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MAX17682 Initial Conditions

Initial Conditions can speed up simulations, but are not always necessary for running most simulations.
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Seven adjustable parameters, IC_RESET, IC_SSDONE, IC_EN, IC_COMP, IC_FB, IC_VggF, and IC_CLK are built into the MAX17682 model for setting internal initial conditions.
These parameters can be edited by double clicking the MAX17682, then entering the desired values in the GUI box that pops up. Click OK when done making edits.

For AC, POP (Steady State), Load Step and Line Transient Analyses, Initial conditions are as follows:

lour is the load current

1. Initial condition of C2 is Vpg.
2. Initial condition of C3 is Vggc.
3. Initial condition of C4 is 5.

4. Initial condition of C5 is 5.

5. Initial condition of C6 is -5.

6. Initial condition of C7is Vgomp.
7. Initial condition of C8 is Voump.
8.IC_RESET =IC_SSDONE=IC_EN=5
9.IC_COMP = Vgomp

10. IC_FB = IC_VRgp = 0.9

M. IC_CLK=178

For Start-up Analysis

1. Initial condition of C2, C3, C4, C5, C6, C7 and C8is 0.
2.IC_RESET =IC_VRgp=IC_SSDONE =IC_EN=0

3.IC_COMP=IC_FB=0
4.IC_CLK=0

dl = Vpg; * (1-(Vpgy/ Vi))/(Lm x Fsw x 1000)

IL = Ipgy * (Isgc * K)

Vcomp = 0875 +(0.25 x IL) +(0.125 x dI)
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MAX17682 Notes
Circuit parameters for various simulation types

When downloaded from the on-line EE-Sim design tool, this file is configured for the si ion type selected in the ding pr It can easily be modified for other
simulation types.

If you are new to SIMPLIS or simulation in general and you want to run a different kind of simulation (Load step, Line Transient, AC, Steady State, Start Up) following how it was done
on-line, you can always download a separate sch tic for each i i ion type as separate files. Doing so has the advantage that all sii 1 options and parameters,
source and load parameters as well as initial conditions are set up for that type of simulation.

You can also to go to the menu item Simulator > Choose Analysis and set up the simulation parameters appropriately for the desired simulation. The load and source parameters and
initial conditions are set by editing the parts on the schematic. The following are instructions and details you will need for modifying the schematic & simulator settings to run different
simulations yourself.

The BODE and VAC devices are in place to allow measuring the control loop with AC si ions. Their pr does not adversely affect the other simulations. In a real circuit they
would be replaced with a short.

LOAD1and LOAD2 have several parameters to modify for different simulations. The load acts as a resistor in parallel with a pulsed current for transient Load Step si ions. Whena
Load Step/Pulse is not used the load acts as a resistor.

Double-click the load for a pop-up window with editable parameters for timing and amplitude of the pulse.
1. - 4.) Delay Time, Rise Time, Pulsewidth and Fall Time are used to set the timing of the pulsed load

5. Source Resistance sets the lower current of the pulse waveform; Current = Voyt/Source Resistance

6. Start Current: This parameter informs the simulator what the lower current is per the prior step

7. Pulsed Current determines the higher peak current of the pulsed waveform.

The current set by the Source i is present throughout the sii ion. The Load device calculates the magnitude of the added pulse as (Pulsed Current - Start Current). In
order to ensure the maximum current is the same as the value entered for Pulsed Current make sure the value entered for Start Current matches the current
created by the Source Resistance; = Vg 1/Rsource.

There are two more Load parameters that are used but which are not included in the load pop-up GUI. These parameters can be edited by selecting the load, then right clicking on it and
choosing "Edit/Add Propertiesa€}" from the pop-up list. When the Edit Properties windows opens, double click on the property you want to change. Change the value in the Edit
Property window and click on OK. Then click on OK in the Edit Properties window.
1. ANALYSIS is a parameter that determines if the load pulse is used or if the load is a resistance

1.1. For Load Step (Pulse) simulations set ANALYSIS to TRAN and the pulsed current will be used

1.2. For all AC sii ions and any transi i ions other than Load Step, set ANALYSIS to AC
2. AC_RSRC sets the load resistance value used when ANALYSIS = AC (TR_RSRC does so for TRAN)

The voltage source, V), device is set to a DC voltage for all simulations other than Line Transient. When double clicked a GUI pops up with parameters that you can change. To make
this into a DC source, set the Start Voltage and the Pulse Voltage to the same value

POP Simulation Settings. Accessible from the Simulator menu, Choose Analysis.

Needed for AC and Steady-state simulations as run online. Usually also used for Load Step and Line Transient Simulations. POP can be problematic at light load. If this is a problem for
Load Step simulations you can set the starting current to be the higher level and the Step/pulse current to be the lower level.

Trigger Gate: X$U1.X$DRIVER.X$UPOP.!DCOMP

Max. Period: 10 g

Cycles before launching POP: 100

Click the Advanced button for the next three parameters:
Convergence: 10 n

POP iteration limit: 20

Enable aut tic transi ysis after a failed POP: Box is checked

V|n: LOAD1, LOAD2, BODE & VAC are “"test equipment” and not part of the circuit. BODE is replaced with a short in the real circuit.
Components representing open circuits: 160 Resistors, 1fF Capacitors
Components representing short circuits: 1mQ Resistors
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Primary Inductance Selection

Primary inductance value determines ripple current in the
transformer. Calculate required primary inductance using
the equation:

V
Lpr| = ?F’_B_l

Sw
where VpR| and fgyy are nominal values.
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