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BOXEBELD

BoxbBld allows designers to digitise using a digitising tablet,
full-custom leaf-cells, gate—array metal, or any other manhattan
gqeometry artwork. Some design rule checks are performed for the
HMOB process and AWM @ogm gate-~arravs. The program is interactive
arid the user is prompted for information in an easily understood
manner. RoxBld generates Pascal procedures which descoribe  the
digitiwed structures. These procedures are compatable with the

Poxes tool described below.

Rurnming BoxBld

On the 288 svstems:
Boxpld
On the Unison syshems:
boxbld
BOXES .
Boxes 1s a Pascal-based geometric composition tool, command
stible wit the CSIRO felle proogram. This documentation s
derived from the Belle documentation written by Reob Clarke of

o

CHEIRG and agsumes familiarity with the Pascal language.

Boxes can be used to define simple geometries as  symbols'
which may be iteratively placed wusinc the Pascal control
structures, and linked with a ‘small’ amount of random wiring. It
R be used to specify metal for semi-custom technclogles and

printed circuit Dbeards but it is not well suilted to these
spplications.

Pow to ilse Hoxes

To use Doxes Tirst generate vour geonmetry description in  Pascal
using the Boxes primitives described in the following section.
This consists of the 'block’ ¢f the usercode procedure to  be
inbedded Iin Bozxes. e.g.

(* cheguer board on metal layer *)
VAR
sime,i,d : INTEGER;
PROCEDURE chequer {size : INTEGER)
BEG L
define (' cheguer vy
boundingbox (¥, 8, sipe¥*d,sive®2);
ldyex(mbtal},
box (8,8, siee,sine
Lox{sive,size,size*, sine*2);
enddef
BEND (% cheguer %)
BEGIH
importeymbols;
writeln(output, 'size of cheguer="'};
readlin{size};
cheguer {(size);

-~

o
~r

-
T
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nama s

PROCELU

bon(Ell,

parameters:
®x1i,vil
HUK Y ur

achion:
araws &

exampleas
box{ i HB R

gpecial features:
IONE »

~ordinates
co-~ordinates

rectangles the

{8 9]

AN 8
PRIV 4

parameters:

.
O

R,y
sotion:
draw a reound flash {circle

example s
Tlashi{d, 28, 28)

spacial fe @ture
NONE .

a8 =R

DPRGCEDURYE wire {width :INTEGER::

varameters:
width wire width in lambda's
Xy It orulnatus of the sterting point of the wire

{ in 1
action:
startsa
example s
wire{3,1.5,1.5};
gpecial features:
may e followed
warning:

the wire

the defi

#(21.5});

H

by any of

outline MUST fall

PEOCEIUEE x{nx : BREALY):
parameters:

Ny % co-ordinate
actions

z horizontal
example s

wire{3,1.5
special
may only

-

fea turuﬁa
e use

e
I

Boxil

5. Hgan, 4, Box

vl wur,yur:

diamet
position of centr

nition of a

= after a 'wi

specifled above.

INTEG

R,y REARL)

er of circle.
o clivecle.

e

} on the current laver.

%, ViIREAL};

ambxda's )
wire.
y{GHE. 5],
{gev. )

Ky Xy,dx ,dy, dxy

on lambda houndaries.

of the end of the new segment
ded to the wire being defined.
v{G8.5);

vive .

es,Aboxes, CIFVal ,CIFPIot, page

of one corner {usually lower-lsft].

of cpposite corner {usually upper

current layver between the corners
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parameters:
Iy vy co=ordinate of the end of the new segment
action:
a vertical segment iz added to the wire being defined.
eranple s '
wire{3,1.5,1.5); x{21.5
@8 tu?aa“
e used after a ‘wire'.

i
=
L
Ly

WY 01

PROCEDURE xyinz,ny @ REAL):

carameters:
VK 1Y co-ordinates of the end of the new segnent
action:
a new segment is added to the wire being defined.
mample s
wire(3,1.5,1.5); »xy{21.5,21.5}; v{(98.5};
ial features:
only e used after a 'wire'. The direction of the new
must be parallel to the x or v axig, or, if 'setdbs' has

hesn called, at 45 degrees to the axes.

