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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, INA, LDOA t0 GND .....ovoiovoooor -0.3V to +30V
GND to PGND ..-0.3V to +0.3V
LDO5, LDO3, VG 10 GND oo 0.3V to +6V
ILIM3, ILIM5, PGDLY t0 GND.......vvooovoeooeeoeveee. -0.3V to +6V
CSL3, CSH3, CSL5, CSH5 10 GND ..o, 0.3V to +6V
ON3, ON5, FB3, FB5 10 GND ............ .-0.3V to +6V
SKIP, OVP, UVP 10 GND ... 0.3V to +6V
PGOOD, FSEL, ADJA, ONA t0 GND ... 0.3V to +6V
REF 10 GND covoovvooveeeeeeeeee oo -0.3V to (Vce + 0.3V)
DL3, DL5 10 PGND.......vvoooveereeereeees -0.3V to (VLpos + 0.3V)
BST3, BST5 10 PGND ......veooeeooeveeeeeeeeeoeeeeeeee -0.3V to +36V
LX3 10 BST3 ceoveoeeeeeeeeeeeeeeeeeeeeeee e -6V to +0.3V
DHB 10 LX3 .oovoooeeeoeeeoeeeeoeeeeeeee e -0.3V to (VBsT3 + 0.3V)

LXB 1O BSTS i -6V to +0.3V
DH5 10 LX5 oot -0.3V to (VBsTs + 0.3V)
LDOS, LDO5 Short Circuitto GND ..o, Momentary
REF Short Circuit to GND .......ooooiiiiiiiiic Momentary
INA Shunt CUMment.......cooiiii e +15mA

Continuous Power Dissipation (Ta = +70°C)
32-Pin TQFN (derate 21.3mW/°C above +70°C) ....... 1702mW
36-Pin TQFN (derate 26.3mW/°C above +70°C) ....... 2105mwW

Operating Temperature Range ..............cccccoee -40°C to +85°C
Junction Temperature ...........cooocooviiiiiii +150°C
Storage Temperature Range ............cccoeevveenn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoccevviiiiiiennnn. +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, Vi_im_ = VLDOs5, 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 | symsoL | 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 [N LDO5 switched over to CSL5 15 35 pA
VIN = 6V to 26V, both SMPS off,

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

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

Quiescent Power Consumption Pq VesLas = 3.5V, Vesis = 5.3V, Vina = 15V, 35 45 mw
ILDOA =0, PIN + PcsL3 + PcsLs + PINA

. Both SMPS on, FB3 = FB5 = GND,

Vcc Quiescent Supply Current lcc VesLs = 3.5V, VesLs = 5.3V 11 21 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 VN = 6V to 26V, SKIP = Ve (Note 2) 4975 5.05 5.125 Vv

Feedback Voltage in Adjustable VN = 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 = Vee, -0.1 %
ILoaD = 0 to full load
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
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 toNnmIN) | (Note 3) 200 ns
40 %
SMPS3 to SMPS5 Phase Shift SMPS5 starts after SMPS3
144 Deg
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF \
Current-Sense Input Range CSH_, CSL_ 0 55 \
Current-Sense Input Leakage _
Current CSH_, VcsH_ = 5.5V -1 +1 pA
Current-Limit Threshold (Fixed) Vumit— | VesH- - VesL, ILIM_ = Vce 70 75 80 mV
c . Threshold ViLIM_ = 2.00V 170 200 230
urrent-Limit Thresho
(Adjustable) VLIMIT_ VesH_ - VesL ViLim_ = 1.00V 91 100 109 mV
ViLim_ = 0.50V 42 50 58
Current-Limit Threshold VesH_ - VesL_, SKIP = Ve, percent of i o
(Negative) VNEG current limit 120 %
Current-Limit Threshold (Zero SIS _
Crossing) Vzx VpPGND - ViXx_, SKIP = GND, ILIM_ = Vcc 3 mV
ILIM_ = Vcc 10 16 22 mV
Idle-Mode™ Threshold VIDLE VCsH_ - VesL— With respect to current-
. 20 %
limit threshold (VLimIT)
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 VLDO5 0 < ILDOS < 100MA 4.80 4.95 5.10 V
LDO5 Undervoltage-Lockout Fault - 4o
Threshold Rising edge, hysteresis = 1% 3.75 4.0 4.25 \
L.DO5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% 4.41 4.75 \
LLDO5 Bootstrap Switch LDO5 to CSL5, VcsLs = 5V,
: 0.75 3 Q
Resistance ILDO5 = 50mA
Idle Model&Maxim Integrated Products, Inc. DEETT,
MAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

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

MAX1533/MAX1537

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

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

LDO3 Output Voltage VLDO3 0 < lLoab < 100MmA 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, 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

Over to CSL_) VgsLs > 4.7V

AUXILIARY LINEAR REGULATOR (MAX1537 ONLY)

LDOA Voltage Range VLDOA 5 23 Vv

INA Voltage Range VINA 6 24 V

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

Internal Feedback ViNA > 13V 14 120 124 v

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

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

ADJA Dual-Mode Threshold 0.1 0.15 0.2 \

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

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

Secondary Feedback Regulation

Threshold VINA - VLDOA 0.65 0.8 0.95 Vv

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

INA Quiescent Current [INA VINA = 24V, ILpboA = no load 50 165 pA

INA Shunt Sink Current VINA = 28V 10 mA

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

REFERENCE (REF)

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

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

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

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

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Srtigp_ly;rggs(jg/oltage—Protectlon With respect to error-comparator threshold 65 70 75 %
S:gg:;:tir;dneg;:’ge Fault- tuvp 50mV overdrive 10 us
glztﬁk?;;)r;idr;revoltage-Protecnon tBLANK From rising edge of ON_ 6&:::3/ S
PGOOD Lower Trip Threshold mtehsLiﬁg‘eﬁ;;?ef;sgioﬂ/farator 44 10 75 %
PGOOD Propagation Delay trcoop_ | Falling edge, 50mV overdrive 10 us
PGOOD Output Low Voltage ISINK = 4mA 0.4 v
PGOOD Leakage Current IrcooD_ | High state, PGOOD forced to 5.5V 1 PA
PGDLY Pullup Current PGDLY = GND 4 5 6 PA
PGDLY Pulldown Resistance 10 25 Q

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

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

LES EXVIN/EES EXVIN



MAX1533/MAX1537

J=hTwvoa>kEa1—-5H
SME, 5HH. XL>BFI> FO—-5

ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

High Vcc-0.2

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

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

CSL_ Discharge-Mode

On-Resistance RDISCHARGE 10 25 Q

CSL_ Synchronous-Rectifier 02 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, ViLim_ = V1LDos, VINA = 15V, VIpoA = 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 55
) LDO5 switched over to CSL5,
VIN Operating Supply Current lIN aither SMPS on 35 PA
VIN = 6V to 26V, both SMPS off,
VIN Standby Supply Current [IN(STBY) includes ISAON 170 uA
VIN Shutdown Supply Current [IN(SHDN) | VIN = 6V to 26V 17 pA
Both SMPS on, FB3 = FB5 = SKIP = GND,
Quiescent Power Consumption PQ VesLs = 3.5V, VesLs = 5.3V, Vina = 15V, 4.5 mw
ILDOA =0, 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 Vouts | 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 \
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 \
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, Vcc = 5V, FSEL = REF, SKIP = GND, ViLim_ = VLDOs, VINA = 15V, VLpoA = 12V,
ILDO5 = ILDO3 = 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) Dimax FSEL = REF 91 %
FSEL = Vce 91
Minimum On-Time tON(MIN) 250 ns
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF V
Current-Limit Threshold (Fixed) Vumit— | VesH_ - VesL, ILIM_ = Vce 67 83 mV
o ViLm_ = 2.00V 170 230
(CAU(;J.f;:tllgt Threshold VM- | VesH- - VesL— Vium_ = 1.00V 20 110 mvV
ViLim_ = 0.50V 40 60

