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Reminder that this assignment was a feasibility project to test out 7nm ASAP7 and the PnR 
is done manually for the project 

Report Results  
ALL CELLS ON DRC ​

 
 
 
 
 
The cells are listed as with dimensions,drc,lvs, and wave form, the .lib file is in zip file inside the 
synopsys folder named CELLS.lib. Waveforms simulations conducted using 15fG load 
capacitance, with an  input slew rate of 12ps(0-100% and 100-0%). Pdiff and ndiff have 3 fin 
heights 
 
 
Also had to update cell are, for some reason it was barely off, but DFF, NAND/NOR2, and inv is 
.388, , 0.062208, 0.046656 respectively 
 



 
 
 
 
After getting my 4 main cells for my project its time for the design of the Serial to parallel 
converter, 

 
Essentially the Serial to parallel converter will take a serial input that is sequentially inserted 
every CLK cycle and transform it into a parallel format. 
Because we will be manually placing and routing for this project, it would be beneficial to 
separate portions of th S2P that can be reproduced. For this project I’ve considered the different 
partitions to be the clk_counter used to count DFF transitions for load, the dff register chain that 
the serial bits propagate into, the enable gates that are made of ands (NAND+INV), and our 
output register that updates on sync. 
 
By creating these partitions, I can easily scale and verify the logic, additionally I can ensure 
what gates are being synthesized. This way I have more control and predictability on the gates 
that are being produced before the manual place and route stage. 
 
First I made a 4bit S2P example just to analyze the functionality before scaling. 
 
These sections are:  
 
 
 

 



My model sim simulation is working properly. Yes there is a delay from a control signal, but for 
the sake of simplicity it will be allowed so we don’t need a faster clk just for a control signal. 
Additionally as I scale, 1 clk delay from an input will be negligible, but is a consideration for 
future highspeed projects. ​
​

​
RESET LOGIC WORKING 
 
 

**i found out later i was using wrong 
library.db 
Did a design vision compile sanity check to see if it works and so I can do analysis for each of 
the modules. - Note I actually found it better to leave the module ungrouped to allow modular 
portions of the design to scale better as we got from 4bits to 16 bits 
 



 

 
This is what the schematic of the gate netlists look like that i can do lvs test with layout for show 
integrity of layouts 
 
 
 



 
 

 
Then I made the DFF chain module which was quite easy because once I started routing two 
dffs I started to notice patterns and copied it. Then I rename the ports. Now I have the basis and 
setup to scale this to 16+bits. After passing LVS for this module I started doing the others. Once 
I knew I could do 4bits I knew I could do the others. 
 
The next module was the out_Reg, which was essentially 4 registers with 3 nand gates for each 
bit/register  

 



 

 
Boom then drc and lvs  clean which is nice bc now i got two sections placed in a way that can 
scale well. Now I just will build the counter, and valid logic gates, which doesn’t necessarily 
scale the same way as the register do in that linear fashion. The counters scale in a logarithmic 
fashion as the binary digits is need for the 2^n relationship. 
 
 

 



 
 
Valid control logic (very small for 4 bits 
 

 
Module schematic for the counter  
 
 

 

 
Drc and lvs clean for counter 
 
Now that I have each module for the project drc and lvs clean, I can easily combine them to 
result into a 4 bit s2p for 43 cells in total, but I want a better grade to we’ll implement more cells  
 



 
As we start to implement the different submodule together, you can see the intent of the designs 
as they mesh together well. Also reproducibility with the dff chain and output register works well 
together and will be the main area of scalability. 
 
 

 
Drc pass 4bit with all module connected 
 

top schematic for LVS testing 
 
***when doing top lvs i realized i had wrong library.db for synthesis and corrected it to CELLS.db 
 
Yeah I actually ran into a lot of problems because the synthesis was using a pos edge DFF 
which change my logic for some of the modules because my dff is neg_edge… This sucked a 
lot…  
But i got it fixed an i passed DRC & LVS 

http://library.db
http://cells.db


 
The thing is that is only 38cells 
 
And frank i want points please so i’ll make more a more complex design 
 
In order to sustain scalability, I have to prevent fanout optimizations so I expect parasitics and 
timing to be bad. 
 