PROCED Ax{xd ; I[HNTEGER):

arameters:
xd length of the new segment
actions
a horizontal segment ig added to the wire being defined.
exampla s
wire{(3,1.5,1,5}; dx(2d); avi{eg):
special features:
may only be used after a 'wire'.

PROCEDURE viwvd : INTEGER):

length of the new sagrent

aoticn:
a vertical gsegment 1s added to the wire beling defined.

mles

:{3,,.45.ﬁ>}, ®{21.5): av{68};

tal features:

cnily bhe used after a ‘wire'.

Wi

paramnaters s

xd,yd ¥ and y ¢displacements of the end of the new segment
action:

a new segment is added to the wirve beling defined.
axample:

wire{3,1.5,1.5); dsy{26,20); v{8g&.
special features:

may  only  be used after a ‘wirve'. The direction of the
gegrent mnust be parallel to the % or v axils or, 1f "setdbs

[ 83
L
e
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e

-0 the axes.

ROCEDURE nedelabelinamesnames; x,yv:REAL: nodelaver:lavertype:
£ b Y E

T str giving node label.,
b ooint to be labeled.

LAV
nodelayer layer node ib on {metal ,poly,diffusion)

action:

defines a node for cliroulit extraction and simulation.
examie:

nodelabel T VDD tL 188,
swenial r@atur&az

S .

442 ,metal s

N
e
e

EROCEDURE comment { sty :comments

paramelars:

gty inserted in CIF file as a comment.
actlion:
ut a comment in the CIF file.

veummxzt{ this is a
ecial features:
NONE «

Utility Procedures

PHOCEDUHEE setnoend:

rarameters:s

None .
actions

suppresges the genervation of an end statement on the CIF cutput
file. This is useful for library files which are to be Joined to
the front of other CIF files,
example s

setnoend;
special features:

NONne .

FROCEDURE setsynno (nextsym : positiveinteger):

parameters:

nextsym symboel number of next svobol defined.
aotion:

SBets the CILF sywrbol number of the next synbol defined. The new
nlimey mWmus b@ higher than the last symbol number defined, if any
hcgmrt?y haa ﬁaen defined, ar if s header file has been read {see
srt”yﬂﬁoi )
exannle

u@fojiﬂb{.
special icdtar

none .,

Lr. G.H. Bgan, Box®ld,Bozes,ABoxes,CIiPVal , CIFPlcot, pacgs 7
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FUNCTION existing{symbolname : names}:boolean;

paramneters:

symbolnane svmbol to be tested
action:

tests whether a sy
if so, FALSE 1f not.
example

IF NOT existing{'pullup3z ') OTHEN defpullup3i:
special featur

FONE .

0l has already been defined. Returns

PROCEDURE boundingbox (VAR xmin,vymin, xmax,ymax : IHTECER);

parvameters:
aymilolname symhol for which bounding box is specified
xmin, yuin lower left corner of bounding box
AMAK , VIEX upper right corner of bounding box

&ction:

TRURL

specifies what the degigner "thinks' is the bounding box of the

gymbol. keing ‘defined’.
exaliple
boundingbox (8, 188, 2108, 3114 )
special features:
may only be used immediately sfter & 'define'.

=g

PROCEDURYE importsymbols

paraetaers:
YIONE .
action:
reads in a library of pre-defined symwbols.
example s
importsymbols
spaecial features:
all calls to lmpurtﬁyﬁhulﬁ must precede the generation of

gaomaltly. It is the user's r@ﬁpﬂﬁmlLllltj to avoid conflicts
syniol names. Conflicts in symbol names arve flagoed ag errors.

-

Bullt in Geometbry

These procedures provide useful small structures.

PQO“FDUP? nolveut{x, v INTEGER) ;
PROCEDURE wp{x,yv s INTERCER);

k,u position of centre of cut
actions:
rlaces a contact cut petween metal and polyvsilicon et
position specified.
example:
polyeut (160, 50)
or

Pr. G.¥. HBgan, BoxBld,Boxes,ABoxes,CIFVal , CIFPlot, page 8
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special features:
solyout and mg are identical apart from name. The two routines
provide for those who wish to be cryptic or verhose.

