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ABSOLUTE MAXIMUM RATINGS

TON 1O GND ..o -0.3V to +28V DH 1O LX oo, -0.3V to (VBsT + 0.3V)
VDD IO GND ... -0.3V to +6V REF Short Circuit to GND .........oooooiiiiiiiiee Continuous
VcctoGND......oo.oo -0.3Vto (Vpp + 0.3V) Continuous Power Dissipation (Ta = +70°C)
EN, PGOOD t0 GND ..ot -0.3V to +6V 14-Pin 3mm x 3mm TDFN
REF, REFIN to GND......oooooiiiiiiiii, -0.3Vto (Vce + 0.3V) (derated 24.4mW/°C above +70°C).......cc..ccocn.. 1951mW
-0.3Vto (Vcc + 0.3V) Operating Temperature Range (extended)......... -40°C to +85°C
-0.3V to (Vpp + 0.3V) Junction Temperature ..o +150°C
................................................. (Vbp - 0.3V) to +34V Storage Temperature Range .............................-65°C to +150°C
.................................................................. -0.3V to +6V Lead Temperature (soldering, 10S) ............cccccevveeenne. +#300°C
............................................................. -0.3V to +28V

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, Vpp = Vce = VEN = 5V, REFIN = REF. Ta = 0°C to +85°C, unless otherwise specified. Typical values
are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
PWM CONTROLLER
Input Voltage Range VIN 2 26 \
Quiescent Supply Current (Vpp) IpD + Icc | FB forced above REFIN 0.7 1.2 mA
Shutdown Supply Current (Vpp) ISHDN EN = GND, Ta = +25°C 0.1 2 bA
Vpp-to-Vce Resistance Rcc 20 Q
ViN = 12V, RTON = 97.5kQ (600kHz) | 118 139 160
On-Time toN VFB = 1.0V RTON = 200kQ (300kHz) 250 278 306 ns
(Note 3) RTON = 302.5kQ 354 417 480
Minimum Off-Time torF(MIN) | (Note 3) 200 300 ns
TON Shutdown Supply Current \E/EICZGO':I/DO’r\g\?N_rZ 36:/2’500 0.01 1 HA
REFIN Voltage Range VREFIN (Note 2) 0 VREF V
REFIN Input Current IREFIN REFIN = 0.5V to 2V, Ta = +25°C -50 +50 nA
FB Voltage Range VFB (Note 2) 0 VREF \
VREFIN = 0.5V, |TA = +25°C 0.495 0.5 0.505
measured at FB,
ViN = 2V to 26V Ta = 0°C to +85°C 0.493 0.507
FB Voltage Accuracy VFB Vv
Ta = +25°C 0.995 1.0 1.005
VREFIN = 1.0V
Ta = 0°C to +85°C 0.993 1.007
VREFIN = 2.0V | Ta = 0°C to +85°C 1.990 2.0 2.010
FB Input Bias Current IFB 0.5V to 2.0V, Ta = +25°C -0.1 +0.1 HA
FB Output Low Voltage [SINK = 3mA 0.4 Vv
Load-Regulation Error Vcs = 2mV to 20mV 0.1 %
Line-Regulation Error Vce = 4.5V t0 5.5V, VN = 4.5V to 26V 0.25 %
Soft-Start/Stop Slew Rate SSsR Rising/falling edge on EN 0.4 1.2 2.2 mV/us
Dynamic REFIN Slew Rate DYNsr | Rising edge on REFIN 3 9.45 18 mV/us

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, Vpp = Vcc = VEN = 5V, REFIN = REF. Ta = 0°C to +85°C, unless otherwise specified. Typical values

