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In ferromagnetic layers the Magnetization can be described by 
the Landau Lifshitz Gilbert equation:

In this work we present a comparison with the Golden Standard to 
solve Micromagnetic problems and the Macro Spice model [1] of a 
device called Magnetic Tunnel Junction (MTJ), which is made by 
two stacks of ferromagnetic layers and an insulator [3]. Through the 
Spin Transfer Torque (STT) mechanism this device can change its 
self Magnetization orientation and promotes a change of resistance 
magnitude that portrays the great feature of MRAMs arrays.

While less accurate, Spice simulations with compact models 
require lower computing power than micromagnetic simulations. 
For a single magnetic domain, though, the Macro Spice MTJ 
Model closely matches the results produced by the Mumax3 
and Oommf simulator.
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Parameter Description Value

Lx Free Layer Width 160 [nm]

Ly Free Layer 
Length

80 [nm]

Lz Free Layer 
Thickness

5 [nm]

Msat Saturation 
Magnetization

800e3 [A/m]

alpha Damping Factor 0.01

Gamma_LL Gyromagnetic 
Ratio

1.7595e11 [rad/Ts]

P Polarization 
Factor

0.5669

Imtj Current Switching 0.008 [A]

- Shape Elliptical

Port Macro Spice Model of 
STT MTJ to Cadence 

Spectre Platform

Model the same Micromagnetic 
problem using

 Mumax3 [2] and  Oommf
( Micromagnetic Simulators)

Evaluate the 
Magnetization trajectory in 

switching state time

Set both models’ parameters to 
represent the same device

Hspice
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