FROCEDU diffcut{g }: [ by
PROCEDURE md (x,v« TNT

parameterg
Xy
aotion:
places & contact oot between metal and diffusion at the
position specified.

position of centre of ocut

&

features:
diffout and ond are identical apart from name. The two routines
provide for those who wish to be cryptic or wverbose.

P ]

PROCEDURE buttcmntact(y,yzlﬁﬁ.—wl; anglesinteger);
PROCEDY dplx, v INTBGHER:; angle:integer);

T

parampeters:s
x,y position of centre of contact
angle direction of the polysilicon end of the contact
acticn:
places a butting contact between diffusion and
the position specified. The edges of the poly and diffusion are 3
lambbda to the right and left respectivly of the origin.
example
buttecontact {18, 539, 9¢ ) ¢
ot
do(lee, 56,90 ) ;
special features:
buttecontact and  dp are identical apart from name. The two

routines provide for those who wish to be cryptic or verbose.

nolyvsilicon  at

ABOXES

Woxes  1s & variant of Boxes tailored for the AWM 2000 gate-

b : A1l the procedures of Boxes except Box, Flash and Rot are

used  in Aboxes. It is not necessary to include Laver commands

{default 1z metal) and the wire width pavameter should not be

us in the Wire procedure {default wire width is & }ambda) ALL
U

REAL parameters in Boxes are constrained to INTEGER parvameters in
ABoxes.

Punninog Aloxes

On the 80 svstenms:
Submit ARoxes,aboxfile

O the Unison systems:

br. G.%. BEgan, BoxBld,Boxes.ABoxes,CifVal,CIirPlot, page ©



from defauvlt of ¢ lambds

remainsgs et until next wirewidth command

CIFVAL

CIFPVsl accoep CIF files and checks them for conformance to the

tished CIF language syntax it also genevates *.pic files for

lot  the CIF check plotter. CIFVal wperfor: some desion rule
.é. £ -

checks for the (HIMOY ;rnc:e:ss.—;u

i

Running CIFVeal

O hhe

CIFVAL

On the Uniscon syster
cifval

CIFPLOT

CIF¥iot is a check plotter for CIF files it displavs artwork
ﬁk;rﬁgﬁed in « “\&rorix digxx, Visualbboy, Vectrix displavys
and Caloomp and ygor multi-pen plotters.

Funning CiFPlot

On the

On the Unison sysiens:

v1lgimap
cifplot

On the Cybher:

Br. G.ke LBgan, BoxiBld,Boxes,ABoxes,CIEVal,lIFPlot,




aboxes aboxfile

Additional ABoxes Primitives

PROCEDURE wirewildth{(w: INTEGER};

ramelers

W wire widih
actions

changes wire width from default of ¢ lambda
axample:

wirewidth {12}
gspecial features:

remaing set until next wirewidih command

CIFVAL

CIFval aceepts CILF files and checks them for conformance to the
published CIF language syntax. It also genervates *.pic files for
CIFPlot  the CIF check plotter. CIFVal performs some design rule
checks for the (H}MOE process.

&

Running CIFVal

On the 288 systems:
CIFVAL
On the Unison systems:
cifval
CIFPlot
CIFPlot  is a check plotter for CIF files it displays artwork

-~
expressed in CIF on Tektronix 40xx, Visualbdiy, Vectrix displavs
andg Caleocomp and Servogory multi-oen plotters.

L
£

Running CIFP Lot

Un the 788 systemss
CILEPLOT
Unn the Unison systems:

vlgimap
cifplot

On the Cyber:

get,procfil/un=rceci
w—cifoal,,clffile

Dr. G.H. Bgan, BoxBld,bBoxes,Aboxes,CIFVal,CI¥Plot, page 18



Fxemples of Boxes Useage

r. R. Clarkse
EIRC VLEI Program

Dr. Re. {larke, PBoxes Useage Examples, page 11
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Bxample L: A simple L

parameterization is

Ho

rans

istor

5.

done for this symbol.