INTERNAL FIXED LINEAR REGULATORS

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

LDO5 Output Voltage VLDO5 0 < ILDOS5 < 100mA 4.8 51 Vv
LDOS Undervoltage-Lockout . 1o
Fault Threshold Rising edge, hysteresis = 1% 3.75 4.30 \
Standby mode, 6V < V|N < 28V,

LDOS Output Voltage VLDO3 0 < 1LoAD < 100mA 3.20 3.43 \
AUXILIARY LINEAR REGULATOR (MAX1537 ONLY)
LDOA Voltage Range VLODA 5 23 Y
INA Voltage Range VINA 6 24 \
LDOA Regulation Threshold, ADJA = GND, 0 < ILpoA < 120mA, 11 40 1255 v
Internal Feedback VINA > 13V
ADJA Regulation Threshold, 0 < ILpoA < 120mA, VLDoA > 5.0V and

V 1.94 2. Vv
External Feedback ADJA VINA > VLDOA + 1V 9 08
ADJA Dual-Mode Threshold ADJA 0.10 0.25 \
Secondary Feedback
Regulation Threshold VINA - VLDOA 0.63 0.97 v
INA Quiescent Current IINA VINA = 24V, ILpoA = no load 165 uA
REFERENCE (REF)
Reference Voltage VREF Vcc =45Vto55V, IRer=0 1.97 2.03 V

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symBoL | CONDITIONS | MmN MAX | UNITS
FAULT DETECTION
Output Overvoltage Trip OVP = GND, with respect to error- +8 15 o
Threshold comparator threshold °
OL.HDUT Undervoltage-Protection With respect to error-comparator threshold +65 +75 %
Trip Threshold
PGOOD Lower Trip Threshold With 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
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 3
INPUTS AND OUTPUTS
. _— ) High 2.4
Logic Input Voltage KIP, 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 V
GND 0.4

Note 1: The MAX1533/MAX1537 cannot operate over all combinations of frequency, input voltage (ViN), 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.
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EE S
(MAX1537 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)
(Vours = 5.0V) vs. LOAD CURRENT vs. INPUT VOLTAGE
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7e0d "4 = =
- { [/ = . s
9 ye4 o 504 et 5504 [ I R S
z ¥ (/1T =" = 5 —
= / L1 2 500 5 S 500
= o AL - c
E 70 / l Vin=12V & &
1 ! V\I Nm I 3 49 3 49
LI
60 [T 4.92 4.92
/ SKIP - GND ===+~ ' ' SKIP=GND ===+
/ SKIP = Vg —— SKIP = Vg ——
50 T AT 488 188 ‘ ‘
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)
PWMS3 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 — ‘ 339 <
1 g SKIP = GND ===+ NO LOAD :
Ar" N — 2 SKIP=Vog —— 3
% /_,/ o amnllll 336 o 336 ?
ST AT/ = _ 5 _ —
K . = ] s I g1
= »| 1A = St RN Ml LELLLL
2 ISR A Vi =5 o 333 = o 333
S & S / /’ E E [ —
& — / S 330 S 330
o 0 = [
70 =V =12V = =
5 AT 3 327 3 327
[ /‘\vw =20V
60 f i 324 324 L
SKIP = GND =====" : : SKIP = GND ===~
/ SKIP= Vg —— SKIP=Vgo —— ]
50 LIl L1l 321 321 | |
001 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 ‘ ; s 10 ; ‘ =
ON3 = ON5 = Ve |2 09 ON3 = ON5=GND |€ SFDN=GND |2
28 2 . g . 5
2 = 8 < g
E E 08 s 2 2
= % \ = = s 28 E
= S 07 =
=S| (o= >
2 SKIP = GND S % S
s 16 W:Vcc g 05 § o
= — o -
Z 2 04 3
a > i §
2 2 03 3
8 <Z( =}
5 02 2 2
y 1%2]
4 | 0.22mA (V= 12V) 0.1
0 wiLE. PP o 0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
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(MAX1537 circuit of Figure 1, ViN = 12V,

LDO5 = Vge =5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

IDLE-MODE GURRENT LINEAR-REGULATOR

MAX1533/MAX1537

vs. INPUT VOLTAGE 2.0V REFERENCE LOAD REGULATION LOAD REGULATION
35 | | s 2.02 - 50 o
- »: DUTY CYCLE 5 s g
30 T LIMITED 2 g - 0 {003 g
' E S 5
25 ‘ - 201 E — [ g
< ) ' =
~ ' g (&) T—
2 20 = 7 & 5 50 LDos ™~
g " /: = =
3 : a3 20 P~ Z
= 15 / 3 e T  E .0
1.0 . a
/ ; 199 g
05 150 T
5V OUTPUT IN=
0 \ 198 0 ON3 = ON5 = GND
0 5 10 15 2 25 30 20 0 20 40 60 80 100 0 20 40 60 8 100 120 140
INPUT VOLTAGE (V) REF LOAD CURRENT (uA) LDO LOAD CURRENT (mA)
AUXILIARY LINEAR-REGULATOR LINEAR-REGULATOR
LOAD REGULATION INTERLEAVED OPERATION STARTUP WAVEFORMS
1 21 . . i MAX1533/37 toc14 . - MAX1533/37 tocl5
g 12V b W T sv [ w ]
O D0 OO L 001 EO 1a L 4 A
é 0
< 120 .
f<_"3 \\
S 19 S~
g N c
<C
1.8
D
117 H H H H
| 80 120 160 200 2.0us/div 400us/div
LDOA LOAD CURRENT (mA) A. LX5, 10V/div A. SHDN, 5V/div
B. 5V OUTPUT, 100mV/div B. LDO5, 2V/div
C. PWM5 INDUCTOR CURRENT, 5A/div C. LDO3, 2V/div
D. LX3, 10V/div D. REF, 2V/div
E. 3.3V OUTPUT, 100mV/div 10092 LOAD ON LDO5 AND LDO3
F. PWM3 INDUCTOR CURRENT, 5A/div
10 AKXV
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(MAX1537 circuit of Figure 1, Vin = 12V, LDO5 = Ve = 5V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

DELAYED STARTUP WAVEFORM
(LIGHT LOAD)

MAX1533/37 toc16

1

2ms/div
A. ON5, 5V/div
B. 5V OUTPUT, 2V/div
C. 3.3V OUPUT, 2V/div
D. PGOOD, 2V/div
100Q LOAD ON OUT5 AND QUT3, ON3 = REF

MAX1533/37 foc19
aansaansy

SHUTDOWN WAVEFORM (1<2 LOAD)
U ; :

100us/div
A. SFDN, 5V/div

B. LDO5, 2V/div

C. 5 OUTPUT, 2V/div

D. INDUCTOR CURRENT, 5A/div
E.DL5, 5V/idv

ON3 = ON5 = Vg, OVP = GND

MAXI N

STARTUP WAVEFORM (HEAVY LOAD)

MAX1533/37 toc17
——rr—

+

400us/div
A. ON5, 5V/div
B. 5V OUTPUT, 2V/div
C. INDUCTOR CURRENT, 5A/div
D. LDO5, 1V/div
E. DL5, 5V/div
1.0Q LOAD

