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The aim of the present vork was to port a standard-cell  ticular, we noted that “ICBlocks” when routing did not
library for a Sea-of-Gates (a “SOG” is a pe-diffused circuit  always respect the grid parameters we set, resulting in
where just the “metal” layers are missing) fom “CIF” files “DRC" errors of “poly-vias" type between pre-flied ele-
existing in a competitors brmat to Mentor Graphics library ments of the “SOG” and the “ICBlocks” setvdo “vias* of
format. O_bV|oust, neither “ICStation“ nor ICBIi)cks ha ve the “metal* layers. In order tatilitate the vork, “AMPLE"
been designed to handle standard-cells on a “SOGThere- . . . . . .

scripts hae been written.This scripts are accessible in

fore, many practical problems awose. In particular, we noted L . ;
that “ICBlocks" when r outing did not always respect the grid ICStation” with a pull dvn menu we bild. The function-

parameters we set, esulting in “DRC” err ors of “poly-via” ality proposed in the menu are: (i) treatment of the imported
type between elements of the “SOG* and theauted intercon-  Cells, (i) floorplaning of a “v8412 SOG?”, (iii) place and
nects. route the cells on the floorplany)idetection and correction
of the “ICBlocks” generated “poly-vias" error$he stan-
INTRODUCTION. dard-cell library has been completed with librariesetie

oped at “EIV™: (i) a library for logic synthesis with
The pre-difused circuits called “Sea-Of-Gate” (SOG) “Autologic II” and (ii) a symbol library for schematic entry
are circuits where the “metal“ layers are missifige pre- with “Design Architect”. The resulting libraries are no
diffused layers of the “SOG” constitute electronic elementgeady for test and use in educational projects at “EIV".
(transistors, capacitors, resistors, etc...) that we could con-

nect with the “metal” layers to form the desired circuits. TREATMENT OF THE “V84XX” LIBRARY.

This kind of circuits is particular designed for little series

because of a W manufcturing cost. & example, we Introduction.

could use a “SOG” circuit to test an architecture before a

traditional intgration. At the bginning, we just hee the layout of the cells we

imported in “ICStation” with the “CIF” format. In each cell,

The aim of the presentask was to port a standard-cell on the shapes corresponding to the ports, we found the
library for “SOG” circuits (library “v84xx” from “EM names of the portsThe treatment of the cells consist in
Marin”, technology “cmn20ee”), to test the “Mentor Graph_defining the port shapes, the blockages, the boundaries and
ics” capability (in particular “ICStation” and “ICBlocks”) the origin so that thecould be insert in a “ICStation” stan-
to place and route standard cells on “SOG” circuits wittflard-cells library After treatment, “ICStation” should be
respect the topology of the “SOG'The work realized at able to place and route automatically the cells.
IMT was the folleving: First, the purely geometrical
imported “CIF” cells had to be completed with 1/O ports, Boundaries and bld@ge transistos.
power supply ports, “vias“, and blockages such thay the
became usable within “ICStatioriThe cells had then to be ~ On the left and the right of the cells, there are blockage
prepared such that “ICBlocks” fits them correctly to thetransistors (fig.1a). In order to@id a wastage of transistors
given “SOG” floorplan (in our case, this is the “v8412”). and therefore of place, it is necessary to define the bound-
This operation consist in defining the origin and the bound@ries of the cell (with a fp1 layer shape) so that the blockage
aries of the cells so that the blockage transistors of the diftansistors canwerlap after automatic placing (fig. 1t
ferent cells could be automatically superposed witthe top and the bottom of the cells, we define the boundaries
“ICBlocks”. Finally, the placed cells had to be routed takingin Such a manner that the sazé become minimum (fig. 1c).
into account the pre-difsed layersThe goal is to wid [N this ey, we obtain a layest routing suefce outside the
making “po|y_vias“ errors between the prefd'ﬁed "poly" Ce||S. On the Ieft and the r|ght, the boundaries of the Ce”
and the “vias* of the “metal* layeriVe note that the opera- Pass in the middle of the blockage transistors "poly”
tion of p|acing and routing the Ce”s on a “SOG” iS topo|og_(ﬁg.lc), |t iS in thIS Vay that the bIOCkage tranSiStorS COUId
ically restricting. Obiously, neither “ICStation” nor automatically verlap after “ICBlocks” placing.
“ICBlocks” have been designed to handle standard-cells on
a “SOG".Therefore, may practical problems arose. In par




FIGURE 1: routing into the cells. &t this reason, in order to define the
a) Poly. infout ports, it is ingitable adding “vias* and “metal2To
facilitate the “ICBlocks" routing job, we choose to add
“metal2” port shapes crossingnically the cells (fig.3.).
These Shapes will be then definite as ports.
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) N Prohibiting the “metal” routing into the cells eliminates

Routing and “poly-vias* erors.

