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EXPERIMENT NO : Lab 08 (Duration : 2 hours)
EXPERIMENT TITLE : Place and Route of Counter using Cadence Encounter

OBJECTIVE : To perform place and route of Counter




Exercise 1

To do place and route of the counter synthesized in Lab7 using Cadence software -

Encounter.

1. Open a new Terminal
Type :
cd
cd term2

source cshrc

2. Change directory

Type :
cd EN
encounter to launch the software. You should see Figure Lab8-1.
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3. In Encounter GUI, File=>Import Design.
As shown in Figure Lab8-2, click Load, select counter.globals and click Open.
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Figure Lab8-2 Import Design
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4. Click on the icon (red cycle) as shown in Figure Lab8-3 and hit f to see the full view.
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cadence

Figure Lab8-3 Ready for Floorplanning
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5. Floorplanning:

Floor plan—>Specify Floorplan. Key in the parameters as shown in Figure Lab8-4 and
click OK.

=] Specify Floorplan (=)(B)(x])

Basic Advanced

Design Dimensions
Specify By: & Size  Die/lO/Core Coordinates

& Core Size by: & Aspect Ratio: Ratio (H/Y):

& Core Utilization: m

« Cell Utilization: 0699702

~ Dimension: width:©  8.22

Height .  6.84

 Die Size by: width:©  29.22
Height 2691

Core Margins by: e Core to IO Boundary
Core to Die Boundar

Core to Left: 10.0 Core to Top:
Core to Right: 10.0  Core to Bottom: 10
Die Size Calculation Use: _ Max 10 Height & Min 10 Height
Floorplan Origin at: & Lower Left Comer o Center
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m Apply Cancel Help

Figure Lab8-4 Floorplanning
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We are going to add 2 supply rings for VDD and VSS.
Power—>Power Planning—>Add Ring. Key in the parameters as shown in Figure Lab8-
5 and click OK.
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Figure Lab8-5 Add Power Ring
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Upon completion of Step 6, the layout should be the same as shown in Figure Lab8-
6. It is time to save the work thus far.
File=>SaveDesign, check Encounter and call it stepl.enc

Click OK.
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Figure Lab8-6 Save Design

8. Before we proceed further, we need to instruct Encounter to connect signals VDD or
VSS, and signals that connect to logic high or lagic low, te supply ring VDD and VSS
respectively.

This can be done via the Encounter-shell as shown in Figure Lab8-7.

After typing and finish the first line of command, hit ENTER. To save effort in typing,
hit UP Arror Key to bring up the previous command for modification. Key in the 4
commands as shown in the figure.

----- o w s = mom wpe I - T I e

encounter 1> globalNetConnect VDD -type pgpin -pin VDD -all
encounter 2> globalNetConnect VSS -type pgpin -pin VSS -all
encounter 3> globalNetConnect VDD -type tiehi

encounter 4> globalNetConnect VSS -type tielo

encounter 5> [

Figure Lab8-7 Power Pins Connection
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9. Gates are placed in the layout row-by-row. We need to provide supply rails for them.
Route—>Special Route. Key in parameters as shown in Figure Lab8-8.

Basic Advanced Via Generation

-

SHOS
# Block Pins o Pad Pins o Pad Rings « Follow Pins

Routing Control

Layer Change_Conlrol
Top L Bottom Layer. |_Metall »

» Allow Jogging ¥ Allow Layer Change
_ Area Power Domain Selection
& Al
- Selecled
_ Named
Delete Existing Routes
Generate Progress Messages
— Exdra Config File I Extra Config Editing

Target Editing Options

[ ok ] _Apply Defaults Cancel Help
Figure Lab8-8 Supply Rails for Cells
10. Perform placement:

