
LM5051

June 15, 2012

Low Side OR-ing FET Controller
General Description
The LM5051 Low Side OR-ing FET Controller operates in
conjunction with an external MOSFET as an ideal diode rec-
tifier when connected in series with a power source. This OR-
ing controller allows MOSFETs to replace diode rectifiers in
power distribution networks thus reducing both power loss
and voltage drops.

The LM5051 controller provides gate drive for an external N-
Channel MOSFET and a fast response comparator to turn off
the FET when current flows in the reverse direction. The
LM5051 can connect power supplies ranging from -6V to
-100V and can withstand transients up to -100V.

The LM5051 also provides a FET test diagnostic mode which
allows the system controller to test for shorted MOSFETs.

Features
■ Wide operating input voltage range: -6V to -100V

■ -100V Transient Capability

■ Gate drive for external N-Channel MOSFET

■ MOSFET diagnostic test mode

■ Fast 50ns response to current reversal

■ 2A peak gate turn-off current

■ Package: SOIC-8 Narrow

Applications
■ Active OR-ing of Redundant (N+1) Power Supplies

Typical Application Circuits

30147701

FIGURE 1. Full Application with MOSFET Diagnostic

30147702

FIGURE 2. Typical Redundant Supply Configuration
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Connection Diagram

Top View

30147703

Device Pin 5 (INP) is internally connected to Device Pin 7 (VSS)

LM5051MA
8-Lead SOIC NARROW Package

NS Package Number M08A

Ordering Information

Order

Number

Package

Type

Package

Marking

Supplied

As

LM5051MA SOIC-8 Narrow
L5051

MA
Rail of 95

LM5051MAE SOIC-8 Narrow
L5051

MA
Reel of 250

LM5051MAX SOIC-8 Narrow
L5051

MA
Reel of 2500

Pin Descriptions

Pin # Name Function

1 LINE

Power supply pin to bias the internal 12V zener shunt regulator at

the VCC pin through an internal 50 kΩ (typical) series resistor. See

Application Information

2 VCC

Connection to the internal 12V zener shunt voltage regulator.

Bypass this pin with minimum 0.1μF capacitor to the VSS pin. This

pin can be biased via an external resistor rather than via the internal

resistor from the LINE pin (pin 1). See Application Information.

3 OFF

FET Test Mode control input. Logic low or open state at the OFF

pin will deactivate the FET Test Mode and allow normal operation.

A logic high state at the OFF pin will pull the GATE pin low and turn

off the external MOSFET. If the body diode forward voltage of the

MOSFET (from source to drain) is greater than 260mV the nFGD

pin will indicate that the MOSFET is not shorted by pulling to the

active low state.

4 nFGD

Open drain output for the FET Test circuit. An active low state on

nFGD indicates that the forward voltage (from source to drain) of

the external MOSFET is greater than 260 mV typical. The nFGD

pin requires an external pull-up resistor to a voltage not higher than

VSS + 5.5V.

5 INP/VSS See device Pin 7.

6 INN Voltage sense connection to the external MOSFET Drain pin

7 INP/VSS

Internally connected to device Pin 5. Negative supply voltage

connection and MOSFET voltage sense connected to the external

MOSFET common source connection. All device voltages and

currents are referenced to this pin, unless otherwise stated. See

INP/VSS PINS

8 GATE Connection to the external MOSFET Gate.
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Absolute Maximum Ratings (Note 1)

LINE Pin to INP/VSS -0.3V to 103V

INN Pin to INP/VSS -2V to 103V

OFF Pin to INP/VSS -0.3V to 7V

VCC Pin Sink to INP/VSS -0.1mA to 20mA

nFGD Pin to INP/VSS (Off) -0.3V to 7V

Storage Temperature Range −65°C to 150°C

ESD (HBM) (Note 2) ±2 kV

Peak Reflow Temperature (Note 3) 260°C, 30sec

Operating Ratings (Note 1)

Relative to VSS pin

LINE Pin Voltage 36V to 100V

INN Pin Voltage -1V to 100V

VCC Pin Current 1 mA to 10 mA

OFF Pin Voltage 0.0V to 5.0V

nFGD Voltage (Off) 0.0V to 5.0V

nFGD Sink Current (On) 0 mA to 2 mA

Junction Temperature Range (TJ) −40°C to +125°C

Electrical Characteristics  Limits in standard type are for TJ = 25°C only; limits in boldface type apply over the

operating junction temperature (TJ) range of -40°C to +125°C. Minimum and Maximum limits are guaranteed through test, design,

or statistical correlation. Typical values represent the most likely parametric norm at TJ = 25°C, and are provided for reference

purposes only. Unless otherwise stated all conditions and measurements are referenced to device pin 7 (INP/VSS), and the

following conditions apply: VLINE= 48.0V, VINN= -150 mV, VOFF= 0.0V, CGATE= 47 nF, CVCC= 0.1 µF, and TJ= 25°C.

