K. R
1R 3 TR 294 1E BRI TRRAE ) 120%,  H 24 YR #E ILIM_
i, SOmBRGET PR 2 B A 1E 1 PR T TR B AR L i AR 4L .
ILIM_$2 2 Ve 19T TR A8 i BIAE (75m V). A a] DL i
TEILIM _4h$z — A~ BB 43 4 SR X BR it [T PR 2 17 I % .
h T ARAT RS NS BRI PURR A T RE T, 4 R AR FL Y
H2pAR20pA . FRITIIR R 5 50mV £200mV. #]
PEAE R, PRI PR L ORG f 4% T TLIM 3 B SR 19 1/10.
R E 75mVBONE R B HETTRZ A Vee - 1V.

FERE H FRPCB U TH 8 R E 4740 5 ] {4 11F FEL B (79 e 7 A L 3t
1R 25 BT 520 B CSH_FICSL_ 3 Ay 25 43 i, i K6 45 5
TC A 00 B BEL 7 R AT g 3T #38  F R I L B i 2%
56 it FiEL BEL ) 22 % FH Kelvin 8 i % 7 =X

24

MOSFET#f#R 3K zh#§(DH_. DL_)

DH_FIDL_HK sh#s 4 A6 FH T 3K 2h o % RoF i mi i h
MOSFET Fl#5 K R ~F AR B 2R MOSFET . X 5210 AR N
FHR M 5 2 HA — 3, XM AEABR KV - Vour
ZE . IR BE B (DH_) RE % U5 H AR A 2A R HLIR , T
I I WA B h g (DL_) o] J5 HS 1LTAFI A3.3A . XARTER
FEL I NP R AT R R SR S A M AR BK B . R Sh W DH_ & il
MOSFETHX )% F BST _ ity #2145 B - FL 2% L far 2 L F
(F6), T A A % 7 R B a8 DL_ U 782 i & 5E 7Y 5V 2t
JE£#(LDOS) R H2 i HL BE .

E] & B8 X I [A] L B s M DL_FNDH_ 3K shgs, - FH 1k 54
FETTE % — NFET 56 4 KW Z 7 Tl . X H & b S8 X s
5] 9K Zh ¥ BE 1% 38 B 1R T8 75 Bl A MOSFET, 1HER T 255 i,
B IR R /N, T RAS T @208 . 0 E S M SEIX
i [E] FEL % RE 9% 1E % T /B, M DL_FIDH_3K sh &% fi i £
MOSFET##H4% 2 [8] )57 % FRARHBE. . 6 FELGE % 5 75 Y345
MAX1533A/MAX1537A H 4 4 0 L 34 2 7E MOSFET A S
PR AT A7 70 M AR FEL AT (45 0 AR LR Ol R A, X
508 I B R AR HL 98 1 B ZkCY4MOSFET 5 ¥ gl 2% 2
() P 8 A 1 BT IR, 2 T 8 . 50 2 100mil) .

¥ DL_HCAR B 30 T R a8 I shaE iRag, H &
I8 FELBEL A BB R 0.6Q. XA B T 7E HL T S (LX) M tth
R Y146 2 Vi, B R DL_ R F K2 MOSFET 9 s i) 2]
W 2 A T B R KT B A FE LR 3 38
BB BAERECRI N T, AT RE T L8 B A 1 - UR
A, DA LA LX A S H & K MOSFETHY
WK, &S AR . BT MOSFETH- % HL % (Crss) »
MR HL 2 (Crss - Crss) LB HL B M a7 AE R T 5 R I LX
MIDL_ 2 [A] B 25 1 48 & A B8 i 7 =X T 8 19 B/
1o {4 -

CRSS)

VGS(TH) >V|N( Ciss

TR R U e T RR s 22 TR A 22, 7R BT A I 5
RASTTRE S = A 8. 55 —Fhal ik 2, 7EBST_L&
B — AR 10QAY FEBH , 8 540 = 3 MOSFET /Y- i I
(] SF A DI AN I, 9 HLAS B AR O W7 s 8] (1891 6)
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NAXIMN |5

Cayp

Dast }

(ResT)”

Cest ——

MAX1533A
MAX1537A
BST
N DH
X
LDO5
DL
GND

o | E
I
(CNL)*_L

) B

N

INPUT (Vi)
| NH
I

L

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

COUPLING THAT CAN CAUSE SHOOT-THROUGH CURRENTS.

