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1. Physical Library Group Description and Syntax

This chapter describes the role of the phys_| i br ary group in defining a physical library.

The information in this chapter includes a description and syntax example for the attributes that you can define within
the phys_I i brary group.

1.1 Attributes and Groups

The phys_I i brary group is the superior group in the physical library. The phys_| i br ary group contains all the groups



and attributes that define the physical library.
Example 1-1 lists the attributes and groups that you can define within a physical library.

The following chapters include descriptions and syntax examples for the groups that you can define within the
phys_l i brary group.

Example 1-1 Syntax for the Attributes and Groups in the Physical Library

phys_library(library_name;q) {
bus_nami ng_style: string;
capaci tance_conversi on_factor : i nteger ;
capacitance_unit : 1pf | 1ff | 10ff | 100ff ;
comment : string;
current _conversion_factor : integer ;
current _unit : 100uA| 100nmA| 1A| 1uA| 10uA| 1mA| 10mA;
date: string;
di st _conversion_factor : i nteger ;
di stance_unit : 1nm| lum;
frequency_conversion_factor : i nteger ;
frequency_unit : 1nhz;
gds2_conversion_factor : i nteger ;
has_wi r e_ext ensi on: Bool ean;
i nduct ance_conversi on_factor : integer ;
inductance_unit : 1fh| 1ph| 1nh| 1uh| 1mh| 1h;
is_incremental _|library: Bool ean;
manuf acturing_grid: float ;
power _conversi on_factor : i nteger ;
power _unit : luw| 10uw| 100uw| 1mwv| 10nw| 100nw| 1w;
resi stance_conversion_factor : integer ;
resi stance_unit : 1ohm| 100ohm| 10ohm| 1kohm;
revision: string;
Si 02_dielectric_constant : float ;
time_conversion_factor : integer ;
time_unit : Ins| 100 ps| 10ps| 1ps;
vol t age_coversion_factor : integer ;
vol tage_unit : 1mv| 10mv | 100mv | 1v;
antenna_| ut _tenplate (tenpl ate_nane;q) {

variable_1: antenna_diffusion_area;
index_1("float, float, float, ...");

} /* endantenna_| ut _tenplate*/

resistance_|l ut _tenplate (tenpl ate_nane;y) {
variable_1: routing_w dth| routing_spacing;
variabl e_2: routing_w dth| routing_spacing;
index_1("float, float, float, ...");
index_2("float, float, float, ...") ;

} /* endresistance_|l ut _tenplate*/

shrinkage_|l ut _tenpl ate (tenpl at e_nane; 4) {

variable_1: routing_wi dth| routing_spacing;
variabl e_2: routing_wi dth| routing_spacing;
index_1("float, float, float, ...");
index_2 ("float, float, float, ...");

} /* end shrinkage_| ut _tenpl ate*/

spaci ng_l ut _tenpl ate (tenpl ate_nane; 4) {
variable_1: routing_wi dth;
variabl e_2: routing_wi dth; routing_|length;
variabl e_3: routing_length;

index_1("float, float, float, ...");
index_2("float, float, float, ...");
index_3("float, float, float, ...");

} /* end *spaci ng_l ut _tenpl ate */
wire_lut_tenplate (tenplate_name;y) {
vari abl e_1: ext ensi on_wi dt h | extensi on_|l ength| bottom routing_w dth]|
top_routing_width|routing_spacing| routing_wi dth;
vari abl e_2: extension_wi dth|extension_|l ength| bottomrouting_wdth|
top_routing_w dth|routing_spacing| routing_wi dth;
vari abl e_3: extensi on_wi dth|extension_|l ength| routing_spacing|
routing_wdth;

index_1("float, float, float, ...");
index_2 ("float, float, float, ...");
index_3("float, float, float, ...");

}/*endwire_lut_tenplate*/
resource(architecturegn,m {
contact _| ayer (| ayer _nane;g) ;
devi ce_| ayer (| ayer _name; ) ;
overlap_l ayer (| ayer _nane;g) ;
substrate_|l ayer (| ayer_nangj) ;
cont _| ayer (| ayer _name;q) {
corner_min_spacing: float ;
max_current _density;float ;
max_stack_| evel ;integer ;
spacing: float ;
encl osed_cut _rule() {
max_cuts: integer ;
max_nei ghbor _cut _spacing: float ;
mn_cuts: integer ;
m n_encl osed_cut _spacing: float ;
m n_nei ghbor _cut _spacing: float ;
} /* endencl osed_cut _rul e */
max_current _ac_absavg (t enpl at e_nang; 4) {

index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;



values ("float, float, float, ...");

}

max_current _ac_avg (tenpl at e_naneg; g) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_peak (tenpl ate_nang;4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...");
index_3("float, float, float, ...");
val ues ("float, float, float, ...");

}

max_current _ac_rns (tenpl ate_namg; g) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _dc_avg (tenpl at e_name; 4) {
index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
val ues ("float, float, float, ...");

} /* endcont _| ayer */
extension_via_rule() {
rel ated_| ayer : nangjq;

mn_cuts_table(wire_|lut_tenplate_nanme) {
index_1
i ndex_2
val ues
} *endnmin_cuts_table*/
reference_cut_table( via_array_| ut_tenpl ate_nane) {
index_1
i ndex_2
val ues
} /* endreference_cut_table*/
} /* endextension_via_rule*/
inplant _| ayer () {
mn_wdth: float ;
spacing; float ;
spaci ng_from | ayer (float, | ayer_naneg;g) ;
} /* endinplant_| ayer */
ndi ff_l ayer () {
max_current _ac_absavg (tenpl at e_nane; 4) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

max_current _ac_avg (tenpl at e_name; 4) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_peak (tenpl ate_nang;4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
values ("float, float, float, ...");

}

max_current _ac_rns (tenpl ate_namg; g) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _dc_avg (tenpl at e_name; 4) {
index_1("float, float, float, ...");
index_2 ("float, float, float, ...");
val ues ("float, float, float, ...");

}
} /*end ndi ff_| ayer */
pdi ff_layer () {
max_current _ac_absavg (tenpl at e_nane; 4) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
values ("float, float, float, ...");

}

max_current _ac_avg (tenpl at e_naneg; g) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_peak (tenpl ate_nang;4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...");
index_3("float, float, float, ...");
val ues ("float, float, float, ...");



max_current _ac_rms (tenpl at e_name; 4) {

index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _dc_avg (tenpl at e_name; ) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
values ("float, float, float, ...");

}
} /*end pdi ff_| ayer */
poly_l ayer (|l ayer_name;q)) {
avg_l ateral _oxide_permittivity: float ;
avg_l ateral _oxi de_t hi ckness: float ;
conformal _Il ateral _oxi de (thi cknessg|ga, topwal | _t hi cknessg|gat,

si dewal | _thi cknessg)gar, permttivitys oat) ;

hei ght : float ;

lateral _oxide: (thicknessg ga, permttivitys oa) ;
oxide_permttivity: float ;

oxi de_t hi ckness : fl oat ;

res_per_sq: float ;

shrinkage: float ;

thickness: float ;

max_current _ac_absavg (t enpl at e_nang; 4) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
values (“float, float, float, ...");

max_current _ac_avg (tenpl at e_naneg; g) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_peak (tenpl ate_nang;4) {
index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
index_3("float, float, float, ...");
val ues ("float, float, float, ...");

}

max_current _ac_rns (tenpl at e_nameg; 4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _dc_avg (tenpl at e_name; 4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

} /* endpoly_| ayer */
routing_l ayer (|l ayer_name;q)) {
avg_l ateral _oxide_permittivity
avg_|l ateral _oxi de_t hi ckness
basel i ne_tenperature: float ;
cap_multiplier: float ;
cap_per_sq: float ;
conformal _| ateral _oxi de (thickness| s, topwal | _thi cknesss|gat,

si dewal | _t hi cknessggar, permttivitysoar) ;

coupling_cap: float ;

defaul t _routing_width: float ;

edgecapaci tance: float ;
field_oxide_permttivity: float ;
field_oxide_thickness: float ;
fill_active_spacing: float ;

fringe_cap: float ;

hei ght : float ;

i nduct ance_per _di st : float ;

lateral _oxide: (thickness¢ oo, permttivitys oar) ;

max_current _density: float ;

max_l ength: float ;
nmax_observed_spacing_ratio_for_|l pe: float ;
max_wi dth: float ;

in_area: float ;

n_encl osed_area: float ;

n_encl osed_wi dth: float ;
n_extension_wdth; ;

n_fat_wire_width: float ;
n_fat_via_width: float ;

n_length: float ;

n_shape_edge (fl oat, i nteger, Bool ean) ;
n_width: float ;

n_wire_split_width: float ;

of fset : float ;

oxide_permttivity: float ;

oxi de_t hi ckness : fl oat ;

pitch: float ;

plate_cap(float, ..., float) ;
process_scal e_factor : float ;
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ranged_spaci ng(float, float, float) ;

res_per_sq: float ;

res_tenperature_coefficient : float ;
routing_direction: vertical | horizontal ;

sane_net _min_spacing: float ;

shrinkage: float ;

spacing: float ;

spaci ng_check_styl e: manhattan| di agonal ;

st ub_spaci ng (spaci ngs| oat, Max_| engt h_t hreshol d) ga) ;

thickness: float ;
u_shaped_wi re_spacing: float ;
wire_extension: float ;
W re_ext ensi on_range_check_connect _only : Bool ean;
Wi r e_ext ensi on_r ange_check_connect _corner : Bool ean;
array(array_nane) {

f1oorplan(floorplan_nangy) {

/* floorplan_naneis optional */
/*whenomi tted, resultsindefault floorplan*/
site_array(site_name;y) {

iterate(numXjne, NUMYjp, SPAci Ng_X¢| gat

spaci ng_Yrj oat) ;
orientation: FE| FN| E| FS| FW] N| S| W,
ori gi n(X¢joat: Yiioat) :

pl acenent _rul e: regul ar | can_pl ace | cannot _occupy ;

}/*endsite_array */
} /* endfl oorplan*/
routing_grid() {
grid_pattern(float, integer, float) ;
routing_direction: horizontal | vertical ;
}/*endrouting_grid*/
tracks() {
layers: "layerl_nanejq, ..., | ayern_nameg;y" ;

routing_direction: horizontal | vertical ;
track_pattern(float, i nteger, float) ;
/* startingcoordinate, nunber, spacing*/
} /*endtracks */
}/*endarray */
end_of _|line_spacing_rule() {
end_of _l i ne_corner_keepout_wi dth: float ;
end_of _| i ne_edge_checki ng: val uegnym:
end_of _line_netal _max_width: float ;
end_of _line_mi n_spacing: float ;
}

max_current _ac_absavg (tenpl at e_nane; 4) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_avg (tenpl at e_name; 4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_peak (tenpl ate_nang;4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
values (“float, float, float, ...") ;

}

max_current _ac_rns (tenpl at e_nameg; g) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _dc_avg (tenpl at e_name; 4) {
index_1("float, float, float, ...");
index_2 ("float, float, float, ...");
val ues ("float, float, float, ...");

}

m n_edge_rule() {
concave_corner_requi red: Bool ean;
max_nunber _of _mi n_edges : val uej  ;
max_t otal _edge_l ength: float ;

m n_edge_l ength: float ;

}

m n_encl osed_area_table () {
index_1("float, float, float, ...");
val ues ("float, float, float, ...");

notch_rule() {
m n_notch_edge_l ength: float ;
mn_notch_width: float ;
mn_wrewdth: float ;

}

resi stance_t abl e (tenpl at e_nang; 4) {

index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
val ues ("float, float, float, ...");

} /* endresistance_table*/



shrinkage_t abl e (t enpl at e_nang; 4) {

index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
val ues ("float, float, float, ...");

} /* end shrinkage_t abl e */
spaci ng_t abl e (t enpl at e_nameg; g) {

index_1("float, float, float, ...
index_2("float, float, float, ..."
index_3("float, float, float, ...
val ues ("float, float, float, ..."
} /* end spaci ng_t abl e */
Wi re_extension_range_tabl e (tenpl ate_nanme; 4) {

index_1("float, float, float, ...") ;
val ues ("float, float, float, ...");
} /* end wi re_ext ensi on_range_t abl e */
} /* endrouting_| ayer */
routing_wire_nodel (nodel _name; 4) {

adj acent_wire_ratio(float, ..., float) ;
overlap_wire_ratio(float, ..., float) ;
wire_length_x(float) ;
wire_length_y(float) ;
wire_ratio_x(float, ..., float) ;
wire_ratio_y(float, ..., float) ;

} /* endrouting_w re_nodel */

site(site_namejq) {

on_tile: valuejq;

site_class: pad| core; /* default =core*/

Si ze(si ze_X¢|pat: Si Z€_Yf|oat) ;

symmetry: x| y| r| xy| rxy; /*default =none*/
}/*endsite*/
tile(tilenane) {

size(float, float) ;

tile_class: pad| core; /* default =core*/

}
vi a(via_nang;q) {
capaci tance: fl oat ;
i nductance: float ;
is_default : Bool ean;
is_fat_via: Bool ean;
res_tenperature_coefficient : float ;
resistance: float ; /* per contact-cut rectangle*/
sane_net _m n_spaci ng(l ayer _nane; 4, | ayer _nane;y, spaci ng_val uef| o5,

i's_stackpgo ean)

top_of _stack_only: Bool ean;

via_id: valuej ;

foreign(foreign_object_nangjq) {
orientation: FE| FN| E| FS| FW| N| S| W,
origi n(xfloalv Yfloal) ;

}/*endforeign*/

vi a_l ayer (| ayer _name; 4) {

contact _array_spacing( float, float) ;
contact _spacing( float, float) ;
enclosure( float, float ) ;

max_cuts ( val uej, val uejy ) ;

max_w re_width: float ;

mn_cuts (integer, integer) ;

mn_wre width; float ;

rect angl e( XOfI oat Yofluat’ lel oat Y:I-fl oat) ;

/*lor norerectangl eattributesall owed*/
rectangl e_iterate ( val uejn, val ue; ., float, float, float,

float,float,float) ;
} /*endvia_layer */
}/*endvia*/
via_array_rule() {
mn_cuts_table( via_array_|lut_tenplate_nane) {
index_1
i ndex_2
val ues
} *endnmin_cuts_table*/
reference_cut_table( via_array_| ut_tenpl ate_nane) {
index_1
i ndex_2
val ues
} /* endreference_cut_table*/
}/*endvia_array_rules*/
} /*endresource */
topol ogi cal _design_rul es() {
antenna_i nout _threshold: float ;
antenna_i nput _threshol d: float ;
ant enna_out put _t hreshol d: float ;
contact _mi n_spaci ng(l ayer _name; 4, | ayer_nane;qy, float) ;

corner_m n_spaci ng (val uej 4, val ue;j4, float ) ;

di ff _net _m n_spaci ng (val ue;j4, val uejq, float) ;
end_of _l'i ne_encl osure (val uejqy, val uejqy, float) ;

m n_encl osure (val uej 4, val uejq4, float ) ;

m n_encl osed_area_t abl e_surroundi ng_netal : val uegnym;

m n_generated_via_size(float, float) ; /*x, y*/
m n_overhang (1 ayer 1g;jng, | ayer2s;;jng, Spaci ng_val uef|oat) ;

sane_net _m n_spaci ng(| ayer _nane; 4, | ayer _nane; 4, spaci ng_val ues|a¢.



is_st aCanoI ean) )
antenna_rul e (antenna_rul e_nane; 4) {

adj ust ed_gate_area_cal cul ati on_net hod () ;

adj ust ed_mnet al _area_cal cul ati on_net hod () ;

ant ennaa_accunul ati on_cal cul ati on_nethod () ;
antenna_ratio_cal cul ati on_nethod () ;

apply_to: gate_area| gate_perineter | diffusion_area;
geonetry_cal cul ati on_nethod: al | _geonetries| connected_only;
l'ayer _antenna_factor (I ayer_namegjng, antenna_factorggqt) ;

netal _area_scal i ng_factor_cal cul ati on_nethod : val uegnym;

pi n_cal cul ati on_nethod: al | _pins| each_pin;

routing_l ayer_cal cul ation_method: side_wal | _area| top_area|
side_wal | _and_top_area| segnent_| ength| segment _perineter ;

adj usted_gate_area() {

index_1
val ues

}

adj usted_netal _area () {
index_1
val ues

}

antenna_rati o (tenpl ate_naneq) {
index_1(float,float,float,...)
val ues (float,float,float,...)