are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
REFERENCE
= No load 1.990 2.00 2.010
Reference Voltage VREF Voo = 4.8V \
to 5.5V IREF = -10pA to +50pA 1.98 2.00 2.02
FAULT DETECTION
With respect to the internal target voltage
(error comparator threshold); rising edge; 250 300 350 mV
hysteresis = 50mV
Upper PGOOD Trip Threshold VPGOOD_H
Dynamic transition VREF +
0.30 V
Minimum VpGgooD_H threshold 0.7
With respect to the internal target voltage
Lower PGOOD Trip Threshold VpPGoOD_L | (error comparator threshold) falling edge; -240 -200 -160 mV
hysteresis = 50mV
Output Undervoltage FB forced 25mV below VPGOOD L
) t . - 100 200 350
Fault-Propagation Delay uvp trip threshold Hs
Vpgoop_L falling edge, 25mV overdrive 5
PGOOD Propagation Delay tPGOOD | VPGOOD H rising edge, 25mV overdrive 5 us
Startup delay 100 200 350
PGOOD Output Low Voltage ISINK = 3mA 0.4 \
FB = REFIN (PGOOD high impedance),
PGOOD Leakage Current IPGOOD | 300D forced to 5V, T = 425°C 1 HA
Dynamic REFIN Transition Fault Fault blahklng initiated; REFIN deviation
Blanking Threshold from the internal target voltage (error +50 mV
9 comparator threshold); hysteresis = 10mV
Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C 160 °C
Vce Undervoltage Lockout Rising edge, PWM disabled below this
\Y . 4.2 4.4, \
Threshold UVLO(VCC) level; hysteresis = 100mV 3.95 5
CURRENT LIMIT
Current-Limit Threshold Vcs 18 20 22 mV
Current-Limit Threshold
\ -24 v
(Negative) INEG m
Current-Limit Threshold
. V V -V 1 V
(Zero Crossing) X GND - VCS m
CS Input Current Ics Ves = £200mV, Ta = +25°C -1 +1 pA
M AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = 12V, Vpp = Vce = VEN = 5V, REFIN = REF. Ta = 0°C to +85°C, unless otherwise specified. Typical values
are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
GATE DRIVERS

) . Low state 1.2 3.5
DH Gate Driver On-Resistance RonH) | BST - LX forced to 5V |— Q
High state (pullup) 1.2 3.5
) ) High state (pullup) 1.7 4
DL Gate Driver On-Resistance RoN(DL) Q
Low state (pulldown) 0.9 2
DH Gate Driver Source/ IpH | DH forced to 2.5V, BST - LX forced to 5V 15 A
Sink Current
DL Gate Driver Source Current IDLSOURCE) | DL forced to 2.5V 1 A
DL Gate Driver Sink Current IDL(SINK) | DL forced to 2.5V 2.4 A
. ) DH low to DL high 10 25
Driver Propagation Delay - ns
DL low to DH high 15 35
. . DL falling, CpL = 3nF 20
DL Transition Time — ns
DL rising, CpL = 3nF 20
. . DH falling, CpH = 3nF 20
DH Transition Time — ns
DHrising, CpH = 3nF 20
Internal BST Switch On-Resistance RBsT IBsT = 10mA, Vpp = 5V 4 7 Q
INPUTS AND OUTPUTS
EN Logic-Input Threshold VEN ENrising edge, hysteresis = 450mV (typ) 1.20 1.7 2.20 \
EN Logic-Input Current IEN EN forced to GND or Vpp, Ta = +25°C -0.5 +0.5 pA
ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VN = 12V, Vpp = Vcc = VEN = 5V, REFIN = REF. Ta = -40°C to +85°C, unless otherwise specified.) (Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN MAX UNITS
PWM CONTROLLER
Input Voltage Range VIN 2 26 \
Quiescent Supply Current (Vpp) Ipb + Icc | FB forced above REFIN 1.2 mA
ViN = 12V, RTON = 97.5kQ (600kHz) | 115 163
On-Time toN VFg = 1.0V RTON = 200kQ (300kHz) 250 306 ns
(Note 3) RTON = 302.5kQ (200kHz) | 348 486
Minimum Off-Time torFF(MIN) | (Note 3) 350 ns
REFIN Voltage Range VREFIN (Note 2) 0 VREF \
FB Voltage Range VFB (Note 2) 0 VREF \
VREFIN = 0.5V 0.49 0.51
Measured at FB,
FB Voltage Accuracy VFB ViN = 2V 1o 26V VREFIN = 1.0V 0.99 1.01 \
VREFIN = 2.0V 1.985 2.015
FB Output Low Voltage ISOURCE = 3mA 0.4 Vv

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, Vpp = Vce = VEN = 5V, REFIN = REF. Ta = -40°C to +85°C, unless otherwise specified.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MmN MAX | UNITS
REFERENCE
Reference Voltage | Veer [VoD=45Vio 5.5V | 1.985 2015 | v

FAULT DETECTION

With respect to the internal target voltage
Upper PGOOD Trip Threshold VPGOOD_H | (error comparator threshold) rising edge; 250 350 mV
hysteresis = 50mV

With respect to the internal target voltage
Lower PGOOD Trip Threshold VpGoOD_L | (error comparator threshold) -240 -160 mV
falling edge; hysteresis = 50mV