Place=>Place Standard Cell. The cells should be placed as shown in Figure Lab8-9.
File=>SaveDesign to step2.enc

civard re| 7}

Figure Lab8-9 Placement
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11. Routing
Route—> Nanoroute—>Route to complete the routing.
Place~>Physical Cell> Add Filler and select FILL1, FILL1A, FILL2, FILL4, FILL8 as
shown in Figure Lab 8-11. This will fill up the empty space.
This is the complete layout produce by the software.
File>SaveDesign to step3.enc

Add Filler

FILLT FILLTA FILLZ FILL4 FILL8
Prefix FILLER :

Power Domain Select
_ No DRC
_ Mark Fixed

. FillArea \(DBriawy \QViewbreay

1 Iy

ur= ury

@3  ceply o Mode | Cancel | | Help

Figure Lab8-10 Add Filler

12. File=>Save Netlist to save the netlist as ../RTL/counter_pnr.v

(=) Save Netlist MEE)

¥ Include Intermediate Cell Definition
# Include Leaf Cell Definition

Netlist File: ./RTL/counter_pnr.y ' }%_':l
(Gancel ) _tielp

Lookin:  (E3/DIPLOMA/Year3/EG3010/c  term2/RTL Booeen
I'w) Compu... ~|Size | Modified

[ counterv 231..tes v File 8 Dec ..7:3743

[ counterv~ 222.tes wy~File 26 Sep ..0:05:06

[ counter_synty 809..tes v File 29 Dec ..0:49:36

[ counter_tb.v 1 KB v File 29 Dec ..1:03:03

[ counter_tb.v~ 1KB v~ File 28 Dec ..7:36:47

[ typicaly 594 KB v File 31 Jul ..1:10:28

ﬂ
File name:( counter_pnryl )
Files of type: Verilog Files (.v*) _Cancel

Figure Lab8-11 Save Netlist
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13. Timing—=>Extract RC (as shown in Figure Lab8-12) to extract R and C of all the wires.

o Extract RC =3

Save RC

Save Setload to counter setload

__ Save Set Resistance to counter zetres |
Save SPF fo  counterspf |

» Save SPEF to counterspef e

RC Camer to Output  typl

Cempy  Camcel) b |

Figure Lab8-12 RC Extraction

14. From the Extracted RC file, a file that describes delay of all the wires can be
produced.
Timing=> Write SDF.
As shown in Figure Lab8-13, change to directory RTL and provide a file name of
counter.sdf
Click Save and then OK.
We are ready to simulate the circuit again with the delay of wires included.
= Calculate Delay _ [-/0/x]

Delay Calculation Option
 ldeal Clock

SDF Output File: B
@3 ooy Cencel  Help ‘

Lookin:  (E3/DIPLOMA/Yeara/EG3010/ term2/RTL coven®

[WT Compu-. [ Name ~|Size |Type |Dale Modified |

| ﬁ

File gar‘: counter.sdi ’
Files of type: Delay Files (".sdf) ' Cancel

Figure Lab8-13 Delay Calculation
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Exercise 2: Post-layout simulation

1. We are going to simulate the circuit again but this time with all the delay of wiring
(post-layout) taken care of. Refer to Lab7 Exercise 1 if you are not sure about the
commands of the simulator.

2. Type :
cd
cd term2
source cshrc
nclaunch&

3. Select counter_tb.v and right-click->Edit.
For the statement “define XXX”, replace it with “define PAR".
Select counter_pnr.v and counter_tb.v and right-click>NCVlog.

4, Select worklib/counter_tb and right-click>NCElab.
Select Snapshot/worklib.counter_tb:module and right-click=>NCSim.
Select counter_tb and right-click=>Send To New—=>Waveform Window.
Select count_tb[3:0]. Simulation->Run.
Zoom in to count_tb[3:0]=F as shown in Figure Lab8-14.
Click on waveform to bring TimerA to the desired location.
Right-click> Create a marker to put additional marker.
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Figure Lab8-14 Result

5. As you can see, there is delay of 290ps between postive-edge of clk_tb and counter’s
output. This is due to the gate delay and wire delay, since now we are simulating a
post-layout netlist.
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