Physically the “poly-vias” type errors into the cellgjttnot outside the
Boundaries gguidaries cells. In order to eliminate the “poly-vias* errors outside the
fpl Layer cells, we tested dirent approache3he one that consists
Shapes in adding blockages around the prefwibd “poly” failed.
# N “ICBlocks" doesn't tolerate shapesxhao cells.We tried
also to define some blocks containing the blockabiesn,
Routing blokages definition. we placed these blocks between the céllsere also,

) ) } ) “ICBlocks" doesn't support blocks surroundings the stan-
With the “cmn20ee” technology and in the case of &5y cells.The solution we adopted is the falimg. We

“v84xx SOG, in order to route the cells, wevhdhe use of  jemand to “ICBlocks* of respecting a grid. Indeed, for a
two “metal” layers (“metal” and “metal2"\When a metal 8412 SOG”, if the routing are on a asymmetrical grid of
transition occur (“metal” <=> “metal2”), it is necessary to x pitch 16um and’ pitch 4um (fig.4), then onevaids all

put “vias“.A_ccording to the layout rules, it is necessary thatpoly-vias* errors. But, in order “ICBlocks* could respect
the “poly-vias* distances are more or equal to 2um (fig.2kne grid, it is necessary that ports are on the grid. More pre-

Into the cell, if we add blockages arounde®y layers jsely it is necessary that the gity centers of the port
(which means that “metal.block” around “metal”, shapes are on the grid.

“metal2.block” around “metal2” and “metal.block™+

“metal2.block” with the property “block dir= z* around FIGURE 4:

every “poly”), we note that “ICBlocks" doesn't succeed in 16 um12 um Routing Grid
finding a pathThere are too much information. In order to 4u ™ -

obtain a good routing, it is necessary to simplify at #éwy v ﬂ:#EEE#EEEE
maximum the blockagesVe chose to forbid the “metal” — E E E E E E
routing into the cellsTherefore, we added “metal.block” = e e e
type blockages corresponding to the boundaries of the cells. PO'Y%%%EEE%EE
Since we authorize “metal2” routinger the cells, it is nec- A =

essary to add “metal2.block” type blockages around each
“metal2 shapes” of the cells. In order tmal ary problem,

we added “polplock” type blockages corresponding to the
limits of the cells.

Vdd/Vss power supply ports definitions.

For the paver supplies, we add “metal“ shapes that we
define like paver ports (fig.5).
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Vss
In observing the layout of the cells, we note that the

ports are alays “metal” made. But we forbade “metal”




Cells origin. cells we vants to place on these lines must respect this sym-
metry. Also, we must wark with this structure in order to
In order to hae the same cells origin, we chose to placeobtain the desired circuifThis is the principle of the
it on the routing grid, on the bottom left boundaries of theSOG*. Therefore, the wrk consists in creating the last 4

"o ” o«

cells (fig.6). masks: “contact, “via”, “metal”, “metal2”.

FIGURE 6: Floorplan for “v8412 SOG".
Routing Grid
]

To be able to place and route the standard-cells on the
“SOG", it is necessary to create a floorplan (fig.7). So that
“ICBlocks" places the cells correctlyve must add tes
types of revs (Normal & Mirror_Y).And to place the ports
we add 4 ras around the core of the “SOG".

FIGURE 7:
Automatic teatment of the imported cells
The library we imported contain 68 standard cells. In
order to automate the treatment of the cells, we wrote an $add_rev [gict)grr]]%lr 5
“AMPLE" script authorizing a semi-automatic treatment of ([——— normal —|
the cells At first, this program test: (i) if the port names are $add_rav [site nbr 1

on the grid. (i) if there is “metal* or “metal2” beneath port [—— mirror_y
names. If these twtests are passed, then the program is in $add_rov [sne nbr 1.
chage of defining the boundaries of the cell, the blockages
and the ports. If tests are not satisfied, the program stop ang
the user must modifying the cell consequeriiiter cell
treatment, the programfefs the possibility of deleting the
internal aspect of the cell. It alls to create a library of
phatom cells, thusdep the confidentiality of the cell layout.
When eery cells were treated, we could introduce them in
a “ICStation* library of standard cells.
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Opemtion of placing the cells.

PLACE AND ROUTE OPERATIONSON A *v8412 SOG”. When we created the floorplan, we could place the cells
with a automatic &y or by hand. In the twcase it is neces-
sary to tak care of placing the cells correctlyith respect

for the topology of the “SOG". In this ay, to place cor
rectly the cells, it is necessary that: (i) the origin of the cell

; o i sl is placed on the left of a standard-cellsaR{ig.7). (i) the
biggest problem that met us, it is the "poly-vias" errors OUtpitch of the user grid defined in the Process is 16um. If

side the standard cellsfter we tested dferent methods in h t int ted. th d the f
order to eliminate the “poly-vias“ errors, we adopt thet_ es_e $w>tp0||n S aret rejpedc € il en we cotu Lljse tf] unc-
method generating the less errofiien, we wrote an lon. sautopiace_standard_cells 0 place the

“AMPLE" script allaving to detect and mark the errors andstandard-cells. In order to manually place the cells, we
then correcting them " “could use the hierarchy windoof “|CStation*.

