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MAX16963

FOBEE. 2.2MHz., KEEER
DC-DC#:#528

ABSOLUTE MAXIMUM RATINGS

PV, PV1, PV210o GND .......ooveiiiiiiiceec -0.3V to +6V TQFN (derate 256mW/°C above +70°C)................... 2000mW*
ENT, EN2, PG1, PG21t0 GND .....coveiiiiiiiiiiiee, -0.3V to +6V TSSOP (derate 26.1mW/°C above +70°C)........... 2088.8mW*
LX_ Current ... £1.6 (Note 1) Operating Temperature Range ............cc..cc....

PGND1 and PGND2 t0 GND ......cccccocveviiiii, -0.3V to +0.3V Junction Temperature ..........ccccooiiiiiiiiiie
PVtoPV1and PV2.........coooiiiiii -0.3V to +0.3V Storage Temperature Range...........c...oeceeennn.

LX1 and LX2 Continuous RMS Current.............cccccccoovvvieeennn, 1A Lead Temperature (soldering, 10s)

All Other Pins Voltages to GND .. (Vpy + 0.3V) to (VgnD - 0.3V) Soldering Temperature (reflow) ........ccccooviiiiiiiiis

Output Short-Circuit Duration............ccocceeviiiiiieinnn. Continuous

Continuous Power Dissipation (Tp = +70°C)

*As per JEDEC51 Standard (multilayer board).
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.

Note 1: LX_ has internal clamp diodes for PGND_ and PV_. Applications that forward bias these diodes should take care not to
exceed the IC’s package power-dissipation limits.

PACKAGE THERMAL CHARACTERISTICS (Note 2)

TQFN TSSOP
Junction-to-Ambient Thermal Resistance (6j4) -......... 40°C/W Junction-to-Ambient Thermal Resistance (8y4) -...... 38.3°C/W
Junction-to-Case Thermal Resistance (8¢) .......c......... 6°C/W Junction-to-Case Thermal Resistance (8¢) .......c......... 3°C/W

Note 2: 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 china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpy = Vpy1 = Vpyo = 5V, VEN_ =58V, Tp =T = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Range VPV Normal operation 2.7 55 \
Supply Current IPV No load, VPWM = OV 16 36 60 PA
Shutdown Supply Current ISHDN VEN1 = VEN2 = 0V, TA = +25°C 1 5 uA
Undervoltage Lockout Threshold VUVLO.L 237 N
Low

Uhdervoltage Lockout Threshold VUVLO_H 56 v
High

Undervoltage Lockout Hysteresis 0.07 \

SYNCHRONOUS STEP-DOWN DC-DC CONVERTER 1

. ILOAD = 4% to 100% -3 0 +3 %
Feedback Set-Point Accuracy VOUTS1
ILOAD = 0% -0.5 +2 +3 %
pMOS On-Resistance RDSON_P1 | VPV1 = 5V, ILX1 = 0.4A 90 148 mQ
nMOS On-Resistance RDSON_N1 | VPV1 = 5V, ILX1 = 0.8A 68 128 mQ
Maximum pMOS Current-Limit ILIMPA 105 535 315 A
Threshold

Maxim Integrated 2
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FOBEE. 2.2MHz., KEEER

ELECTRICAL CHARACTERISTICS (continued)

(Vpy = Vpy1 = Vpyo =5V, VEn_ =5V, Tp =Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

DC-DC¥#:#k3%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Output Current |OUTH1 (VOUT1 + 0.5V < VPV1 < 5.5V) (Note 4) 1.5 A
] Fixed output-voltage variants -1 +1
OUTS1 Bias Current IB_OUTS1 - - pA