Symbol Parameter Conditions Min Typ Max Unit

LINE Pin

ILINE LINE Pin current
VLINE = 48.0V

VCC Pin = Open
- 690 780 μA

VCC Pin

VCC Operating Voltage Range LINE Pin = Open 4.50 - VZ V

VZ VCC Shunt Zener Voltage
IVCC = 2 mA 11.9 13.0 14.3

V
IVCC = 10 mA 12.5 13.5 14.5

ΔVZ Shunt Zener Regulation IVCC = 2 mA to 10 mA - 0.50 1.11 V

IVCC Supply Current
VVCC = VZ - 100mV - 1.0 1.50

mA
VVCC = 5.0V - 0.4 1.10

INN Pin

IINN INN Pin Current
VINN = 0.0V - 3.1 -

μA
VINN = 90V - 0.04 -

GATE

IGATE

GATE Charge Current
VGATE = 5.5V

VINN = -150mV
0.28 0.66 0.95 mA

GATE Discharge Current

VGATE = 5.5V

VINN = -150 mV to +300 mV

t ≤ 10 ms

2.4 3.5 - A

VGATE GATE Pin High Voltage

VLINE = 48.0V - 13.0 -

VVVCC = 10.25V, LINE = Open 9.98 10.2 -

VVCC = 5.0V, LINE= Open 4.70 4.95 -

VSD(REV) Reverse Threshold
VINN going negative until Gate

Drive Turns ON
-112.2 -45 +11.4 mV

ΔVSD(REV)
Reverse Threshold Hysteresis VINN going positive from

VSD(REV) Threshold until Gate

Drive Turns OFF

- 50 - mV

VSD(REG) Regulated VINP/VSS to VINN Threshold  -10.8 12 30.8 mV

tGATE(REV)

Gate Capacitance Discharge Time at

Forward to Reverse Transition

See Figure 5

CGATE = 0

(Note 4)
- 34 50

ns
CGATE = 10 nF

(Note 4)
- 60 -

CGATE = 47 nF

(Note 4)
- 90 230

3 www.ti.com
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Symbol Parameter Conditions Min Typ Max Unit

tGATE(OFF)

Gate Capacitance Discharge Time at

OFF pin Low to High Transition

See Figure 4

CGATE = 47 nF

(Note 5)
- 120 - ns

OFF Pin

VOFF(IH) OFF Input High Threshold Voltage
VINN = -400 mV

VOFF Rising until Gate is Low
1.28 1.50 1.65

V

VOFF(IL) OFF Input Low Threshold Voltage
VINN = -400 mV

VOFF Falling until Gate is High
- 1.48 -

ΔVOFF OFF Threshold Voltage Hysteresis VOFF(IH) - VOFF(IL) - 20 - mV

IOFF(IH) OFF Pin Internal Pull-down VOFF = 5.0V - 4.6 6.00 µA

IOFF(IL)  VOFF = 0.0V - -0.03 - µA

FET Test Comparator

VSD(TST)

FET Test Threshold Voltage

VINP - VINN

VOFF = 5.0V

VINN/VSS going negative from

VINP until nFGD pin goes Hi-Z

-360 -260 -183 mV

ΔVSD(TST)

FET Test Threshold Voltage

Hysteresis

VOFF = 5.0V

VINN going positve from VSDT

(ST) until nFGD pin goes Lo-Z

- 6.5 - mV

nFGD Pin

nFGDVOL

nFGD Output Low Voltage

nFGD Output = On

VOFF = 5V

InFGD = 1mA Sinking
- 285 450 mV

nFGDIOL

nFGD Output Leakage Current

nFGD Output = Off

VOFF = 0V

VnFGD = 5.0V
- 0.01 0.7 µA

Note 1:  Absolute Maximum Ratings indicate limits beyond which damage to the device may occur, including in-operability and degradation of device reliability
and/or performance. Functional operation of the device and/or non-degradation at the Absolute Maximum Ratings or other conditions beyond those indicated in
the Recommended Operating Conditions is not implied. Operating Range conditions indicate the conditions at which the device is functional and the device should
not be operated beyond such conditions. For guaranteed specifications and conditions, see the Electrical Characteristics table.

