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ABSOLUTE MAXIMUM RATINGS

SUP, SUPSW, LX, ENto GND.........ccooeoviiiiien, -0.3V to +45V Continuous Power Dissipation (Tp = +70°C)

BST to GND ....-0.3V to +47V QSOP (derate 9.6 mW/°C above +70°C)................. 771.5mW
BST 10 LX i -0.3V to +6V Operating Temperature Range........................ -40°C to +125°C
OUT 10 GND ..o -0.3Vto +12V Junction Temperature .........ccc.cooiiiviiiiiiicccee +150°C
SUP 10 SUPSW ..o -0.3V to +0.3V Storage Temperature Range................. ...-65°C to +150°C

RESETI, FOSC, COMP, BIAS, Lead Temperature (soldering, 10s) +300°C
FSYNC, CRES, RES, FBto GND .........ccoovviien -0.3V to +6V Soldering Temperature (reflow) ........cccccooiiiiiiiiiin +260°C

Output Short-Circuit Duration.............ccccoevviioiiiennn. Continuous

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-

tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

QSOP
Junction-to-Ambient Thermal Resistance (644) ..... 103.7°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS
(Vsup = Vsupsw = 14V, Ven = 14V, L1 = 22uH, C\ = 4.7pF, Coyt = 100uF, Cgjas = 1uF, Cpst = 0.1pF, Ccres = 1nF, Rrosc =
61.9kQ, Tp = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vsup Normal operation 3.5 28 V
Vsupsw

Normal operation, no switching 2.9 mA
Supply Current Isup -

Skip mode, no load, Voyt = 5V 45 pA
Shutdown Supply Current VEN = OV 9 uA

Vsup = Vsypsw = 6V to 42V, Voyt < 3V or
BIAS Regulator Voltage VBIAS Vour > 5.5V, I oap = OA (Note 2) 4.7 5.0 53 V
BIAS Undervoltage Lockout Vuveias | VBIAS rising 2.95 3.15 3.35 V
BIAS Undervoltage Hysteresis 550 mV
Thermal-Shutdown Threshold +175 °C
Thermal-Shutdown Threshold

. +15 °C

Hysteresis

OUTPUT VOLTAGE (OUT)

Normal operation, Vg = Vg|as, ILoaD = 1A, 495 5 505
Ta = +25°C ' '

Output Voltage \Y \Y
i ° ouT Normal operation, Vig = Vgias, ILoaD = 1A,

L40°C < Tp < +125°C 49 5 5
Skip-Mode Output Voltage VouT _skip |No load, Vig = Vgas (Note 3) 4.9 5.05 52 V
Load Regulation Vout = 5V, Vg = Vgjas, 30mA < I oap < 1A 0.3 %
Line Regulation 6V < Vgyp < 28V 0.02 %V

MK Maxim Integrated Products 2
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ELECTRICAL CHARACTERISTICS (continued)
(Vsup = Vsupsw = 14V, Vgn = 14V, L1 = 22uH, C\ = 4.7pF, Coyt = 100uF, Cgjas = 1uF, Cpst = 0.1pF, Ccres = 1nF, Rrosc =

61.9kQ, Tp = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.)

