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Operation
The main function of the NCV68261 is to control the
ON/OFF state of one or two external NMOS transistors
depending on the state of the Enable pin and the difference
between the voltages at the Input and Drain pins − as shown
in Figures 22 to 25. Figure 5 illustrates the internal
connections between the functional blocks described above.
OFF state: When the Enable input is low, the IC is in
disable mode. All the internal blocks are turned OFF, and the
current consumption is reduced − typically down to tens of
nano−amps. In this state, the external transistors are kept
OFF by an integrated 1 M
W resistor between the Gate and
Source pins.
ON state: When the Enable input is high, the IC is active.
Further operation depends on the output state of the UVLO,
OVLO and Input/Drain comparators. Table 10 shows the
charge pump, gate discharge, and NMOS transistor states
based on the output states of these comparators. The charge
pump is turned ON only when the Input voltage level is
between the UVLO and OVLO thresholds and above the
Drain voltage level.
Undervoltage Lockout: When the Input voltage falls
below the UVLO thresholds (typ. 3.25 V), the charge pump
is disabled and the external NMOS transistors are turned
OFF by an internal PMOS transistor. By decreasing the
Input voltage further, the chip is insufficiently powered, and
the external NMOSs are kept in OFF state by the integrated
1 M
W resistor (see Figure 5).
Overvoltage Lockout: When the Input voltage rises
above the OVLO thresholds (typ. 35.6 V), the charge pump
is disabled and the external NMOS transistors are turned
OFF by an internal PMOS transistor.
APPLICATION CONFIGURATIONS
Ideal Diode
In the Ideal Diode configuration (Figure 22), the input
voltage is not allowed to discharge the output.
Conduction Mode: Prior to entering the conduction
mode, the Input voltage is lower than the Drain voltage, and
the charge pump and the NMOS transistor are disabled. As
the Input voltage becomes greater than the Drain voltage,
forward current flows through the body diode of the NMOS
transistor. Once this forward voltage drop exceeds the
Input−to−Drain Gate Charge Voltage Threshold level (typ.
140 mV), the charge pump is turned ON and the NMOS
transistor becomes fully conductive.
Reverse Current Blocking: When the Input voltage
becomes less than the Drain voltage, a reverse current
initially flows through the conductive channel of the NMOS
transistor. This current creates a voltage drop across the
conductive channel of the NMOS transistor which is
proportional to its RDS(ON) resistance. When this voltage
crosses below the Input−to−Drain Gate Discharge Voltage
Threshold (typ. −10 mV), the charge pump is disabled and
the external NMOS transistor is turned OFF by an internal
PMOS transistor (see Figure 5).
Reverse Polarity Protection (RPP)
By connecting the Drain pin to the GND potential
(Figure 24), the NCV68261 does not allow a falling input
voltage to discharge the output below GND potential, but it
does allow the output to follow any positive input voltage
between the UVLO and OVLO thresholds. When the Input
voltage is between the UVLO (typ. 3.4 V) and OVLO (typ.
34.8 V) thresholds, the Input/Drain, UVLO and OVLO
comparators enable the charge pump to provide
Gate−Source voltage to the external NMOS transistor,
which is fully conductive. For Input voltage below the
UVLO (typ. 3.25 V) or above the OVLO (typ. 35.6 V)
thresholds, the charge pump and the NMOS transistor are
disabled, and any load current flows through the body diode
of the NMOS transistor.
High Side Switch (HSS)
The applications with two NMOS transistors provide
High Side Switch function to control the power supply of the
application. The first transistor operates as a switch, while
the second operates as an Ideal Diode and/or Reverse
polarity protection.
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