{(* routine to generate a simple enhancement mode trans
with length to width ratio = 1/2
I ‘-‘(,:( H)ijn} et
s f ' :
laver 3iffus 10N )
box{Z, &, 6, &):
laver (poly):
bexld, 2, 8, 4);
epﬁu@f;
(* enh ¥}
ih; {* run the procedure Lo generate the gecwmetry *j

&,

St

{tenh',

Example 23

variables:

{*

A paramsterised

HOR gate generator

parameterisable nor gate *)

height - heluht of cell
pébwidih - pull down width
pulen - length of pulldown
n - nuniber of inpubs
*)
VAR
height : 23 . .98,
pdwidtih g 209
pulen: 2. Y9G,
e lo,’9:
piltwidth:
i.xl,vi,x2,vesintegers:
(* asccept variables *)

write{ 'height of cell
readln{height);
write('width of
readln{pdwidth);
write{®length of
readln{pulen);
write{ ' number of
readlning;
setayimo ( Lt

trans

pulldown

[03,.00 ] P eenvonnnsnscacns ‘)1
transistors [2..9%93%.. '}

pullup transistor [2..9937.... '};
1t0rs [1.ee99 ) P4econoasan ' }3

IT {(pulen » height} = 1% THDH

writeln{ ' pullup is too long for current cell height'):
bitwidth = 7 + pdwidih;
define {'nor Y1

{(* pullup ﬁ}

4¢ctCGntu {4, 11, 1i8d)y

diffout (5, hei“ith);

laver {diffusionj);

box{ 4, 13, 6, height-4};
Dre. R. Clarke, Boxes Useage Examples, page 12
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The minimumn  sire of the two port cell with pass through 1s 36
lambds {in the x directionl), Wy 49 lambda {in the v direction ).
The cell is desioned to allow shering of the vwdd and gnd wires,
o reduce  the size of ram arrays uxudumed with th caell. To
create & ram array using this Gﬁll, the cells should be stacked
vertically in the following menner:

o

every alternate cell should be reflected in its x axis,

each cell should then overlap the previcus cell by pwrwidth =
width of the power supply busses,

{ stacking the cells in the x divection, no overlap 1is
ﬁlLUWuLJh and no reflections are necessary {but

the length  of the pulldown tr‘ww'stort« and the
pullup transistors is always 2 lanbda.

the

in & mimin sire two  port

sulitabkle parameter values resqltiu@
vam cell with pass through wire are:

B
had 1

nurbrer of ports to the ram cell
(L o 2%,

mOrts =

passthrough = pass : quired {passg) or not

I bus ¥
D

€
{nopass}.

vidd and ground wires

-
£
fd e
o?
o
=
0
bt

vrwidth = ' 4

cellwidth = 36 % dimension of the cell

wy

3

puliupllength = 2 te 12 ¢ channel length of the first
pulliup.

second

fea
et
s
O

pulluplength = 2 to 7 3 channel length of

Dr. R. Clarke, Boxes Useage Examples, page 14



RIS N RELE

pulldnlwidth 5 6 to 28 ;  channel width of the first

pulidown.

pulldn2width & 5 to 22 channel width of the second
pul ldown .

buaahy & 7 ;v dimensicn of the bottom of bus
bﬁ

busgy = 14 r v dimension of the bottom of bus
g

busay = 24 ;v dimension of the bottom of bus
8

Dusgbary = 39 ;1 v dimension of the bottom of bus
gbar .

VIy = 45 ;s v dimension of the bhottom of the

Vibwire.

This results in & cell with overall dimensions 36 lambhda in the x

direction by 49 lambda in the v divecticon. The effective size of

the cell is smaller than this, (3¢ by 45 lambda), due to the

gharing of vdd and ground wives in the ram array. These are

minimur values. Any attempt to specify wvalues smaller than this

will result  in an errvor message and no code will e generated.