}

netal _area_scaling_factor () {
index_1(float,float,float,...)
val ues (fl oat, float,float,...)

} /* endantenna_rul e*/

defaul t _via_generate () {
via_routing_layer() {}
via_contact _layer () {}
}
density_rule() {
defaul t _via_generate () {
via_routing_layer() {}
via_contact _layer () {}
}
check_wi ndow_si ze () ;
check_step: ;
density_range () ;
}
extension_w re_spacing_rule() {
extension_wre_qualifier () {
connected_to_fat_wire: Bool ean;
corner_wire: Bool ean;
not _connected_to_fat_wire: Bool ean;
} /* end ext ensi on_wi re_spacing_rul e */
mn_total _projection_length_qualifier () {
non_over | appi ng_proj ection: Bool ean;
over | appi ng_proj ecti on: Bool ean;
paral l el _l ength: Bool ean;
}/*endmn_total _projection_|length_qualifier*/
spaci ng_check_qualifier () {
corner_to_corner : Bool ean;
non_over | appi ng_proj ecti on_w res: Bool ean;
over | appi ng_proj ecti on_wires: Bool ean;
Wi res_to_check: val uegnym:

} /* end spaci ng_check_qual i fier */
} /* end extensi on_wi re_spaci ng_rul e */
stack_via_max_current () {
bottom routing_layer : routing_|l ayer_nangjq;
top_routing_layer : routing_l ayer_nangjq;
max_current _ac_absavg (tenpl at e_nane; 4) {

index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_avg (tenpl at e_name; 4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...");
val ues ("float, float, float, ...");

}

max_current _ac_peak (tenpl at e_nane; 4) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _ac_rms (tenpl at e_name; 4) {
index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
index_3("float, float, float, ...") ;
val ues ("float, float, float, ...");

}

max_current _dc_avg (tenpl at e_name; ) {
index_1("float, float, float, ...") ;
index_2("float, float, float, ...") ;

val ues ("float, float, float, ...");



} /* end stack_vi a_max_current */
via_rul e(via_rul e_nangjy) {

routing_l ayer_rul e(layer_nanmejq) { /* 20r nore*/

contact _overhang: float ;

max_wi re_wdth: float ;

nmet al _overhang: fl oat ;

mn_wre wdth: float ;
routing_direction: horizontal | vertical ;

via_list:;
} /*endrouting_|layer_rule*/
vias: "via_nameljq, ...,via_nameNg4 " ;

}/*endvia_rule*/
via_rul e_generate(via_rul e_generate_nangy) {

capaci tance: fl oat ;

i nductance: float ;
res_tenperature_coefficient : float ;
resistance: float ;

routing_formul a(l ayer _name;q) {

contact _overhang: float ;
enclosure ( float, float );
max_wire_wdth: float ;
nmet al _overhang: fl oat ;
mn_wrewdth: float ;
routing_direction: horizontal | vertical ;
} /*endrouting_formula*/
contact _fornul a(l ayer _nane; ) {

contact _array_spacing( float, float) ;
contact _spaci ng( X¢j oat» Yfioat ) :

max_cuts ( val uej, val uej ) ;

max_cut _rows_current _direction: float ;
m n_nunber _of _cuts: float ;
rectangl e(X0¢oat» YOfioat: Xlfioat: Y1fioat) :

resistance: float ;
routing_direction: val uegnym;

} /* endcontact _formul a*/
}/*endvia_rul e_generate*/
Wi re_rul e(w re_rul e_nangjq) {
vi a(via_nang;q) {
capacitance: float ;
inductance: float ;
res_tenperature_coefficient: float ;
resi stance: float ;
same_net _m n_spaci ng(| ayer _nane; 4, | ayer_nane; 4, spaci ng_val ues| gz,

is_st aCkE\ooI ean) )
foreign(foreign_object_nangjy) {
orientation: FE| FN| E| FS| FW N| S| W,
origin(float, float) ;
}/* endforeign*/
via_l ayer (| ayer _name; ) {

contact_array_spacing( float, float ) ;
enclosure ( float, float) ;
max_cuts ( val uej, val uej ) ;

rectangl e(XO¢oat: YOfioat: Xlfioat: Ylfioat)

/* 1or norerectangles*/
} /* endvia_l ayer */
}/*endvia*/
layer _rul e(l ayer _naneg; ) {
m n_spacing: float ;
same_net _ni n_spaci ng(| ayer _nane; 4, | ayer _nane; 4, spaci ng_val uef| o4,

is_st aCkBooI ean) ;
/* layerl, | ayer2, spacing, i s_stack*/
wire_extension: float ;
wire_width: float ;
}/*endlayer_rule*/
}/*endwire_rule*/
wire_slotting_rule(wre_slotting_rule_name;q) {
max_netal _density: float ;
mn_length: float ;
mn_wdth: float ;
sl ot _l ength_range (m ngjgar, MBXf) 0at) |
sl ot _| engt h_si de_cl earance (M n¢| gat, MBXf)oat)
sl ot _| engt h_wi se_spaci ng (m ng| gat, MBXf|0at)
sl ot _wi dt h_range (M ngj gat, MXf|oat) ;
sl ot _wi dt h_si de_cl earance (M n¢| gat, MaXf|oat) ;
sl ot _wi dt h_wi se_spaci ng (m n¢| gar, MX¢|oat) ;
}/*endwire_slotting_rule*/
} /* end t opol ogi cal _design_rul e*/
process_resour ce(process_namg; 4{
basel i ne_tenperature: float ;
field_oxide_thickness: float ;
plate_cap(float, ..., float) ;
process_scal e_factor : float ;
process_cont _l ayer () {
process_routing_l ayer (|l ayer_nang;q) {
cap_nmul tiplier: float ;



cap_per_sq: float ;
confornal _| ateral _oxi de (thi cknessg| g5, topwal | _t hi cknessggqat,

si dewal | _thi cknessg)gat, permttivitys oat) :
coupling_cap: float ;
edgecapaci tance: float ;
fringe_cap: float ;
hei ght : float ;
i nduct ance_per _di st : float ;
| at eral _oxi de (thicknessggar, Permttivitysoa) ;

| ateral _oxi de_t hickness: fl oat ;

oxi de_t hi ckness : fl oat ;

res_per_sq: float ;

shrinkage: float ;

t hi ckness : fl oat ;

resi stance_tabl e (tenpl ate_nane; ) {

index_1("float, float, float, ...

index_2("float, float, float, ...

val ues ("float, float, float, ...
} /* endresistance_table*/
shrinkage_t abl e (t enpl at e_nang; 4) {

index_1("float, float, float, ..."
index_2("float, float, float, .
val ues ("float, float, float, ...
} /* end shrinkage_tabl e*/
} /* end process_routing_| ayer */
process_vi a(vi a_nane;q) {

capaci tance: fl oat ;

i nductance: float ;

res_tenperature_coefficient : float ;

resi stance: float ; /* per contact-cut rectangl e*/
} /* end process_via*/
process_via_rul e_generate(via_nameg;y) {

capaci tance: fl oat ;
i nductance: float ;
res_ternperature_coefficient: float ;
resistance: float ;
} /* end process_via_rul e_generate*/
process_wire_rul e(wire_rul e_nang;q) {

process_vi a(vi a_nang;q) {

capacitance: float ;
inductance: float ;
res_tenperature_coefficient: float ;
resi stance: float ;
} /* end process_via*/
} /* endprocess_wire_rule*/
} / *end process_resource */
visual _settings () {
stipple(stipple_name;q) {
hei ght : integer ;
width: integer ;
pattern(val ue_lgnym - .., val ue_Ngpym;
} /* endstipple*/
primary_color () {
l'i ght _blue: integer ;
light_green: integer ;
light_red: integer ;
nedi um bl ue : i nteger ;
nedi um green: i nteger ;
nediumred: integer ;
} /* endprimary col or */
col or (col or _name;4) {
bl ue_intensity: integer ;
green_intensity: integer ;
red_intensity: integer ;
} /* endcolor */
hei ght : integer ;
line_style(line_nangjq) {
pattern (value_lgnym ..., val ue_Nenym:
width: integer ;
}/*endline_styles*/
} /* endvisual settings*/
I ayer _panel () {
di splay_l ayer (display_| ayer _nane;q) {
blink: Bool ean;
color : col or _nameggjng;
i s_mask_| ayer : Bool ean;
line_style: line_style_nanegjng;
mask_| ayer : | ayer_nameggjng;
stipple: stipple_naneg jng;
sel ect abl e : Bool ean;
vi si bl e: Bool ean;
} /* enddi spl ay_| ayer */
} /* end | ayer _panel */
m | kyway_| ayer _map () {
stream | ayer (| ayer_nane;q) {
gds_map (1 ayer; o, datatypep) ;
mv_map (| ayer; ., datatypej) ;
net _type: power | ground| cl ock| signal | viabot | viatop;
obj ect_type: data| text | data_text ;
} /* endstream | ayer */



} /* endm | kyway_| ayer _map */
pr_preparation_rul es() {
pr_view extraction_rules() {

apply_to_cel |l _type: val uegnym:

generate_cel | _boundary : Bool ean;
bl ockage_extraction() {
max_di st _t o_conbi ne_bl ockage ( "val Ueg;yjng, val Uef|oqat ")

preserve_al | _nmetal _bl ockage : Bool ean;

routing_bl ockage_di spl ay : Bool ean;

routing_bl ockage_i ncl udes_spaci ng: Bool ean;

treat_all _layers_as_thin_wires; Bool ean;

treat _layer_as_thin_wire(val uegi jng val Uestring .- )
}
pin_extraction() {

expand_smal | _pi n_on_bl ockage : Bool ean;

extract _connectivity: Bool ean;

extract_connectivity_thru_cont_layers(val ueg jng, val UEstring - - -

/*thesethreeattributescanhavenul tiplepair-statements*/
nust_conn_area_l ayer_map ( “val Uegyjng, Val Uegiring”)
nust_conn_area_mi n_w dth ( "val uegyjng, val uefjgq”);
pin2text_| ayer_map (val Uegyjng, Val Uegtying) ;

}

via_region_extraction() {
apply_to_vias (via_naneg,jng, Via_nanesiying, --- ) ;

apply to_nacro: Bool ean;
use_rotated_vi as : Bool ean;
top_routing_layer : val Uegi;jng;

}

cell _flatten_rules() {

}

save_flattened_data_to_original : Bool ean;

pr_boundary_generation_rules () {

}

pr_boundary_generation () {
bot t om boundary_of f set : val uef| gq¢

bott om boundary_reference: val uegnym:

doubl eback_pg_row: Bool ean;
I eft _boundary_of fset : val ueg| gy ;

I eft _boundary_reference: val uegnym;

on_over | ap_| ayer : Bool ean;
use_over |l ap_| ayer _as_boundary

}

tile_generation () {
al | _cel I s_singl e_hei ght : Bool ean;
pg_rail _orientation: val uegnym;

tile_nane: val uejq;
tile_height : val ueg gy »
tile_width: val uefgaqt »

}

stream n_rules () {

}

boundary_l ayer _map ( val uej, val uej ) ;

overwite_existing_cell : Bool ean;
save_unnapped_mv_| ayers : Bool ean;
save_unnepped_stream | ayers: Bool ean;
text_scaling_factor : val ues| gy ;

updat e_exi sting_cell : Bool ean;
use_boundary_| ayer _as_geonetry : Bool ean;

nmacro(cel | _nane; 4) {

cell _type: cover | bunp_cover | ring]| bl ock| bl ackbox_bl ock | pad |

areai o_pad | i nput pad| output_pad| i nout _pad |

power _pad | spacer _pad| core| ant ennadi ode core |
feedthru_core| spacer_core| tiehigh_core| tielow core
| pre_endcap| post_endcap| topl eft_endcap |
topright_endcap| bottonl eft_endcap |

bot t onri ght _endcap;

create_full _pin_geonetry: Bool ean; /* defaul t TRUE*/
eq_cell : eq_cell _name;q;

extract_via_region_fromcont_layer (string, string, ...);
extract_via_region_w thin_pin_area: Bool ean;

in_site: site_nanejq;

in_tile: tile_nanejq;

leg_cell : leqg_cell _nangjq;

obs_clip_box(float, float, float, float); /*top, right, bottom left */

origin(float, float) ;
source: user | generate| bl ock;
size(float, float) ;
symmetry: x| y| xy| r| rxy; /* default =none*/
foreign(foreign_object_nanegjy) {
orientation: FE| FN| E| FS| FW N| S| W,
origin(float, float) ;
}/*endforeign*/
obs() {
via(via_nane;g, X¢joat: Yrioat) :

via_iterate(int, int, float, float, string, float, float) ;