5V OUTPUT LOAD TRANSIENT
(FORCED-PWM)
MAX1533/37 toc20

[

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

SHUTDOWN WAVEFORM (NO LOAD)

MAX1533/37|UE1B
aansaaasy

2ms/div
A. SHDN, 5V/div D. 3.3V QUTPUT, 5V/div
B. 5V QUTPUT, 5V/div E. DL3, 5V/div
C. DL5, 5V/div F. PGOOD, 5V/div

ON3 = ON5 = Vg, OVP = GND

3.3V OUTPUT LOAD TRANSIENT
(FORCED-PWM)

IMAX1533/37 toc21

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

11
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MAX1533/MAX1537
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SHE, 5HH, XL BFI> O—-5

REIEREEE)

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

3.3V OUTPUT LOAD TRANSIENT

(PULSE SKIPPING
MAX1533/37 toc22
m{wg\wvx-m?-w;-ﬁ == T H
: . R : i - 1A
AR |

LDO5 LOAD TRANSIENT

MAX1533/37 toc24

OUTPUT OVERLOAD
(UVP ENABLED)
MAX1533/37 tOCZ__S
_________________________________________________ {» -
_____________________ ;

12

c
0 5.0V
£ 4,95V

A louTs = 0.2A TO 4A, 5A/div
B. Viours = 3.3V, 100mV/div
C. INDUGTOR GURRENT, 5/div

0. LX3, 10/div
SKIP = GND

20V
15V
10V
5V
5.0V
5.00v
495V

40us/div

LDOS LINE TRANSIENT
T

MAX1533/37 toc25
T T

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

20us/div
A. INPUT VOLTAGE (Vjy = 7V TO 20V), 5V/div
B. LDO5 OUTPUT VOLTAGE, 50mV/div
ON3 = ON5 = GND, I pgs = 20mA

4us/div
D. INDUGTOR CURRENT, 10A/div
E. LX3, 20V/div

120mA
10mA

14V
13V

11.96V

11.90v

FEEEE sty

AUXILIARY LINEAR-REGULATOR
LOAD TRANSIENT

MAX1533/37 toc26

100us/div
A 1Lpoa = 10mA TO 100mA, 100mA/div
B. INA, 1V/div
C. LDOA, 50mVy/div
INA = VOLTAGE GENERATED BY SECONDARY
TRANSFORMER WINDING

20us/div

A. CONTROL SIGNAL, 5V/div

B. ILpos = TmA TO 100mA, 100mA/div
C. LDOS, 50m/div

ON3 =0N5=GND

MAXIMN
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i 55 BA

b F

MAX1533

MAX1537

=

B

ADJA

W T4 — RNV I AN, M) 27 Lol —YHHEEZRETDHICIE. ER
NEFZLDOANS7FOT IS RICEHEL T2, ADJAIR2VICRELENE T,
WET 4 — RNV D% fEOTERI12VIENZFDICIE. ADJAZGNDICHEHRIL TS\,

ONS5

5V SMPSA =TIV AR, BY SMPSId. ONSASMPSDZA L NILEWEREL BB E

A x—=TlEN. ONSASMPSDA T LIV E W ENELBDEF1E—TILENET, ONS
ZREFICE I D&, 3.3V SMPSA'RERREITEL THDO5V SMPSHYAEI L & 3 GEIEAED).
BEZVFZ Y FTDHICIE. ONSZD) PIREELNIVIATICEE L T /ZEb,

ON3

3.3V SMPSA —TJJV A, 3.3V SMPSI3. ON3A'SMPSD7 > LNILEKW £
RELBDEAR—TIVEN, ONIDSMPSDF T LANIVEKWENELBDE
TAE—TIENET, ONIEZREFICERT DL, 5V SMPSHREREICEL T
753.3V SMPSH &N L 3 (BiERE), [BESVFZ) Y b T DI,
ON3Z T TRELNILLATICERE L TS EE 0,

ONA

LDOAL #—TIVA, ONAA'O—DEE, LDOAG/ \A A E—F 2 A T2REFHIEHA
FINZBIET, ONADNADEELDOAFIAH UNIB) &, FREBOBEBRAY— 7Y T
= 2hEonadLS. LDO3. LDO5, CSL3. CSLEAEDHNITHERL T /EE 1N

FSEL

BRELERA D, D3Oy IAREAY NO—SDR Ay F U JTEKRE %
HELE T, TEDEER A F U IRERERIRT D223, GND. REF.
FzlEVecllE L T f2S e

Vce = 500kHz, REF = 300kHz. GND = 200kHz

ILIM3

3.3V SMPSE—UERGIBRZL v 3)l REAE, ILIM3ZVccllE R DE.
BREPRZAL Y I ROFTAHIL bDTEMVICE) £, AIZE— KTIE. CSH3
ECSL3DEDERFIRZL v 2 3)L EAB00mMV~2.0VDOEE TILIM3DEED
5&2E1/10ICBIET, 75MVT I # )L MENDYBZROD YOIy 3L R
I3, HEXZEVce - 1VTT,

ILIM5

5V SMPSE— & EH##IRZ LY > 3L RiFE, ILIMB%V i T 5E . BRHIR
2Ly 3L RAF T AL MOTEMVICAEYD £9, BIZEE— KTlE, CSH5ECSLEMME
DOERHRZ LY 3 )L RH500mV~2.0VOEE TILIMSDEEDS &> & 1/101275 Y
£, 75mMVF T AL MEADTEABOS Yo 2Ly o3l Rl H&ZVee - IVTT

REF

2.0V 77 LU REEHS, REFAO.IpFEDES I v oAV F o9 Tr+O0
TSV RIZINANZALTLEE W, U7 7L 2RUE. BR100uAZAZETETICY — 2T 5
ZENTEZY, REFICEFNERINDE. REFARLF1L—2 3 8EICELDT
HAHEEBEIERLET, SHDNA'O—DEE, UT7L VB ovy NIDULET,

GND

7FOTI5 R, BED/VY FECGNDICEHKRL TS,

10

Vece

THOJBRA. 200DEIIRAEN L TR T LABREBE(+4.5V~+5.5V)(C
BHRLTLIEE ) VecZ WM EDEZ IS v o 7o Tr7F+-O0095 2 RIC
INAINZLTLIZE 0,

11

PGDLY

IND—20y ROV 3y MEFE, PGOODAYN\AIZEDDEEELET DI=HIZIF.
PGDLYIZH A 2 > AV T U HERIMITTLIZE . PGDLYIE TN Ty T
BRABPAT I ILI I AERAI0QTY . TILF DG, INT—DEBTRHRINEE
BENSINET, ND—HEBREE, T D UIINUBHEINTEUADTILT Yy TH
BESNE T, PGDLYA'REFZBZDE. PGOODIFA +—TILENE T,

MAXIMN
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Ui F ERAA (K &)

U

MAX1533 | MAX1537

=

tH BE

10

12

PGOOD

F—TURLAVINT—=Ty REA, WTFNHADEANY T 25— bOEEIE
Sy IO URIC, BEDOLFEIL—2 3 VRA Y hEWUE10%(typ) &2 T
1£< 55 EPGOODIFA—ICE Y £9, PGOODIE. PGDLYD >3y Ry A <IC
EOTCIAI LT Y S TRESNE T, MADSMPSHANLEREICHD EE,
PGOODIZ/NA AV E—F V2 £,

11

13

EEEREREGE. ERD70%DT T MBEBEFEIL Y3V RZERT D
feIlid. UVPZGNDICHERL TS, BBEEREZT 1 E—TJILTEEBE
BESVFZT)T7ITDIHICIE. Vool LTS,

