NCP3712ASNT1

Over Voltage Protected
High Side Switch

This switch is primarily intended to protect loads from transients by
isolating the load from the transient energy rather than absorbing it.
Features
® (apable of Switching Loads of up to 200 mA without External
Rboost
Switch Shuts Off in Response to an Over Voltage Input Transient
Features Active Turn Off for Fast Input Transient Protection
Flexible Over Voltage Protection Threshold Set with External Zener
Automatic Recovery after Transient Decays Below Threshold
Withstands Input Transients up to 105 V Peak
Guaranteed Off State with Enbl Input
ESD Resistant in Accordance with the 2000 V Human Body Model
Extremely Low Saturation Voltage

Applications Include:

® High Voltage Transient Isolation

® Power Switching to Electronic Modules

DC Power Distribution in Line Operated Equipment

Buffering Sensitive Circuits from Poorly Regulated Power Supplies

Pre—conditioning of Voltage Regulator Input Voltage
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Figure 1. Typical Application Circuit
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ORDERING INFORMATION

Device Package Shipping

NCP3712ASNT1 TSOP-6 3000 Units
(80T23-6, SC59-6)| on 7" Reel

Publication Order Number:
NCP3712ASNT1/D
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NCP3712ASNT1

MAXIMUM RATINGS* (T, = 25°C unless otherwise noted) (Note 1)

Rating Symbol Value Unit

Input—to—Output Voltage Vio 105 \
Reverse Input-to-Vz. Voltage Vin(rev) -9.0 A
Reverse Input—-to—Rboost Voltage Vin(rev) -5.0 A
Output Load Current — Continuous lioad -300 mA
Enbl Input Current — Continuous lenbl 5.0 mA
Vz Input Current — Continuous I, 3.0 mA
Rboost Input Current — Continuous lboost 10 mA
Junction Temperature Ty 125 °C
Operating Ambient Temperature Range Ta -40 to +85 °C
Storage Temperature Range Tetg -65to +150 °C
Device Power Dissipation (Minimum Footprint) Pp 300 mwW
Derate Above 25°C - 2.4 mwWw/°C
Latch—up Performance: I atch-up mA

Positive 200

Negative 200

*Maximum Ratings are those values beyond which damage to the device may occur.

1.

This device contains ESD protection and exceeds the following tests:
Human Body Model 1500 V per MIL-STD-883, Method 3015.
Machine Model Method 150 V.
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ELECTRICAL CHARACTERISTICS (Vi, = 12.5 Vpc Refto Gnd, Ty = 25°C unless otherwise noted.)

NCP3712ASNT1

Characteristic | Symbol | Min | Typ | Max Unit
OFF CHARACTERISTICS
Input—-Output Breakdown Voltage (@ loyt = 200 puA) V(BRio) 105 - - Vdc
Output Reverse Breakdown Voltage (@ Iyt = —1.0 mA Pulse) V(_BRout) - -0.7 - Vdc
Output Leakage Current lioad(off) nAde
(Vin = Venp =30 V, Tp = 25°C) - - -100
Guaranteed “Off’ State “ENBL NOT” Voltage (lo <100 pA) | Venpiof 13 - - Vdc
Required “Off’ State I, Current (Rjgag = 100 Q) I2(offy 150 - - nAde
Vin(off) Voft Vde
(V2 =16V, ljgag = 100 mA, Renp = 1500 Q) 155 - 18.7
ON CHARACTERISTICS
Input—Output On Voltage Vio(on) Vdc
(lo =100 mA, lgnp) = —3.0 mA) - 0.2 05
Output Load Current— Continuous lo(on) mAdc
(lenbl = =3.0 MA, Vig(on) = 0.5 Vdc) - - —200
(lboost = =9.0 MA, Vig(on) = 0.5 Vdc) - - -200
(lboost = =9.0 MA, Vig(on) = 0.6 Vdc) - - -300
Vin(on) Von Vde
(V2 =16V, ljgag = 100 mA, Renp = 1500 Q) 8.5 - 10.5
“ENBL NOT” Input Current lenbl mAdc
(lo =100 MA, Vig(on) = 0.35 Vdc, Renp = 1500 Q) - - -1.0
SWITCHING CHARACTERISTICS
Characteristic Symbol Min Typ Max Units
Propagation Delay Time: us
Hito Lo Prop Delay; Fig. 3 (Vi = Venp =13.5V) tpyL - 1.5 -
Lo to Hi Prop Delay; Fig. 3 (Vi =13.5V, Vepp =0 V) tpLH - 1.5 -
Transition Times: nsS
Fall Time; Fig. 4 (Vin = Venp = 13.5V) ts - 75 -
Rise Time; Fig. 4 (Vin = Venp =0 V) t, - 400 -
INTERNAL RESISTORS
Input Leakage Resistor R2 7.0 10 13 kQ
Input Resistor R1 3.3 4.7 6.1 kQ
Output Leakage Resistor R4 1.4 2.4 3.2 kQ
Enable Input Resistor R3 1.4 2.4 3.2 kQ
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NCP3712ASNT1
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Figure 2. Typical Applications Circuit for Load Dump Transient Protection
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Figure 3. Enable NOT Switching Waveforms
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Figure 4. Load Dump Waveforms
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INFORMATION FOR USING THE TSOP-6 SURFACE MOUNT PACKAGE
MINIMUM RECOMMENDED FOOTPRINT FOR SURFACE MOUNTED APPLICATIONS

