Oct to ols The Oct to ols are suite of VLSI CAD programs for in tegrated circuit design. ritten at the Univ ersit of Califor- nia, Berk eley The Oct to ols supp ort ariet of VLSI design st yles. Hardw are description language. Sc hematic capture. Netlist en try Sym olic la out. Ph ysical la out. Oct to ols VLSI design example: Using hardw are description lan- guage the functionalit for BCD to segmen displa con erter is writ- ten. model bcd_7seg seg<6:0> data<3:0>; routine decode; select data from [0#16]: seg=7E#16; [1#16]: seg=30#16; [2#16]: seg=6D#16; [3#16]: seg=79#16; [4#16]: seg=33#16; [5#16]: seg=5B#16; [6#16]: seg=5F#16; [7#16]: seg=70#16; [8#16]: seg=7F#16; [9#16]: seg=7B#16; [otherwise]: seg=00#16; endselect; endroutine; endmodel; inary ded ecimal Oct to ols The Oct logic optimizer, misI is used to optimize the logic and map the func- tion in to existing cells. or this example, the Mississippi State Univ ersit cell library will used. There are other options, including: PLA rogrammable ogic rra y). Gate Matrix. Oct to ols The sim ulator, usa is used to erify the logic is correct. The logic is \wired" to sim ulated dis- pla to erify the outputs are correct. As di�eren input alues are pro vided to the sim ulator, the designer eri�es the outputs are as exp ected. Oct to ols The Oct place and route program, olfe is used to create the �nal la out for the logic. The Oct graphics editor, em is used to examine the resulting hip la out. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. WELL The �rst la er in the pro cess is the ell The orange areas de�ne the N-w ell. or this example, the larger em windo sho ws the en tire deco der la out. The smaller windo is \zo omed in" to sin- gle in erter in the la out. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. ell CTIVE AREA The next la er is Activ Area This de�nes the source and drain regions. The bro wn areas will ecome P-t yp e, while the green areas will ecome N- yp e. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. ell Activ Area POL YSILICON The next la er is olysilicon This de�nes the gate regions for eac tran- sistor. The red areas are olysilicon. olysilicon er P-t yp activ cre- ates PMOS transistor, while olysil- icon er N-t yp activ creates an NMOS transistor. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. ell Activ Area olysilicon CONT CTS The next la er is Con tacts Eac la er is separated la er of insu- lating glass. The con tact la er de- �nes areas where the insulator will remo ed to allo electrical con- tact to the la er. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. ell Activ Area olysilicon Con tacts FIRST MET AL The next la er is First Metal Metal is used to in terconnect the transis- tors to form logic gates, whic imple- men the desired function. Where �rst metal passes er con tact, it is electrically connected to the la er under the con tact. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. ell Activ Area olysilicon Con tacts First Metal VIA The next la er is Via second la er of metal will so on added, af- ter �rst metal is co ered with an in- sulator. The via la er de�nes areas where the insulator will remo ed to create an electrical connection e- een the metal la ers. CMOS In tegrated Circuit Design In tegrated circuits hips are fabricated via photolithographic pro cess, using series of la ers em can used to demonstrate ho the individual la ers are com bined to com- plete the la out of the hip. ell Activ Area olysilicon Con tacts First Metal Via SECOND MET AL The next la er is Second Metal This completes the in terconnections. Where second metal crosses via, it is electrically connected to �rst metal, otherwise it is insulated from the la y- ers elo w. Oct to ols The Oct to ols supp ort ariet of design en try metho ds. utorials are pro vided UC Berk eley and the Massac usetts Micro electronics Cen ter to assist the new user. Ph ysical Editing Oct to ols The Oct to ols supp ort ariet of design en try metho ds. utorials are pro vided UC Berk eley and the Massac usetts Micro electronics Cen ter to assist the new user. Ph ysical Editing Sym olic Editing Oct to ols The Oct to ols supp ort ariet of design en try metho ds. utorials are pro vided UC Berk eley and the Massac usetts Micro electronics Cen ter to assist the new user. Ph ysical Editing Sym olic Editing Sc hematic Capture Oct to ols The Oct to ols supp ort ariet of design en try metho ds. utorials are pro vided UC Berk eley and the Massac usetts Micro electronics Cen ter to assist the new user. Ph ysical Editing Sym olic Editing Sc hematic Capture Hardw are Description Language