12

14

DH3

3.3V SMPSD/N\A T AR5 — ~ RS54/ \H . DH3IFILX3NSBSTIE TR A I LET

13

15

BST3

3.3VSMPSDT—Z h 754 2 A7 U H#EGER, B6IIRT KOS, S8
AT ETAF— RITHERL TS, BST3EBIIDA T 3 > DIEnERIC
&2T. DH3TN T Yy TEREBET DI ENTEET,

14

16

LX3

3.3V SMPSD A 5 0 54588, LX3%&A 50 5DNBZAICERL TS0,
LX3ld. DH3NA T A RT— b RSANDOTREBRL MILELTBEET,

15

17

|

@)
<
=

BEET 7L MMREGIE. ERLUE+11%S0T T AL NBEBERL YA RE
BRI BDeICIS. OVPZGNDICHERL T2l BEBEEREZT 1 2—JILLT
BEERESVFZT )T TDRDICIE. VeclcE LTSS,

16

18

CSH3

3.3V SMPSOIEEREH AT, ERIEHIL A2 MDOERFICERL TS0,
RO 2FEHDBREEA T a0 ERLET,

17

19

CSL3

3.3V SMPSOEERIREA N, BRARHEIL X bOBEFFICEREL TS,
ROIC2BEDERBREA T3 & RL &Y, CSL3BLLDO3DT—hZ NSV T
ABELTHEEY,

18

20

FB3

3.3V SMPSD T 1 — K/NY I AN, BIES.SVHEAIDIEEIIGNDICHES L T
<FEEW. FEE—RTIE. FB3NVICRELENE T,

19

21

LDO3

3.3VARE) Z 7L 1L —FHH. 2.2uFmin)(1uF/20mA)T/NA /32 LT
<7Z2E0. 100mA(min)Z##sL &9, BRISLDOSh OftisEnE g, CSL3A
VLW EELHDE, UZPLFal—FIdo vy b5 DL T, LDO3E
ERREEIREAR200MADT QR A v F & LTCSLIICHEHRENE T,

20

22

DL3

3.3VSMPSOO— A R — ~ RS A /7, DL3IFPGNDA'SLDOSE TR A VI L&,

21

23

PGND

BRIZ VK

22

24

DL5

5V SMPSOO—5 4 R — ~ RS/ \H ), DL5IFPGNDA'SLDOSE TR A I L &9

23

25

LDO5

SVABU Z7LFaL—5H7, 2.2uF(min)(1uF/20mA) T/NA /X2 L TL 720,
LDO3WER3.3VU =7 LF 1L —F BRI, BSTY A —FZHLCDL_O—
YA RT=KRSA/N DHNATA RRSANIEBRZMIEL. VecE>ZN LT
PWMIY bO—5, OV, XUV T 7LV RCEBR=ZH#IEGLI T, SEET
I3 LT100mAMIN)Z 5L & 97 (7— b RS A /XTI L T+25mA), CSLEA*
4.5VaussInd. V7L 2L —5id vy YO LT LDOSIIERETR
AERA200mANO.75Q R A FZ&N L CCSLEICHERENE I,

24

26

FB5

5V SMPSD 7T« — K/Nw O AN, BEESVHADIZEIICNDICHE R L TLIZE 1,
AIZE— RTIE. FBSAMVICRELENE T,
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& HoOAE
MAX1533 | MAX1537

5V SMPSOEEREH AN, BRBHIL AV MOEHEFICEFL TS0\, K9

25 27 CsL5 IC2RBBOERGEA T a>ERLET, CSLEELDOSDT— MR NSy AT E
LTHBEET,

o6 o8 CSH5 5V SMPSOIEEERIGHEA T, BREEHIL AV FOEBFICERL TS K9
\C2RBEDERBREA T avERLET,
25— K~7y TEIBELULDOSHEEV) Z 7 LF 1L —F DA, ICOELITH0N

27 29 IN T0.22uFTPGNDIC/ A1 /XX LTL & L,

o8 10 LX5 5V SMPSDA 5 0 5 15#xER, X% A 5O FDNBEZANIIERL TS0,
LX5lF. DHENA A RT—=K RSANDTRIEBREL AMILELTEREET,
5V SMPSDT—Z K754 VAT UH8HER, H6ICRT DI, &

29 31 BST5 AVTIHETAA—RICEBEL TS\ BSTEEBINDA T 3 Y DIRFIEIC
DT, DHE IV T7 Y TEREHRETDIENTEET,

30 32 DH5 5V SMPSD/\AH4 R — K~ RS/ 73, DHSIFLXEA SBSTEE TR A I LE 9,

31 a3 KPP INIWZZF Y EVTHIEAT &/ 4 XBHPWME— RDIBEIVeclli@E R LT
T, BATOSHMR/NVAZFVEVITE— ROIZSIIGNDICERL TS0,
vy NIDUEIIA S, VerpnhA'SSHONAADIIFU Ty O Ny FLNILEWUE
BOBE. TNNA RUSHBEARDOUAD Y NI E—RICAW., F/=. Vggprh'

32 34 SHDN SHONAADII LU T YO Ry TILRIVEWEELBRZETERBL I TA. B
25— b7y TDIFEIF. SHONZV|NICE#RE L T /ZE 0\, SHDNIE, RN ESRZ
NLTYNICERLTCTOISVIIMEBEO YO 70 M aRITIDIENTEET,

o 35 INA HWEILDOAU Z7LF 1L —5DEREEA. INAIZ. A+ MIKDT26VIC
oS TENET,
AZ(12VER) 150mARBY ) — 7L F 1L —&HH., ANBRIZINAGSEYUAZN
F9, LDOAZ2.2uF(min)(1uF/20mA) TGNDIZ/NA /SR L TLEE e 28T 14— R

— 36 LDOA N2 Ly 3l RId. INA - LDOA = 0.8VICEBES . 5V SMPSDATDLS%
MJUALET, ONAZNAIZTDE. LFaL—FHNE2RLFaL—2 300
A 3x—=TILEINFET, PGOODIE. LDOADIREICL>TEEINFE A,
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x®1. BEFPITUT—2 a3 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) 10puF, 25V
Taiyo Yuden TMK432BJ106KM

Couts, Output Capacitor

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

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

CouTts, Output Capacitor

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

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

NH_ High-Side MOSFET

Fairchild Semiconductor FDS6612A
International Rectifier IRF7807V

Fairchild Semiconductor FDS6612A
International Rectifier IRF7807V

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 CDRH124-3R9ONC

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-R0O10F

R2. BbmA—7N

SUPPLIER WEBSITE SUPPLIER WEBSITE
AVX www.avx.com Panasonic www.panasonic.com/industrial
Central Semiconductor | www.centralsemi.com Sanyo WWW.SECC.CO.|p
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
2 ERY)=-7L¥1L—%(LDO5&LDO3)

MAX1533/MAX 1537 DIZEEIEERR (K1), /— b
TyoAEI—59DAA VEBFED5V/5AE3.3V/
BAZER L9, ANEBREXESEHIITV~24VTT,
ERODERICDNTIERTIZ, BBRA—HICDNTIE
K2HETEL S0\,

MAX1533/MAX153713. IKEESEIEBICERET= N/
2DODA V) —TJBEEBRBAT Y IF o a0 b
O—2>ZWNELTWFET, BBLAY)—-T7—F
TOFVISEMMEEEERIEL CHY ., AHhTdFTH
I EIHEILE T, 2D0OWNELDOIE. BVE LD
33VOF—T7o4TEREERLFT, MAX1537
3. BE12VHEAZ /T ZERNICERE R BEL BN
LDOZfEZ T VE T,