Larger values nmay be specified, Dut the same minimum spacing

between vy coordinate

marameters

must Do malintained.

b obus wire is only a pass throuch and can be omitted by
: Guifylnﬁ ma &btiTuuUh = nopass. In this case the v coordinate
AT A of wirves above the b bus may be reduced by & lambda.
}ate tbat tﬂl will effect the masimum pulldown transistor  width
for the minimum sizged cell by the same ancunt.
Thae a bus {read only) may be onitted if ports = 1. Again, the vy

parameters of all
DA . The  maximuan
cell will again

GCWW"quui%
minimim sizge

and the a
reduced
width for

If both the b bus
paramaters may  be
pulldown transitor
FERERFREFRRFERE Jual port
parameter valuss
with no

e
pass through

r-.)!..é.lt.(..ll.'
YA cell

morts P

nassthroucgh nopass

pwrwiath

callwidth

Dr. F. Clarke, Boxes

&

wires above the a bus e reducaed

C,dli

pulldown transistor . for the
be reduced by the same amncunt.
bus are omitted, the v coordinate
v 12 lanmbda, as will the maximunm
the mwipimum sized cell.
sith no pass through FFEdEdddddiiak
sulting in a mimimal size two port
wire arve;
: number of ports to the RAM cell
£ or 23,
¢ b bus reguired {(pass) or not
{nopass).
s width of VDD and ground wireg
; x dimension of the cell
Useage Examples, page 15



-
3]
=g

pullupllength = 2t channel length of the firat oullup.

Popullup.

~

pullupZliength = 2 to 7 ¢ channel length of the secon

channel width of the first

oulldnlwidih = & to 34
pulldown .
pulldn2widith = 5 to 16 ; channel width of the second

pulldown .

usiy == dont care: v dimensiocn of the bottom of

s 1.

v dimension of the bottom of
Dus .

,M
=
i

L

!
.
)

= i4 ;v dimsnsion of the bottom of
bus a.
= 33 ;v dimension of the bottom of

bus gbar .

v dimension of the bottom of
the VDD wire.

=
£

L,;:
i

i,
D

This results dn a cell with overall dimensions 3¢ lambds in the x
direction by 43 lambda in the vy direction. The effective size of
the cell is smaller than this, (36 by 39 lambda)}, due to the

sharing of vdd and ground wires in the ram arrav.

AEFFREFRERFAFFENK pngic single port EAM FRAAREEEEERkRRkEE ik ke Khk
Suitable parameter values resulting in a mimimal size one port
ram cell with no pass through wire are:

ports = i ; nunber of portsg Lo the RAM celil
{1 or 2).

passthrouch = nopass ¢ b bus veguired (pass) or not
{nopass).

wrwidth = 4 ;o owidth of VID and ground wires

cellwidth = 31 7 % dimension of the cell

pullupllength = 2 to 12 channel length of the first
rullug.

cpllun2length = 2 to 7 « channel lencth of the second
& E | -
pullui.
pulldnlwidth = & to 8 ¢ channel width of the first
pulldown.
pulldnZwidth = 5 to 1E ¢ channel width of the gsecond

ulldown .

hasby = dont care; vy dimension of the bottom of
bus D

Y

L. B, Clarke, Boxes Useage Franples, page 16



buagy = & ;v dimension of the hottom of

£

e -
Dus .

busay = dont care; v dimension of the bottom of

bus a.

By
i

v dimenszion of the bottom of
bus obar.

5,,_
s
]
wt
i
i

Lt

o
LA H

;v dimension of the bottom of the
VDD wire.

This rwesults in a cell with overall dimensions 31 lambda in the =

tirection by 37 lambda in the vy divection. The effective gize of

the wcell is smaller than this, (31 by 33 lambda}, due to the

g

gharing of vdd and ground wires in the ram array.