Note 2: The Human Body Model (HBM) is a 100 pF capacitor discharged through a 1.5 kΩ resistor into each pin. Applicable test standard is JESD-22-A114-C.

Note 3: For soldering specifications see the LM5051 Product Folder at www.national.com, general information at www.national.com/analog/packaging/, and
reflow information at www.national.com/ms/MS/MS-SOLDERING.pdf .

Note 4: Time from VINN voltage transition from -200 mV to +500 mV until Gate pin voltage falls to ≤ 1.00V. See Figure 5

Note 5: Time from VOFF voltage transition from 0.0V to 5.0V until GATE pin voltage falls to ≤ 1.0V. See Figure 6

Note 6: Measurement of VGATE voltage includes 1 MΩ loading to the INP/VSS pin.

30147711

FIGURE 3. VSD(REV) Threshold Definitions
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30147712

FIGURE 4. VSD(TST) Threshold Definitions

30147713

FIGURE 5. Gate Off Timing for VSD(REV) Transition

30147714

FIGURE 6. Gate Off Timing for VOFF Transition
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Typical Performance Characteristics

Unless otherwise stated: All conditions and measurements are referenced to device pin 7 (INP/VSS), VLINE = 48V, VOFF = 0.0V,
VINN = -150 mV, CVCC = 0.1 µF, CGATE = 47 nF, and TJ = 25°C

Gate Charge Time, CGATE = 47 nF
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30147734

GATE Discharge Time, tGATE(REV), CGATE = 47 nF
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30147735

IGATE Discharge Current vs Temperature, VGATE = 5.5V
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Gate Discharge Time vs Temperature
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30147737

Gate Discharge Time vs CGATE
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30147738

IGATE Charge Current vs Temperature, VGATE = 5.5V
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Gate Charge Time vs Temperature, VGATE= 0.0V to 5.5V

-50 -25 0 25 50 75 100 125
0.0

0.1

0.2

0.3

0.4

0.5

0.6
G

AT
E 

C
H

AR
G

E 
TI

M
E 

(m
s)

TEMPERATURE (°C)

Cgate = 47 nF
Cgate = 10 nF

30147740

VSD(TST) Thresholds vs Temperature
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OFF Thresholds vs Temperature
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30147742

VZ vs Temperature, VINN= –100 mV
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VZ vs VLINE, VINN= –100 mV
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ILINE vs VLINE

20 30 40 50 60 70 80 90 100
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0

I L
IN

E 
(m

A)

VLINE (V)

-40°C
+25°C
+125°C

30147745

7 www.ti.com

L
M

5
0
5
1



IGATE Charge Current vs VLINE , VGATE = 0.0V
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VGATE vs VLINE
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nFGDVOL vs Temperature
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VSD(REV) Thresholds vs Temperature
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IINN vs VINN
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VGATE vs VOFF , VINN = -100mV
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Block Diagram

30147710
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Applications Information

FUNCTIONAL DESCRIPTION

Systems that require high availability often use multiple, par-
allel-connected redundant power supplies to improve reliabil-
ity. Schottky OR-ing diodes are typically used to connect
these redundant power supplies to a common point at the
load. The disadvantage of using OR-ing diodes is the forward
voltage drop, which reduces the available voltage, and the
associated power losses as load currents increase. Using an
N-channel MOSFET to replace the OR-ing diode requires a
small increase in the level of complexity, but reduces, or elim-
inates, the need for diode heat sinks or large thermal copper
area in circuit board layouts for high power applications.

30147732

FIGURE 7. Traditional OR-ing with Diodes

The LM5051 is a negative voltage (i.e. low-side) OR-ing con-
troller that will drive an external N-channel MOSFET to re-
place an OR-ing diode. The voltage across the MOSFET
source and drain pins is monitored by the LM5051 at the IN
and OUT pins, while the GATE pin drives the MOSFET to
control its operation based on the monitored source-drain
voltage. The resulting behavior is that of an ideal rectifier with
source and drain pins of the MOSFET acting as the anode
and cathode pins of a diode respectively.

30147733

FIGURE 8. OR-ing with MOSFETs

INP/VSS PINS

The INP input is internally connected to the both device pin 5
and 7. Typical applications will use device pin 7 only, with a
single common connection to the source connection of the N-
Channel MOSFET array.