16

2DMWER) Z 7 LF1L—5IE BESV(LDOS)E LD
3.3V(LDO3)DIEEAHNZEEM L 9. LDOLI.
LDO3. SMIIFMOSFETDT — b FZ A /NICHEE
SMPS7ZraOJg#,. Vo7r7L2Z SLoOarvo
TOYVIICRBERNA T XBRNVco)ZRMLE T,
LDO5IE. MOSFETY — hEREN 2 = CHERES L UNER
B 100mAM EZ#IEL &£, MOSFETY — hERED
3. BIRSNL XA F U IRRBEAMIITMOSFET
IZILT. B, SmA~50mADEE CTEEFL LT,
LDO3%. EfEfmIC100mAM E&#H#EL &9, LDOS
ELDO3Z2. 2uFLAEDEAN D T TINA/NZLT
<FEEW, L. REBIUANEEFERN20mA
BA2ZEICZOOAVTUYEEZT.0uF DI LT
<rEabve

MAXIN
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W00 _T_ < INPUT (Vi)
outpuT * CiN
2) 10uF
;{OMF LD05 N | (2)10u
Dgst !_‘ DBst 5
NH1 INAXI/N | N 29uF
DHS  maxrsss DS | & M SECONDARY
BST3  MAX1537  BSTS ouTUT
Cast 1 881er
0.1uF Au
. D I 16— .
L1 DL3 DL5 4| T1
5.8uH Ni2 12 TURNS
PGND LP = 6.8uH
47
- Res2
CSH3 CSH5 10mQ
3.3V PWM ~ 5V PWM
< CSL3 CSL5 >
ouTPUT < ] Cours 1~ UTPUT
220uF s FBS|—— 150uF
40mQ e J— _ = 40mQ
- W ovP UvP L
0.220F) | B - SKP——
Nl =
= FSEL |—— REF (300kH
o S0 o
° ILIM3 Vee CONNECT
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MAX1 533/MAX 1537
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MODE CONDITION COMMENT
Transitions to discharge mode after VN POR and after REF
Power-Up LDO5 < UVLO threshold. becomes valid. LDO5, LDOS, 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, ONS3, or ON5.

Output Undervoltage
Protection (UVP)

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

after the output is enabled and UVP = low.

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

OVP is low and either SMPS output is still

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

Discharge mggén either standby mode or shutdown states. One SMPS can be in discharge mode while the other is
' in run mode. If both outputs are discharged to 0.3V (on CSL_),
discharge mode transitions to the appropriate state.
ON5 and ONS < 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 LDO5 turns off.

Switchover Fault

Excessive current on LDO3 or LDO5
switchover transistors.

Exited by POR or cycling SHDN, ONS3, or ON5.
If OVP is not high, DL3 and DL5 go high before LDOS turns off.
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BADBET7 T r—a>nipa. Bh') Y JIVEEE
WERO—THEEED2EUT THDIRENHUET

MAXIMN

VRIPPLE = 0.02 x VOuT

Z ZC. VRippLE = AliNDUCTORXRESRC Yo T—2R b
T—ZXMDESREFRIIV|N =2 xVouTPEFICEL. LTz
NoT. LOREBEICL TRDERREEEDZEN
TEFT

RESR =0.04 xL xfosc

BOXENESIYIAVTUoTET A —R/NY D&
KA NIRRT DT, TEUERRT DD
ONEEBEB LTS EEh, EOXRENWVEZIYoY
T oI, ESREOBARHN S FEAITALER
EMEESISRII AN HBIE T, L. T4—R
INYORRERA Y Mh oA VFRRICOVT Y%
AT OGICTEBREDIITRETDZEICLDT.
+HEBIEMEBRZIEMT DI ENTEET,
AEEBEEILT. A4 YVFUIRRMDETZIBL.
BN ZWEWNWNIVAD I3/ RFvEDT
END, BEEMRIISHDEDDIEONCELD2DEHET
Ehngxd, ALEMIE. HHOD /1A ZIHERTHEE
92h. ESRAVNESWeDICHABEESDEES VT
N+ATHRNCENERTHEELE T, COBER.
IZ>—OV/NL—H[EBOTIBHIC R ) Az,
11X Y TLEULES, Y1402 F Y
B3 BEEWSKVUIZENT. BEEEIH\VE
HAU Y TILDEAL S0VTT, LA L. ESROFREIC
EBRITDIIN—TOREZEEDNELTNDEEMELHY
9, L—TOARREMIE. SAVEFEHERT VT
BOHEAIRSERZTZENHIFET, ZTODLEEE)
E—MISBEELZIH. HABENFBRHEHEEZEBX T
ERLEUBRTLEYTDZEAHYET,
ZEMZEFIVITOIRLEBELRFEL. aFE2EO0
NoORRKICTCELOHTCESRHETEMLSET, HOERE
Uy TIVDEIEGHRIC A —/N 12— RO U F D TH7EN
MWEBRKEBERIDIETT, Inlck>T. ACER
TO—JTA VO IERZBRICERI DI ENTE
F9, MBORFTYTREDT F 21— N 7F—IN
A= RMRBICIHAOINEBZD ) VF 2 INH DT
BTYUEEA

ANAVFUHDER

ADAVFoHEF ZAYFUITBRICEODTELD
1y 7°)|/Eauu,gf¢(|RM5)€ﬁ7L373\(173110373 DEtE A
PHMELFIL—YDBEE. ANIVTFUHOERMS

BRIIEGER. ANEBR. T2—FT14TF1470I.
BLUHIOCTEERTDF—/\T Y TEDBHTT,
MAX1533/MAX1537D&R#ERK40/601 51 —"T

—FTIOFVICEKDT. FA—TAFAOIHF—N
YT LBOHDEICANEEZ8.IVEEICTIF2Z &
NTEFY,
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MAX1533/MAX1537

J=hT7Tvoa>E1—5H

SWE, SHiNH, XA BFI> FO—-5

. FA—TAHADIHIOVRBTA—/NTY T
LIEHDBREDIBO" FMUEDT7—FTI0F v LWUE
MENSBEIET, 10ld. BV/BAHBKU3.3V/BA
EMEETDZT U= 3OAHNAVTUHRMS
BREANBEZRLE T, ZHUL 50/501 51 )—T
BRUBREEEICNT L CHRER40/604 &) —ThH
WEINTNNDZEERLET,

Z2LDT7TVr—2aVTIE ZoZIWADA YTt
(BZ3Ivo. 7ILI. F£/=130S-CON)AELTINET,
NniE. ADICEINDOEBPO Ay FRIA305%
BRI AT LB ED/IND =7 TH—BRIST D
WD HDIEHTY, RELEREEEEFHNEOND
£ RMSADBERICHITDREEFEMT0CKBD
AT ZEBIRL TS0,

INTD—MOSFETD&EIR

PARODOMOSFETAA R Z4 >DIFEA LT BEEROV
%ﬁié)AC7§797&1§ﬁﬁ75ﬁ%LiﬁﬁrE@umﬁ‘éj]%
BRZLICERAEBIVTWEYS, BER7Z U —
23T, —RICSIZIETRTDIBELHY FH A
INAT A EMOSFET(NR) &, ViNeviNg E VIN(vax) PIETFS
ICBNWTHERMBERER MY F U IEEEELITERIT D
ZENTERITNITHBY Z B A, BEMICIZ. VIN(MIN)
ICBITDREEVINMAICBITDIEERNFIFFEL <.
WA TEREANMEB T DWEL D FT, V|N(M|N)L:33L75
BEROAMNMEISIMESIE. NHDT A ZXZKELTD