6. AR M8 9K 5

FREIEEFE

BIRHZ&H (PGOOD)
PGOOD & — A #R W T I e, XA~ FL AR i 2L i A
I~ SMPS i H i (19 X ek 25 . PGOOD £ 2 ¥ (SHDN &,
ON3 3 ONS = GNDHT). %K JiF 2l 14K 5 W7 i 4 A YRR ALK -
— HECFEashEs R, WA i S  E AR
EHE(HEFB_¥5E)90%, PGOODKAS Hm bl 4. HE
HA AT AT — A SMPSHi Hi t L AUEfa 8 s T RE10% . s &
A A PR . BT — S SMPS ¥ il B 4 e b, AR A
PGOOD¥ A8 AR F-. TR 152 i-F- 1 PGOODME 5,
A[fEPGOOD MV Z (Al 7 — A EHr B fH . 100k QY _Efi
FELBEL T 3 B Tk 22 508

PGOOD 5 R {47 {R &5 OVP. UVPTL % .

A ERIF

i i ERIF(OVP)

L4 AT ] — 4~ SMPS 4y H F FE#A IE WA E BRI 111%, H
OVPR I THRE B (i fiE (OVP = GND), #2844 B i il
WifFde . BLIKPGOOD, Wi P4~ SMPS#& g, FHrBIHI
fKDH_. 3&HmDL_. WA R MOSFET A 100% 5
25 LSl A 2T R TR AR B b

\§

FAULT
POWER-GOOD PROTECTION
—_—
0.9x 0.7x 111x
INT REF_ INT REF_ INT REF_
O o o

T T <¢ INTERNAL FB
1

*|:|'

~q ENABLE OVP

¢ ENABLE UVP

< BLANK
" (POWER-UP)

\ A

) FAULT
—>

LATCH FAULT
_ POWER-
= GOOD

7. B2 L e (R 3

MAXIMN
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SR, L = DLl 5 2 7 AR R iy S s s, PR
TR A OVP LR 4t LCrR A A RER . IR 3R ok
AKX — B L, AR R R - IR R
A O BEAT S AL T 2RI IR R RR A R & (I il
MOSFETH %), I L it A PR B 22 K5 7 . K Ve R TV EL
N EEE T DI ON3. ONS & SHDNH AL & — A AT T Bk
BT Ay, IF ELB S ShSMPS Tl 4% .

Y OVPHIVecE e fe — iy, it id SRR I S RE R4S I

x5 TEEAEER

i K ERIF(UVP)
B — A SMPS#EHI# ¥ & — D UVPR L, 7Ef
HH WA BE (ON_L i) 6144-Hh A (1 / fosc)Ja TR A6 Wit
fid . AR R — SMPS#i i HE R Bk B OE R B R 1 70%
PIF, HUVPIHAEWL S (UVP = GND)I, UVPHLERH &
PIEREAE RS, BLRPGOOD, [ Bt A Fa A X 6 b i A 45
Tl 2% (S WA M1 FE (B OE BT RBAY) . 24 5 — % SMPSHiy H P&
F03VEF, H[FESERASSE, FRCRE R R
B VeckEZE 1V T i @3 Ui #ON3. ONS & SHDN 11
BB — A AE RS FES A, JFEH s SMPS il #% .

UVP MV AR AE — R BRI D RE R AL 1L -

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
Protection (OVP)

Either output > 111% of nominal level,
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 ggz: ither standby mode or shutdown states. One SMPS can be in discharge mode while the other is
' in run mode. If both outputs are discharged to 0.3V (on CSL_),
discharge mode transitions to the appropriate state.
ON5 and ON3 < startup threshold, e .
Standby SHDN = high. DL_ stays high if OVP is low. LDOS, LDO5 active.
Shutdown SHDN = low. All circuitry off.
Thermal Shutdown Ty > +160°C. Exited by POR or cycling SHDN, ON3, or ON5.

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

Switchover Fault Excessive current on LDO3 or LDO5

switchover transistors.

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

CONNECT GND AND PGND TO THE

CONTROLLER AT ONE POINT
ONLY AS SHOWN
. RN R RE R} L: P 00
CONNECTTHE [ OO k 00 VIATO POWER
EXPOSED PADTO —F= = GROUND
ANALOGGND [
VIATO REF
BYPASS CAPACITOR VIATO Vge
r— BYPASS CAPACITOR — 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
8‘ C()UT 8
OUTPUT GROUND
- GROUND
HIGH-POWER LAYOUT LOW-POWER LAYOUT
[ 11. PCBAfi e
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TRANSISTOR COUNT: 6890
TOP VIEW = <‘§ L2, 2 PROCESS: BiCMOS
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BT EID A iR = 58 % i
FREIEEF

Lt =
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D2
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o2 - —| D2r2
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QFN THIN.EPS

TUTUUUM ]
MARKING —~] L
\AAAAAA Elrz g_ [ i
= [ E2/2
B] E &(NE-UXE _:' E _LQ £2
N =\ E
=M [=
IN
P ITE TR
ey oeTala | == e
1D. A
A TOP VIEW WDZ%:E'—
BOTTOM VIEW
€
' (R IS OPTIONAL) _I_
DETAL A L L
b qe- e~ I
Bt | [Z7To70Te]
PLANE [EVEN TERMINAL 00D TERMINAL