If pins 5 and 7 are both used, it is recommended that the two
pins be externally connected together at the package, with a
single common connection routed to the source connection
of the N-Channel MOSFET array. Current should not be al-
lowed flow through the internal connection between pin 5 and
pin 7.

INN and GATE PINS

When power is initially applied, the load current will flow from
source to drain through the body diode of the MOSFET. The
resulting voltage across the body diode will be detected
across the LM5051 INN and INP/VSS pins which then begins
charging the MOSFET gate through a 0.66 mA (typical) cur-
rent source.

The LM5051 is designed to regulate the MOSFET gate to
source voltage if the voltage across the MOSFET source and
drain pins falls below the VSD(REG) voltage of 20 mV (typical).
If the MOSFET current decreases to the point that the voltage
across the MOSFET falls below the VSD(REG) voltage regula-
tion point of 12 mV (typical), the GATE pin voltage will be
decreased until the voltage across the MOSFET is regulated
at 12 mV (typical). If the drain to source voltage is greater
thanVSD(REG) voltage the gate voltage will increase.
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30147765

FIGURE 9. VSD and VGATE vs ILOAD with IRF7495PDF

When the power supply voltages are within a few milli-volts of
each other, this regulation method ensures that the load cur-
rent transitions between them without any abrupt on and off
oscillations. The current flowing through the MOSFET in each
OR-ing circuit depends on the RDS(ON) of the MOSFETs, how
close the power supply voltages are set, and the load regu-
lation of the supplies.

If the MOSFET current reverses, possibly due to failure of the
input supply, such that the voltage across the LM5051 INN
pin is 5 mV (typical) more positive than INP/VSS pin
(VSD(REV) + ΔVSD(REV)) the LM5051 will quickly discharge the
MOSFET gate through a strong GATE pin to INP/VSS pin
discharge path. A reverse current though the MOSFET is re-
quired to turn the gate drive off. If a single operating supply is
removed from the OR-ing array, the gate drive will not be dis-
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charged since there is no reverse current through the MOS-
FET to trip the reverse comparator.

If the input supply fails abruptly, as would occur if the supply
was shorted directly to ground, a reverse current will tem-
porarily flow through the MOSFET until the gate can be fully
discharged. This reverse current is sourced from the load ca-
pacitance and from the parallel connected supplies. The
LM5051 responds to a voltage reversal condition typically
within 34 ns. The actual time required to turn off the MOSFET
will depend on the charge held by gate capacitance of the
MOSFET being used. A MOSFET with 47 nF of effective gate
capacitance can be turned off in typically 90 ns. This fast turn-
off time minimizes voltage disturbances at the output, as well
as the current transients from the redundant supplies.

OFF PIN

The OFF pin is used to disable the active OR-ing control cir-
cuitry, and to discharge the MOSFET Gate. The OFF pin has
an internal pull-down (4.6 μA typical) which will, by default,
keep the active OR-ing control circuitry enabled. If the OFF
pin function is not needed, this pin can be left open or con-
nected to the INP/VSS pin. Pulling the OFF pin above the
VOFF(IH) threshold of 1.50V (typical) will disable the active OR-
ing control circuitry and discharge the MOSFET Gate. The
VOFF threshold has a typical hysteresis of 20mV. It is recom-
mended that the OFF pin be pulled cleanly, and promptly,
through the VOFF(IH) threshold region to prevent any aberrant
behavior. The OFF pin must not be pulled higher than 5.5V
above the INP/VSS pin.

nFGD PIN

The nFGD pin is an open Drain output pin and is controlled
by status of the Forward comparator. When the voltage on
INN pin is more negative than the VSD(TST) threshold voltage
(285 mV typical) the nFGD pin will conduct current to the INP/
VSS pin. During normal Active OR-ing, when the MOSFET is
ON, the INN pin voltage should be less than approximately
-100mV and the nFGD pin will be logic high. When the MOS-
FET is OFF and current is flowing through the body diode of
the MOSFET, the INN pin voltage will be approximately -600
mV and the nFGD pin will be logic low.

Several factors can prevent the nFGD pin from indicating that
the external MOSFET is operating normally. If the LM5051 is
used to connect parallel, redundant power supplies, one of
the connected supplies may hold the INP/VSS pin voltage
close enough to the LM5051 INN pin voltage that the
VSD(TST) threshold is not exceeded. Additionally, operating
with a high output capacitance value and low output load cur-
rent may require a significant amount of time before the output
load capacitance is discharged to the point where the
VSD(TST) threshold is crossed and the nFGD pin switches.

