
Smartframe Tutorial  
 

Requirements:  
 
Layouts: 

     Manual 8-bit Layout 
     Softmacro 8-bit Layout  

Library:   
      Smartframe library in “ut_smartframe_lp_ami06.tar” 
 
This file can be downloaded from 
http://vlsi1.engr.utk.edu/ece/bouldin_courses/smartframe.html 
 
Adding the Library : 
 
a) Untar the file ut_smartframe_lp_ami06.tar  using  
  “tar –xvf ut_smartframe_lp_ami06.tar “ in the Project directory 
 
b) Add the following in your cds.lib file  
 
DEFINE UT_Smartframe_LP_AMI06 /tnfs/home/<username>/651/<project 
directory>/UT_Smartframe_LP_AMI06 
 
General Terms:  
 
Core A, Core B – Layouts of Manual 8 bit and Softmacro of 8 bit respectively 
of one of the project partners. 
 
Core C, Core D – Layouts of Manual 8 bit and Softmacro of 8 bit respectively 
of the other partner. 
 
Cell Views: 
 
SigGen – Used to generate golden signatures of each design 
 
VerilogSmartframe  - Used to test all four cores using Verilog-XL simulation 
 
Smartframe – Smartframe layout  
 
 
 
 
 



 
Signature Generation:  
 

�x��Place the symbol of Core A (Manual 8-bit Layout) in SigGen as shown in 
the figure  

 

 
 

 
Verilog-XL Simulation:  
 
�x��Intially, keep the value of Reset to be zero and after few clock cycle 

make Reset = 1. 
 

�x��Run the Simulation until the value of Done goes high 
 

�x��It would take around 3 million clock cycles before which Done signal 
would go high. 

 
�x��Note the Signature for Core A 
 



 
Fig 2: Signature of Core A 

 
Fig 3: Signature Sequence of Core A 
 



Signature Generation for Core B:  
 

�x��Create another schematic of SigGen and name it is as SigGen2 which 
is used to create signature for Core B. 

 
�x��Place the symbol of Core B (Softmacro 8-bit Layout) in SigGen2 as 

shown in the figure. 
 
�x��Do the connections for this Core different from Core A to get different 

Signature as both the Core A and Core B have the same functionality. 
 
 

 
 
 
Fig 4: SigGen2 Setup 
 
Signatures for Core C and Core D can be obtained in the same way. 



 
Fig 5: Signature of Core B 

 
Fig 6: Signature Sequence of Core B 
 



VerilogSmartFrame :  
 
Testing of Core A and Core B in the Smartframe setup is shown as follows: 
 

�x��Place the Cores A and B in “verilogSmartframe” cell  
 
�x��Do the connections for the Cores A and B in the same way as done while 

creating the signatures (Output from Mux2to1_14) 
 
 
The following figure is the overall setup : 
 

 
 
 
Fig 7 : Verilog SmartFrame 
 
 
 
 
 



Core A and Core B Connection:  
 
 

�x��The inputs for both the Cores from the Mux2to1_14  should be the same as 
given while creating the Signatures. 
 

�x��The Outputs of the Cores are connected to the inputs of first Mux 4to1_8. 
 

�x��Note that the unused inputs of the First Mux 4to1_8 should be grounded if only 
2 cores are tested (as in this case) 
 

 
 

 
 

 
Fig 8 :  Core A and Core B  
 
 
 
 
 
 



 
Signature Connections:  
 

�x��The Connections that goes to Second Mux4to1_8 correspond to the 
signatures obtained for Cores A and B 

 
�x��The unused inputs for this multiplexer should be grounded ( In this case 

since only Core A and Core b are used C<0:7> and D<0:7> are 
grounded. 

 
 
 

 
 
Fig 9:  Signature Connections  
 
 
 
 
 
 
 
 



 
 
Testing Modes:  
 
The Smartframe can be used under 2 different modes  
 
a) Built-in Self-test  (BIST Mode) 
b) User Input Mode 

 
 
The following  tabular column shows the values of S0 and S1 that need to be 
used to select the Cores  
 
 
S0  S1 Out  (Core Selection) 

1 0 A 

1 1 B 

0 0 C 

0 1 D 

  
 
The value of Sel determines which mode is tested  
 
Sel = 1 : BIST Mode 
Sel = 0 : User Input Mode  
 
BIST Mode :  
 
In the case of BIST mode , when the Done bit goes high , Go/NoGo will change 
if signature is correct.Even here the value of Reset should be initially zero and 
then after few clock cycles  make Reset go high  
 
The values of B[0] to B[13] are zero for doing this simulation 
 
User-Input Mode :  
 
The purpose of this mode is to check the functionality of the Cores . 
 
 
The simulation results of BIST and User-Input modes are shown : 
 
 



 
Fig 10: BIST mode – Core A 

 
Fig 11: BIST mode – Core B 



 

 
Fig 12: User-Input -  Core A 

 
Fig 13: User-Input – Core B 



Smartframe Layout: 
 

�x��In the Smartframe, place the layouts of Core A and Core B as shown in 
the figure. 

 

 
 
Fig 14: Smartframe Layout 
 
�x��Cores can be placed anywhere in the allocated area . 

 
�x��Labelling of UT, Smartframe, Student names would be placed at the 

bootom so it is better to leave sufficient space 
 

�x��Connections for the Cores should be made exactly the same as done in 
VerilogSmartframe  

 
�x��While testing only Cores A and B , ground Cores C, D and Sig C, D pins  

 
�x��Signature connections need to be done as per the signature obtained for 

Cores 
 



 
 
Fig 15: Zoomed view 
 

�x��By doing post-spectre simulation for this layout, its functionality can 
be verified 

 
�x��User input values given in simulating the VerilogSmartframe can be 

given here to verify both verilog-xl as well as spectre simulation 
proving the functionality 

 
�x��It is better to test Individual cores. 

 
�x��Once all 4 Cores are placed, final testing of all cores need to be done  

 
�x��Export GDS2 file from layout 

 
 
 
 
 
 
 
 
 
 



 


