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TFIT 
Transistor Level Soft Error Analysis 

 
                 Library Characterization 
    FIT prediction 
    Cell optimization   

 

OVERVIEW 

 

   

    

Targeting the needs of cell designers to improve Soft Error Rate (SER), TFIT main 
attributes are: 

 The guaranty of good correlation with test results 

 Point out which layout parameters are relevant for SER improvement 

 Quick and exhaustive SER analysis for almost any type of cell and particle or 
neutron/alpha flux 

 Easy to use for non specialists 

 

 

TFIT is a fast simulation tool which is used to predict and improve the Soft Error Rate (SER) and 
the FIT performance of cells design before production. TFIT performs accurate calculation of the 
electrical effect of particles impact to a transistor, a cell, or a circuit early in the design flow, at 
much faster speed than traditional 3D TCAD simulations. TFIT interfaces with Spice simulators 
so the electrical impact of the particle on a transistor is analyzed on a whole cell or circuit. 
Particles can be either neutrons (cosmic rays), alpha particles or heavy ions. 
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TFIT Key Benefits 

 

TFIT is a unique simulation tool that offers unmatched advantages over the traditional 3D TCAD 
simulation method for determining FIT rate in a cell. 
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TFIT ARCHITECTURE & ECOSYSTEM: 

 

TFIT simulates the particles electrical impacts at the transistors .Its inputs are the SPICE netlist 
and layout of the impacted circuit, the transistor spice model and configuration data to guide the 
TFIT flow and mode of computation. 

TFIT users need a process-dependent response model to automatically generate particle 
impact effects at the transistor, depending on location of impact, type of particle (neutron, heavy 
ion) and technology node. The response model is usually provided by foundries *.  

TFIT uses a SPICE simulator (like SPECTRE® or HSPICE®) to run the electrical simulations. 

In case of a neutron impact, a nuclear database is used by TFIT to compute the FIT of the cell 
(Failure In time). The database describes the interactions between neutrons and the nuclei 
found in the sensitive volume of the transistors. 

Depending on the execution mode, TFIT produces the following: 

 Single particle effects (SEU, SET and Electrical waveforms)‏  

 Cross section 

 The SEU FIT 

 The MCU FIT 

 The MCU patterns 
 
TFIT takes layout data into account: 

- Charge Collection areas 

- Charge coupling effect 

- Charge sharing effect (in future version) 

- STI (in future version) 

- Deep N-Well 

All these factors influence significantly the sensitivity of the cells. TFIT allows designers to 
modify these parameters, therefore to optimize their layout for a better FIT performance. 

 

*: Please contact us for a list of available process response models. 
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INPUT FOR A TFIT CELL SIMULATION 

 Extracted  Netlist of the cells (with capacitance) (from designer) 

 Transistor Spice Model (from foundry) 

 Process response model (from foundry) 

 Layout information (like ,gds file) (from designer) 

 Radiation environment (user defined or automatically generated by TFIT) 
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TYPICAL OUTPUT FROM TFIT SIMULATION 

 
Sensitivity per transistor (data file): 
- State 1: 

  ===========  

  .BL = 1,    .QN = 0,    .WL = 0,    .QT = 1,    .BLB = 1,   

  Effects are observed on node .QN  

  No sensitive transistors are detected in this state.  

 

  - State 2: 

  ===========  

  .BL = 1,    .QN = 1,    .WL = 0,    .QT = 0,    .BLB = 1,   

 

  Effects are observed on node .QN  

  The following FIT contributions are computed  

  +------------------------------------------------------------------------- ------------ ----------+ 

  | Transistor        | Impact node    | FIT            | CSS(cm2/cell)  | Shared      | 

  +-------------------------------------------------------------------------------- -------------- -+ 

  | .X1.MPD1        | .QN                 | 4.57e+02   | 2.14e -14           | no             | 

  +--------------- ----------------------------------------------------------------- ------------- --+ 

 

  State 2 FIT =  4.57e+02  

  +------------------------------------------------------------------ --------------------- ------- + 

  | TOTAL FIT (The sum of all states FIT's / number of states) =  2.29e+02  |  

  | TOTAL CROSS SECTION(cm2/cell) =  1.07e-14                                      | 

  +--------------------------------------------------------------------- ---------------------- ----+  
 

Current curves (Spice format): 
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MCU patterns (SRAM only): 

 

 

Cell Layout Analysis 

TFIT output helps visualise the most sensitive areas of the layout according 
to the chosen particle. Analysis of diffusion areas and shape, as well as 
distance between transistors are also possible to help designer optimize 
their layout. 
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For more information, contact us at: 

USA/Asia: iRoC Technologies Corp 

Tel: (1)408 982 9993 

Fax: (1)408 982 9997 

Europe: iRoC Technologies SA 

Tel: (33) 438 120 763 

Fax: (33) 438 129 615 

 

 