The status of the nFGD pin does not depend on the status of
the OFF pin. The status of the nFGD pin depends only on the
voltage at the INN pin relative to the INP/VSS pin being above,
or below, the VSD(TST) threshold voltage.

The nFGD output pin requires pull-up to an external voltage
source, and must not be pulled higher than 5.5V above the
INP/VSS pin. It is recommended that the nFGD pin is not re-
quired to sink more than 2mA.

VCC PIN

The VCC pin is connected to the cathode of the internal shunt
(zener) voltage regulator. The anode of the shunt regulator is
connected to the INP/VSS pin. The VCC pin provides bias for
internal circuitry, as well as gate drive to the external MOS-

FET. The VCC pin should always be bypassed with a 0.1 μF
ceramic capacitor to the INP/VSS pin.

Typically, the VCC pin is biased from the LINE pin, through
the internal 50 kΩ series resistor, when the available VLINE
voltage is not less than the 36V minimum operating voltage.

If the available LINE voltage is less than less than the 36V
minimum operating voltage the VCC pin can be biased
through the use of an external resistor to an appropriate bias
supply that is referenced to the INP/VSS pin.

A minimum VCC pin bias current of 1 mA is recommended,
with a recommended 10 mA maximum.

A design example for calculating the external resistor where
the VCC pin will be biased from an 18V to 36V supply (relative
to the INP/VSS pin):

RBIAS = (VBIAS(MIN) - VZ) / IBIAS(MIN)

RBIAS = (18V - 13V) / 1 mA

RBIAS = 5.0 kΩ
Next, using the calculated RBIAS resistor value, verify that the
VCC pin current will be no more than 10mA at the maximum
VBIAS voltage:

ICC = (VBIAS(MAX) - 13V) / RBIAS

ICC = (36V - 13V) / 5.0 kΩ
ICC = 4.6 mA

Since the calculated 4.6 mA is less than the 10 mA maximum,
the 5 kΩ value for RBIAS is acceptable.

30147729

FIGURE 10. Using an External Resistor to Bias the VCC
Pin

Alternately, an external bias supply can be connected directly
to the VCC pin, as long as the applied voltage is below the
minimum VZ breakdown voltage (11.9V) and above the min-
imum VCC operating voltage (4.50V). In this case, it is im-
portant to pay close attention to the VGS

 rating of the external
MOSFET as the gate drive voltage will be affected by the
lower voltage on the VCC pin.

30147730

FIGURE 11. Using an External Zener to Bias the VCC Pin
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In the case where the OFF pin is high (i.e. OR-ing is disabled,
and the Gate is discharged) and the voltage at the INN pin is
more negative than the VSD(REV) threshold voltage the internal
current increases, and the voltage on the VCC pin may drop..
Since the LM5051 is in the OFF state, this voltage drop does
not affect any operation. However, when the OFF pin is taken
low to resume normal operation, the initial Gate charge time
may be extended slightly if the capacitor on the VCC pin has
not had adequate time to fully recharge through either the ex-
ternal RBIAS resistor, or through the internal 50 kΩ resistor.
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FIGURE 12. VCC and VGATE vs VOFF, VINN = –100 mV

HIGH SIDE OR-ing

Because the INP and VSS functions are internally connected,
the LM5051 cannot be configured as a High-Side (i.e. Posi-
tive) OR-ing controller. Please refer to the LM5050-1 and
LM5050-2 High-Side OR-ing controllers.

MOSFET FAILURE

Typically, the INN pin maximum negative voltage will be de-
fined by the body diode of the external MOSFET. In the even
that the external MOSFET has a catastrophic failure that re-
sults in an open body diode, the voltage between the INP/VSS
pin and the INN pin may cause current through the LM5051
substrate diode at the INN pin. The voltage at the INN pin
must be limited to a safe level ( -1V) to prevent damage to the
LM5051. The voltage on the INN pin can be limited with the
use of a Schottky diode and a current limiting resistor. Note
that the power dissipation of the current limiting resistor
should allow for any anticipated worst case condition. See
Figure 13

30147731

FIGURE 13. Protecting the INN Pin

SHORT CIRCUIT FAILURE OF AN INPUT SUPPLY

An abrupt zero ohm short circuit across the input supply will
cause the highest possible reverse current to flow while the
internal LM5051 control circuitry discharges the gate of the
MOSFET. During this time, the reverse current is limited only
by the RDS(ON) of the MOSFET, along with parasitic wiring re-
sistances and inductances. Worst case instantaneous re-
verse current would be limited to:

ID(REV) = (VOUT - VIN) / RDS(ON)

The internal Reverse Comparator will react, and will start the
process of discharging the Gate, when the reverse current
reaches:

ID(REV) = VSD(REV) / RDS(ON)

When the MOSFET is finally switched off, the energy stored
in the parasitic wiring inductances will be transferred to the
rest of the circuit.