/* num X, numy, spaci ng_x, spaci ng_y, via_name;q, start_x, start_y*/

)



geonetry(layer_name; ) {
core_bl ockage_nargi n: val ueg gat ;
feedthru_area_l ayer : val Uegqyjng:

gener at e_cor e_bl ockage : Bool ean;
max_di st _t o_conbi ne_current _| ayer _bl ockage( val ues| gqt, val U gat)

path(float, float, float, ...) ;

/* wi dt h, nunX, nun¥, spaceX, spaceY, w dth, x0, y0, x1, y1, ... */

path_iterate(integer, integer, float, float, ...);

/* wi dt h, numX, nun¥, spaceX, spaceY, width, x0, y0, x1, y1, ... */

pol ygon(float, float, float, float, float, float, ...) ;

/*x,y, x0, yo, x1, x2, ..., */

pol ygon_i terate(integer, integer, float, float, float, float,
float, float, ...);

/* numX, nunv¥, spaceX, spaceY, x0, y0, x1, y1, ... */

preserve_current _| ayer _bl ockage : Bool ean;
treat_current_layer_as_thin_w res: Bool ean;
rect angl e( XOfI oat Yof | oat 1 X]-fl oat 1 Ylfl oal) ;

rectangle_iterate(integer, integer, float, float, float, float,
float, float) ;
/* nunmX, nun¥, spaceX, spaceY, x0, y0, x1, y1*/
treat_current_layer_as_thin_wre: Bool ean;
} /* end geonetry */
} /* end obs */
pi n(pi n_naneg; g) {

ant enna_contact _accum area(float, float, float, ...) ;

ant enna_cont act _accum si de_area(float, float, float, ...);
antenna_contact_area(float, float, float, ...) ;
antenna_contact_area_partial _ratio(float, float, float, ...);
antenna_contact_si de_area(float, float, float, ...) ;
antenna_contact_si de_area_partial _ratio(float, float, float, ...) ;
antenna_di ffusion_area(float, float, float, ...);
antenna_gate_area(float, float, float, ...) ;

antenna_net al _accum area (float, float, float, ...) ;

ant enna_net al _accum si de_area(float, float, float, ...) ;
antenna_netal _area(float, float, float, ...);

antenna_netal _area_partial _ratio(float, float, float, ...) ;
antenna_netal _side_area(float, float, float, ...) ;

antenna_netal _side_area_partial _ratio(float, float, float, ...) ;

capaci tance: float ;
direction: inout | input | feedthru| output | tristate ;
eq_pi n: pi n_nang;q;
must _j oi n: pi n_nang; y;
pi n_shape: cl ock | power | signal | anal og| ground ;
pi n_type: clock| power | signal | anal og| ground ;
foreign(foreign_object_name;q) {
orientation: FE| FN| E| FS| FW] N| S| W;
ori gin(Xsjoat» Yfioat)
}/*endforeign*/
port () {
via(via_name;q, float, float) ;
via_iterate(integer, integer, float, float, string, float, float) ;
/*num_ x, numy, spaci ng_x, spacing_y, via_nanejq, start_x, start_y*/

geonetry(layer _name;q) {

path(float, float, float, ...) ;

/* wi dt h, nunX, nun¥, spaceX, spaceY, wi dth, x0, y0, x1, y1, ... */
path_iterate(integer, i nteger, float, float, float, float,...) ;
/* wi dt h, nunX, nunv, spaceX, spaceY, width, x0, y0, x1, y1, ... */
pol ygon(float, float, float, float, float, float, ...);

I*x,y, x0, yo, x1, x2, ..., */

pol ygon_iterate(integer, integer, float, float, ...) ;

/* numX, nun¥, spaceX, spaceY, x0, y0, x1, y1, ... */

rectangl (X0 oat» YOtioat: Xlfioat: Ylfioat) :

/* nunX, nun¥, spaceX, spaceY, x0, y0, x1, y1*/
rectangl e_iterate(integer, integer, float, float, float, float,
float, float) ;
/* numX, nun¥, spaceX, spaceY, x0, y0, x1, y1*/
} /* end geonetry */
} /* endport */
}/*endpin*/
site_array(site_nangjg) {
orientation: FE| FN| E| FS| FW N| S| W,
ori gi n(X¢joat: Yiioat) :
iterate(numX;jne, NUMYj ¢, SPaci Ng_Xg|gat» SPACI NG_Y¢|oat):
}/*endsite_array */
} /* endmacro*/
} /* endphys_library*/

1.1.1 phys_library Group
The first line in the phys_I i br ary group names the library. This line is the first executable statement in your library.
Syntax

phys_library (library_name;y) {

.. library description ...

}
library_name

The name of your physical library.



Example
phys_library(sanple) {

...librarydescription...

}

bus_naming_style Simple Attribute
Defines a naming convention for bus pins.
Syntax

phys_library(library_name;q) {

bus_naming_style : "valuegying";

value

Can contain alphanumeric characters, braces, underscores, dashes, or parentheses. Must contain one % symbol and one %
d symbol. The % and % symbols can appear in any order, but at least one nonnumeric character must separate them.

The colon character is not allowed in a bus_nam ng_st yl e attribute value because the colon is used to denote a range of
bus members.

You construct a complete bused-pin name by using the name of the owning bus and the member number. The owning bus
name is substituted for the %s, and the member number replaces the %.

Example

bus_naming_style: "%[ %] " ;

capacitance_conversion_factor Simple Attribute

The capaci t ance_conver si on_f act or attribute specifies the capacitance resolution in the physical library database.
For example, when you specify a value of 1000, all the capacitance values are stored in the database (.pdb) as 1/1000 of
the capaci t ance_uni t value.

Syntax

phys_library(library_name;q) {

capacitance_conversion_factor : valuejy, ;

value

Valid values are any multiple of 10.
Example

capaci t ance_conversi on_factor : 1000;

capacitance_unit Simple Attribute
The capacitance_unit attribute specifies the unit for capacitance.
Syntax

phys_library(library_name;jq) {

capacitance_unit : valuegnym ;

value

Valid values are 1pf, 1ff, 10ff, 100ff, 1nf, 1uf, 1mf, and 1f.
Example
capacitance_unit : 1pf;
comment Simple Attribute
This optional attribute lets you provide additional descriptive information about the library.
Syntax

phys_library(library_name;q) {

comment : "valuegying" ;



value

Any alphanumeric sequence.
Example

coment : “0.18 CMOS|i brary for SNPS" ;

current_conversion_factor Simple Attribute

The current _conversi on_f act or attribute specifies the current resolution in the physical library database. For
example, when you specify a value of 1000, all the current values are stored in the database (.pdb) as 1/1000 of
the cur rent _uni t value.

Syntax

phys_library(library_name;q) {

current_conversion_factor : valuej, ;

value

Valid values are any multiple of 10.

Example

current _conversion_factor : 1000;

current_unit Simple Attribute
The current _uni t attribute specifies the unit for current.
Syntax

phys_library(library_name;q) {

current_unit : valuegnym ;

value

Valid values are 1uA, TmA, and 1A.
Example

current_unit : 1mA;

date Simple Attribute
The dat e attribute specifies the library creation date.
Syntax

phys_library(library_name;q) {

date : "valuegting " ;

value
Any alphanumeric sequence.
Example

date: "1st Jan 2003" ;

dist_conversion_factor Simple Attribute

The di st _conver si on_f act or attribute specifies the distance resolution in the physical library database. For example,
when you specify a value of 1000, all the distance values are stored in the database (.pdb) as 1/1000 of the

di stance_uni t value.

Syntax

phys_library(library_name;q) {

dist_conversion_factor : valuejy ;



value

Valid values are any multiple of 10.
Example

di st _conversion_factor : 1000;

distance_unit Simple Attribute
The di st ance attribute specifies the linear distance unit.
Syntax

phys_library(library_name;q) {

distance_unit : valueg,ym ;

value

Valid values are 1mm and 1um.
Example

di stance_unit : 1nm;

frequency_conversion_factor Simple Attribute

The f requecy_conver si on_f act or attribute specifies the frequency resolution in the physical library database. For
example, when you specify a value of 1000, all the frequency values are stored in the database (.pdb) as 1/1000 of

the f r equency_uni t value.

Syntax

phys_library(library_name;q) {

frequency_conversion_factor : valuej,

value

Valid values are any multiple of 10.

Example

frequency_conversion_factor : 1;

frequency_unit Simple Attribute
The frequency_uni t attribute specifies the frequency unit.
Syntax

phys_library(library_name;q) {

frequency_unit : valuegnym ;

value

The valid value is 1Tmhz.

Example

frequency_unit : 1nhz;

has_wire_extension Simple Attribute
The has_wi r e_ext ensi on attribute specifies whether wires are extended by a half width at pins.
Syntax

phys_library(library_name;q) {

has_wire_extension : valuegggjean ;



value
Valid values are TRUE (default) and FALSE.
Example

has_wi re_ext ensi on: TRUE;

inductance_conversion_factor Simple Attribute

The i nduct ance_conver si on_f act or attribute specifies the inductance resolution in the physical library database.
For example, when you specify a value of 1000, all the inductance values are stored in the database (.pdb) as 1/1000 of
the i nduct ance_uni t value.

Syntax

phys_library(library_name;q) {

inductance_conversion_factor : valuej ;

value

Valid values are any multiple of 10.
Example

i nduct ance_conversi on_factor : 1000;

inductance_unit Simple Attribute
The i nduct ance_uni t attribute specifies the unit for inductance.
Syntax

phys_library(library_nameid) {

inducance_unit : valuegnym ;

value

Valid values are 1fh, 1ph, 1nh, 1uh, 1mh, and 1h.
Example

i nductance_unit : 1ph;

is_incremental_library Simple Attribute

Theis_incremental _| i brary attribute specifies whether this library is only a partial library which is meant to be used as
an extension of a primary library.

Syntax
phys_library(library_name;q) {

is_incrementa;_library : valuegygjean ;

value

Valid values are TRUE (default) and FALSE.
Example

is_incremental _library: TRUE;

manufacturing_grid Simple Attribute

The manuf act uri ng_gri d attribute defines the manufacture grid resolution in the physical library database. This is the
smallest geometry size in this library for this process and uses the unit defined in the di st ance_uni t attribute.

Syntax
phys_library(library_name;q) {

manufacturing_grid : valuegqy ;



value

Valid values are any positive floating-point number.
Example

manuf acturing_grid: 100;

power_conversion_factor Simple Attribute
The power _conver si on_f act or attribute specifies the factor to use for power conversion.
Syntax

phys_library(library_name;q) {

power_conversion_factor : value; ;

value

Valid values are any positive integer.
Example

time_conversion_factor : 100;

power_unit Simple Attribute
The power _uni t attribute specifies the unit for power.
Syntax

phys_library(library_name;q) {

power_unit : valuegpm ;

value

Valid values are 1uw, 10uw, 100uw, 1mw. 10mw, 100mw, and 1w.
Example

power _unit : 100;

resistance_conversion_factor Simple Attribute

Theresi st ance_conver si on_f act or attribute specifies the resistance resolution in the physical library database.
For example, when you specify a value of 1000, all the resistance values are stored in the database (.pdb) as 1/1000 of
theresi st ance_uni t value.

Syntax

phys_library(library_name;jq) {

resistance_conversion_factor : valuej, ;

value

Valid values are any multiple of 10.
Example

resi stance_conversi on_factor : 1000 ;

resistance_unit Simple Attribute
The resistance_unit attribute specifies the unit for resistance.
Syntax

phys_library(library_nameid) {

resistance_unit : valuegnym ;

value



Valid values are 1mohm, 10hm, 10ohm, 100ohm, 1kohm, and 1Mohm.

Example

resi stance_unit : 1ohm;

revision Simple Attribute
This optional attribute lets you specify the library revision number.
Syntax

phys_library(library_name;q) {

revision : "valuegging ";

value

Any alphanumeric sequence.

Example

revision: "Revision2.0.5";

SiO2_dielectric_constant Simple Attribute

Use the Si @2_di el ectri c_const ant attribute to specify the relative permittivity of SiO2 that is to be used to
calculate sidewall capacitance.

You determine the dielectric unit by dividing the unit for measuring capacitance by the unit for measuring distance. For example,
Syntax
phys_library(library_name;q) {

Si02_dielectric_constant : "valuegyg ";

value

A floating-point number representing the constant.

Example

Si 02_dielectric_constant : 3.9;

time_conversion_factor Simple Attribute
The ti me_conversi on_f act or attribute specifies the factor to use for time conversions.
Syntax

phys_library(library_name;q) {

time_conversion_factor : valuey, ;

value

Valid values are any positive integer.

Example

time_conversion_factor : 100;

time_unit Simple Attribute
The ti me_uni t attribute specifies the unit for time.
Syntax

phys_library(library_name;jq) {

time_unit : valuegnym ;

value

Valid values are 1ns, 100ps, 10ps, and 1ps.



Example

time_unit: 100;

voltage_conversion_factor Simple Attribute
The vol t age_conver si on_f act or attribute specifies specifies the factor to use for voltage conversions.
Syntax

phys_library(library_name;q) {

voltage_conversion_factor : valuejy ;

value
Valid values are any positive integer.
Example

vol t age_conversion_factor : 100;

voltage_unit Simple Attribute
The vol t age_uni t attribute specifies the unit for voltage.
Syntax

phys_library(library_name;q) {

voltage_unit : valuegnym ;

value
Valid values are 1mv, 10mv, 100mv, and 1v.
Example

vol tage_unit : 100;

antenna_lut_template Group

The ant enna_l ut _t enpl at e group defines the table template used to specify the ant enna_r at i o table.
The ant enna_r at i o table is a one-dimensional template that accepts only ant enna_di f f usi on_ar ea limit as a valid value.

Syntax
phys_library(library_name;q) {

antenna_lut_template (template_name;y) {
...description...

}

template_name
The name of this lookup table template.
Example
antenna_| ut _tenpl ate (antenna_tenplate_1) {

-

Simple Attribute
variable_1
Complex Attribute
index_1
variable_1 Simple Attribute

The vari abl e_1 attribute specifies the antenna diffusion area.

Syntax



phys_library(library_name;q) {

antenna_lut_template (template_name;q) {
variable_1 : variable_nameq ;

variable_name
The only valid value for vari abl e_1 is ant enna_di f f usi on_ar ea.
Example

antenna_l ut _tenpl ate (antenna_tenplate_1) {
variable_1: antenna_diffusion_area;
}

index_1 Complex Attribute
The i ndex_1 attribute specifies the default indexes.
Syntax
phys_library(library_name;jq) {

antenna_lut_template (template_name;q) {
index_1 (valuegyy , valueyoy; , valueqgys , --.);

value, value , value , ...
Floating-point numbers that represent the default indexes.
Example

antenna_| ut _tenpl ate (antenna_tenplate_1) {
index_1(0.0, 0.159, 0.16) ;
}

resistance_lut_template Group
Theresi stance_| ut _t enpl at e group defines the template referenced by the r esi st ance_t abl e group.
Syntax

phys_library(library_name;jq) {

resistance_lut_template (template_name;y) {
...description...