Surface mount board layout is a critical portion of the
total design. The footprint for the semiconductor packages
must be the correct size to insure proper solder connection

interface between the board and the package. With the
correct pad geometry, the packages will self align when
subjected to a solder reflow process.
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TSOP-6 POWER DISSIPATION

The power dissipation of the TSOP—6 is a function of the
drain pad size. This can vary from the minimum pad size
for soldering to a pad size given for maximum power
dissipation. Power dissipation for a surface mount device is
determined by Tjumax), the maximum rated junction
temperature of the die, Rgya, the thermal resistance from
the device junction to ambient, and the operating
temperature, Ta. Using the values provided on the data
sheet for the TSOP—6 package, Pp can be calculated as
follows:

Tymax) — Ta

Po= ReJa

The values for the equation are found in the maximum
ratings table on the data sheet. Substituting these values
into the equation for an ambient temperature Tp of 25°C,
one can calculate the power dissipation of the device which
in this case is 950 milliwatts.

150°C —25°C
132°C/W

The 132°C/W for the TSOP-6 package assumes the use
of the recommended footprint on a glass epoxy printed
circuit board to achieve a power dissipation of 950
milliwatts. There are other alternatives to achieving higher
power dissipation from the TSOP-6 package. Another
alternative would be to use a ceramic substrate or an
aluminum core board such as Thermal Clad™. Using a
board material such as Thermal Clad, an aluminum core
board, the power dissipation can be doubled using the same
footprint.

Pp= = 950 milliwatts

SOLDERING PRECAUTIONS

The melting temperature of solder is higher than the rated
temperature of the device. When the entire device is heated
to a high temperature, failure to complete soldering within
a short time could result in device failure. Therefore, the
following items should always be observed in order to
minimize the thermal stress to which the devices are
subjected.
¢ Always preheat the device.

e The delta temperature between the preheat and
soldering should be 100°C or less.*

e When preheating and soldering, the temperature of the
leads and the case must not exceed the maximum
temperature ratings as shown on the data sheet. When
using infrared heating with the reflow soldering
method, the difference shall be a maximum of 10°C.

e The soldering temperature and time shall not exceed
260°C for more than 10 seconds.

e When shifting from preheating to soldering, the
maximum temperature gradient shall be 5°C or less.

e After soldering has been completed, the device should
be allowed to cool naturally for at least three minutes.
Gradual cooling should be used as the use of forced
cooling will increase the temperature gradient and
result in latent failure due to mechanical stress.

e Mechanical stress or shock should not be applied
during cooling.

* * Soldering a device without preheating can cause
excessive thermal shock and stress which can result in
damage to the device.
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