30147724

FIGURE 14. Input Supply Fault Transients

MOSFET SELECTION

The important MOSFET electrical parameters are the maxi-
mum continuous Drain current ID, the maximum Source cur-
rent (i.e. body diode), the maximum drain-to-source voltage
VDS(MAX), the gate-to-source threshold voltage VGS(TH), the
drain-to-source reverse breakdown voltage V(BR)DSS, and the
drain-to-source On resistance RDS(ON).

The maximum continuous drain current, ID, rating must be
exceed the maximum continuous load current. The rating for
the maximum current through the body diode, IS, is typically
rated the same as, or slightly higher than the drain current,
but body diode current only flows while the MOSFET gate is
being charged to VGS(TH):

Gate Charge Time = Qg / IGATE(ON)

The maximum drain-to-source voltage, VDS(MAX), must be
high enough to withstand the highest differential voltage seen
in the application. This would include any anticipated fault
conditions.

The drain-to-source reverse breakdown voltage, V(BR)DSS,
may provide some transient protection to the OUT pin in low
voltage applications by allowing conduction back to the IN pin
during positive transients at the OUT pin.

The gate-to-source threshold voltage, VGS(TH), should be
compatible with the LM5051 gate drive capabilities. Logic lev-
el MOSFETs are recommended, but sub-Logic level MOS-
FETs can also be used.

The dominate MOSFET loss for the LM5051 active OR-ing
controller is conduction loss due to source-to-drain current to
the output load, and the RDS(ON) of the MOSFET. This con-
duction loss could be reduced by using a MOSFET with the
lowest possible RDS(ON). However, contrary to popular belief,
arbitrarily selecting a MOSFET based solely on having low

RDS(ON)
 may not always give desirable results for several rea-

sons:
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1) Reverse transition detection. Higher RDS(ON) will provide
increased voltage information to the LM5051 Reverse Com-
parator at a lower reverse current level. This will give an
earlier MOSFET turn-off condition should the input voltage
become shorted to ground. This will minimize any disturbance
of the redundant bus.

2) Reverse current leakage. In cases where multiple input
supplies are closely matched it may be possible for some
small current to flow continuously through the MOSFET drain
to source (i.e. reverse) without activating the LM5051 Re-
verse Comparator. Higher RDS(ON) will reduce this reverse
current level.

3) Cost. Generally, as the RDS(ON) rating goes lower, the cost
of the MOSFET goes higher.

Selecting a MOSFET with an RDS(ON) that is too large will re-
sult in excessive power dissipation.

As a guideline, it is suggest that RDS(ON) be selected to provide
at least 20 mV, and no more than 100 mV, at the nominal load
current.

(20 mV / ID) ≤ RDS(ON) ≤ (100mV / ID)

The thermal resistance of the MOSFET package should also
be considered against the anticipated dissipation in the MOS-
FET in order to ensure that the junction temperature (TJ) is
reasonably well controlled, since the RDS(ON) of the MOSFET
increases as the junction temperature increases.

PDISS = ID2  x (RDS(ON))

Operating with a maximum ambient temperature (TA(MAX)) of
35°C, a load current of 10A, and an RDS(ON) of 10 mΩ, and
desiring to keep the junction temperature under 100°C, the
maximum junction-to-ambient thermal resistance rating (θJA)
would need to be:

θJA≤ (TJ(MAX) - TA(MAX))/(ID2  x RDS(ON))

θJA≤ (100°C - 35°C)/(10A x 10A x 0.01Ω)

θJA≤ 65°C/W

13 www.ti.com

L
M

5
0
5
1



Typical Applications

30147763

FIGURE 15. Basic Application

30147764

FIGURE 16. Typical –48V Application with Input and Output Transient Protection, and Open MOSFET Protection
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Physical Dimensions inches (millimeters) unless otherwise noted

8-Lead SOIC NARROW Package
NS Package Number M08A
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be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
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TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
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specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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