Lad
&

VDD = 36

At
*1
TYPE

portanumnber

Dasstyne =

we Al
DASSHE, NOpPAss);

i
Gt

VAR
Bigbuswidth, i, %, v: integer:

PROCEDU names
pOorts: portsnumber;
passthru: passtype:
pwrwidth, cellwidth,
pullupllencth, pullup2length,
pulldnlwidth, sulldnZwidth:sizeunit:
bushy, busgy , busay, busgbary, ViDvicornerunit
)i
(* design rules *)
(* wiven in terms of lambda *)
{* not all of these constants are used in this
COmET

dififhs ti =
diffspaci =
polywidih =
rolyspacing =

metalwidth =
metalspacing =
poldifspacing =
poldifoverlap =
inmploverchann =
impltochann =
cutslze =
cutspacing =
cuttoedge =

By bl L DO BRI LD B
e g WP WE mp MR M WmE G kp wp M3 Wy

3

EE IO B

VAR
rifty: integer:

{* RAMcell *}

(¥ wdwkdkERE gfart of RAMcell description *k¥k®kdkkd ki

{* test to ensure that specified parameters will vield a valid
3 cell *) .

irr. R. Clarke, Boxes Useage Bxamples, page 17



[

29,8, 31, vrifey + 1
31, wifty-l, 32, wifty+l}:
32, rifty-l, 34, VIDy+pwrwilidih):

& 8 e
Mo
T Tt

~ 0
»

i ffusion *)
layer{diffusion);
{* maMcell output to g bus ¥}
box{i4, busqgy, 7, riitj + 3y
{* 1nvar se RAaMoell output to gbary bus *)
nox (6, busgbary, 11, busgbary + metalwidth}:
. @, 13, busgbary + metalwidith):
, vifty-5 ~{pulldnliwidth~6}, 18, rifty+5);
S, rifty+b, 18, VDDy + pwrwidth);
, B, 23, rifty-Z-{pulldn2width=-5)});
01, rifty=-Z2-{pulldnZwidth=-5}, 2&, rifty-3};
, rifty-3, 28, rifty+5);
2 rifty+E, 27, rifty+o);
, rifty+li, 27, VDDy b onw
Alicell output to a bus ¥}
ports = 2 THEN
EBX(QS, busay, 32, busay + 4);

wrwidth}g

1z 1€F{Lbliaﬂ £}
{* over pullup L *)
box{l4, rifty+d, 24, rifty + 6 + pullupllength + 2};
(* over pullup 2 %)
pox (23, rifty+9, 29, rifty + 11 + pullupZlength + 2);

Erby {* RAdMeell *)
(¥ PROCEDURE %o generate & 4 bit vertical slice of the RAM arrasy ¥)

PROCEDURE ramcoolumnn( K,;:cwrnerumit),
G

draw( P raml VLR,V ):
draw{'raml Pew,ySd Y iy
draw( 'raml YR, YO )

drawl( *raml Vex,yHlEd): my;
e (% vamcolumn ¥

3

GIE (F uvgercode *)
setsymno (1H388);
mighudhzafnqx Gy
o= bigbuswidth +

-

I
yew L
RAMoell (' raml fLl.pass,4,36,6,6,16,18,7,14,26,39,45 )
define {'ramarray ‘)

for 1 := @ to 15 do
ramcolumn{x + 1¥36,v);
laveyr (metal};
box i@, B, bighbuswidih, 18473

bmx{bigbu%w1dth, 4%, bigbuswidth + 3, 4%9}:
box{bigbuswidth, 135, bigbuswidth + 3, 139);

enddes: (* ramarray *)
draw {'ra
ST ssercode * )

'Iii?F[‘{-}}:

4 amy

Ur. R. Clarke, Doxes Usesage Dxamples, page 2



Basic (M)MOS Process CIF Cell Libwary
Documentation

Dr. ®. Clarke
CSIRO VLEL Program

—

Dr. R. Clarke, Basic (H}MOS CIF Cell Library, page 21



section  desceribes  the documents the library oells as
v the CIF  listiry given in the back of Hon and
s MR Guide to LETD Implementation', ¥Xerox, e Thes

21le distributed for Australia's fivst multi-proiject

)/hu"a

A degcerviption of easch cell is given, as is ita size and
5itimn of i connections {oiven in terms of lambdal.
tive devices ;o also lis tuﬁ, and can be

for circult simulation.

This
desori)

1/ the circuits csitive v coordinates

faor all cells, rather than as glvan in Hono.

