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Figure 2. PSpice Model Set-Up
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INSTRUCTIONS

Attaching PSpice Model to Symbol
1. Create a symbol in OrCAD with the 17 pins defined in both the datasheet and Figure 1 above.

2. Choose “Associate PSpice Model” and select the N1S3071.1ib file.
3. Select N1S3071 in the Matching Models section and click next.

Model Import Wizard : Select Matching xX
_ Select library to pick matching models
-
C:\Downloads'NIS3071 lib ~
Model : NIS3071 Part:  NIS3071
@ o ¥ @
Ol Show Al 2l 2 2] 2
f = 2 2 32
] Matching Models . wow o owmou 12
— vouT1 VOouT: =<
NIS3071
2 vint ving (1
3 fvinz vins (10
1 vout2 vouts -2
5
3 5 2 2 g
£ ¥35 2
KA IS B =
Wiew Model Back Next > Cancel Help

4. Choose the correct symbol pin associated with each Model Terminal and then click finish.
NOTE: The Model Terminals are named with the convention in the NIS3071 Datasheet.
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__. For each model terminal, associate a symbol pin. The optional model terminals may be left
==r unassociated. Use "View Model Text" button to view the model definition
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Setting Up Symbol
1. Place the symbol in your schematic, then double click to open the properties menu.
2. On the far—right side of the property editor, there is a text boxed labeled VERSION, set the value below to 1 for
auto—retry version, or 0 for latching version of NI1S3071.
3. The text box in the property editor labeled TJA is for the 634 value of the board being simulated, input the correct
value in the textbox below.

NOTE: Thisvalueisto show off the devices thermal shutdown feature.

Apply  Display serty ivet Fiterby: ¢ Cur

VERSION
0

Reference

4. Connect a resistor to ljjm pin. The Iy, and Icp trip points are determined through this resistor value, so be sure to set
them accordingly using the NIS3071 Datasheet.
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5. Connect a capacitor to the dvdt pin. The capacitor value (in pF) will determine the slew rate of the output when
enabled, set this value using the NI1S3071 Datasheet.

6. Connect a 5 V source to the FAULT pin through a 15 k2 resistor to use the fault detection feature. Otherwise leave it
open.

7. Connect GND and PAD pins to ground.

R .
5 § = 8 o
= Z
= % 3 6 &
[Te] w ™~ w M~
15k 10p (10K

=T

5Vde——

Y

[y
S
(]
16 ||‘
T
14
13 H|' =

- o © <
‘ Z Z2 Z2 2 ‘
w w L (|

9. Connect Output Pins to a load and Input pins to a source.
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Simulating Device
1. Select PSpice — New simulation profile.

File Design Edit View Tools Place PCBE 51 Analysis | PSpice | Accessories  Options  Window  Help

E'- "i % % ) o P—_I— "“':.' Mew Simulation Profile I\, (.El Q (]

Edit Simulation Profile

2. Name the Simulation and click create.
3. Go to configuration files, select browse, and select the NIS3071.lib file.
4. Select “Add to Design”.

General Category: Filename:

Analysis Stimulus C\Users\zbreg\OneDrive - onsemi\Documents\PSPICE\Customer Sup Browse...

Library Configured Files ® + +

Configuration Files Include

Options ~ nomlib* Add as Global

Update Index

Prioritize models for same
Probe Window Jib for all circuits Add to Profile

Data Collection Add to Design

Edit

Change

Library Path
“chcadence\spb_17.4\tools\PSpice\Library™ Browse...

5. Set Up the analysis to be performed in the Analysis section, then click apply and OK.
6. Connect voltage probes to points of interest. It is recommended to connect to one of the input test points, one of the
output test points, and to the fault pin test point.
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® Run

imulation Results

Output File
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Delete All
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Functionality Tests

Enable Testing
® The separate enables control whether each of the associated outputs are on (e.g. EN1 controls OUT1). The enables are
pulled up internally but can also be pulled up to 5 V externally, as shown in Figure 3 below.

e S

1.00s 1.01s
O U(UING) © U(UOUT1) & U(En1)
Time

Figure 3. Turning on Output with Enable

Paralleling Channels

e This device allows for each of the 4 channels to operate independently of one another, or in parallel to increase the
maximum supported load current. Each channel can have 2.5 A max of continuous current and will turn off
independently due to fault conditions.

s 0.55 1.0s
0 U(UIN1) © U(Rload1) v I(Rload1)

Figure 4. Channel 1 with 2.5 A Continuous Current
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Under \oltage Lock Out
® This device will automatically disconnect the output when the input voltage is below 6 V as can be seen in Figure 5

below.

L

P =)

P o

|

n”_

4

n i
s s 7s s 9s

o

os 1s 25 as
0 U(IN1) x U(OUT1) . U(XNis3871.XChannell.uuLo)
Tine

Figure 5. Slow Input Ramp to Show UVLO

Variable Sew Rate
® The turn on time (or slew rate) of the output can be adjusted by connecting a capacitor from the dvdt pin to ground.

Refer to the NIS3071 data sheet for figures that will assist in selecting the correct capacitance for a given slew rate.
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Figure 6. Turn on Time for Increasing DVDT Capacitance
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ITH
® |1y is a threshold current that, when reached or exceeded for longer than 1.5 ms, will turn off the eFuse channel.
The value of ITy is set by Riim and that relationship can be seen in Figure 7 below.
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Figure 7. Current Trip Level Increasing R j, Resistance
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Figure 8. Output Turn Off due to Ity Event (Rjim = 30 kQ)
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lce
® ICB is a threshold current that, when reached or exceeded will turn off the eFuse channel within 6 us. The value of Icg
is set by Ry jm and that relationship can be seen in Figure 7 above.
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Figure 9. Output Turn Off due to Icg Event (Rjjm, = 30 k)

Thermal Shutdown

e \When the temperature of the eFuse reaches 175°C, it will enter thermal shutdown to protect itself from damage. In this
model, the temperature of the device is determined by both the ambient temperature set in the simulation profile and the
total power dissipation of the device (T; = Ta + Pd x 834). The power dissipation is internally calculated, but the 6;a
value of the board must be set manually, as described in the “Setting up Symbol” section of this document.
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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
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