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PART 
THERMAL 

SHUTDOWN 
PIN-PACKAGE 

DS4560S-LO+ Latchoff 8 SO 

DS4560S-LO+T Latchoff 8 SO 

DS4560S-AR+ Autoretry 8 SO 

DS4560S-AR+T Autoretry 8 SO 

1 GND 

2 VRAMP 

3 TIMER 

4 ILIM 

5, 6, 7 LOAD 

8 VCC 
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ABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS
(TJ = -40°C to +135°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.

Voltage Range on VCC and LOAD Relative to GND
Continuous .........................................................-0.3V to +18V
1ms Maximum ....................................................-0.3V to +22V

Voltage Range on ILIM and VRAMP
Relative to GND.....................................-0.3V to (VCC + 0.3V),

but not to exceed +18V
Voltage Range on TIMER Relative to GND ...........-0.3V to +5.0V

Drain Current
Continuous ...........................................................................4A
Peak ...................................................................................15A

Operating Junction Temperature Range...........-40°C to +135°C
Storage Temperature Range .............................-55°C to +135°C
Soldering Temperature...........................Refer to the IPC/JEDEC

J-STD-020 Specification.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Notes 1, 2) 9.0  13.2 V 

RILIM Value RILIM  20  400 

CVRAMP Value CVRAMP  0.04  5.00 μF 

CTIMER Value CTIMER  0.04  5.00 μF 

TIMER Turn-On Voltage VON  2.6  5 V 

TIMER Turn-Off Voltage VOFF  -0.3  +2.0 V 

ELECTRICAL CHARACTERISTICS
(VCC = +12V, TJ = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Current ICC (Note 3)  1.1 2.00 mA 

UVLO Rising VUVLOR  7.5 8.0 8.5 V 

UVLO Falling VUVLOF  6.5 7.0 7.5 V 

UVLO Hysteresis VUVLOH   1  V 

On-Resistance RON   25 32 m

MOSFET Output Capacitance COUT   500  pF 

LOAD Voltage During Off State VLOFF (Note 4)   200 mV 

Delay Time from Enable to 
Beginning of Conduction 

tPOND CVRAMP = 1μF  5  ms 

Gate-Charging Time from 
Conduction to 90% of VOUT

tGCT CVRAMP = 1μF, CLOAD = 1000μF 48 66 80 ms 

Shutdown Junction Temperature TSHDN (Note 5) 120 135 150 °C 

Thermal Hysteresis THYS (Note 5)  40  °C 

TIMER Charging Current ITIMER  70 80 92 μA 

Overvoltage Clamp VOVC  13.5 15.0 16.5 V 
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Note 1: All voltages are referenced to ground. Currents entering the IC are specified positive and currents exiting the IC are negative.
Note 2: This supply range guarantees that the LOAD voltage is not clamped by the overvoltage limit.
Note 3: Supply current specified with no load on the LOAD pin.
Note 4: VLOFF voltage specified with a 2.5mA load applied to LOAD.
Note 5: Not production tested. Guaranteed by design.
Note 6: ISCL is the current limit when the output voltage is initially ramping up.
Note 7: IOVL is the current limit after the output voltage ramping is complete.

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +12V, TJ = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Short-Circuit Limit ISCL RILIM = 56  (Note 6) 2.0 2.5 3.0 A 

Overload Limit IOVL RILIM = 56  (Note 7) 3.5 4.4 5.9 A 

LOAD Voltage Slew Rate SRLOAD CVRAMP = 1μF 0.13 0.15 0.18 V/ms 

VRAMP Charging Current IVRAMP  70 80 92 μA 
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OVERVOLTAGE CLAMP vs. TEMPERATURE
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ON-RESISTANCE vs. TEMPERATURE
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SUPPLY CURRENT vs. TEMPERATURE
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TYPICAL DS4560 TURN-ON WAVEFORMS
VCC = 18V, 10Ω RESISTIVE LOAD

DS4560 toc06

VCC

5V/div

0V

TIMER

LOAD
VRAMP

2ms/div

(VCC = 12V, TA = +25°C, RILIM = 56Ω, VCC = 12V, CTIMER = 0.1μF, CVRAMP = 0.1μF, unless otherwise noted.)
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(VCC = 12V, TA = +25°C, RILIM = 56Ω, VCC = 12V, CTIMER = 0.1μF, CVRAMP = 0.1μF, unless otherwise noted.)

TURN-ON WAVEFORMS
10ΩΩ RESISTIVE LOAD

DS4560 toc07

VCC

LOAD

LOAD CURRENT

2V/div

0V

0mA

500mA/div

5ms/div

TURN-ON WAVEFORMS
3300μF CAPACITIVE LOAD

DS4560 toc08

VCC

LOAD

LOAD CURRENT
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0mA

500mA/div
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TURN-ON WAVEFORMS
VCC = 18V, 10Ω RESISTIVE LOAD
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THERMAL SHUTDOWN WITH AUTORETRY
DS4560S-AR+, VCC = 18V, 10Ω RESISTIVE LOAD
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tDELAY = (CTIMER x VON)/ITIMER

dVLOAD/dt = 2 x (IVRAMP/CVRAMP)

°

°

MODE OF OPERATION TIMER PIN SETUP 

Automatic Enable No connection to TIMER pin. 

Delayed Automatic Enable Capacitor CTIMER connected to TIMER. 

Enable/Disable Open-collector device. 

Enable with Delay/Disable Open-collector device and CTIMER.
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