}

template_name
The name of this lookup table template.
Example

resistance_l ut _tenplate (resistance_tenplate_1) {

Simple Attributes

variable_1
variable_2

Complex Attributes

index_1
index_2

variable_1 and variable_2 Simple Attributes
Use these attributes to specify whether the variable represents the routing width or the routing spacing.

Syntax



phys_library(library_name;q) {

resistance_|ut_template (template_name;y) {
variable_1 : routing_typejq ;
variable_2 : routing_typejq ;

routing_type
Valid values are r out i ng_wi dt h and r out i ng_spaci ng. The values for vari abl e_1 and vari abl e_2 must be different.
index_1 and index_2 Complex Attributes
Use these attributes to specify the default indexes.
Syntax
phys_library(library_name;jq) {
-résistance_lut_template (template_name;q) {

index_1 (valuefgqt » Valuefoqt » Valueqoqt » --);

index_2 (valuefqgqt , valuegoqt , Valueqoqt , --.);

value, value, value, ...
Floating-point numbers that represent the default indexes.
Example
resi stance_l ut_tenpl ate(resistance_tenplate_1) {
variable_1: routing_wdth;
variable_2: routing_spacing;

index_1(0.2, 0.4, 0.6, 0.8);
index_2(0.1, 0.3, 0.5, 0.7);

shrinkage_lut_template Group
The shri nkat e_| ut _t enpl at e group defines the template referenced by the shri nkage_t abl e group.
Syntax

phys_library(library_name;q) {

shrinkage_lut_template (template_namejq) {

...description...

}

template_name
The name of this lookup table template.
Example
shrinkage_| ut _tenpl ate (shrinkage_tenplate_1) {

Simple Attributes

variable_1
variable_2

Complex Attributes

index_1
index_2

variable_1 and variable_2 Simple Attributes
Use these attributes to specify whether the variable represents the routing width or the routing spacing.
Syntax

phys_library(library_name;jq) {



shrinkage_lut_template (template_namejq) {
variable_1 : routing_typejq ;
variable_2 : routing_typejq ;

routing_type
Valid values are r out i ng_wi dt h and r out i ng_spaci ng. The values for vari abl e_1 and vari abl e_2 must be different.
index_1 and index_2 Complex Attributes
Use these attributes to specify the default indexes.
Syntax
phys_library(library_name;q) {
gﬁrinkage_lut_template (template_name;q) {

index_1 (valuefqgq , Valuefogt , Valueqoyt » ---);
index_2 (valueggg , Valueyoy; , vValueqgyt , --.);

value, value, value, ...
Floating-point numbers that represent the default indexes.
Example

shrinkage_|l ut _tenpl ate (resistance_tenplate_1) {
variable_1: routing_wdth;
variable_2: routing_spacing;
index_1(0.3, 0.7, 0.8, 1.2);
index_2(0.2, 0.4, 0.9, 1.1);
}
spacing_lut_template Group

The spaci ng_| ut _t enpl at e group defines the template referenced by the spaci ng_t abl e group.

Syntax
phys_library(library_name;q) {

spacing_lut_template (template_name;q) {
...description...

}

template_name

The name of this lookup table template.
Example
spaci ng_| ut _tenpl ate (spaci ng_tenplate_1) {

}

Simple Attributes

variable_1
variable_2
variable_3

Complex Attributes
index_1
index_2
index_3
variable_1, variable_2, and variable_3 Simple Attributes
Use these attributes to specify whether the variable represents the routing width or the routing spacing.

Syntax

phys_library(library_name;jq) {



;bacing_lut_template (template_name;q) {
variable_1 : routing_typejq ;
variable_2 : routing_typejq ;
variable_3 : routing_typejq ;

routing_type

The valid value for vari abl e_1 is routi ng_wi dt h. The valid values for vari abl e_2 are rout i ng_wi dt h
and routing_length. The valid value for vari abl e_3 isrouting_| ength.

index_1, index_2, and index_3 Complex Attributes
Use these attributes to specify the default indexes.
Syntax
phys_library(library_name;jq) {
;;.)acing_lut_template (template_name;q) {

index_1 (valuefgqt , Valueqoqt , Valueqoqt » --);
index_2 (valuefqgqt , Valueqoqt , Valueqoqt , --.);
index_3 (valueqqs , valuefoyt » Valueqoyy , --);

value, value, value, ...

Floating-point numbers that represent the default indexes.
Example

spacing_l ut _tenpl ate (resistance_tenplate_1) {
variable_1: routing_wdth;
variable_2: routing_wdth;
variable_3: routing_length;
index_1(0.3, 0.6, 0.9, 1.2);
index_2(0.3, 0.6, 0.9, 1.2);
index_2(1.2, 2.4, 3.8, 5.0);

wire_lut_template Group
The wi re_| ut _t enpl at e group defines the template referenced by the wi r e_ext ensi on_r ange_t abl e group.
Syntax

phys_library(library_name;q) {

wire_lut_template (template_name;y) {
...description...

template_name

The name of this lookup table template.
Example

wire_lut_tenplate(wire_tenplate_1) {

Simple Attributes

variable_1
variable_2
variable_3

Complex Attributes
index_1
index_2

index_3

variable_1, variable_2, and variable_3 Simple Attributes



Use these attributes to specify the routing widths and lengths.
Syntax
phys_library(library_name;q) {

\-/;/-ire_lut_template (template_name;q) {
variable_1 : routing_typejq ;
variable_2 : routing_typejq ;
variable_3 : routing_type;q ;

routing_type

The valid values for var i abl e_1 and variable_2 are r out i ng_wi dt h, routi ng_| engt h,
top_routing_w dth, bottom routing_w dth, extensi on_wi dt h, and ext ensi on_| engt h. The valid values
forvari abl e_3 are routing_wi dt h, routing_length, ext ensi on_wi dt h, and extension_length.

index_1, index_2, and index_3 Complex Attributes
Use these attributes to specify the default indexes.
Syntax
phys_library(library_name;q) {
\.A./.ire_lut_template (template_name;q) {

index_1 (valuefgat » Valuegoqt » Valueqoqt , --);
index_2 (valuegqgq , Valueqogt , Valueqoqt , --.);
index_3 (valueqqs , valuefoyt » Valueqoyy , -.);

value, value, value, ...

Floating-point numbers that represent the default indexes.

Example

wire_|lut_tenplate(resistance_tenplate_1) {
variable_1: routing_wdth;
variable_2: routing_wdth;
variable_3: routing_length;
index_1(0.3, 0.6, 0.9, 1.2);
index_2(0.3, 0.6, 0.9, 1.2);
index_2(1.2, 2.4, 3.8, 5.0);

2. Specifying Attributes in the resource Group

You use the r esour ce group to specify the process architecture (standard cell or array) and to specify the layer
information (such as routing or contact layer). The r esour ce group is defined inside the phys_I i brary group and must
be defined before you model any cell.

The information in this chapter includes a description and syntax example for the attributes that you can define within
the r esour ce group.

2.1 Syntax for Attributes in the resource Group

The following sections describe the syntax for the attributes you need to define in the resource group. The syntax for the
groups you can define within the r esour ce group are described in Chapter 3.

2.1.1 resource Group

The r esour ce group specifies the process architecture class. You must define a r esour ce group before you define any
macr o group. Also, you can have only one r esour ce group in a physical library.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {

architecture

Valid values are st d_cel | (standard cell technology) and ar r ay (gate array technology).



Example

resource(std_cell) {

-

Complex Attributes

contact _| ayer
devi ce_| ayer
overl ap_| ayer
substrate_| ayer

Note:

You must specify the layer definition from the substrate out; that is, from the layer closest to the substrate out to the layer
farthest from the substrate. You use the following attributes and groups to specify the layer definition:

Attributes: cont act _| ayer, device_layer, and over | ap_| ayer
Groups: pol y_l ayer, and routi ng_| ayer.
Groups

array
cont _| ayer

i mpl ant _| ayer

ndi ff_l ayer

pdi ff _I ayer

poly_| ayer
routing_| ayer
routing_w re_nodel
site

tile

via

For information about the syntax and usage of the above groups, see Chapter 3, “Specifying Groups in the resource Group .”

contact_layer Complex Attribute

The cont act _| ayer attribute defines the contact cut layer that enables current to flow between the device and the first
routing layer, or between any two routing layers.

Syntax
phys_library(library_name;q) {
|-'-ésource(architectureenum) {

contact_layer(layer_namejy) ;

layer_name

The name of the contact layer.
Example

contact_| ayer(cutO1) ;

device_layer Complex Attribute
The devi ce_| ayer attribute specifies the layers that are fixed in the base array.
Syntax
phys_library(library_name;q) {
'résource(architectureenum) {

device_layer(layer_nameyq) ;

layer_name

The name of the device layer.

Example



devi ce_| ayer (poly) ;

overlap_layer Complex Attribute
The over | ap_| ayer attribute specifies a layer for describing a rectilinear footprint of a cell.
Syntax
phys_library(library_name;q) {
'résource(architectureenum) {

overlap_layer(layer_name;y) ;

layer_name

The name of the overlap layer.
Example

overl ap_| ayer (ovl pl) ;

substrate_layer Complex Attribute
The substrat e_| ayer attribute specifies a substrate layer.
Syntax
phys_library(library_name;jq) {
.r.ésource(architectureenum) {

substrate_layer(layer_namejq) ;

layer_name

The name of the substrate layer.
Example

substrate_| ayer (ovl pl) ;

3. Specifying Groups in the resource Group

You use the r esour ce group to specify the process architecture (standard cell or array) and to specify the layer
information (such as routing or contact layer). The r esour ce group is defined inside the phys_I i br ary group and must
be defined before you model any cell.

This chapter describes the following groups:

array Group
cont_layer Group
implant_layer Group
ndiff_layer Group
pdiff_layer Group
poly_layer Group
routing_layer Group
routing_wire_model Group
site Group

tile Group

via Group

via_arrary rule Group

3.1 Syntax for Groups in the resource Group
The following sections describe the groups you define in the r esour ce group.
3.1.1 array Group
Use this group to specify the base array for a gate array architecture.

Syntax



phys_library(library_nameid) {
resource(architecturegnm) {

array(array_namejq) {

array_name

Specifies a name for the base array.
Note:
Standard cell technologies do not contain array definitions.
Example

array(arl) {

}

Groups
floorplan
routing_grid
tracks

floorplan Group
Use this group to specify the arrangement of sites in your design.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
array(array_namejq) {
floorplan(floorplan_name;y) {

}
}
}
}

floorplan_name

Specifies the name of a floorplan. If you do not specify a name, this floorplan becomes the default floorplan.
Example
floorplan(nyPl an) {

}

Group

site_array

site_array Group
Use this group to specify an array of placement site locations.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
array(array_nameq) {
floorplan(floorplan_name;q) {
site_array(site_name;q) {

site_name

The name of a predefined site to be used for this array.

Example



site_array(core) {

,

Simple Attribute

orientation

Complex Attribute

iterate
origin
pl acenent _rul e

orientation Simple Attribute
The ori ent at i on attribute specifies the site orientation when placed on the floorplan.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
array(array_namejg) {
floorplan(floorplan_name;q) {
site_array(site_name;q) {

orientation : valuegnym ;

}
}
}
}
}
value
Valid values are N (north), E (east), S (south), W(west), FN (flip north), FE (flip east), FS (flip south), and FW(flip west), as
shown in Figure 3-1.
Figure 3-1 Orientation Examples
M (narthy Eizasl & (south) W fwest)
FN (Hlip north) FE iflipsast) F5 iHipsouth) P (flipwest)
Example

orientation: E;

iterate Complex Attribute
The i t er at e attribute specifies how many times to iterate the site from the specified origin.
Syntax

phys_library(library_name;jq) {
resource(architecturegnym) {
array(array_nameq) {
floorplan(floorplan_name;q) {
site_array(site_name;q) {
iterate(num_Xjn, NUM_Yi,

Space_Xfoat: SPACe_Yioar) ;



num_x , num_y
Floating-point numbers that represent the x and y iteration values.
space_x , space_y
Floating-point numbers that represent the spacing values.
Example

iterate(20, 40, 55.200, 16. 100) ;

origin Complex Attribute
The ori gi n attribute specifies the point in the floorplan where you can place the first instance of your array.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
array(array_nameq) {
floorplan(floorplan_name;q) {
site_array(site_name;q) {
origin(NUM_Xqioat, NUM_Yfioar) ;

num_x , num_y
Floating-point numbers that specify the x- and y-coordinates for the starting point of your array.
Example

origin(-1.00, -1.00) ;

placement_rule Complex Attribute
The pl acenent _r ul e attribute specifies whether you can place an instance on the specified site array.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
array(array_namejq) {
floorplan(floorplan_name;q) {
site_array(site_name;q) {
placement_rule : valuegnm ;

}
}
}
}
}
value
Valid values are r egul ar, can_pl ace, and cannot _occupy.
where
’ Value ‘ Description
regular Base array of sites occupying the floorplan.
’ can_place ‘ Sites are available for placement.

cannot_occupy Sites are not available for placement.

Example

pl acenent _rul e: can_pl ace;

routing_grid Group

Use this group to specify the global cell grid overlaying the array, as shown in Figure 3-2. If you do not specify a routing grid,



the default grid is used.

