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Summary of Changes in BSIM-BULK106.2.0: 

 Removed all the "ifdef" statements from the code. 

 Node collapsing has been done for the nodes “t” and “N1” for 

"SHMOD = 0" and "TNOIMOD = 0". 

  Every "IF" and "else" statement starts with "begin" and ends 

with the "end" statement. 

 Modified the name of the parameter "MULUO" to "MULU0". 

 Name of the Variable "T13" has modified to Weff_ SH in the 

code. 

 Modified Flicker noise model which can also model the flicker 

noise trends for Halo transistors.  

 MNUD model to increase flexibility in IDS – VDS fitting. 

 Improved Gamma behavior in the linear Region for TNOIMOD 

= 1. 

 Modified Thermal noise model to tune NF50 in Subthreshold 

region and to achieve ideal trend of gamma for long channel 

transistors. 

 Clamping added in IGD and IGS.  

 Sign correction in charge calculations. 

 Added Self-Heating output variables. 

 Deactivated node “T” when RTH0 or SHMOD or both are zero. 

 Used “SRCFLAG” as the formal argument of BSIM6RdsEndSha 

and BSIM6RdseffGeo in place of “TYPE”. 
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 Modified Calculations of Geometry-dependent source/drain 

resistance. 

 Added devsign in Operating point VTH expression. 

 Limit (Weff + WTH0) to (Weff + WTH0) > 0 in Self Heating 

module. 

 Changes made in the macros definition. 

 Module name has changed from “bsim6” to “bsimbulk”. 

 Absence of CLM and velocity saturation terms in Charge 

expressions in manual. 

 Parameter DVTP0 has Re-Defined in Manual. 

 Added binning parameters in the EDGEFET parameters. 

 Default value of EDGEFET parameter has changed to "0" from 

"1". 

 Modified the expression of built in potential. 

 DTEMP, MULU0, DELVTO and IDS0MULT have modified to both 

instance and model parameters. 

 Removed all the "ifdef" statements from the code. 

 Added units and descriptions for all the parameters. 

 Added modified function of VDSX to avoid negative GDS issue. 

 Removed clamping from UCR. 

 Added protection to the following parameters: LP1, LP2, NJS, 

NJD, XJBV S and XJBV D. 
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1. Modified Flicker noise model which can also model 

the flicker noise trends for Halo transistors. 

SOLUTION: 

This model can be activated by making FNOINOD = 0 
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2. MNUD model to increase flexibility in IDS – VDS fitting. 
SOLUTION:  

                       

 

 

 

 

𝐌𝐍𝐔𝐃 = 𝟏 +  𝐊𝟎 ∗ (
𝐪𝐬 − 𝐪𝐝𝐞𝐟𝐟

𝐌𝟎 +  𝐪𝐒 + 𝐪𝐝𝐞𝐟𝐟
)

𝟐

 

H. Agarwal, Y. S Chauhan et al., “Analytical modeling of Flicker Noise in Halo Implanted  
MOSFETs”, IEEE JEDS,  Vol. 3, Issue 4, April 2015. 
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The effect of negative values of K0 is shown in the 
above characteristics. 

MNUD model improves the I
DS

-V
DS

 fitting. 
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3. Improved gamma Behavior in Linear Region for         

   TNOIMOD = 1. 

  SOLUTION: 
 

  

 

 

 

  

 
 

In BSIM6.1.1 
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In BSIM-BULK106.2.0 
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4. Modified Thermal Noise model to tune NF50 in      

   Subthreshold region and to achieve ideal trend of    

    gamma for long channel transistors. 
     

    SOLUTION: 

 

 

 

 

In BSIM-BULK106.2.0 
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Ideal trend of gamma for long channel transistors. 

 
 

 

 

 

 

5. Clamping of IGD and IGS.  

 
SOLUTION: 

 

 
 

𝐿 < 𝐿𝑃 (𝑛𝑜𝑟𝑚𝑎𝑙 𝑟𝑒𝑔𝑖𝑜𝑛)  𝟑𝛃𝐭𝐧𝐨𝐢
𝟐 (𝒐𝒓 𝑻𝟏𝟐) 

𝐿 > 𝐿𝑃   𝟏 

where 𝐿𝑃 is a model parameter 

In BSIM6.1.1 
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6. Sign Correction in charge Calculations. 