Introduction.

Obviously, neither “ICStation“ nor “ICBlocks" hae
been designed to handle standard-cells on a “SOG&.

“8412 SOG”, erview, Opeiation of outing the placed cells.

If the library was properly made, after the cells placing
8Peration on the floorplan, all the cell ports must be on the
uting grid.In this way, if “ICBlocks” respects the grid,
en we von't obtain “poly-vias“ errors.Since the X awid
gitches of the routing grid are respeety 16um and 4 um,

The “v8412 SOG" we used contain: 46 padspltage
reference, 3 long-channel PMOS transistors, 3 long-chann
NMOS transistors, 12 lateral PNP transistors, 6 capacitorrg
(4.6 pF), 72 resistors (2@hm), 1 crystal oscillatorl6 t
lines of 135 complementary MOS transistors pairs (Sea-O o
Gate core)The 1% lines of MOS transistors pgirs form thethen we must change the user grid pitch to_%ﬁhe_r that,
core of the Sea-Of-Gate. It is on this 16 lines that we car(e CO_Uld cal!ed t.hsautoroute_all function with the
place then route the “v84xx” standard-celée could note ollowing options:
that a line on tw contains symmetrically placed transistor
pairs with rgard to the X axis. It means that the standard




TABLE I

$autoroute_all

(@global_and_detail, @fixed, @all_channels,
4, @false, 1, 1, @true, 0, @false, @false,
@no, @no, @no, 0, 0, @no, @horizontal,
@yes, 1, 100, 0, [3, 2], 1, @gridded, 1,

4, @edge_mode, 3, 20, 20, [100, 10}, ],

[, @keep, @false, @false, @nocdl, @no);

Unfortunately we note that “ICBlocks” doesn'tvedys

respect the routing grid. Especially during direction
changes (fig.8\We were therefore forced to detect, then to

correct the “poly-vias* errors after routing the cells.

FIGURE 8:
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Opeiations automation.

In order to automate the floorplaning,

route operations, the correction of the “poly-vias“ errors

we wrote AMPLE" scripts.These Scripts could be called
with the menu we add to “ICStationThe automation of
the operations of floorplaning, place and route are velsti

simple to do, because we use “ICStation” and “ICBlocks

FIGURE 9:

CONCLUSION.

The goal of this wrk was to port a “v84xx” standard-

the place an&ells library for Sea-of-Gate in “ICStation” of manner to be

able to place and route the standard-cells on a “v8412
'SOG*. In this paperwe shaved hav treat the cells so that
they could be used in “ICStationWe also shwed hav to

proceed with “ICBlocks" to place and route standard-cells

.0n a “v8412 SOG*"We noted that, for some incomprehensi-

functions as theare. On the other hand, for the de’[ectionble reasons, *ICBlocks® when routing did notways

and the correction of the “poly-vias* errors, we proceed i
the followving manner: (i) we add unused layer shapesabo
the pre-difused "poly" of the “SOG"“These shapes must be
bigger from 2um in all directions (fig.2). (Bfterwards, we

Jespect the grid parameters we set, resulting in DRC errors

of “poly-via” type between elements of the “SOG* and the
routed interconnectslo automatically detect and correct
these errors, we wrottAMPLE" scripts. The ‘AMPLE"

execute aAND” operation between the shapes correspond-scripts we wrote add a menu to “ICStatiomhanks to this

ing to the pre-diised "poly" bigger from 2um and the
“vias" add by “ICBlocks" during the routing. (iiifhe result
corresponds tovery “poly-vias“ errors, that we memorize
in a group. (¢) He will be enough of traeling through the

found errors and of correcting them in erasing the via, theffiiS Work to other libraries, other

in using the functio$route point_to_point
APPLICATION EXAMPLE.

The application xample we chose, is a 8 bits bidirec-
tional serial parallel intesice achieed at the EIVOn one
hand the circuit is connected to a I2@spand on the other
hand to a 8 bits paralleub. The schematics as achieed
with Autologic Il and DesigrArchitect, and the logic of
system consisting of 12 schematicganized into a hierar

menu, the treatment of the imported cells, the “v8412 SOG*
floorplaning, and the operations of place and route the cells
are easierWe did this work for an alone standard-cells
library and for an only “SOG'We are nav ready to gtend
“SOG" and other technol-
ogies. Unfortunatelywe established that the performances
of “ICBlocks" are greatly dgraded when we doesn't enable
“ICBlocks" moving the cells during routing the cellss a
result a mediocre inggation densityThe force of “ICSta-
tion* and more generally from the tools of Mentor Graphics
lies in the easiness of programmingan&inctions with
“AMPLE" scipts.

chy containing 115 elements of the standard-cells library
The result of placing and routing the logic on a “v8412

SOG" is shavn in figure 9We note that the ingration den-
sity is relatvely low. In fact, we established that the peffor
mances of “ICBlocks" are greatly geaded when we
doesn't enable “ICBlocks" nving the cells during routing
the cells.