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

50
45
40 7\\\
IN PHASE
35 |
~ 30 | 50/50 INTERLEAVING
2 25 (¥
BT A AN ,/
5 )
/™ 400 0pTIMAL
1.0 / INTERLEAVING
\ |
05 y 5/5A AND 3 3V/5A
L L L

0

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

INPUT RMS CURRENT FOR INTERLEAVED OPERATION

IRwis = \/UOUTS -In)2 (Dus - Dov) + (lours - n)? (Duxs - Dou) +
(lours + louts - )2 Dot + 2 (1 - Duys - Dixs + Dob)

Dis = VVOUTS Diys Vvoum Dot = DUTY-CYCLE OVERLAP FRACTION
IN IN

INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION

s =t [tV

Vin

X10. ABRMSER
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ZEEREFL TS0 T
DEHNDEIEMEEIE. N A XZhes<To L
ZREFLTLIZE e VINDLREETEL BTN,
AAYFIERICELNEBBRRZFDONAT AR
MOSFET(NY) Z#IRT D2 L ICK D TREMENER
CHEED

O—4 4 RMOSFET(ND)IE. 7 > #EH(Rpson)) Bi&/)
T. A AZNyT—2(F K05, SOP-8. DPAK,
F72IID2PAK) TR SN D FYBMIBDE D ERIR
LTSy, MAX1533/MAX1537MDL_ 77— b
RZANNDBIE, T— hEFICWIHTDT+HKEER.
BITONAH A RMOSFETA Y —>F 952 &I
KXDODTHELBTFTERN LA -T—MNEIVTUTFITEA
SNBDERMNEEICHEINDESICLTLSES L,
ZFOTRITNIE. BBEEROBENEET DI ENDHY
F9, AFVTIORNRODTHERATDZO-1 R
MOSFETIZIEOEBEXR A VYF hTF/NAATHDH
FDRAYFUIEKISBBEICEY FHE A

< ViNvax) lc BT D8k

NI —MOSFETOENHE
D—ZNT—ADEEEKIT. BN\HDNNIERT 1—
TALTEREIVET, /N1 EMOSFET(NL) DI5E
BRICEDTV—A NI —ADEBEAHBKIIR/NASEE
TERIJET,

- v 2
PD (N ReS|st|ve)=(%)(|LOAD) Rps(on)

B, NEONA A KMOSFETZEERALTEAND
BECDAA Y F L IEEEMHIL TS, 7270y
N — S DBHEKHIRE TS 1 HI B EERDsON)
I2&>T. MOSFETOBAY A XH$IRENET,
24 W F U IiE%E BB RpsoN)BENZ L NMEEH
BETT., N\AHUA1 R VFUITBEIE. ANH
WISVEBZZETIHACLY A :

F—AHBESL0Y-ATBBICEEZSAZEAIS
BELH L U\ R4y F U TBRICEDNATA R
MOSFET(Ny)DEHIEXZEHET DI EIIHE T,
INSDOERICIE. AET — MEHR. 7 — ME.
ALY RBE V—RAVTIIIVA BLU
T RERDLA 7Y MR ENBYF T UTFD
Ay FIEEOFHEIIMET. NyIlHEEH DB
HEDHRRBRENEZ LT LY RiR— REHEDKA
ICI37EI E A

2
(VIN(MAX)) Crss fsw lLoaD
lgATE

Z 2T, CrssldNHDIBEBET. lgateldE—20 47— h
BREh — 2/ OBR(TAL typ) T,

PD (Ny Switching) =

MAXIN




J=hT7Tvoa>E1—5H

SHWE, SHiH, XA>BFI> FO—-5

BARACT Y THBEMEIMEINIZEE, ZAYF T
jﬁ%@fﬁ(CXV”\]Zngw)o)ZﬁIEL:ct’D—C\ NAHAR
MOSFETDR A v F 2 JBENBRNICEREBICE DR
KB ET, B/ FBEISBL=Rpson THDE
L TRIRE 1172/\ 1 1 KMOSFET AV nomax)E FIAN
SNTEWIHICHALS BDIEFIE. FEBED/NSW\FIOD
MOSFETZEIRT D E&BEIL TS0,

O—4 A KMOSFET(ND) D&, 7—Z kT —2 D
BHBLIIBICBANYFUBECRELET

Vout

PD (N_ Resistive)=|1 -
VIN(MAX)

H('LOAD )7 Rps(oN)

MOSFETOEAHBRDIMEIIHL T —X b7 — 3.
|LOAD(MAX)C1: EREWHEBRFBEEZBATESE
ZUFE RN Y TIEDIFERELBNEBERIRRET
EELET T, INZEEBTDICIE. RDI oaplcMZx D
[RAZFICBICIEBERETZTOT RS0

A'INDUCTOR)
2

lLoaD = lumiT - (
ZZT. Iymmid. ERFIBREBASHFE T DE—UEBR
T. ALY 23 )V ROHFBELBHEBERONZ Y %
2AE T, MOSFETIZ., BEFIFOEHIBXRICITICT D
fEHICHEBIARE\e— b Vo HBATWHEITNIE
TUEtE A

O—4 1 EMOSFETORTF 1 &1 A — K5y K& 1 Ls
RICy— AV LRNES, BAEEERT O
23y YA F— FDDERRLT LS, —H
I, DCBRERH GEERD/BICE LIS 17— K
ERRLTES, ZOF1A—RizATLa0T,
WENEBCTHIMBEIIEL ZENTEET,

T=Z2bAVFIY

T—=2 a2 F Y (Crspld. /N1 KMOSFETD
T NREEHEZULIETDOIDICDEREARAETSDOLDZE
BIRTDWDENHUZET, BB, O.1uFOEZ IV o
dVFoHh, A4 TOMOSFET#EREN 9 DI1KE S
FI)r— a3  TERBICEELE Y, LAL. KB
DINAH A RMOSFETZEREI T D2 KRER 7 T o —
>avidid. O NpFEUERENWT =X hOVFUHH
WWBTY, N7 7Uo—23 > TIE. NHA1 R
MOSFETD4 — h&FRERICI T HH200mVE
BATHEIDZEDKEWESDBET— O VTF Y
HEIRLTL 2S00

MAXIMN

QGATE
200mV

CgsT =
ZZ7T. QeaTeld. /N4 RMOSFETOT—4 > — b
TRESNET — BRI CY, fe&xld. FDS6612A
NF v 2 I)ILMOSFETZ/\AM A4 RTHERHITDEDE
LEJd A—HDOF—F—hICEKDE. TED
FDS6612ANSE XY — NERIZ13nCTT (Vas =5V),
rtORXAEFERIDE, BRERT—IMNEEIRDLD
[Z/EWET

13nC
200mV

CgsT = = 0.065uF

ROUEWVEEEZERYT DHEG.
€SIV OAVTIUYHWMETT,

7IVr—>a g

Fi1—T 1AL O IVFIR{E

BRMADERE
BNANEBEEBE(ROY T7D MNEE)IF. BAT1—
FTAFAOINDEEICEI O THIBRENF I ([TELEC-
TRICAL CHARACTERISTICS(BSRI4F4E) I DERSER),
L. A7y 7o L FaL—A ROy TI7I b
EEIOEDLICDONTEEMERENEBIL T DIz, TIED
REWENBEZENT2VENHDIEICBELT
LIESUIEEETFIEIDIEDEEY I H KO0 —(soar)
DRESBELIESN), ROV T 7Y hOHEFEIE. 7T
A LAYp)DBICZ > TT7 Y TLTINDEEEBRRIC.
7594 L(AlpowN)PBICA VT OIERNNZ VT
FIUTBHEZICELFET, JhiE. RRXTHREEIND
B/ENMEBEICKIFET

