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Objective S¥[eJelelgd Kit

This Support Kit should help you understand how to setup Calibre PEX for multi-substrate
handing using PEX GROUND LAYER SVRF statement such that:

« Calibre PEX recognizes the ground layers in your design
» The intrinsic capacitance of routes are converted to couplings to underneath ground regions
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Included Files Support Kit

Description

layout.gds Sample GDS file

layout.gds.layerprops Layer properties file to annotate the layer names
runme Script to run Calibre xRC

hcells.txt hcell file

top-rules.xrc top level rule deck

source.sp Sample spice netlist

rules.lvs LVS rule deck

rules.C Parasitic capacitance rule deck

rules.R Parasitic resistance rule deck

mv-results.csh Script to move the results of each run into the designated directory
cleanme Script to clean up the run directory
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Description
>> | ayout

View the sample layout file with the command: calibredrv layout.gds

Notes:

 Press 9 to view all the GDS
hierarchy levels

« After examining the layout
close Calibre DESIGNrev

Note the Following:
 NET_1is using M1 as routing which is passing over NWELL and Substrate Regions

« NET_2is also using M1 as routing which is passing over the Substrate region only
« NEWLL is connected to net VDD
« Substrate is connected to net VSS

SIEMENS
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- By default, Calibre will extract and tie the intrinsic capacitance of nets to a virtual ground “0”. To specify the
ground name in your design to be used instead, use PEX NETLIST .. GROUND ground_name

« Though the aforementioned approach does include the loading effect of nets, with designs that contain
multiple ground layers, this approach is not sufficient to include the effects of couplings to the correct
underneath ground layer. Moreover, since this is based on a virtual ground net name, the intrinsic
capacitances of nets that are physically connected to underneath grounds are not eliminated.

* In order to make Calibre PEX recognize the physical ground layers in your design and couple the intrinsics
to the correct underneath ground, the following SVRF statement should be specified:
PEX GROUND LAYER [STRAY | PRESERVE] layer_name [layer _name...]

* The layer names specified should contain the ground shapes and appear in a CONNECT statement.
Moreover, When ground shapes overlap, the precedence is determined by the layer order defined within
PEX GROUND LAYER statement

« The STRAY option is used to eliminate all STRAY intrinsic capacitances to the virtual ground, consequently,
all the stray intrinsic capacitances will couple to the nets tied to the underneath ground regions
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Description

In this section, we will be investigating the expected
behavior before and after setting PEX GROUND
LAYER statement in the rule decks

The snapshots on the right show metall routes in
blue. Net_1 is routed over both the nwell and psub,
whereas NET 2 is routed over psub only.

VDD is connected to nwell, whereas VSS is
connected to psub

With PEX GROUND LAYER statement NOT defined:

« All the intrinsic capacitances will be connected to
“O”
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Description

With PEX GROUND LAYER nwell psub statement:

In the overlapping regions between the nwell and
the psub, the intrinsics capacitances of nets
passing over this region will be coupled to VDD
(connected to nwell), since the order of the nwell in
the statement gave it precedence over the psub

The intrinsic capacitances of nets passing only
over the psub will be coupled to VSS

Intrinsic capacitance of VDD and VSS nets will not
be reported since they are same net couplings
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>> Rule Deck

The rule deck supports 3 settings:

« With “ENABLE_PEX GND_LAYER” set to
“YES”, it will run with nwell and psub
(substrate) as ground layers, in this
corresponding order

« With “ENABLE_PEX GND_LAYER” set to
“‘STRAY” it will run with nwell and psub
(substrate) as ground layers and will invoke
the STRAY option to remove the stray caps

- With “ENABLE_PEX_GND LAYER’ set to

anything but “YES” or “STRAY”, it will run

without PEX GROUND LAYER

Only part of the rule deck is shown in this slide
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>>runme
The runme invokes 3 runs:
$MGC_HOME
$MGC_HOME  With “ENABLE_PEX GND_LAYER” set to
pHGC_HOME NO, it will run without PEX GROUND LAYER
$MGC_HOME « With “ENABLE_PEX GND_LAYER” set to
“YES”, it will run with nwell and psub
$MGC_HOME . :
$MGC HOME (substrate) as ground layers, in this
corresponding order
SMGC_HOME - With “ENABLE_PEX_GND_LAYER” set to
$MGC HOME “‘STRAY” it will run with nwell and psub
$HGC_HOME (substrate) as ground layers and will invoke

the STRAY option to remove the stray caps
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Description
>>runme

seteny
$MGC_HOME

$MGC_HOME
$MGC_HOME

source

setenv
$MGC_HOME

$MGC_HOME
$MGC_HOME

source

seteny
$MGC_HOME

$MGC_HOME
$MGC_HOME

source
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After every XRC run, runme file invokes the mv-
results.csh scripts, which:

