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1. Preparing adesign for Silicon Ensemble.

In alarge standard cell design, placement of cells and drawing the connections between cells
manually is probably too time consuming work. For designs consisting of perhaps thousands
of gates, manual placement and routing will be almost impossible. Instead, a place and route
tool isused. In thistutorial, asmall design block is made using the place and route tool “ Sili-
con Ensemble’.

Create anew schematic and name it “inv_chain”. Place an even number of invertersto form a
chain (in this example 20 inverters are used) and name the input and output to the chain “A”

and“Q".

~| Composer—5chematic Editing: lab2 inv_chain schematic | : |J|
Cmd: Delete Marker Sel: 0 % 2.6250 y: 6.0625 10

Tools Design Window Edit Add Check Sheet Help

Do Check and Save [X].

The schematic now describes a netlist for the inverter chain. For a more complicated design it
is now appropriate to perform asimulation (analog or digital) the analog simulation is done as
for the single inverter and is therefore not covered in this tutorial.

In the icfb-window, select File-Export-PRFlatten.

— icfb — Log: /h/d6/a/ton/CDS.log |-
File Tools Options Technology Fle Hit-Kit utilities AutoAbgen Help 1
1 Mew Lput. ..
I0 ist of walid layers...
1 pen ... stract’ being processed.
I Import
1| Export EDIF 200 ... [far 3 13:07:53 2000
Refresh ... EDIF 300 ... | mirmtes 1 seconds/n
Make Read Only ...  [ppHatten
Close Data ... 1 the Library Manager.
N CDL ... crent edit cellwiew
Defragment Data DEF
What's New 1 the Likbrary Manager.
- LEF ... ole to connect to library browser (60 tries)
- Exit ... Stream ... 0008 (unknown)
{icfh) Synecing libr: Applicon ... b the Library Manager.
Loading schematic. c o
(icfh) Syncing likez ICC .. 1 the Likbrary Manager.
Loading cdf. cxt

Fill in thefieldsin the “Preview Flatten-form” as below and press OK



— Preview Flatten

0K Cancel | Defaults| Apply Help
Library Hame | L13bL
Cell Hame inv_chair

View MHame schematic,

Switch List wevllautohbstract shstract schen

Stop List Views | autokhstract ahstract

Design Browse

| Run Generate Physical Hierarchy

In the icfb-window, select File-Export-DEF.
Fill in thefieldsin the “Write Cell View to DEF File -form” as below and press OK

~i Write Cell View to DEF File I |
0K Cancel | Defaults| Apply Help
Library Name 1ahL,
Cell Hame inv_chair
View Hame | autoLayout
Browse
DEF File Hame lablfinv_chain. def
Map Hames To VERILOG
Overwrite existing DEF file? W
| Target P&R Engine Gate Ensemble (@ Silicon E

A fileinv_chain.def containing a netlist describing the inverter chain is now created. This
netlist is used in Silicon Ensemble to describe the design. Some small adjustments must how-
ever be made in the .DEF-file.

Go to axterm-window where Cadence has been initialized, go to directory labl and write:
$AMS DIR/defpul inv_chain.def

A new fileinv_cain_mod.def is now created.

If al steps are performed correctly, place & route of the inverter chain can now be performed
in Silicon Ensemble.

2. Starting up Silicon Ensemble.

Go to your cadence work directory(~/cadence/digic01)
Since your disk quota probably is not large enough to run Silicon Ensemble, aworking direc-
tory in the /tmp-areais created. As a consequence of this, you must stay at the same worksta-
tion during the whole design process.
In the xterm-window:

> mkdir -p /var/tmp/e9xyz/SE

> In -s /var/tmp/e9xyz/SE

>cd SE

> $AMS DIR/build_se dir

> inittde digO1 nostart

> seultra &



Silicon Ensemble now opens.

3. Initializing Silicon Ensemble.

Open a xterm-window.

Open thefile “lefdefin.mac” from the“ SE” directory and fill in the correct search paths to your
Jef and .def -files.

Write “exec lefdefin.mac;” At the bottom line of the Silicon Ensemble-window.

4. |Initializing the Floorplan.

Select Floorplan-Initialize Floorplan.

Fill in thefields as below and click OK.

~| Initialize: Floorplan

Dezign Statistice Die Size Congiraint
Number of: Aspect Rafio
cells 20 Blocks 1] ) )
I0 Pads 0 I0 Pins 4 Height AspectRatio 1.0
Corner Pads 0 Nets 23 Width
Area (Square Microns) _ )
cells 1040. 00 Fixed Size
10 To Core Diztance Core Area Parameters
_ Row Utilization{’:) 64,0
Left / Right microns 10.00
Row Spacing microns %00
” Block Halo Per Side microns 20.00
Top/Botiom microns 10.00
Flip Every Other Row Abut Rows

5. Placement.

Select Place-10s

Click OK in the next window.

Select Place-Cédlls.

Click OK in the next window.

After awhile all cells are placed out.

6. Power routing.

Next, select Route-Plan Power.
In the Plan Power-window, select Add Rings. Change Core Ring Width to 2 and click OK.

ai PP Add Rings ' |

Primary Ring

Mets | "gnd!® "wddl"

Ring Layer Core Ring Width Core Ring Spacing Elock Ring Width

Horizontal MET1 2,00 Center 0. 00

Vertical MET2 %00 Center 0.00
Secondary Ring

Bade



Close the Plan Power-window.
Select Route Connect Ring.

Click OK in the next window.
7. Global and Fina Routing.
Sdlect Route-WRoute.

Select the options as below and click OK.

= | WRoute
Routing Mode
Global Route Only
Global and Final Route Auto Search And Repair

Incremental Final Route fode Hebal Huule for vinialions

Timing Driven Routing

OK Cancel Optionz Yariables Help

After awhile, the routing is ready.
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Take amoment to investigate the routed circuit. Discuss it with ateacher.
8. Exporting the design.

The design can now be exported using the .def format.
Select File-Export-DEF

Export the design asinv_chain_routed.def




— Export DEF
DEF File Name
inv_chain routed. def Erowse...
All Logical Physical
Cellz Modifications
Hetz Consiraints
Special Netz External Pinz
Yiaz Scan Chain
Groups Layout Modificationz
History Aliazes
OK Cancel Yariables Help

Copy inv_chain_routed.def to your cadence directory in a xterm window.
9. Importing the design to alayout window.
In the icfb-window, select File-Import-DEF.

Fill in the form as below and click OK.

~i Read DEF File into CellView
0K Cancel | Defaults| Apply Help

Library Name 1ahL,

Cell Hame

View Name Lagyout;

Use Ref. Library Hames
Browse

DEF File Hame inwv_chain_routed. defl

Map Hames From VERILOG

Startup Name Mapping

Target P&R Engine Gate E ble (@ Silicon E

Sections to Read o Al H components
H HNets M Special Nets
M Groups M Aoomlan

M Constraints W lotimings

Open the layout view.
Select Floorplan-Replace view.

Select the “al” option and click OK.




— Replace View

0K Cancel | Defaults| Apply Help

Instances To Work On selected (m all

| To view Hame layout

Change tool by selecting Tools-L ayout.
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10. Checking the design.

DRC, LVS and post-layout simulation can now be made as in the previous tutorial.

Note: There might be an extra“|” added before each pin name. To get the LV S to pass, those
must be removed.