 
SOLUTION: 

 

 

       
 

 

 

Similarly, clamping for I
gd 

has also added. 

     

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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7. Added Self-Heating output variables. 

 
       SOLUTION: 

        

              
 

 

 

 

In BSIM-BULK106.2.0 

 

In BSIM6.1.1 
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8. Deactivated node T when RTH0 or SHMOD or both  

   are zero. 

 

 

 

 

 

 

 

In BSIM-BULK106.2.0 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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9. Used “SRCFLAG” in place of “TYPE” as the formal  

argument of BSIM6RdsEndSha and BSIM6RdseffGeo 

 

 

 

 

 

 

 

 

 

 

 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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10. Modified Calculations of Geometry-dependent 

source/drain resistance. 

 

 

            

 

 

 

 

REDUNDANT 

PART 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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11. Added devsign in Operating point VTH expression. 

 

 

 

 

 

 

 

 

 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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12. Limit (Weff + WTH0)  to (Weff + WTH0) > 0 in Self 

Heating module. 

 

 
          

 

 

 

 

 

 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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13. Changes in the macros definition 

 

 

 

 

 

 

 

 

 

 

 

 

MPRnb -> MPRoz, Restrict their ranges to (0:inf) 

In BSIM6.1.1 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 

 

mailto:chetang@iitk.ac.in


Guideline document for changes done to BSIM-BULK106.2.0  
Chetan Gupta (chetang@iitk.ac.in), Harshit Agarwal (harshit@berkeley.edu) 

 

 

19 
                                                            
 

 

 

 

 

 

 

 

 

 

 

 

            

In BSIM-BULK106.2.0 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 

 

In BSIM-BULK106.2.0 
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In BSIM-BULK106.2.0 

RTH0 and CTH0 must be positive 

In BSIM-BULK106.2.0 

In BSIM6.1.1 

 

In BSIM6.1.1 

 

In BSIM6.1.1 
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14. Other Changes  

 

          

 

 

 

 

 

 

 

 

In BSIM-BULK106.2.0 

    

In BSIM-BULK106.2.0 

A TYPO ERROR 

In BSIM6.1.1 
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In BSIM-BULK106.2.0 

In BSIM-BULK106.2.0 

In BSIM6.1.1 

 

In BSIM6.1.1 
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In BSIM-BULK106.2.0 

In BSIM-BULK106.2.0 

In BSIM-BULK106.2.0 

In BSIM6.1.1 

 

In BSIM6.1.1 

 

In BSIM6.1.1 
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15. Modified the expression of built-in potential 

 

 

 

 

 

 

 

 

 

 

 

 

In BSIM-BULK106.2.0 

 

In BSIM6.1.1 
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16. DTEMP, MULU0, DELVTO and IDS0MULT have 

modified to both instance and model parameters 

 

 

 

 
 

 

17. Removed all the "ifdef" statements from the code. 

 

  

 

 

   

In BSIM-BULK106.2.0 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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18. Added units and descriptions for all the 

parameters. 

 

 

 
 

 

 

 

 

 
 

 

 

 

19. Added modified function of VDSX to avoid 

negative GDS issue 

 

 

 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 

 

In BSIM-BULK106.2.0 

 

In BSIM-BULK106.2.0 

 
𝑉𝑑𝑠𝑥 =

2

𝐴𝑉𝐷𝑆𝑋
ln(1 + 𝑒𝐴𝑉𝐷𝑆𝑋.𝑉𝐷𝑆) − 𝑉𝐷𝑆 −

2

𝐴𝑉𝐷𝑆𝑋
ln (2)  

In BSIM6.1.1 
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20. Removed clamping from UCR 

                                                                                     

 

 

 

 

 

 

 

 

21. Added protection to the following parameters: 

LP1, LP2, NJS, NJD,  and XJBVD. 

 

 

 

 

 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 

 

 

 

 

 

 

 

 

 

Clamping of UCR has been removed   

In BSIM6.1.1 

 
 

In BSIM-BULK106.2.0 
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In BSIM6.1.1 

 

In BSIM-BULK106.2.0 

 

 

 

 

 

 

 

 

 

 

In BSIM6.1.1 

 
 

In BSIM-BULK106.2.0 

 

 

 

 

 

 

 

 

 

 

 

 

In BSIM6.1.1 

 

In BSIM-BULK106.2.0 
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