ZDBITIEO. 1TuFD

;
MnviNg = Vout + VeHg + h (m - 1)(VOUT + Vois)

ZZT. VeHeEVpisld. ZNENREBR IUNERE
DHFEEEBEEXRFETTT, hiCBE T DEELR/IVMEIET.HT.
WWRNMANEBEIGh = 1ELTEESINE T,

BRAANERE

MAX1533/MAX15373> bO—ZTIERNA V51 L
MREESNTHEY . CnIFBRSNTERAYFUT
BRBZHEFTIDEAANBEEEZREL T
(ITELECTRICAL CHARACTERISTICS(EBSpV45M4) 1D
RER). COBRAANBEEZEBZDEMEIL. SKIPIC
SOTERSNABEE— RICEARE/NIVAZFY
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MAX1533/MAX1537

J=hT7Tvoa>E1—5H

SWE, SHiNH, XA BFI> FO—-5

EVIBEERIET, ST OILDRDIC. BHEE
MERELTTA— RNy ORL Y23V REEE
BATWDE A NO—ZIEHAIALINNAE NI T
BIICRBEMII YA I EIFYTLET, TNT.
J>hO—2RLFal—2a E8RKANEELET
MIFFdooenTcEEdh. AV MNO—ZIFEEBIC
BNRAYF U IRRBRMTEMET DL DHEBITNET,
Z5L7T. A hO—2h/ U ZADRF Y TERETD
ANZL Y23V REENVINGKIP)ICEW T !

;
ViNnskip) =VouT| 7——————
fosc tonmin)

T fosclFSELICE > TRBIREND A W F Y
BRMTT,

TV REROLAPY MHARS1Y

T REREFIBELTLATIONTDI LIS ERAY
FUOBKEV) -V TCRERBEEZRIRT DI2HIC
BMWHTEETT, XA YFUINT—EICISHFRLTEER

MRETT(H11), AJgEChNIE. BEHEBREDEZ TR

mFEBEWIUDIEUERTELDICLT. IRTD

BOMREERDRLEICERL TS, BER

T RERLAT D MIDWTIETRDAA RZ1 >

L=< feEi:

e BICTZV FImFTIE., REBRBEBZRELTLE
T TOZEIRRETDYYDBNEMEICARAR
T9Y,

- BRI BaFEAHMZE LTS, 20D
ZEIF. DMREBDLEHICATRTY, BEWRED
TOURERQRA VI A RA)ZFRTDE. £
BEMEEIRULSRET DI ENTEET, T
EMOEGDOBEZELLBFEITDIEIE. HOD
1ecmEBFORIBZNEE TDHOEDITNDIEET. iR
DM TMQIEBZ DT THODBENERDETH
EIUET,

. CSH_&:CSL_@EE?&@&?&??L%E(RSENSE_)@@?%L:
USRI D EICE DT, BREHEREEZR/NE
[CMZTL 2S00,
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s ERRICZEBHIDELIZES. 1 VI I 5DRERRE
HHEREL)ERBDEDICLET, &R
ANAVTHENAY A RMOSFETDEERE %= .
A5 05 EO— A RMOSFETODERE X /=131 >
FOTERNT IS AT T DEREL Y HED
E<IHZEAEYTT,

s BERIAAYFT/—FBST_ LX.. DH_. &KXV
DL Z#RL 77O (REF, FB_. CSH_.
CSLOMBREIFTLIZS N,

L1479 IR

N&IZ2RwmF(NL V=2 Cne CouT v BKU
DL7/—RZzBE=ET. ITENHREREL T
{Iz2 0\, ATEETHNIE. INOSDFEHITTANT,
R EBORBEDKWNAWEEIE TIT > T2,

2)3> hO—5ICIE. O— KMOSFETICHEE T
BELEY., Z0BE. BEON, &Ny ORI
BELT. LX_. GND. DH_&&UDL_4~— NEEEID
&S5 VBN DEEL THT ENENTT, K54
INAVE—5 VR BELRDE &L ITBEREBE
Fyu RS A LBEEFT S0, DL_SEUDH_
o— NERIE. B D DELL THRBABYET
(MOSFETA'O> hO—ZICHh D114 U FBENTIND
IBEDEIE50mil~100mil),

)Y — NEBBSR(BST_F 14— RETVF U,
LDOGNNA /R OAVF o) =T hA—ZICDEL
TOEFEDIZLT SN,

HREITEFINICRITLDIC, DC-DCaAr bO—-2D
ISV REERELTLZS D, ZORICIE. 220
BRIDISV RTL—hBEELET. THDH5,
INCOARBHHENEZDERIS VR TL—2,
BIUBBRET7FOIMRABO7FOT T2 R
JL—=rTd, 7OV RTL—VEBR
ISV RTL—=2E ICDOTRDAZZHBNT UM
ERIDRENHIET,

SYHAHBRIL—2EHATAIYATFUHDIE
PILUBIHFICEBROE7 TUMNIERL T ZE 0,
DC-DCOVN—F[OiehE=TCE=DRIJEaFDIE<
ICEBL TS,

MAXIN




J=hT7Tvoa>E1—5H
SHE, 5HH, XL BFI> O—-5

CONNECT GND AND PGND TO THE
CONTROLLER AT ONE POINT
ONLY AS SHOWN

. (o] o)
CONNECTTHE |- i 00 VIATO POWER
EXPOSED PADTO —r= E GROUND
ANALOGGND [ |
° :';r;r;r;:’;ﬂiu“—\
VIATO REF & o
BYPASS CAPACITOR VIATO Ve
MAX1533 BYPASS CAPACITOR MAX1533 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
X
DL
INPUT
S| car |3
OUTPUT GROUND
—— GROUND
HIGH-POWER LAYOUT LOW-POWER LAYOUT

BM11. TUVREROLATD b

MAXIMN 35
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J=hT7Tvoa>E1—5H

SWE, SHiNH, XA BFI> FO—-5

SN r
N EVEEBEGHEE)
TOP VIEW =< = Do)
\> S:zBEgz8s-4
X
E mOA ST 7| csts
oNs [720 Y
> ow 30| . (5] wos
OV 7Y
)] b L mmam o o
oL e A waasT g o
A ILms [7770 | 2] o3
* REF [0 T res
< GND [T T g csis
E O > A D m M-
£38558E2E 3
o x
THIN QFN
6mm x 6mm
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J=hT7Tvoa>E1—5H
o—>

SHWE. SN, XA EHI>

NYTr—

(COTF—=Fo—hlBH=NTND/ NV T —

japan.maxim-ic.com/packages = ZS BT &\, )