Figure 3-2 A Routing Grid

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
array(array_namejq) {

routing_grid() {
routing_direction : valuegnym ;

grid_pattern(startgyy, gridsjn,
$pacefloal) )

}
}
}

Example
routing_grid() {

}

Simple Attribute

routing_direction

Complex Attribute

grid_pattern

routing_direction Simple Attribute
The rout i ng_di recti on attribute specifies the preferred grid routing direction.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
array(array_namejq) {

routing_grid() {
routing_direction : valuegnym ;

}
}
}
}

value

Valid values are hori zontal andvertical.
Example

routing_direction: horizontal ;

grid_pattern Complex Attribute
The gri d_pat t er n attribute specifies the global cell grid pattern.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {



array(array_namejq) {

routing_grid() {
grid_pattern(startgyyy, gridsjn,

spacefoat) ;

start
A floating-point number that represents the grid starting point.
grids
A number that represents the number of grids in the specified routing direction.
space
A floating-point number that represents the spacing between the respective grids.
Example

gridpattern(1.0, 100, 2.0)

tracks Group
Use this group to specify the routing track grid for the gate array.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
array(array_name;q) {
tracks() {
}
}

}
}

Note:
You must define at least one t r ack group for horizontal routing and one group for vertical routing.
Simple Attributes

| ayers
routing_direction

Complex Attribute

track_pattern

layers Simple Attribute
The | ayer s attribute specifies a list of layers available for the tracks.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
array(array_namejq) {

tracks() {
layers: "layerl_nameq, layer2_nameq,

..., layern_namejy" ;

}
}
}
}

layerl_name , layer2_name, ..., layern_name

A list of layer names.
Example

layers: "nmil, n8" ;



routing_direction Simple Attribute

The routing_di recti on attribute specifies the track direction and the possible routing direction.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
array(array_namejq) {
tracks() {

routing_direction: valuegnym ;

}
}
}
}

value
Valid values are hori zont al andverti cal .
Example

routing_direction: horizontal ;

track_pattern Complex Attribute

The track_pat t er n attribute specifies the track pattern.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
array(array_namejq) {
tracks() {

track_pattern(startyjoay,tracksn, spacingsoat) ;

}
}
}
}

start , tracks , spacing

Specifies the starting-point coordinate, the number of tracks, and the space between the tracks, respectively.
Example

track_pattern(1.40, 50, 10.5) ;

3.1.2 cont_layer Group
Use this group to specify values for the contact layer.
Syntax

phys_library(library_name;jq) {
resource(architectureg,m) {
cont_layer(layer_namejq) {

layer_name

The name of the contact layer.
Example

cont _|ayer() {

-

Simple Attributes

corner_m n_spaci ng
max_stack_l evel
spaci ng



Groups

encl osed_via_rul es
max_current _ac_absavg
max_current_ac_avg
max_current _ac_peak
max_current_ac_rms
max_current _dc_avg

corner_min_spacing Simple Attribute

The cor ner _mi n_spaci ng attribute specifies the minimum spacing allowed between two vias when their corners point to
each other; otherwise specifies the minimum edge-to-edge spacing.

Note:

The cor ner _m n_spaci ng complex attribute in the t opol ogi cal _desi gn_r ul es group specifies the minimum
distance between two contact layers. For more information, see “corner_min_spacing Complex Attribute” .

Syntax
phys_library(library_name;jq) {

resource(architecturegn,m) {
cont_layer () {

corner_min_spacing : valuefoq; ;

value

A positive floating-point number representing the spacing value.
Example

corner_min_spacing: 0.0;

max_stack_level Simple Attribute
The max_st ack attribute specifies a value for the maximum number of stacked vias.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
cont_layer() {

max_stack_level : valuej, ;

value

An integer representing the stack level.
Example

max_stack_| evel : 2;

spacing Simple Attribute
Defines the minimum separation distance between the edges of objects on the layer when the objects are on different nets.
Syntax

phys_library(library_name;q) {

resource(architecturegn,m) {
cont_layer () {

spacing : valuegqy ;

value

A positive floating-point number representing the minimum spacing value.



Example

spacing: 0.0;

enclosed_cut_rule Group
Use this group to specify the rules for cuts in the middle of the cut array.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
cont_layer () {

enclosed_cut_rule() {

}
}
}
}

Simple Attributes

max_cut s
max_nei ghbor _cut _spaci ng
mn_cuts
m n_encl osed_cut _spaci ng
m n_nei ghbor _cut _spaci ng

max_cuts Simple Attribute
The max_cut s attribute specifies the maximum number of neighboring cuts allowed within a specified space (range).
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {

cont_layer() {
enclosed_cut_rule(layer_name;y) {

max_cuts : valueyogy ;

value

A floating-point number representing the number of cuts.
Example

max_cuts: 0.0;

max_neighbor_cut_spacing Simple Attribute
The max_nei ghbor _cut _spaci ng attribute specifies the spacing (range) around the cut on the perimeter of the array.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {

cont_layer () {
enclosed_cut_rule(layer_name;y) {

max_neighbor_cut_spacing : valueygg ;

value

A floating-point number representing the spacing.
Example

max_nei ghbor _cut _spacing: 0.0;

min_cuts Simple Attribute

The mi n_cut s attribute specifies the minimum number of neighboring cuts allowed within a specified space (range).



Syntax

phys_library(library_name;jq) {
resource(architectureg,m) {

cont_layer () {
enclosed_cut_rule(layer_name;y) {

min_cuts : valuegqy ;

value

A floating-point number representing the number of cuts.
Example

mn_cuts: 0.0;

min_enclosed_cut_spacing Simple Attribute
The mi n_encl osed_cut _spaci ng attribute specifies the spacing (range) around the cut on the perimeter of the array.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {

cont_layer () {
enclosed_cut_rule(layer_name;g) {

min_enclosed_cut_spacing : valuegqg ;

value
A floating-point number representing the spacing.
Example

m n_encl osed_via_spacing: 0.0;

min_neighbor_cut_spacing Simple Attribute
The mi n_nei ghbor _cut _spaci ng attribute specifies minimum spacing around the
Syntax

phys_library(library_name;q) {
resource(architecturegm) {

cont_layer () {
enclosed_cut_rule(layer_name;y) {

min_neighbor_via_spacing : valuegqy; ;

value
A floating-point number representing the spacing around the cut on the perimeter of the array..
Example

m n_nei ghbor _cut _spacing: 0.0;

max_current_ac_absavg Group
Use this group to specify the absolute average value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
cont_layer () {



max_current_ac_absavg(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _ac_absavg() {

)...

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_avg Group
Use this group to specify an average value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
cont_layer () {

max_current_ac_avg(template_name;q) {

template_name
The name of the contact layer.
Example

max_current _ac_avg() {

-

Complex Attributes
index_1
i ndex_2

i ndex_3
val ues

max_current_ac_peak Group
Use this group to specify a peak value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
cont_layer () {

max_current_ac_peak(template_name;g) {

template_name

The name of the contact layer.
Example

max_current _ac_peak() {

-



Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_rms Group
Use this group to specify a root mean square value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
cont_layer () {

max_current_ac_rms(template_name;q) {

template_name

The name of the contact layer.
Example

max_current _ac_rms() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_dc_avg Group
Use this group to specify an average value for the DC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
cont_layer () {

max_current_dc_avg(template_namejq) {

template_name

The name of the contact layer.
Example

max_current _dc_avg() {

-

Complex Attributes
index_1
i ndex_2
val ues
3.1.3 implant_layer Group
Use this group to specify the legal placement rules when mixing high drive and low drive cells in the detail placement.

Syntax

phys_library(library_name;jq) {



resource(architecturegn,m) {
implant_layer(layer_namejq) {

layer_name

The name of the implant layer.
Simple Attributes
mn_wi dth
spaci ng
Complex Attribute

spaci ng_from | ayer

min_width Simple Attribute

The mi n_wi dt h attribute specifies the minimum width of any dimension of an object on the layer.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
implant_layer(layer_nameq) {

min_width : valuefqy ;

value

A floating-point number representing the width.
Example

mn_wdth: 0.0;

spacing Simple Attribute

The spaci ng attribute specifies the separation distance between the edges of objects on the layer when the objects are

on different nets.
Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
implant_layer(layer_namejq) {
spacing : valueggg; ;

}
}
}
value
A floating-point number representing the spacing.
Example
spacing: 0.0;

spacing_from_layer Complex Attribute

The spaci ng_from | ayer attribute specifies the minimum allowable spacing between two geometries on the layer.

Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
implant_layer(layer_namejq) {
spacing_from_layer (valuegqg,, Name;y );



value
A foating-point number representing the spacing.
name
A layer name.
Example

spaci ng_from.|ayer () ;

3.1.4 ndiff_layer Group

Use the ndi f f _| ayer group to specify the maximum current values for the n-diffusion layer.
max_current_ac_absavg Group

Use this group to specify the absolute average value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
ndiff_layer () {

max_current_ac_absavg(template_name;q) {

template_name
The name of the contact layer.
Example

max_current _ac_absavg() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_avg Group
Use this group to specify an average value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
ndiff_layer () {

max_current_ac_avg(template_name;y) {

template_name
The name of the contact layer.
Example

max_current _ac_avg() {

-

Complex Attributes

index_1
i ndex_2
i ndex_3
val ues



max_current_ac_peak Group
Use this group to specify a peak value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
ndiff_layer () {

max_current_ac_peak(template_name;q) {

template_name

The name of the contact layer.
Example

max_current _ac_peak() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_rms Group
Use this group to specify a root mean square value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
ndiff_layer () {

max_current_ac_rms(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _ac_rms() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_dc_avg Group
Use this group to specify an average value for the DC current that can pass through a cut.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
ndiff_layer () {

max_current_dc_avg(template_name;y) {



template_name

The name of the contact layer.
Example

max_current _dc_avg() {

-

Complex Attributes

index_1

i ndex_2

val ues
3.1.5 pdiff_layer Group
Use the pdi f f _| ayer group to specify the maximum current values for the p-diffusion layer.
max_current_ac_absavg Group
Use this group to specify the absolute average value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
pdiff_layer () {

max_current_ac_absavg(template_name;q) {

template_name
The name of the contact layer.
Example

max_current _ac_absavg() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_avg Group
Use this group to specify an average value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
pdiff_layer () {

max_current_ac_avg(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _ac_avg() {

-



Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_peak Group
Use this group to specify a peak value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
pdiff_layer () {

max_current_ac_peak(template_name;q) {

template_name

The name of the contact layer.
Example

max_current _ac_peak() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_rms Group
Use this group to specify a root mean square value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
pdiff_layer () {

max_current_ac_rms(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _ac_rms() {

)...

Complex Attributes

index_1
i ndex_2
i ndex_3
val ues
max_current_dc_avg Group
Use this group to specify an average value for the DC current that can pass through a cut.

Syntax

phys_library(library_name;jq) {



resource(architecturegn,m) {
pdiff_layer () {

max_current_dc_avg(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _dc_avg() {

-

Complex Attributes
index_1
i ndex_2
val ues
3.1.6 poly_layer Group
Use this group to specify the poly layer name and properties.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
poly_layer(layer_name;q) {

layer_name

The name of the poly layer.
Example

poly_layer() {

}

Simple Attributes

avg_l ateral _oxide_permittivity
avg_l at eral _oxi de_t hi ckness

hei ght

oxide_permttivity

oxi de_t hi ckness

res_per_sq

shrinkage

t hi ckness

Complex Attributes

conformal _| ateral _oxi de
| at eral _oxi de

Groups

max_current _ac_absavg
max_current_ac_avg
max_current _ac_peak
max_current_ac_rns
max_current _dc_avg

avg_lateral_oxide_permittivity Simple Attribute
This attribute specifies a value representing the average lateral oxide permittivity.
Syntax

phys_library(library_name;jq) {



resource(architecturegn,m) {
poly_layer(layer_name;q) {
avg_lateral_oxide_permittivity : valuegqyy, ;

permittivity
A floating-point number that represents the lateral oxide permittivity.
Example

avg_l ateral _oxi de_permittivity (0.0) ;

avg_lateral_oxide_thickness Simple Attribute
This attribute specifies a value representing the average lateral oxide thickness.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
poly_layer(layer_name;q) {
avg_lateral_oxide_thickness : valuegqy; ;

thickness
A floating-point number that represents the lateral oxide thickness.
Example

avg_l ateral _oxi de_t hi ckness (0.0) ;

height Simple Attribute

The hei ght attribute specifies the distance from the top of the substrate to the bottom of the routing layer.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
poly_layer(layer_name;q) {
height : type_namegqy; ;

type_name
A floating-point number representing the distance.
Example

height : 1.0;

oxide_permittivity Simple Attribute

The oxi de_permi tti vi ty attribute specifies the oxide permittivity for the layer.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
poly_layer(layer_name;q) {
oxide_permittivity : valuegqyy, ;

value

A floating-point number representing the permittivity.

Example

oxide_permttivity: 3.9;



oxide_thickness Simple Attribute
The oxi de_t hi ckness attribute specifies the oxide thickness for the layer.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
poly_layer(layer_name;q) {
oxide_thickness : valuegqy ;

float
A floating-point number representing the thickness.
Example

oxi de_t hi ckness: 2.0;

res_per_sq Simple Attribute
The r es_per _sq attribute specifies the resistance unit area of a poly layer.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
poly_layer(layer_name;q) {
res_per_sq : valueqgg ;

value
A floating-point number representing the resistance value.
Example

res_per_sq: 1.200e-01;

shrinkage Simple Attribute
The shri nkage attribute specifies the total distance by which the wire width on the layer will shrink or expand. The
shrinkage parameter is a sum of the shrinkage for each side of the wire. The post-shrinkage wire width represents the

final processed silicon width as calculated from the drawn silicon width in the design database.

Note:

Do not specify a value for the shri nkage attribute or shri nkage_t abl e group if you specify a value for
the process_scal e_f act or attribute.

Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
poly_layer(layer_name;q) {
shrinkage : valuegqg; ;

value

A floating-point number representing the distance. A positive number represents shrinkage; a negative number
represents expansion.

Example

shrinkage : 0.00046 ;

thickness Simple Attribute
The t hi ckness attribute specifies the thickness of the routing layer.

Syntax



phys_library(library_name;q) {
resource(architecturegnm) {
poly_layer(layer_name;q) {
thickness : valuegqys ;

value
A floating-point number representing the thickness.
Example

thickness: 0.02;

conformal_lateral_oxide Complex Attribute

The conf or mal _| at er al _oxi de attribute specifies values for the thickness and permittivity of a layer.