Adjustable output variants -1 +1
LX1 Leakage Current ILX1_LEAK \F/>PGVI\11D:1 ?)Y’PL\;? - 12 z :’12205?(: ; :; pA
Minimum On-Time tON_MIN 60 ns
LX1 Discharge Resistance RLX1 VEN1 = 0V, through the OUTS_ pin 15 24 55 Q
Maximum Short-Circuit Current 3.9 A
SYNCHRONOUS STEP-DOWN DC-DC CONVERTER 2
Feedback Set-Point Accuracy VOUTS2 ILOAD = 4% 10 100% 2 0 +3 %
ILOAD = 0% +1 +2 +3
pMOS On-Resistance RDSON_P2 | VPV2 = 5V, ILX2 = 0.4A 90 148 mQ
nMOS On-Resistance RDSON_N2 | VPV2 = 5V, ILX2 = 0.8A 68 128 mQ
Q"harzggg PMOS Current-Limit ILIMP2 195 255 315 A
Maximum Output Current louT2 (VOUT2 + 0.5V < VIN2 < 5.5V) (Note 4) 15 A
) Fixed output-voltage variants 1 2 5
OUTS2 Bias Current IB_OUTS2 - - pA
Adjustable output variants
LX2 Leakage Current ILX2_LEAK \;EVSDZZ?)\:’PLG(: - 12 z :fg;?c ; :; pA
Minimum On-Time tON_MIN 60 ns
LX2 Discharge Resistance RLX2 VEN2 = 0V, through the OUTS_ pin 15 24 55 Q
Maximum Short-Circuit Current 3.9 A
OSCILLATOR
Oscillator Frequency fsw 2.0 2.2 2.4 MHz
Spread Spectrum Af/f Spread spectrum enabled +6 %
SYNC Input Frequency Range fSYNC 50% duty cycle (Note 5) 1.7 2.4 MHz
THERMAL OVERLOAD
Thermal Shutdown Threshold 165 °C
Thermal Shutdown Hysteresis 15 °C
POWER-GOOD OUTPUTS (PG1, PG2)
PG_ Overvoltage Threshold PGOVTH | Percentage of nominal output 106 110 114 %
PG_ Undervoltage Threshold PGUVTH | Percentage of nominal output 89.5 92 94 %
Active Timeout Period 16 ms
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ELECTRICAL CHARACTERISTICS (continued)

(Vpy = Vpy1 = Vpyo = 5V, VEN_ =5V, Ta = T = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

MAX16963

FOBEE. 2.2MHz., KEEER
DC-DC#:#528

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Undervolt.age/OvervoItage o8 us
Propagation Delay
Output High Leakage Current TA = +25°C 0.2 pA

2.6V <VPV1 <55V, ISINK = 3mA 0.4
PG1 Output Low Voltage V
VPV1 = 1.0V, ISINK = 100pA 0.4
2.6V <VPV2 <55V, ISINK = 3mA 0.4
PG2 Output Low Voltage V
VPV2 = 1.0V, ISINK = 100pA 0.4
ENABLE INPUTS (EN1, EN2)
Input Voltage High VINH Input rising 1 1.7 2.4 \
Input Voltage Low VINL Input falling 0.5 0.85 1.2 \
Input Hysteresis 0.85 \
Input Current VEN_ = high 0.1 1.0 2 pA
Pulldown Resistor VEN_ = low 50 100 200 kQ
DIGITAL INPUTS (SYNC, PWM)
Input Voltage High VINH 1.8 \
Input Voltage Low VINL 0.4 \
Input Voltage Hysteresis 50 mV
Pulldown Resistor 50 100 200 kQ
DIGITAL OUTPUT (SYNC)
SYNC Output Voltage Low VoL ISINK = 3mA 0.4 \
SYNC Output Voltage High VOH VPV_ = 5V, ISOURCE = 3mA 4.2 V
Note 3: All limits are 100% production tested at +25°C. Limits over temperature are guaranteed by design.
Note 4: Calculated value based on an assumed inductor ripple of 30%.
Note 5: For SYNC frequency outside (1.7, 2.4)MHz, contact the factory.
Maxim Integrated 4
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(Vpy = Vpyq =5V, VEN1 = VEN2 = BV, VouTs1 = 3.3V, VouTtse = 1.8V, Ta = +25°C, unless otherwise noted.)
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MAX16963* RAUE AN+ 1.5/1.5 Ext. Adj. Disabled In
MAX16963 SAUE AN+ 1.5/1.5 Ext. Adj. Enabled In
MAX16963* RAUE B/NV+ 1.5/1.5 3.3V/1.8V Disabled In
MAX16963* SAUE B/NV+ 1.5/15 3.3V/1.8V Enabled In
MAX16963* RAUE CINV+ 1.5/1.5 Ext. Adj]. Disabled Out
MAX16963* RATE AN+ 1.5/1.5 Ext. Adj. Disabled In
MAX16963* SATE AN+ 1.5/1.5 Ext. Adj. Enabled In
MAX16963* RATE B/NV+ 1.5/1.5 3.3V/1.8V Disabled In
MAX16963* SATE B/V+ 1.5/1.5 3.3V/1.8V Enabled In
MAX16963* RATE CN+ 1.5/15 Ext. Adj. Disabled Out
MAX16963 SATE CN+ 1.5/15 Ext. Adj. Enabled Out
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