DRALLAS AMIAXIVI

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

TR SCTENT GRS =
-DRAWING NOT TO SCALE- | 21-0140 |/
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L 546 20L 65 28L 55 32L 56 40L 556 PRG. D2 E

SYMBOL [N ] CODES [ MIN.[NOM.] MAX| MIN.TNOM] MAX.
A T1655- 100 | 3.10]3.20 3.00 | 3.10 | 3.20
Al T1655- .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- 00 10]3.20| 3.00 10|3.20
E T2055-4 | 3.00]3.103.20] 3.00 | 3.10] 3.20
- T2055-5 |3.15]3.25[3.35]|3.153.25 ﬁ
P T2855-3 | 3.15]3.25[3.35|3.153.25|3.35
L T2855-4 | 260[270]|2.80)2.60]270]2.80
N T2855-5 |2.60]|270[2.80]|260 270|280
ND T28556 | 3.15]3.25/3.35]|3.15|3.25]3.35
NE T2855-7 | 2.60 | 2.70 2.80] 2.60 [ 2.70] 280
JEDEC T2855-8 | 3.15]3.25/3.35] 3.153.25|3.35
[ T2855N-1 | 3.1 | 3.25] 3.35 3.15 | 3.25] 3.35
T3255-3 .10]3.20] 3.00 [ 3.10]3.20
NOTES: [T32554 10]320[3.00]3.10| 320
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. | 13255-5 .1013.2013.00 13.10 | 3.20
2. ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREES. E‘gg:’:* 338 3‘58 g‘ég 3% 3‘58 3‘28

3. NIS THE TOTAL NUMBER OF TERMINALS Rl EecR K
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 140562 [340135013.60] 340|350 360]
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE *SEE COMMON DIVENSIONS TABLE

OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE

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

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

DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

AD WARPAGE SHALL NOT EXCEED 0.10
m @ DALLAS

11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. SEMICONDUCTOR IVIIJXI/VI

12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

©

T
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ", £0.06 PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
T ST GO T3
-DRAWING NOT TO SCALE- 21-0140 J |
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DETAL A =
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D2 — =] (=] @]
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+ Al NoDX[E 45 + = —|- ¢ b2
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c]
2 —=a T
[ninnononnn
o123 321
& E2/2 —
PIN #1 —i ¢
10. JOP VIEW Py .
E2
BOTTOM VIEW
€ €
(R IS OPTIONAL)
Al T
DETAIL A
4 _L
e . w — | —}m
EVEN TERMINAL 00D TERMINAL
DALLAS Y
@SEMICONDUCTOR /Vllj‘l/V|
PROPRETARY INFORMATION
"€ PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
oA DOCTMENT CONTROLNG =Ty
‘ 21-0141 ‘ G ‘/2
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 3666 068 8L 68 PKG. b2 £2
smBoL | MN. [ Nom. [ wax [ wN. | Now. | wax. | MN. [ NOM. CODES | miN. | NOM.| Max.| MIN. | NOM.| max.
A 070 | 0.75 | 080 070 | 075 | 0.80 070 | 075 | 080 138662 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
Al 0 0.02 | 0.05 0 002 | 0.05 0 - 0.05 13666—-3 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666N—1| 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
b 020 | 025 [ 030 |020 | 025 | 030 |05 | 020 | 025 T4066—2 |4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
] 5.90 | 6.00 6.10 580 | 600 | 6.10 590 | 600 | 6.10 14066-3 |4.00)|4.10 | 4.20 | 4.00 | 4.10 | 4.20
E 5.80 6.00 6.10 5.90 6.00 6.10 5.90 6.00 6.10 T4066—4 | 4.00 | 4.10|4.20 | 4.00 | 4.10 | 4.20
L] 0.50 BSC. 0.50 BSC. .40 BSC. 14066—5 | 4.00 [ 4.10 [ 4.20 [ 4.00 | 4.10 [4.20
« Joss | - | - Jos | - [ - Joas [ - T -
L ots\uss\u.ss mlo.wlo:.o 0.30 owlo.so
N 38 40 48
ND 9 10 12
NE 9 10 12
JEDEC WAD-1 WAND-2 -
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
10. WARPAGE SHALL NOT EXCEED 0.10 mm.
AMARK\NG IS FOR PACKAGE ORIENTATION REFERENCE ONLY. EDQ&!;!;,&& /VI/JXI/VI
12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY. PROPRETARY INFORMATION
TE PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
TR SOCMERT STROLTO =T
[ 210141 [s[%
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