Z The ol M7 dis used to represent the complement of  a
signal. That is, ITinput} ia ggual to the complement of input.

to be  at  the

position of mmnngilon are s
length as the

cent i a  box whioh has the
conductor widths

Por example:
(x2,vy2]

connaction polint

!
|
|
|
|
i

l
i
|
% {xo,ve)
!
i

lengths= xd-xl
width = yleyl
¥e = x2ewidth/2

yo = ya=width
are specified in this way so that wires connected to
will overlap the conductors toe the proper degres.

aells in the stendard cell library are composed of
abutted to other boxes with no
good example of this., The
v no overlap (except in  the wcase of
dnerout to  form  progremmable  logic

Connect i
thage

Can
The PL%‘L0113 &
cach  other wit
J:ﬁ@d@ut, vlaciooke:
BETEYS .

Synbol 2
cell

descript

d used in constructing padout, padin, etc.

wosn, width in lambda) position  width layer

hole is 40 x 46 lambda square.

- .

Cell Library, page 22
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» 4 £ metal

£
£,152) 8 metal

i padblank f
i £
! § 5 !
l { i !
H ! I {
i 3 pad i {
! H ! l
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t ! 4 H
; !
;

e

Symbol 3
cell name

paddriver
description

output pad and ephancewent mode driver transistors
ive (lambda) '

l@exleo .
connections (posn, width in lambda) vosition width laver
nad connection

i

{(BE3,53) 46346 metal
inputs {to cell]
pupin (dinput to pullup gate) {24, < poly

)
}
pdnin {pulldown gate) {34, w?i 2 poly
cutputs {(from cell)
the pad
jeleicle

Vi (4,4} = metal
(162,4)
(16,1827 8 metal

G, 182

additional information
oth transigtors arve enhancement mods
lengtlh to width ratlos
for pullup transistor 1/ w= 1/158
for pulldown transistor 1/w= 1/13
block diagram

TevIiCes.

¥
o~

pupin  pdnin pdnin  pupin

1 1 1 1

LD o s e o . CHD
paddriver

et

gen deen A gen pom
EL I L

YUV -

fom Bem e Qe g

s

B
L0

Dre K, Qlarke, Basic {MIMOS CIF Cell Library, page



S de B B

maa

Gewn B feew

[ N

Bras Baet Bas s Gee B

[T —

Svrbol 4
caell name

cwnn@ctloﬂﬁ (p@ﬂm, width in

pad connection

{to welll

cutsig {signal to
{from cell}

the pad

inpaits

Taen
e

out ot

pOwWer
Ve

GHD

a0

information
dimensions
inverters
w= 2/1
Y/w= 1/8
dep
1/ w= 1/5
superbuifers
1/w= 1/6
1/w= 1/24
Y dep
mad enh 1/w=
ig enhancement mode
enh 1/w= 1/158
enh 1/w= 1/138

additional
transistor
dual

(1/w)

mul
miel

block

driving

1 / T

1/ s

put pad to drive a ttl 1

Tamida )

cutput )

superbuffe

2/1

sk=d
1/6
1/24 .

output driver

diagramn

outsig

1

pOs

Gad.

ition

53, 46346

U"
Lax
[

{53,144} 2

s

k=4

S g el

PN

i
i

padout

o crrs o

gwa Rom gun Gem dem
Gom Hem G Do e

. Be Clarke,

pad

Basic (HIMOS

Brona

Rumn drw dum Fe

CIir

it ni

Sem Jeim Qeim S geme]

i

e qem G Sm= dee G e

brary,

width

transistors

mE e

laver
metal
woly
metal
metal

metal

24



.

RS
G G
[YNE

Gome Games Zrn

LI e e

F—

e mom e ST YT

tl
lnrwf pad with lightning protector.
h%ﬁd te connect Cut side world to k=0 logic.
Aw}
xido
COHHéCtiUHd (posn, width in lawbda) pogsition  width layer
wad conhection

3,52 4646 metal

(53

inouts

i

maetal

outputs {(from cell)
ingig {input signal to circuit)
power

sy g da
et ad

metal

azdditional informetion

lightning protection is an enhancement mode transistor with
both mource and gate grounded.