Syntax

phys_library(library_nane;q) {
resource(architecturegnym {
pol y_l ayer (|l ayer _name; 4) {
conformal _| ateral _oxi de(val ue_1¢| gq¢, Val ue_2¢ gt \
val ue_3¢| gat, val ue_4¢ o5t ) ;

) ..
}
}
value_1
A floating-point number that represents the oxide thickness.
value_2
A floating-point number that represents the topwall thickness.
value_3
A floating-point number that represents the sidewall thickness.
value_4
A floating-point number that represents the oxide permittivity.
Example

conformal _| ateral _oxide (0.2, 0.3, 0.21, 3.5) ;

lateral_oxide Complex Attribute

The | at er al _oxi de attribute specifies values for the thickness and permittivity of a layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
poly_layer(layer_name;q) {
lateral_oxide(thicknessg,, permittivityyoat ) 5

thickness
A floating-point number that represents the oxide thickness.
permittivity
A floating-point number that represents the oxide permittivity.
Example

| at eral _oxi de (0.024, 3.6) ;

max_current_ac_absavg Group



Use this group to specify the absolute average value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;q) {
resource(architecturegm) {
pdiff () {

max_current_ac_absavg(template_namejq) {

template_name

The name of the contact layer.
Example

max_current _ac_absavg() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_avg Group
Use this group to specify an average value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
pdiff () {

max_current_ac_avg(template_namejq) {

template_name

The name of the contact layer.
Example

max_current _ac_avg() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_peak Group
Use this group to specify a peak value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
pdiff () {

max_current_ac_peak(template_name;q) {

template_name



The name of the contact layer.
Example

max_current _ac_peak() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_rms Group
Use this group to specify a root mean square value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
pdiff () {

max_current_ac_rms(template_name;q) {

template_name
The name of the contact layer.
Example

max_current _ac_rms() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_dc_avg Group
Use this group to specify an average value for the DC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
pdiff () {

max_current_dc_avg(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _dc_avg() {

-

Complex Attributes

index_1
i ndex_2
val ues



3.1.7 routing_layer Group
Use this group to specify the routing layer name and properties.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;q) {

layer_name

The name of the routing layer.
Example
routing_l ayer (nt) {

}

Simple Attributes

avg_l ateral _oxide_permittivity
avg_| ateral _oxi de_t hi ckness
basel i ne_t enper at ure

cap_mul tiplier

cap_per_sq

coupl i ng_cap

defaul t _routing_width
edgecapaci t ance
field_oxide_permittivity

fiel d_oxide_thickness
fill_active_spacing

fringe_cap

hei ght

i nduct ance_per _di st

max_current _density

max_| engt h

max_observed_spaci ng_ratio_for_| pe

max_w dt h

m n_area

m n_encl osed_ar ea

m n_encl osed_wi dth
mn_fat_wire_wdth
mn_fat_via_wdth
mn_l ength

mn_w dth
mn_wre_split_width
of f set

oxide_permttivity

oxi de_t hi ckness

pitch

process_scal e_f act or
res_tenperature_coefficient
routing_direction

same_net _mi n_spaci ng

shri nkage

spaci ng

t hi ckness

u_shaped_wi re_spaci ng

W re_extension

wi re_ext ensi on_r ange_check_connect _only
wi r e_ext ensi on_r ange_check_corner _only

Complex Attribute

conformal _| ateral _oxi de
| at eral _oxi de

m n_ext ensi on_wi dth

m n_shape_edge

pl ate_cap

ranged_spaci ng

spaci ng_check_style

st ub_spaci ng

Groups

end_of _| i ne_spacing_rule
extension_via_rule
max_current _ac_absavg
max_current_ac_avg
max_current _ac_peak
max_current_ac_rns
max_current _dc_avg

m n_edge_rul e



m n_encl osed_area_tabl e
notch_rul e

resi stance_tabl e
shrinkage_t abl e

spaci ng_t abl e

wi re_extensi on_range_tabl e

avg_lateral_oxide_permittivity Simple Attribute

This attribute specifies a value representing the average lateral oxide permittivity.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
avg_lateral_oxide_permittivity : valuegqyy ;

permittivity
A floating-point number that represents the lateral oxide permittivity.
Example

avg_l ateral _oxide_permittivity (0.0) ;

avg_lateral_oxide_thickness Simple Attribute
This attribute specifies a value representing the average lateral oxide thickness.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {
avg_lateral_oxide_thickness : valuegqy; ;

thickness
A floating-point number that represents the lateral oxide thickness.
Example

avg_l ateral _oxi de_t hi ckness (0.0) ;

baseline_temperature Simple Attribute
This attribute specifies a baseline operating condition temperature.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
baseline_temperature : valueyqy; ;

value

A floating-point number representing the temperature.
Example

basel i ne_tenperature: 60.0;

cap_multiplier Simple Attribute

Use the cap_mul ti pl i er attribute to specify a scaling factor for interconnect capacitance to account for changes
in capacitance due to nearby wires.

Syntax



phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {
cap_multiplier : valuegqg ;

value
A floating-point number representing the scaling factor.
Example

cap_multiplier: 2.0

cap_per_sq Simple Attribute

The cap_per _sq attribute specifies the substrate capacitance per unit area of a routing layer.

Syntax

phys_library(library_name;jq) {
resource(architectureenm) {
routing_layer(layer_name;q) {
cap_per_sq : valuefog; ;

value
A floating-point number that represents the capacitance for a square unit of wire, in picofarads per square distance unit.
Example

cap_per_sqg: 5.909e-04;

coupling_cap Simple Attribute

The coupl i ng_cap attribute specifies the coupling capacitance per unit length between parallel wires on the same layer.

Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
coupling_cap : valuefgys

value
A floating-point number that represents the capacitance value.
Example

coupl i ng_cap: 0.000019;

default_routing_width Simple Attribute

The def aul t _routi ng_wi dt h attribute specifies the minimal routing width (default) for wires on the layer.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
default_routing_width : valuefqy; ;

value

A positive floating-point number representing the default routing width.

Example



defaul t _routing: 4.400e-01;

edgecapacitance Simple Attribute

The edgecapaci t ance attribute specifies the total peripheral capacitance per unit length of a wire on the routing layer.

Syntax

phys_library(library_name;q) {
resource(architecturegpym) {
routing_layer(layer_name;g) {
edgecapacitance : valuefoy ;

value
A floating-point number that represents the capacitance per unit length value.
Example

edgecapaci tance : 0. 00065 ;

field_oxide_permittivity Simple Attribute

The fiel d_oxide_perm ttivity attribute specifies the relative permittivity of the field oxide.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
field_oxide_permittivity : valuegqy ;

value
A positive floating-point number representing the relative permittivity.
Example

field_oxide_permttivity: 3.9;

field_oxide_thickness Simple Attribute

The fi el d_oxi de_t hi ckness attribute specifies the field oxide thickness.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {
field_oxide_thickness : valuefoqy ;

value
A positive floating-point number in distance units.
Example

field_oxide_thickness: 0.5;

fill_active_spacing Simple Attribute

Thefill _active_spaci ng attribute specifies the spacing between fill metal and active geometry.

Syntax

phys_library(valueqgg) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
fill_active_spacing : valuegqg ;



}
}
value
A floating-point number that represents the spacing.
Example
fill_active_spacing: 0.0;

fringe_cap Simple Attribute
The f ri nge_cap attribute specifies the fringe (sidewall) capacitance per unit length of a routing layer.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
fringe_cap : valueqqy ;

value
A floating-point number that represents the capacitance value.
Example

fringe_cap: 0.00023;

height Simple Attribute

The hei ght attribute specifies the distance from the top of the substrate to the bottom of the routing layer.

Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
height : valuefoq; ;

}
}
}
value
A floating-point number representing the distance.
Example
height : 1.0;

inductance_per_dist Simple Attribute

The i nduct ance_per _dist attribute specifies the inductance per unit length of a routing layer.

Syntax

phys_library(library_name;jq) {
resource(architecturegnym) {
routing_layer(layer_name;y) {
inductance_per_dist : valuefqy; ;

value

A floating-point number that represents the inductance value.

Example

i nduct ance_per _di st : 0.0029;

max_current_density Simple Attribute



The max_current _densi ty attribute specifies the maximum current density for a contact.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
max_current_density : valuegqg ;

value

A floating-point number that represents, in amperes per centimeter, the maximum current density the contact can carry.
Example

max_current _density: 0.0;

max_length Simple Attribute
The max_| engt h attribute specifies the maximum length of wire segments on the layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
routing_layer(layer_name;y) {
max_length : valueygg ;

value

A floating-point number that represents wire segment length.
Example

max_l ength: 0.0;

max_observed_spacing_ratio_for_Ipe Simple Attribute
This attribute specifies the maximum wire spacing for layer parasitic extraction (LPE) when calculating intracapacitance.

Use the true spacing value for calculating intracapacitance when the spacing between all wires reflects the following equation:

di st ances < spaci ng * nax_observed_spaci ng_ratio_for_| pe

Use a calculated value as shown below for calculating intracapacitance when the spacing between all wires reflects the
following equation.

di st ances > (spaci ng * nax_observed_spacing_rati o_for_| pe)

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
max_observed_spacing_ratio_for_Ipe : valuegqg ;

value

A floating-point number that represents the distance.
Example

max_observed_spacing_ratio_for_lpe: 3.0;

max_width Simple Attribute

The max_wi dt h attribute specifies the maximum width of wire segments on the layer for DRC.



Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {

max_width : valuegqy ;

value
A floating-point number that represents wire segment width.
Example

max_wi dth: 0.0;

min_area Simple Attribute

The mi n_ar ea attribute specifies the minimum metal area for the given routing layer.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;q) {

min_area : valueygg; ;

value
A floating-point number that represents the minimum metal area.
Example

mn_area: 0.0;

min_enclosed_area Simple Attribute

The mi n_encl osed_ar ea attribute specifies the minimum metal area, enclosed by ring-shaped wires or vias, for the
given routing layer.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {
min_enclosed_area : valuegqy ;

value
A floating-point number that represents the minimum metal area.
Example

m n_encl osed_area: 0.14;

min_enclosed_width Simple Attribute

The mi n_encl osed_wi dt h attribute specifies the minimum metal width for the given routing layer.

Syntax

phys_library(library_name;q) {
resource(architecturegn ) {
routing_layer(layer_name;y) {
min_enclosed_width : valuegqg ;

value



A floating-point number that represents the minimum metal width.

Example

m n_encl osed_width: 0.14;

min_fat_wire_width Simple Attribute

The mi n_f at _wi re_wi dt h attribute specifies the minimal wire width that defines whether a wire is a fat wire.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {

min_fat_wire_width : valuegq, ;

value
A floating-point number that represents the minimal wire width.
Example

mn_fat_wire_width: 0.0;

min_fat_via_width Simple Attribute

The mi n_f at _vi a_wi dt h attribute specifies a threshold value for using the fat wire spacing rule instead of the default
spacing rule

Syntax

phys_library(library_name;q) {
resource(architecturegm) {
routing_layer(layer_name;y) {
min_fat_via_width : valuegqy

value
A floating-point number that represents the threshold value.
Example

mn_fat_via_width: 0.0;

min_length Simple Attribute

The mi n_| engt h attribute specifies the minimum length of wire segments on the layer for DRC.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {
min_length : valuegqy ;

value

A floating-point number that represents the minimum wire segment length.

Example

mn_length: 0.202;

min_width Simple Attribute

The mi n_wi dt h attribute specifies the minimum width of wire segments on the layer for DRC.

Syntax



phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {
min_width : valueygg ;

value

A floating-point number that represents the minimum wire segment width.
Example

mn_wdth: 0.202;

min_wire_split_width Simple Attribute
This attribute specifies the minimum wire width for split wires.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
min_wire_split_width : valuefqy ;

value
A floating-point number that represents the minimum wire split width.
Example

mn_wre_split_width: 0.202;

offset Simple Attribute

The of f set attribute specifies the offset distance from the placement grid to the routing grid.The default is one half the
routing pitch value.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
offset : valuefoy ;

value
A floating-point number representing the distance.
Example

of fset : 0.0025;

oxide_permittivity Simple Attribute
The oxi de_permi tti vi ty attribute specifies the permittivity for the layer.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
oxide_permittivity : valuegqgy, ;

value

A floating-point number representing the permittivity.



Example

oxide_permittivity: 3.9;

oxide_thickness Simple Attribute

The oxi de_t hi ckness attribute specifies the oxide thickness for the layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
routing_layer(layer_name;y) {
oxide_thickness : valuefqgy ;

value
A floating-point number representing the thickness.
Example

oxi de_t hi ckness : 1.33;

pitch Simple Attribute

The pi t ch attribute specifies the track distance (center point to center point) of the detailed routing grid for a standard-
cell routing layer.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;) {
pitch : valueqqg ;

value
A floating-point number representing the specified distance.
Example

pitch: 8.400e-01;

process_scale_factor Simple Attribute
This attribute specifies the factor to use before RC calculation to scale the length, width, and spacing.
Note:

Do not specify a value for the process_scale_factor attribute if you specify a value for the shr i nkage attribute
or shri nkage_t abl e group.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
process_scale_factor : valuegqy ;

value

A floating-point number representing the scaling factor.
Example

process_scal e_factor : 0.95;

res_per_sq Simple Attribute

The r es_per _sq attribute specifies the resistance unit area of a routing layer.



Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
res_per_sq : valuegoy ;

value
A floating-point number representing the resistance value.
Example

res_per_sq: 1.200e-01;

res_temperature_coefficient Simple Attribute

Use the t enper at ur eCoef f attribute to define the coefficient of the first-order correction to the resistance per square when
the operating temperature is not equal to the nominal temperature at which the resistance per square variables are defined.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
res_temperature_coefficient : valuegqgy;

value
A floating-point number representing the temperature coefficient.
Example

res_tenperature_coefficient : 0.00;

routing_direction Simple Attribute

The routi ng_di rect i on attribute specifies the preferred direction for routing wires.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {
routing_direction : valuegnynm ;

value
Valid values are hori zont al andverti cal .
Example

routing_direction: horizontal ;

same_net_min_spacing Simple Attribute
This attribute specifies a smaller spacing distance rule than the default rule for two shapes belonging to the same net.
Syntax

phys_library(library_name;q) {
resource(architecturegn ) {
routing_layer(layer_name;y) {
same_net_min_spacing : valuefoqy ;

value



A floating-point number representing the spacing distance.
Example

sane_net _min_spacing: 0.04;

shrinkage Simple Attribute

The shri nkage attribute specifies the total distance by which the wire width on the layer will shrink or expand. The
shrinkage parameter is a sum of the shrinkage for each side of the wire. The postshrinkage wire width represents the
final processed silicon width as calculated from the drawn silicon width in the design database.

Note:

Do not specify a value for the shr i nkage attribute or shri nkage_t abl e group if you specify a value for
the process_scal e_f act or attribute.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
shrinkage : valueqqys ;

value

A floating-point number representing the distance. A positive number represents shrinkage; a negative number
represents expansion.

Example

shrinkage : 0.00046 ;

spacing Simple Attribute
The spaci ng attribute specifies the minimal (default) value for different net (edge to edge) spacing for regular wiring on the

layer. This spacing value applies to all routing widths unless overridden by the r anged_spaci ng attribute in the
same rout i ng_| ayer group or by the wi re_r ul e group.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;) {
spacing : valuegqys ;

value
A floating-point number representing the minimal different net spacing value.
Example

spaci ng: 3.200e-01;

thickness Simple Attribute

The t hi ckness attribute specifies the nominal thickness of the routing layer.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;g) {
thickness : valueggy; ;

value

A floating-point number representing the thickness.
Example

thickness: 0.02;



u_shaped_wire_spacing Simple Attribute

The u_shaped_wi r e_spaci ng attribute specifies that a u-shaped notch requires more spacing between wires than the value
of the spaci ng attribute allows.

Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
routing_layer(layer_name;y) {
u_shaped_wire_spacing : valueyqy ;

value
A floating-point number that represents the spacing value.
Example

u_shaped_wi re_spacing: 0.0;

wire_extension Simple Attribute

The wi r e_ext ensi on attribute specifies the distance for extending wires at vias.

Syntax
phys_library(library_nameid) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
wire_extension : valuefoqy ;

value

A floating-point number that represents the wire extension value. A zero value specifies no wire extension. A nonzero value
must be at least half the routing width for the layer.

Example

wire_extension: 0.025;

wire_extension_range_check_connect_only Simple Attribute

This attribute specifies whether the projection length requires wide wire spacing.

Syntax
phys_library(library_nameid) {
resource(architecturegnm) {
routing_layer(layer_name;) {
wire_extension_range_check_connect_only : Boolean ;

value
Valid values are true and false.
Example

wi re_ext ensi on_r ange_check_connect _only: true;

wire_extension_range_check_corner Simple Attribute
This attribute specifies whether the projection length requires wide wire spacing.
Syntax
phys_library(library_nameid) {
resource(architecturegnm) {

routing_layer(layer_name;y) {
wire_extension_range_check_corner : Boolean ;



Boolean
Valid values are true and false.
Example

Wi re_ext ensi on_range_check_corner : true;

conformal_lateral_oxide Complex Attribute
This attribute specifies values for the thickness and permittivity of a layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
conformal_lateral_oxide(value_1qq4;, Value_2¢oqat\
value_3jpa, Value_4qoat) ;

)
}
}
value_1
A floating-point number that represents the oxide thickness.
value_2
A floating-point number that represents the topwall thickness.
value_3
A floating-point number that represents the sidewall thickness.
value_4
A floating-point number that represents the oxide permittivity.
Example

conformal _| ateral _oxide (0.2, 0.3, 0.21, 3.6) ;

lateral_oxide Complex Attribute

The | at er al _oxi de attribute specifies values for the thickness and permittivity of a layer.

Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
lateral_oxide(thicknessyqy, permittivityyoq; ) ;

thickness

A floating-point number that represents the oxide thickness.
permittivity
A floating-point number that represents the oxide permittivity.
Example

| ateral _oxide(0.)4, 3.9) ;

min_extension_width Complex Attribute

The mi n_ext ensi on_wi dt h attribute specifies the rules for a protrusion.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
min_extension_width (value_1¢qq,



value_2foq,value_3foqp);

value_1

A floating-point number that represents minimum wire width.
value_2

A floating-point number that represents the maximum extension length.
value_3

A floating-point number that represents the minimum extension width.

Example

m n_extension_width() ;

min_shape_edge Complex Attribute
For a polygon, this attribute specifies the maximum number of edges of minimum edge length.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {
min_shape_edge (lengthgoy, €dgesiy );

length
A floating-point number that represents the minimum length of a polygon edge.
edges
An integer that represents the maximum number of polygon edges.
Example

m n_shape_edge(0. 02, 3) ;

plate_cap Complex Attribute

The pl at e_cap attribute specifies the interlayer capacitance per unit area when a wire on the first routing layer overlaps a
wire on the second routing layer.

Note:

The pl at e_cap statement must follow all the r out i ng_| ayer statements and precede the r outi ng_wi r e_nodel statements.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
plate_cap(PCAP_la_lbgqat, PCAP_la_lbgoqt
PCAP_IN-1_Infoqt) ;

}
}
}
PCAP_la_lb

Represents a floating-point number that specifies the plate capacitance per unit area between two routing layers, layer a

and layer b. The number of PCAP values is determined by the number of previously defined routing layers. You must

specify every combination of routing layer pairs based on the order of the routing layers. For example, if the layers are defined

as substrate, layer1, layer2, and layer3, then the PCAP values are defined in PCAP_| 1_| 2, PCAP_| 1_| 3, and PCAP_| 2_| 3.
Example

The example shows a pl at e_cap statement for a library with four layers. The values are indexed by the routing layer order.

plate_cap( 0.35, 0.06, 0.0, 0.25, 0.02, 0.15) ;

/* PCAP_1_2, PCAP_1_3, PCAP_1_4, PCAP_2_3, PCAP_2_4, PCAP_3_4*/

ranged_spacing Complex Attribute



The r anged_spaci ng attribute specifies the different net spacing (edge to edge) for regular wiring on the layer. You can
also use the r anged_spaci ng attribute to specify the minimal spacing for a particular routing width range of the metal. You
can use more than one r anged_spaci ng attribute to specify spacings for different ranges.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
ranged_spacing(min_widthgqa,, max_widthggat,

Spacingfoat);

min_width, max_width

Floating-point numbers that represent the minimum and maximum routing width range.

spacing

A floating-point number that represents the spacing.

Example

ranged_spacing(2.5, 5.5, 1.3) ;

spacing_check_style Complex Attribute

The spaci ng_check attribute specifies the minimum distance.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {
spacing_check_style : check_style_namegp m ;

check_style_name

Valid values are manhat t an and di agonal .
Example

spaci ng_check_styl e: di agonal ;

stub_spacing Complex Attribute

The st ub_spaci ng attribute specifies the distances required between the edges of two objects on a layer when the
distance that the objects run parallel to each other is less than or equal to a specified threshold.

Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
stub_spacing(layer_name;q) {
stub_spacing (spacingsoat.
max_length_thresholdjg,y,

min_wire_widthgo,

spacing

max_wire_widthyga);

A floating-point number that is less than the minimum spacing value specified for the layer.

max_length_threshold

A floating-point number that represents the maximum distance that two objects on the layer can run parallel to each other.

min_wire_width

A floating-point number that represents the minimum spacing to a neighbor wire (optional).

max_wire_width

A floating-point number that represents the maximumspacing to a neighbor wire (optional).



Example

st ub_spaci ng( 1. 05, 0.08)

end_of_line_spacing_rule Group
Use the end_of _| i ne_spaci ng_r ul e attribute to specify the spacing between a stub wire and other wires.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;q) {
end_of_line_spacing_rule() {
}
}
}
}
Simple Attributes
end_of _line_corner_keepout_width
end_of_line_edge_checking
end_of_line_metal_max_width
end_of_line_min_spacing
max_wire_width
Example

end_of _|ine_spacing_rule() {

-

end_of_line_corner_keepout_width Simple Attribute
This attribute specifies the corner keepout width.
Syntax

phys_library(library_name;jq) {
resource(architectureenm) {
routing_layer(layer_name;g) {

end_of_line_spacing_rule() {
end_of_line_corner_keepout_width : valuegygean ;

value

Valid values are 1 and 0.
Example

end_of _| i ne_corner_keepout_width: 0.0;

end_of_line_edge_checking Simple Attribute
This attribute specifies the number of edges to check.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {

end_of_line_spacing_rule() {
end_of_line_edge_checking : valuegym ;

value

Valid values are one_edge, two_edges, and three_edges.
Example

end_of _| i ne_edge_checki ng



end_of_line_metal_max_width Simple Attribute
The maximum distance between two objects on a layer.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {

end_of_line_spacing_rule() {
end_of_line_metal_max_width : valuegqg; ;

value

A floating-point number representing the width.
Example

end_of _| i ne_netal _max_wi dth

end_of_line_min_spacing Simple Attribute
This attribute specifies the minimum distance required between the parallel edges of two objects on the layer.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
routing_layer(layer_name;y) {

end_of_line_spacing_rule() {
end_of_line_min_spacing :valuefqa; ;

value

A floating-point number representing the spacing.
Example

end_of _|ine_m n_spacing: 0.0;

max_wire_width Simple Attribute
Use this attribute to specify the maximum wire width for the spacing rule.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {

end_of_line_spacing_rule() {
max_wire_width :valueggy ;

value

A floating-point number representing the width.
Example

max_w re_wi dth

extension_via_rule Group
Use this group to define specific via and minimum cut numbers for a given fat metal width and extension range.

Syntax



phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
extension_via_rule() {

}
}
}
}

Simple Attribute
related_layer
Groups

min_cuts_table
reference_cut_table

Example

extension_via_rule () {

-

related_layer
Therel at ed_| ayer attriibute specifies the contact layer to which this rule applies.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {

extension_via_rule() {
related_layer : layer_namejq ;

layer_name

A string value representing the layer name.
Example

rel ated_| ayer : ;

min_cuts_table Group
Use this group to specify the minimum number of vias.
Syntax

phys_library(library_name;q) {
resource(architecturegn ) {
routing_layer(layer_name;y) {

extension_via_rule() {
min_cuts_table (template_name;y) {

index_1("valueqog, valuegoay, -..") ;
index_2("valueygyy, valuegogt, -..") ;
values ("valueqgy, valueqggy, --.") ;

wire_lut_template_name
The wi re_| ut _t enpl at e name.
Complex Attributes
index_1
index_2
values

index_1 and index_2 Complex Attributes

These attributes specify the default indexes.



Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {

extension_via_rule() {
min_cuts_table(wire_lut_template_name;y)

index_1 ("valuefoqp, Valueqoag, ---") ;

index_2 ("valueygqay, Valueqoqy, ---") 5

values ("valueqqr, Valueqogt, ---") ;

}
}
}
}
Example
extension_via_rul e (tenplate_nane) {
index_1("0.6. 0.8, 1.2");
index_2("0.6, 0.8, 1.0") ;
val ues ( "0.07, 0.08, 0.09") ;

reference_cut_table Group

Use this group to specify a table of pre-defined via values.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {

routing_layer(layer_name;y) {
extension_via_rule(via_array_lut_template_namejq) {

reference_cut_table (wire_lut_template_namejq) {
index_1("valueggat, Valuefoqt, ---") ;
index_2("valueqgg, valuegoqy, -..") ;

)

values ("valuegqyy, Valuefoqy, --

via_arrary_lut_template_name

The vi a_array_| ut _t enpl at e name.

Complex Attributes

index_1
index_2
values

index_1 and index_2 Complex Attributes

These attributes specify the default indexes.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {

extension_via_rule() {
index_1 ("valuefggy, valueggy, valueggyy, --.") ;

index_2 ("valuefgqi, Valueqga, Valuefoqt, ---

values ("valuefoq, Valueqgay, vValuefoqg, ---

}
}
}
}
Example
extension_via_rul e(tenplate_nane) {
index_1("0.6. 0.8, 1.2");
index_2("0.6, 0.8, 1.0") ;
val ues ( "0.07, 0.08, 0.09") ;

max_current_ac_absavg Group



Use this group to specify the absolute average value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;q) {
resource(architecturegm) {
routing_layer () {

max_current_ac_absavg(template_namejq) {

template_name

The name of the contact layer.
Example

max_current _ac_absavg() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_avg Group
Use this group to specify an average value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer () {

max_current_ac_avg(template_namejq) {

template_name

The name of the contact layer.
Example

max_current _ac_avg() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_peak Group
Use this group to specify a peak value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer () {

max_current_ac_peak(template_name;q) {

template_name



The name of the contact layer.
Example

max_current _ac_peak() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_ac_rms Group
Use this group to specify a root mean square value for the AC current that can pass through a cut.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
routing_layer () {

max_current_ac_rms(template_name;q) {

template_name
The name of the contact layer.
Example

max_current _ac_rms() {

-

Complex Attributes
index_1
i ndex_2
i ndex_3
val ues
max_current_dc_avg Group
Use this group to specify an average value for the DC current that can pass through a cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
routing_layer () {

max_current_dc_avg(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _dc_avg() {

-

Complex Attributes

index_1
i ndex_2
val ues



min_edge_rule Group
Use the m n_edge_r ul e group to specify the minimum edge length rules.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
min_edge_rule() {

}
}
}
}

Example
m n_edege_rule () {

.

Simple Attributes
concave_corner_required
max_number_of_min_edges
max_total_edge_length
min_edge_length
concave_corner_required Simple Attribute
This attribute specifies whether a concave corner triggers a violation of the minimum edge length rules.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {

min_edge_rule() {
concave_corner_required : valuegggjean

value
Valid values are TRUE and FALSE.
Example

concave_corner _required: TRUE;

max_number_of_min_edges Simple Attribute
This attribute specifies the maximum number of consecutive short (minimum) edges.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {

min_edge_rule() {
max_number_of_min_edges : valuej ;

value

An integer value representing the number of edges.
Example

max_nunber _of _mi n_edges: 1;

max_total_edge_length Simple Attribute

This attribute specifies the maximum allowable total edge length.



Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {

min_edge_rule() {
max_total_edge_length : valueqqy, ;

value
A floating-point number representing the edge length.
Example

max_total _edge_length: 0.0;

min_edge_length Simple Attribute
The mi n_edge_| engt h attribute specifies the length for defining short edges
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {

min_edge_rule() {
min_edge_length : valuegqy ;

term
A floating-point number representing the edge length.
Example

m n_edge_l ength: 0.0;

min_enclosed_area_table Group
Use this group to specify a range of values for an enclosed area.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;g) {
min_enclosed_area_table(wire_lut_template_name;y) {

}
}
}

wire_lut_template_name
The wi re_| ut _t enpl at e name.
Example

m n_encl osed_area_table () {

-

Complex Attributes

index_1
values

index_1 Complex Attribute
The i ndex_1 attribute specifies the default indexes.

Syntax



phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
min_enclosed_area_table(wire_lut_template_name;y) {
index_1 ("valueyggp, Valueqgy Valuesoqy, -..")
index_2 ("valuefggay, valueggy, valueqgyy, -..")
values ("valueyqyt, Valueqoyy, Valueqoyy, --.") ;

}
}
}

Example

m n_encl osed_area_t abl e (tenpl at e_nane) {
index_1("0.6. 0.8, 1.2");
val ues ( "0.07, 0.08, 0.09") ;
notch_rule Group

Use the not ch_r ul e group to specify the notch rules.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
notch_rule() {

}
}
}
}

Example

notch_rule() {

-

Simple Attributes

min_notch_edge_length
min_notch_width

min_notch_edge_length Simple Attribute
This attribute specifies the notch height.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
routing_layer(layer_name;y) {

notch_rule() {
min_notch_edge_length : valuegqy ;

value
A floating-point number representing the notch height.
Example

m n_notch_edge_l ength: 0.4;

min_notch_width Simple Attribute
This attribute specifies the notch width.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_layer(layer_name;y) {
notch_rule() {



min_notch_width : valuegqy ;

value
A floating-point number representing the notch width.
Example

mn_notch_width: 0.26;

min_wire_width Simple Attribute
This attribute specifies the minimum wire width.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_layer(layer_name;g) {

notch_rule() {
min_wire_width : valuegqy; 3

value
A floating-point number representing the wire width.
Example

mn_wrewidth: 0.26;

resistance_table Group
Use this group to specify an array of values for sheet resistance.
Syntax

phys_library(library_name;q) {
resource(architecturegm) {
routing_layer(layer_name;y) {
resistance_table(template_name;y) {

}
}
}
}

template_name
The name of ar esi st ance_| ut _t enpl at e defined at the phys_I i brary level.
Example

resistance_table () {

-

Complex Attributes
index_1
index_2
values
index_1 and index_2 Complex Attributes
These attributes specify the default indexes.