EEEET

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
BST Input Current IBsT VBsT - Vix =5V 1.7 2.5 mA
LX Current Limit ILx Vgup = 4.5V to 28V, Vgypsgw = 14V 0.79 1.0 1.25 A
Skip-Mode Current Threshold ISKIP_TH 100 mA
Power-Switch On-Resistance Ron ?2 NV;njssjfgvbtec}\gZ‘\a/? \?;SPTSVY/SQ i 51X5\I/LX B 300 550 mQ
LX Leakage Current ILX,LEAK |Vsupsw = 28V, Vi x = 0V, Tp = +25°C 0.01 1 pA
TRANSCONDUCTANCE AMPLIFIER (COMP)
FB Input Current 1= 20 nA
| ?i :or;gf(t:ed to an external resistive divider, 0.99 10 101
FB Regulation Voltage ViR — — V
FB connected to an external resistive divider, 0985 10 1015
-40°C < Tp < +125°C
FB Line Regulation AV INE |45V < Vgup < 28V 0.02 %N
Ergr,z/lss)onductance (from FB to 9m Veg = 1V, Vgiag = 5V 1000 uS
Minimum On-Time toNn 110 ns
Cold-Crank Event Duty Cycle DCcc 93.5 %
OSCILLATOR FREQUENCY
Rrosc = 25.5kQ, Vgyp = 4.5V to 28V 1.0 MHz
Oscillator Frequency Rrosc = 61.9kQ, Vgyp = 4.5V to 28V 348 400 452 kHz
Rrosc = 120kQ, Vgyp = 4.5V to 28V (Note 3) 191 220 249 kHz
Oscillator Frequency Range fosc (Note 3) 220 1000 kHz
EXTERNAL CLOCK INPUT (FSYNC)
E;;tqeernal Input Clock Acquisition IFSYNG 1 Cycles
External Input Clock Frequency (Note 3) f%%%/: Hz
External Input Clock High Threshold | VEsync_HI | VEsYNC rising 1.4 Vv
External Input Clock Low Threshold | Vesynec Lo |VEsync falling 0.4 V
FSYNC Pulldown Resistance Rrsyne 500 kQ
Soft-Start Time tss fsw = 400kHz : me
fgw = 1.0MHz 1.6 ms
ENABLE INPUT (EN)
Enable On Threshold Voltage Low VEN_LO 0.8 V
Enable On Threshold Voltage High | VEn_H 2.2 \Y

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)
(Vsup = Vsupsw = 14V, Vgn = 14V, L1 = 22uH, C\ = 4.7pF, Coyt = 100uF, Cgjas = 1uF, Cpst = 0.1pF, Ccres = 1nF, Rrosc =

61.9kQ, Tp = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.)

MAX16976

28V. 600mAE#ARTYIFOAVN—2,

EEEET

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
IEr;ltbel(ree;hsreshold Voltage VEN VS 0.2 v
Enable Input Current IEN 10 nA
RESET
Reset Internal Switching Level VTH_RISING | VFB risihg, VReser = OV % % %5 %VER

VTH_FALLING| VFB falling, VResgT) = OV 91 93 95
RESETI Threshold Voltage VReseTI_HI | VReseT! falling 1.05 1.25 1.4 V
CRES Threshold Voltage VCRES_HI |VCRES rising 1.07 1.13 1.19 V
CRES Threshold Hysteresis VCRES_HYS 0.05 V
RESETI Input Current lrReseT | VRESETI = OV 0.02 PA
CRES Source Current lcres  |Vour in regulation 9.5 10 10.5 pA
CRES Pulldown Current lcres_pD |Vourt out of regulation 1 mA
RES Output Low Voltage ISINK = 5MA 0.4 %
@ Leakage Current (Open- Vour in regulation Ta=+25°C 1 HA
Drain Output) Ta = +125°C 20 nA
Reset Debounce Time tres_DEB | VRESETI falling 25 ys

Note 2: When 3V < Voyt < 5.5V, the bias regulator is connected to the output to save quiescent current, Vgias = Vour-
Note 3: Guaranteed by design; not production tested.

MAXIN
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(Vsup = Vsupsw = 14V, Vegn = 14V, L1 = 4.7pH, Ciy = 4.7uF, Coyt = 22uF, Cgias = 1uF, Cgst = 0.1uF, Ccres = 1nF, Rrosc =
61.9kQ, Tp = +25°C, unless otherwise noted.)
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(Vsup = Vsupsw = 14V, Ven = 14V, L1 = 4.7uH, Ciy = 4.7uF, Cout = 22uF, Cgias = 1uF, Cgst = 0.1uF, Ccres = 1nF, Rrosc =
61.9kQ, Tp = +25°C, unless otherwise noted.)
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(Vsup = Vsupsw = 14V, Vegn = 14V, L1 = 4.7pH, Ciy = 4.7uF, Coyt = 22uF, Cgias = 1uF, Cgst = 0.1uF, Ccres = 1nF, Rrosc =
61.9kQ, Tp = +25°C, unless otherwise noted.)
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