* Renames the svdb and output netlist with respect
to ENABLE PEX GND _ LAYER variable

- Creates a directory with respect to
ENABLE_PEX GND_LAYER variable name and
moves the database, netlist and log files into it
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Directions

From the terminal, execute the runme file:

source ./runme

For the coming section, you will be directed into opening the Standard
Verification Database (SVDB) created by each run through Calibre Results
Viewing Environment (RVE)

We will investigate the extracted cap values for nets NET_1, NET_2 and
VDD

Please make sure that you close the opened netlist after each results view
in order to proceed to the next step: viewing the SVDB of the next run in-
line
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Directions
>> Results without PEX GROUND LAYER

Eile Yiew Highlight Tools Window Setup Help

« From the terminal, open the svdb created without | [ % E2a [BBS | |
PEX GROUND LAYER M :g:n-r(\j)ta:n]ull\let | source Net | R Count | C Total (F) | CC Total (F) | C+CC Tatal (F) |

Results

i vas VES 29 T.01719E-11 | 1.15552E-12 | 1.1a3274E-11

l . b Py Extraction Results 2 | VDD ¥DD 36 7E0124E-12 | 1.06B51E-12 | 6 66ITSE-12

— 3 IMA 10 3.35229E-13 | 842183E-13 | 117741612

Callbre rve 'E;CD”"F_E“_””” IREEi® 4 | MET_1 Kshow Dstailed Parasitics I 18 3213TEE-12 | 1.45045E-12 | 4.86417E-17
F5 Parasitics 5 MET_Z 17 2.18073E-12 | 1.41417E-12 | 3.59430E-12

6 | OUT A o 7 1.16553E-13 | 5.64333E-13 | 6.82666E-13

Show MNet Info

PEX GND LAYER NO/svdb.PEX GND LAYER NO oo

ie| Extraction Report

L] LVS Report Show Coupling to Selected Nets
| | Separate Properties Show Coupling to All Mets
Rules S
'# | Rules File
View Met IN_& -
1 1 O Inr
* Once RVE loads, right click on any of the nets and | &:.
I Schematics Eile ¥iew Highlight Tools Window Setup Help

I BT %4 T

click on “Show Detailed Parasitics” to see more |= [elr & @ EX I e

i Options
-—||—Navigatnr] o |m‘g] 2% || %% TOP x ]
d etali |S on th e extracted capacitance Va| ues —||[Wo [ ayoue Source Tl [ Coun [ Tom ) | CeTom () [ Soec m |
L T | vas Vs TO719E-11 | 1.155526-12 | 113274E-11
#, Extraction Results 2 | vDD VDD = 7.60124E-12 | 1.06851E-17 | 666375612
) 3 | ma IN_ 10 3.35229E-13 | B4Z163E-13 | 117741E-12
| (ElmeiEm el 4 | NET NET_1 18 3.21372E-12 | 1.45045E-12 | 4 6B417E12
#iParasitics 5 | NET_2 NET_2 17 218073E-12 | 141417E-17 | 353430612
Reports 6 | oUT_A ouT_a 7 1.18553E-13 | 5.64333E-13 | 6.62806E-13 ||
fc| Extraction Report (] Find Mets: ‘Type innets 1o search ior 7] j‘ Coupling to: @ All Nets  Speciflied Nats | Type In specifc nets for coupl | &)
* One the net details pop-up, expand the cc list to
p p p y p | Separate Propetties Hi NET_1 "]
. . Rules Source | || ayoyt Met: NET 1 Source Net: MET 1 Resistors: R (13 F)
the nets that each of the investigated nets couple '
View [E Pt-to-Pt Res
— No. | Layer | walue | Praperty |
@ nfo ) e 1 co 0.518400 w=0.400000, area=01600..
#4 Finder cCHE 34 143045612 2 |co 0518400 w=0.400000, area=0.1600..
to rivipnii 3 | co 0.518400 w=0400000, area=D0 1600
PR EYY 0185773 w=0 632000, thickness=2
Setup 5 | wn 0.211087 w=0 632000, thickness=2
@i0ptions 6| 1.560798 w=0E36000, thickness=2
7w 1.68533 w=0 B3B000, thickness=2
B | 1.14262 w=0E3B000, thickness=2
k] ngate 3.09533 w=0.493000, thickness=1
10 nsd 1.32307 w=1.52600, thickness=2.0
11 | PCR 231237 w=0433000, thickness=1
1z | PCR 3.35031 w=0433000, thickness=1
13 | FCR 1.09747 w=0554000, thickness=1
14 | PCR 0151811 w=0554000, thickness=1
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Directions
>> Results without PEX GROUND LAYER