 
Total cells and area would be 101.59 
 
And about 682 cells depending on routing optimization efforts 
 

actually i optimize timer a little more because that is my 
bottle neck for scaling 



 

 
New version of valid logic 

 
With lvs complete for 
 
 
 
 

 



New version of counter gonna take a bit, but this is the most complex things then everything fall 
together. Man this counter itself could’ve been someone project. 

-​ Alright making this is taking longer than i thought but essential i found a pattern that the 
binary counter utilizes and edge counter that can be used using xor, although i only have 
nand2 i can use 4 of them for xor logix, and the duplicate the pseudo xor, as each xor 
input will interact closely with each dff. 

-​  
-​ And because we need 7 bits to count to 128 we weill have 7 xors and each dff/xor 

combo’s output will be used into successive logic gates for ands as we increase in bitt 
significance. 

-​  assign d0 = ~cnt[0]; 
-​     assign d1 = cnt[1] ^ cnt[0]; 
-​     assign d2 = cnt[2] ^ (cnt[1] & cnt[0]); 
-​     assign d3 = cnt[3] ^ (cnt[2] & cnt[1] & cnt[0]); 
-​     assign d4 = cnt[4] ^ (cnt[3] & cnt[2] & cnt[1] & cnt[0]); 
-​     assign d5 = cnt[5] ^ (cnt[4] & cnt[3] & cnt[2] & cnt[1] & cnt[0]); 
-​     assign d6 = cnt[6] ^ (cnt[5] & cnt[4] & cnt[3] & cnt[2] & cnt[1] & cnt[0]); 

 
Just by using a nand2 and a inv for an and gate for the first i realized I can carry that and 
output further into another and2(nand2+inv) so i added an and2 to the current setup so 
then I can just copy it and connect it to finish the counter quickly. 

 
 



After insertion structural logic to make sure synthesis follows i got the desired schematic​

 
Each dff has an an and gate ripple with the pseudo ‘xor’ with nand gates feeding into 
eadh dff.  
 
It took a while to pass LVS 

 
Mainly because the 4 NAND2 pseudo xor setup was extremely case sensitive for lvs 
test. 
 
 



Then i implement it to the top​

 
 



Schematic top is ​

 
With readable schematics inside 
 

 
Shift_chain and out_reg above 

 
valid above 



 
Counter above 
 
 
DRC CLEAN 

 
 
CELL REPORTS 



 
 



 

 



 

 
 

 total cells 
LVS CHECK 



 
 
 
 
 
 
 
 
 
 
 

Final report short cut 

 
 

685 cells total 



 
Fit size image. With Manual PnR, the objective was to pass LVS, and not to optimize timining, 
power, or  

23x23 
 

Schematic top is ​

 
With readable schematics inside 
 



 
Shift_chain and out_reg above 

 
avlid above 



 
Counter above 

 
 
 
 
DRC CHECK 

 
 
 
LVS CHECK 



 
SIMULATIONS 
 

 
Hdl  simulation reduced to 4 bits for easier observation of a p2s, but 128b structural verilog is 
include in zip 
 
Waveform synopsys view 
Showing serial 128b message with first 15b of useful info for demo 
 



Expected 101100101110101​

 
We can expect our serial data to be transferred 

 
 
Now we can look at valid out w/ cnt interaction and its operation with 
parallel out (p1-127) 



 
 
Now to take a closer look into those 15 msb of our 128b word 
And we can see the parallel out register displaying the right out!! 
Success!! 

 



And then quick reset sanity check ​

 
 
 
HDL code included in zip file along with layout, schematics, hspice script 
 
BONUS: 9 channel 128b S2P for 6165cells 
But I don’t have enough space to simulate it in no machine  
And manually renaming the parallelout<0-127> port would not be cool. 

 



 
hierarchical schematic of a multi channel that could’ve been done (this project was 
graded competitively based on number of cells w/ manual PnR) 
 
 