Output Undervoltage FB forced 25mV below VpGcooD L

Fault-Propagation Delay tuvp trip threshold 80 400 Ks
PGOOD Output Low Voltage ISINK = 3mA 0.4 V
Vce Undervoltage Lockout Rising edge, PWM disabled below this level,
Threshold VuvLoveo) hysteresis = 100mV 3.95 4.4 v
CURRENT LIMIT
Current-Limit Threshold Vcs | 17 23 mV
GATE DRIVERS
- Low state [ldown 3.5
DH Gate Driver On-Resistance RoN(DH) BST - LXforced .W (pulidown) Q
to 5V High state (pullup) 3.5
High state (pullu
DL Gate Driver On-Resistance RoN(DL) d (pullup) Q
Low state (pulldown)
Internal BST Switch On-Resistance RBsT IBsT = 10mA, Vpp = 5V 7 Q
INPUTS AND OUTPUTS
EN Logic-Input Threshold VEN EN rising edge hysteresis = 450mV (typ) 1.20 2.20 \

Note 1: Limits are 100% production tested at Ta = +25°C. Maximum and minimum limits over temperature are guaranteed by
design and characterization.

Note 2: The 0 to 0.5V range is guaranteed by design, not production tested.

Note 3: On-time and off-time specifications are measured 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 can differ due to MOSFET switching speeds.

MAXIMN 5
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(MAX17024 Circuit of Figure 1, ViN = 12V, Vpp = 5V, RTON = 200kQ2, Ta = +25°C, unless otherwise noted.)
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(MAX17024 Circuit of Figure 1, ViN = 12V, Vpp = 5V, RTON = 200kQ2, Ta = +25°C, unless otherwise noted.)
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(MAX17024 Circuit of Figure 1, ViN = 12V, Vpp = 5V, RTON = 200kR2, Ta = +25°C, unless otherwise noted.)
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~——— )Cour=5— ANDR C =—
(RSENCSEN) ouT 2w COMPLCOMP fsw

FEEDBACK RIPPLE IN PHASE WITH INDUCTOR CURRENT

B8, R 5yt LA R B
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B ik 5z — A3 B9 JA 3. XUBK o+ o AL TS, BR T4
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A
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Quick-PWM % il #5 FI T P B UR 5 4 R b 9 58 — 2,
i LT % R AR . TCIE T FPEC E, AN R E
i A\ FLATERMS i AL HYAE AR TN T +10°C, PSR
HER I TAEH A
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CoATEHER) - RZ, & VinMax) N EIIRFE L Vinamyy TR
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I TPR A 25 F1 Fl HLPH 9152 22 . MOSFET 20 B A JE % fY
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ek — HUE [ H e S W8 AR A0 M 925 AR (D), DB IR
WIMOSFET & Z AR & FESELCI [A] A Tl - BbAh, 28—
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EMHEIZAREFIN
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RIRMNEEERREEMFE
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FHMhERMERLS, BRI ETRET, DA Vsac-
iR A MR/ N TAERE. SEMER, WRIERT AT
BN TR
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Hep, VegZHEEN FEE, Vepg et iHlE EiaFE
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FEZE W24
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PACKAGE VARIATIONS

COMMON DIMENSIONS

SYMBOL | MIN. | MAX.
A 0.70 | 0.80
D 2.90 3.10
E 2.90 3.10
Al 0.00 | 0.05
L 020 | 040
k 0.25 MIN.
A2 0.20 REF.

NOTES:

—DRAWING NOT TO SCALE-

PKG. CODE | N D2 E2 e JEDEC SPEC b [(N/2)-1]x e
T633-2 6 | 1.50£0.10 | 2.30£0.10 | 0.95BSC MO229 / WEEA 0.40£0.05 | 1.90 REF
T833-2 8 | 1.50£0.10 | 2.30+£0.10 | 0.65BSC MO229/ WEEC 0.30£0.05 | 1.95 REF
T833-3 8 | 1.50£0.10 | 2.30+£0.10 | 0.65BSC MO229/ WEEC 0.30£0.05 | 1.95 REF
T1033-1 10 | 1.50+0.10 | 2.30+£0.10 | 0.50 BSC |[MO229/WEED-3 | 0.25+0.05 | 2.00 REF
T1033-2 10 | 1.50£0.10 | 2.30+0.10 | 0.50 BSC |[MO229/WEED-3 | 0.25+0.05 | 2.00 REF
T1433-1 14 | 1.70£0.10 | 2.30+£0.10 | 0.40 BSC ---- 0.20£0.05 | 2.40 REF
T1433-2 14 | 1.70£0.10 | 2.30+0.10 | 0.40BSC ---- 0.20£0.05 | 2.40 REF

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY SHALL NOT EXCEED 0.0B mm.

3. WARPAGE SHALL NOT EXCEED 0.10 mm.

4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).
S

6

7

. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2", AND T1433-1 & T1433-2.

. °N* IS THE TOTAL NUMBER OF LEADS.

. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
/B\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
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