« NET_1 « VDD

35 NET_T x | %5 NET_1 | %5 NET_2 %5 VDD x|
Source Source
12 3.21372E-12 15 7B0124E-12
. - Iy TO6B5TE-12
4 340338E-13 IN_#, 8 2 44404E-13 IN_&
4 341246E-13 NET_2 14 3.59575E-13 NET_1
14 3.53575E-13 WDD 14 3.50567E-13 NET_z
12 4.08629E-13 VSS 5 1.13340E-13 ouT_#,

Intrinsic capacitances to 0

+ NET 2
35 NET_1 ] $5 MNET_2 x]

Type Count Total Source /
9 2.18073E-12 I
a4 TATATE-TE
4 341246E-13 MET_1
4 3.471308E-13 ouT_A
14 3.505887YE-13 Yoo
12 3.87102¥E-13 W55
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Directions
>> Results with PEX GROUND LAYER nwell psub

Calibre
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From the terminal, open the svdb created with PEX * For nets NET_1 and NET_2, note the following:
GROUND LAYER nwell psub « All the intrinsic caps to O are gone
calibre -rve * Increase in cc values to VSS and VDD
PEX_GND_LAYER YES/svdb.PEX GND_LAYER YES = All the intrinsics are converted to couplings to VSS
and VDD
NET 1
5 NET_1 x |
8
= P(;—(tiu_lgt e ED 4 74376E-12 %3 NET_1 ] i NET_Z\ % voo x}
IN_& 4 3.40933E-13 IN_& f Source
MNET_¢& 4 J41246E-13 MNET_é& - 36
WDD 20 Z2.104533E-1¢2 WOD [E Pt-to-Pt Res. ]
W33 22 1.95713E-12 W35 cE 3 g.13700E-14
= CcC [ 64 6.33219E-12
10 31432513 IMN_&
] 2.10439E-12 NET_1
NET 2 A =
- — 3 J.27I5E-1E VES
T4 NET_1 % NET_2Z x}
BT — * Some stray intrinsic capacitances are left
[E Pt-to-Pt Res. 0l . . .
cEccE . B - Overall increase in total cc values, since all of the
Eﬂj ) s o intrinsic capacitances of other nets that pass over nwell
WhD 18 4.70450E-13 WDD . .
vss 19 2 52065612 vss are converted into couplings to VDD
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>> Results with PEX GROUND LAYER STRAY nwell psub

* From the terminal, open the svdb created with PEX
GROUND LAYER STRAY nwell psub

calibre -rve
PEX GND LAYER STRAY/svdb.PEX GND LAYER STRAY

« VDD
35 VDD x}
Type Count Total Source
[E Pt-to-Pt Res. 0

EE CC @ it B.36ES1E-12
IM_A 10 3.14325E-13 IM_&
MET_1 20 Z10439E-12 MET_1
MET_Z 15 4 70450E-13 MET_Z
OuT_A ¥ 1.63877E-13 ouT_A
W55 9 3E1347E12 WES

« All stray intrinsic capacitances are eliminated
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How to Setup PEX GROUND LAYER in Calibre xRC New GUI

] Calibre

File settings Configurations Help

Show Pages * Database
Ir- Change Font » Environment
> Options wv/vadel/CSKs/PEX_GROUND_LAYER_MGA16849/CSK Directory/tor
outputs 3
Vs Preferences l Rules Options
s FLa a1
Run Control Te_mplates Inputs —
Search Triggers QOutputs PEX Reduce CC
Transcript Blocks PEX Reduce Via Resistance | |
Probes LVS i
PEX Reduce MinCap
Run Control .
PEX Reduce MinRes
Search -
Transcript PEX Reduce Parallel MOS | |
|| Layout Case [No
|| Source Case [No
|| PEX Netlist Short Toplevel Ports [Yes
|| PEX Netlist Export Ports (No

PEX Netlist EMIR_RES | |
PEX BA [|
PEX Pin Order [
PEX Netlist Connection Section ||

From the “Settings” tab select bEx xcell procedence |
“ShOW PageS” > “OptionS” || PEX Netlist Noxref Net Names [Yes

Run PEX | | PEX Netlist Global Nets [
s PEX Nelist Advanced Options
Start RVE

Generate Driver/Receiver File ||

[ PEX Ground Layer |1

Ground Layer Name [Provide layer names containing the ground shapes
| | Stray

From the “options” tab, select “PEX Ground Layer”,
then specify your layers and select the “Stray” option
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Conclusion

PEX GROUND LAYER is used to define the layers associated to
ground nets

If the design has multiple grounds, these ground layers could be added
the PEX GROUND LAYER command to calculate the accurate coupling
to each ground net

The order of the ground layers in the PEX GROUND LAYER command
determines the precedence of coupling capacitance to ground net
assignment in case of overlap between multiple ground layers

Please refer to the Standard Verification Rule Format (SVRF)
Manual for additional information
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