MAXIMN

D
le—p12 —x
MARKING \\ I I
XXXXX e B
_I- =]
=]
B E (NE )X ]
N //_;I\
AN =\
{ B
B34 / NV
1
ﬁhnn¢ggﬂ !
1 _ PIN#11.D
DETAIL A ak_ o2 0.35045° .
[~— (ND-1)X DETAILB
BOTTOM VIEW
(R IS OPTIONAL)
KO, CORNERS ONLY {4x) _L
APPLCABLE TO .4mm PITCH PKG. ONLY L
SEATING | T —| B |- meruna TIF — @& l—
/o0
PLANE EVEN TERMINAL 000 TERMINAL
DALLA: Y
(BRALLAS /MIAXI
SIDE VIEW
TM® PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
-DRAWING NOT TO SCALE- 21-0140 H /z
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5x5 28L 5x5 32L 5x5 40L_5x5 PKG D2 E2 L [oown
SYMBOL | MIN. [NOM.|MAX. | MIN. [NOM.|MAX. | MIN. [NOM.|MAX. | MIN. [NOM.| MAX. | MIN. [NOM.| MAX. CODES MIN. | NOM. | MAX. | MIN. | NOM.] MAX. | 0.15 ALLNODViED
A lo.70]0.75]0.80]0.70]0.75]0.80] 0.70]0.75 | 0.80]0.70 [0.75]0.80 |0.70 [0.750.80 T16551 [ 3.00 | 31013201300 [3.10 320 NO
A 0 Jo.02][0.05[ 0 Jo.02]o.05] 0 Jo.02[0.05] 0 Jo.02[0.05][ 0 Jo.02]0.05 16552 [3.00 (31013201300 [3.10 320 = YES
A3 0.20 REF. 020 REF. 0. :20 REF. 0. T1655N-1 | 3.00 [ 3.10 | 3.20 [ 3.00 [ 3.10 [3.20 | = NO
l[’) 2‘2‘; ps0Joss O'sg 030035 0‘58 MgT“O g';g oilere T20552 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 | 320] * NO
E 4'90 4'90 5.00[5.10 T2055-3 3.00 | 3.10 | 3.20 | 3.00 | 3.10 | 3.20 i YES
o - 0. - 0.40 BS(‘; T2055-4 3.00 | 3.10|3.20 | 3.00 | 3.10 | 3.20 ** NO
< oz T - lo2505]045 T20555 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35] 0.40 | YES
T Joa0 50[0.45]0 y 5510.30 [0.40] 0.50|0.40 [0.50 ] 0.60 T2855-1_| 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35 | =~ NO
X 11 -1 -1T-1T-1T-1T-1T-1T-1-1T- los0]oa0]oso 728552 | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80 | = NO
N T 20 5 ) 70 T2855-3_ | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 [3.35| * | YES
ND 4 5 7 8 10 T2855-4 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80 ** YES
NE 4 5 7 8 10 T2855-5 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80 hid NO
L JEDEC | WHHB WHHC WHHD-1 WHHD-2 | - | T2855-6 3.15]3.25/3.35/3.15 | 3.25 [ 3.35 | NO
| T2855-7 2.60 | 2.70 [ 2.80 | 2.60 | 2.70 | 2.80 hid YES
NOTES: | T2855-8 3.15]3.25[3.35[3.15 | 3.25 [ 3.35 | 0.40 YES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. | T2855N-1 |3.15 | 3.25[3.35[3.15|3.25[3.35| = NO
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 132552 [3.00]310132013003.10{3.20f ** NOo
3. N IS THE TOTAL NUMBER OF TERMINALS. 732553 |300/3.101320/300{310}320f - VNE;
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 132564 _13.0013103.2013.00 ] 310 ] 3.20
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 |3.0013.10{3.203.00 [3.10[3.20| = NO
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T4055-1 | 3.20 | 3.30 | 3.40 | 3.20 | 330 | 3.40 | = | YES

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 T2855-1,
T2855-3, AND T2855-6.

** SEE COMMON DIMENSIONS TABLE

A\ WARPAGE SHALL NOT EXCEED 0.10 mm. ED DALLAS », I
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. SEMIGONDUGTOR /VI /J‘I/v

12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

TME PACKAGE OUTLINE,

/\ LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION e”, £0.05. 16, 20, 28, 32, 40L THIN QEN, 5x5x0.8mm

NPPROVNL NO. REY.
-DRAWING NOT TO SCALE- ‘ 21-0140 ‘ H ‘2/2

DRIG. BIFRAIRBRENTNDEIRY FEA. BIFD/NYT—

QFN THIN.EPS

DRI
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MAX1533/MAX1537

J=hT7Tvoa>E1—5H
SHE, 5HH, XL BFI> O—-5

NYr—o (mE)
(ZDOT—=52—MMIBHNTND/NNY T —IHEKIE. RHRVARBENTHD EIIRY EBA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

%]
a
w
D2 ©
o A S
@ b [#]0.10 @IcAJe] 3
|——D/2 1k | |—D2/2 A 4
PIN # 1 LD, ©
PN #1 N I I N_ !
0.36x46"
w N OUoOOOooD z
1 = L (={] =
2 E2 - = z
3 = [= -, i
I ] (== a
— Lt NEDXE] -%-—4— == ¢ &
/ :|\ [=
k =] [=
N = =N |
! = T |+| A=A
1]
| oETAL A rI'II'II'II'I!I'II'II'I ’J'
—_y=-7 L
(ND-1) X \
JOP VIEW DETAL B
| DETALE BOTTOM VIEW
i L
[ ¢
o (R IS GPTIONAL)
PKG. CORNERS ONLY (4x)
APPUCABLE TO .4mm PITCH PKG. ONLY DETAL A L 1 L
—He - w ]
SIDE_VIEW EVEN TERUINAL o0 TERMNAL
| =
DALLA:! Y
EBSEIWW& /Vl/l‘l/yl
FroPRETARY ECRWTON
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COMMON DIMENSIONS EXPOSED PAD VARITIONS DOWN
o7 = BONDS
PKG. 3665 40L_66 48 66 | PKG.
SYMBOL | MN. T Now. | MAC | WN. T Now. | wax. | WIN T NOM. | MAX. CODES | MIN. | NOM.| MAX.| MIN. | NON.| max.
A 070 | 075 | 060 | 070 075 | 080 [070 | 075 | 080 | 13666-1 |3.60 |3.70 | 5.80 {3.60 [3.70]380| NO |
A 0 | 002 | 005 o | 002 | 0.05 0 — | a0s T3666-2 | 3.60 [3.70 [ 3.80 | 3.60 |3.70 | 3.80| ¥ES
2 0.20 REF, 020 REF. 0.20 REF. | T3866-3 [3.60 [3.70 | 3.80 | 3.60 [3.70[380| N0 |
b [o020 [025 [ 030 |02 [035 [ 030 |o1s |02 | azs T4066-1 | 4.00 | 4.10[4.20 [ 400 [410]420] no
] 5.90 600 8.10 580 6.00 610 580 6.00 6.10 T4066—2 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
e [590 [ 6o [oet0o [500 [eoo [aw [sm0[oo [ et 140663 | 4.00 | 4.10 | 4.20 | 4.00 [4.10[ 420 ¥ES
e 050 Bsc. 0.50 Bsc. 40 BSC T4066-4 | 4.00 [4.10 [ 4.20 | 4.00 [4.10[420] N
k 025 | - - jos | - - 1025 | 085 | 045 T4066-5 | 4.00 | 4.10 [4.20 [ 400 [4.10]4.20] N0
L 045 1 035 | 065 1030 | 040 | 050 |040 | 050 | 060 | T4866-1 | 4.20 | 4.30 [ 4.40 [ 420 [4.50[ 440] vES
L - - - - - - 030 040 0.50
N « 48
N> s 10 12
NE 9 10 12
JEDEC WD-1 WiD-2 -
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. N IS THE TOTAL NUMBER OF TERMINALS.
ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
ADIMENS\ON b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
B DALLA Y
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. m SEMICT] TOsl /VI /J‘I/VI
9. DRAWING CONFORMS TO JEDEC M0O220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1. PROPRIETARY MFORUATION
e
10. WARPAGE SHALL NOT EXCEED 0.10 mm PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
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