1/w for this device is 1/67.5

GIRD e e -
padin

nad

fem Bum gow gem  pen Sam o gos
Be e gem e g Bem pam

Gom Gean dem B guae Gee Sow gren Gee gee Gee
pum Erm Ben Gem  Gem dem e B Qaws  Fem g

1] | PP—— e YD

v

w:w

mixol 6
cell name
padground
description
yaa for connection to circuit ground.

25

R
¥

S L

connecticns (pozn, width in lawmbda} position width layer
wad connection

(53,531 46x4b metal
inputs {to cell)

Pr. R. Clarke, Basic {H}MOS CIF Cell Library, page 25



d {ground connection) metal
celld
the ground line

tal

& metal

tal

i

o e,
{alilie

} b3 s
}

block diagram

-

f
!
!
{
i
g
1
&
=

€] ) D ———

fm s

;
i
!
} pad
H
i

§em G Gmm @ Suse G gem

Geim G Gem Beim Bt Bro G e D
Grm fem gam gew  dwm See Ome S gees Rem g

oo v e a3 3

VDL e o

Svmbhol 7
cell nam
padViD
descriptiocon
pad for connecting circuit's power supply.
sire {lambda)
lUoxby
connections {posn, width in lambda} position width laver
pad connection

{53,53) 4éxde metal
inputs {(to cell}
the pad (VDD connection) metal
outputs (from cell)
the VDD line matal

pOwer
VDD (4,47 3 metal
(162,47

block diagram

padvVib

G Emer

pad

B g e fre dem Gme R G b

Qo Qe B fome Bee

T Bum g gemr S mam fom
B Brm g e feo  §ek G G Joe o]

o e
P
—t
b
—t
(e

Syvmbol O

Pr. R. Clarke, Basic (MN)MOS CIF Cell Library, page 26
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LA Generator {(PLAGen)
Documentation

Feter Mazwell

Dr. Fo. Mazwell,




PLAGEN

G IONnS

peration of FLAGE &
aorveates the PL2Z a

clafile is a use le
PLAGen is in the form of & truth tal]a, wzﬁceﬂe& by
which containg the number of inputs, product terms and
“ﬁa for examyple, consider s PLA with 4 inputs, 5 wroduct

and 3 outputs. The input to PLAGHEH might then be:

£1lﬂ ()

A single reguired to separate the inputs from  the
wuts Lor e sroduct term and also o separate the three
ds on the first line. Genaration of the PLA is then under
control of the following reguested information:

symbol  start pumbear:  The maln synbol of the PLA  is
given this wvaluse and eall subesymbols are given numsbers
relative to  this. This is needed for Hoxes to avold
conflicting svabol nusbers.

generations: supnression of OIF
may ke achleved or casaes whare nmors
used, each usifqg‘tnﬁz same subsyrbols.

far the
e PLA

cranmed s
for cases

T e
bR

of  prograwning cells

omly the overall size is

inputs/outputs: A nunber of obvious selections regarding
clocked o Deked ln»Uf“/OhtEU” and whether a finite
state machine is enerated.

cutputs position: The "traditional" PLA has the outputs  and
inputs  on the same side {(necessgary for finite state machine
geneyation). This f{lag allows genervation of a PLA with ouputs

o the posite side of the PLA to the Inputs.

all inputs
ey n

abels: Unless specifically on
are  labelled. for a PLA with sy
inputs  are labelled as planinx X oranges
{3ﬁwd*ﬂml}; with '6' referring to the ft=-most input
(furthest from the or plana). Gutvu?a are  labelled as
planouty (Oefu plaléfoutd) with P belng the gutput closest
to the and : The prasent 1 ementation alwvays labels
ohil  and ;{i; for clocked inputs/cutputs, slthough this  is
readily changed. All labelling is done usging the 94 extension
cf CIF.

Dr. ¥. daxwell, PLAGen, page 32



are similar
calls. Input and
other cells are
changed to aveid

g calls

{which

b the

The cells which SER

ut not the same as the
drivers are the
For this
] with

RDy. P. tMaxwell, PLAGen, page 31