Syntax

phys_library(library_name;q) {
resource(architecturegm) {
routing_layer(layer_name;y) {
resistance_table(template_name;y) {



index_1 ("valueygg, Valueqoa Valueqoqy, -..")

index_2 ("valueygqar, Valueqogr, Valueqoa, ---")

values ("valuefyg, valueqqy, valueqoay, --.") ;

}
}
}
}

Example

resi stance_t abl e (tenpl at e_nane) {
index_1("0.6. 0.8, 1.2");
index_2("0.6, 0.8, 1.0") ;
val ues ( "0.07, 0.08, 0.09") ;

shrinkage_table Group
Use this group to specify a lookup table template.
Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
routing_layer(layer_name;y) {
shrinkage_table(template_name;y) {

}
}
}
}

template_name

The name of a shri nkage_| ut _t enpl at e defined at the phys_I i brary level.

Example

shrinkage_t abl e (shrinkage_l ut) {

.

Complex Attributes

index_1

index_2

values
index_1 and index_2 Complex Attributes

These attributes specify the default indexes.
Syntax

phys_library(library_name;q) {

shrinkage_table (template_name;q) {

index_1 (valueyoqr, Valueqogr, Valueqogt, -.-);
index_2 (valueggyy, valuegyyy, valueyqoay, --.);
values ("valueygqyt, Valueqoyy, Valueqey", "...", "...") ;

value, value, value, ...

Floating-point numbers that represent the indices for this shrinkage table and the shrinkage table values.

Example

shri nkage_t abl e (shri nkage_t enpl at e_nane) {
val ues ("0.02, 0.03, 0.04", "0.0,10.02, 0.03");

}

spacing_table Group
Use this group to specify a lookup table template.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {



routing_layer(layer_name;y) {
spacing_table(template_name;q) {

}
}
}
}
template_name
The name of a spaci ng_| ut _t enpl at e defined at the phys_| i brary level.

Example

spaci ng_t abl e (spaci ng_tenpl ate_1) {

}

Complex Attributes

index_1
index_2
index_3
values

index_1, index_2, index_3, and values Complex Attributes
These attributes specify the indices and values for the spacing table.
Syntax
phys_library(library_name;q) {

spacing_table (template_namejq) {
index_1 (valuefgq, Valueqogat, valueqoat, ---);
index_2 (valuegqgyy, valuegqyyy, valueqoay, --.);
index_3 (valueygqat, Valueqoyy, Valueqggt, ---);
values ("valueyggy, Valueqogy, Valueqoat", "...",

"'

value, value, value, ...

Floating-point numbers that represent the indices and spacing table values.

Example
spaci ng_t abl e (spaci ng_tenpl ate_1) {
index_1(0.0, 0.0, 0.0, 0.0);
index_2(0.0, 0.0, 0.0, 0.0);
index_3(0.0, 0.0, 0.0, 0.0);

val ues (0.0, 0.0, 0.0, 0.0);
}
wire_extension_range_table Group

Use this group to specify the length of a wire extension where the wide wire spacing must be observed. A wire extension is
a piece of thin or fat metal extended out from a wide wire.

Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
routing_layer(layer_name;y) {
wire_extension_range_table(template_name;y) {

}
}
}
}
template_name
The name of awi re_| ut _t enpl at e defined at the phys_I i brary level.
Example

wire_extension_range_table(wire_tenplate_1) {

L

Complex Attributes



index_1
values

index_1 and values Complex Attributes
These attributes specify the wire width values and corresponding wi r e_ext ensi on_r ange values.
Syntax
phys_library(library_name;q) {

wire_extension_range_table (template_name;q) {
index_1 (valuefgat » Valueqoqt » Valueqoqt , --);

values ("valuefgqg, Valueqgay, valuegoqa', ... ")

value, value, value, ...

Floating-point numbers.

Example
wi re_extension_range_table(wire_tenplate_1) {
index_1(0.4, 0.6, 0.8, 1.0);
values ("0.1, 0.2, 0.3, 0.4") ;

}

3.1.8 routing_wire_model Group
A predefined routing wire ratio model that represents an estimation on interconnect topology.
Syntax

phys_library(library_name;q) {
resource(architecturegnym) {
routing_wire_model(model_name;y) {

model_name

Specifies the name of the predefined routing wire model.
Example

routing_w re_nodel (nodl1) {

-

Simple Attributes

wire_| ength_x
wire_length_y

Complex Attributes
adj acent_wire_ratio
overlap_wire_ratio
wire_ratio_x
wire_ratio_y

wire_length_x Simple Attribute

The wi r e_| engt h_x attribute specifies the estimated average horizontal wire length in the direction for a net.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {

routing_wire_model(model_name;y) {

wire_length_x :valuefoq 5



value
A floating-point number that represents the average horizontal length.
Example

wire_length_x: 305.4;

wire_length_y Simple Attribute

The wi r e_| engt h_y attribute specifies the estimated average vertical wire lengths in the direction for a net.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_wire_model(model_name;q) {

wire_length_y : valuegqgys ;

}
}
}
value
A floating-point number that represents the average vertical length.

Example

wire_length_y: 260.35 ;

adjacent_wire_ratio Complex Attribute

This attribute specifies the percentage of wiring on a layer that can run adjacent to wiring on the same layer and still maintain
the minimum spacing.

Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
routing_wire_model(model_name;q) {

adjacent_wire_ratio(valuegqyy, valueqoay, --.) ;

-
}
}

value

Floating-point numbers that represent the percentage value. For example, two parallel adjacent wires with the same length

would have an adj acent _wi re_r at i o value of 50.0 percent. For a library with n routing layers, the
adj acent _wi re_rat i o attribute has n floating values representing the ratio on each routing layer.

Example
In the case of a library with four routing layers:

adj acent _wire_ratio(35.6, 2.41, 19.8, 25.3) ;

overlap_wire_ratio Complex Attribute
This attribute specifies the percentage of the wiring on the first layer that overlaps the second layer.

The following syntax example shows the order for the 20 entries required for a library with five routing layers.
Syntax

phys_library(library_name;q) {
resource(architecturegm) {
routing_wire_model(model_namejq) {
overlap_wire_ratio(

V_1 2foat, V_1_3fi0atr V_1_4fioatr V_1_Sfi0at: V_2_1foat: V_2_3fioatr V_2_4fioatr V_2_Sfioat:
V_4_lfat V_4_2f0at: V_4_3fioat V_4_Snoat V_5_1fi0at: V_5_2fi0at: V_5_3f0at: V_5_4ioat) ;
}
}
}
}
V_ab

V_3_1fioat: V_3_2fioat: V_3_4fioatr V_3_Sfioat:

The overlap ratio that represents how much of the reference layer (a) is overshadowed by another layer (b). The value of



each V_a_b is a floating-point number from 0 to 100.0. The sum of all V_a_n ratios must be less than or equal to 100.0.
The order of V_a_b is significant; it must be iteratively listed from the routing layer closest to the substrate.

Example
In the case of a library with five routing layers:

overlap_wire_ratio( 5, 15.5, 7.5, 10, \
6.5, 16, 8.5, 10.5, \
15, 5.5, 5, 15.5, \
7.5, 10, 6.5, 16, \
8.5, 10.5, 15, 5.5) ;

wire_ratio_x Complex Attribute

The wi re_rati o_x attribute specifies the percentage of total wiring in the horizontal direction that you estimate will be on
each layer.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_wire_model(model_name;y) {

wire_ratio_x(value_lgqg,;, Value_2qqqt, value_3foq ---) ;

-
}
}

value_1, value_2,value_3, ...,

An array of floating-point numbers following the order of the routing layers, starting from the one closest to the substrate.
Each example is a floating-point number value from 0 to 100.0. For example, if there are four routing layers, then there will
be four floating-point numbers.

Note:
The sum of the floating-point numbers must be 100.0.
Example

wire_ratio_x(25.0, 25.0, 25.0, 25.0) ;

wire_ratio_y Complex Attribute

The wi re_rati o_y attribute specifies the percentage of total wiring in the vertical direction that you estimate will be on
each layer.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
routing_wire_model(model_name;q) {

wire_ratio_y(value_1lgqg;, value_2qqqat, value_3yoqp, ---) 5

-
}
}

value_1, value_2, value_3, ...,

An array of floating-point numbers following the order of the routing layers, starting from the one closest to the substrate.
Each example is a floating-point number value from 0 to 100.0. For example, if there are four routing layers, then there will
be four floating-point numbers.

Note:
The sum of the floating-point numbers must be 100.0.
Example

wire_ratio_y(25.0, 25.0, 25.0, 25.0) ;

3.1.9 site Group

Defines the placement grid for macros.

Note:

Define asite grouporatil e group, but not both.

Syntax



phys_library(library_name;jq) {
resource(architecturegn,m) {
site(site_name;gy) {

site_name

The name of the site.
Example

site(core) {

-

Simple Attributes
on_tile

site_cl ass
symet ry

Complex Attribute

si ze

on_tile Simple Attribute
The on_t i | e attribute specifies an associated tile name.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
site(site_name;g) {
on_tile : tile_namejq )

tile_name

The name of the tile.
Example

on_tile: ;

site_class Simple Attribute
The si t e_cl ass attribute specifies what type of devices can be placed on the site.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
site(site_name;g) {
site_class : valuegpym ;

value

Valid values are pad and cor e (default).

Example

site_class: pad;

symmetry Simple Attribute

The symmet ry attribute specifies the site symmetry. A site is considered asymmetrical, unless explicitly specified otherwise.

Syntax



phys_library(library_name;jq) {
resource(architecturegn,m) {
site(site_name;gy) {

symmetry : valueg,ym ;

)
}
}
value
Valid values are r, x, y, xy, and r xy.
where
X
Specifies symmetry about the x-axis
y
Specifies symmetry about the y-axis
r
Specifies symmetry in 90 degree counterclockwise rotation
Xy
Specifies symmetry about the x-axis and the y-axis
rxy
Specifies symmetry about the x-axis and the y-axis and in 90 degree counterclockwise rotation increments
Example

symetry:r;

size Complex Attribute
The si ze attribute specifies the site dimension in normal orientation.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
site(site_name;y) {

size(X_sizefoat Y_SiZ€foat) ;

X_size , y_size

Floating-point numbers that specify the bounding rectangle size. The bounding rectangle size must be a multiple of the
placement grid.

Example

size(0.9, 7.2) ;

3.1.10 tile Group
Use this group to define the placement grid for macros.
Note:

Define asite grouporatil e group, but not both.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
tile (tile_name;q) {

tile_name

The name of the tile.

Simple Attribute



tile_class

Complex Attribute

size

tile_class Simple Attribute
Thetil e_cl ass attribute specifies the tile class.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
tile(site_name;q) {

tile_class : valuegnym ;

-
}
}

value
Valid values are pad and core (default).
Example

tile_class: pad;

size Complex Attribute
The si ze attribute specifies the site dimension in normal orientation.
Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
tile (site_namejq) {

size(X_sizefpat, Y_Siz€fj0at) ;

X_size ,y_size

Floating-point numbers that specify the bounding rectangle size. The bounding rectangle size must be a multiple of the
placement grid.

Example

size(0.9, 7.2) ;

3.1.11 via Group
Use this group to specify a via. You can use the vi a group to specify vias with any number of layers.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
via(via_namejy) {

via_name

The name of the via.
Example
via(vial2) {

}

Simple Attributes

capaci tance



i nduct ance

is_defaul t

is_fat_via

resi stance
res_tenperature_coefficient
top_of _stack_only

via_id
Groups

foreign

via_l ayer

capacitance Simple Attribute

The capaci t ance attribute specifies the capacitance per cut.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_name;y) {
capacitance : valueggys ;

value
A floating-point number that represents the capacitance value.
Example

capaci tance: 0.2;

inductance Simple Attribute

The i nduct ance attribute specifies the inductance per cut.

Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
via(via_namejy) {
inductance : valuegg,g;

value
A floating-point number that represents the inductance value.
Example

i nductance: 0.5;

is_default Simple Attribute

The i s_def aul t attribute specifies the via as the default for the given layers.

Syntax

phys_library(library_name;jq) {
resource(architecturegn,m) {
via(via_name;y) {
is_default : valuegggean ;

value

Valid values are TRUE and FALSE (default).

Example

is_default : TRUE;



is_fat_via Simple Attribute

The i s_f at _vi a attribute specifies that fat wire contacts are required when the wire width is equal to or greater than
the threshold specified. Specifies that this via is used by wide wires

Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
via(via_namejq) {

is_fat_via : valuegggjean ;

value
Valid values are TRUE and FALSE (default).
Example

is_fat_via: TRUE;

resistance Simple Attribute

The r esi st ance attribute specifies the aggregate resistance per contact rectangle.

Syntax

phys_library(library_nameig) {
resource(architecturegnm) {
via(via_namejq) {
resistance : valueqgyt ;

value
A floating-point number that represents the resistance value.
Example

resistance: 0.0375;

res_temperature_coefficient Simple Attribute

This attribute specifies the coefficient of the first-order correction to the resistance per square when the operating
temperature does not equal the nominal temperature.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_name;y) {
res_temperature_coefficient : valuegqgy; ;

value
A floating-point number that represents the coefficient.
Example

res_tenperature_coefficient: 0.03;

top_of_stack_only Simple Attribute

This attribute specifies to use the via only on top of a via stack.
Syntax

phys_library(library_name;q) {
resource(architecturegm) {
via(via_namejq) {
top_of_stack_only : valueggojean :



value
Valid values are TRUE and FALSE (default).
Example
top_of_stack_only : FALSE ;
via_id Simple Attribute
Use the vi a_i d attribute to specify a number that identifies a device.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
via(via_namejy) {

via_id : valuejy ;

value
Valid values are any integer between 1 and 255.

Example

via_id : 255 ;
foreign Group
Use this group to specify which GDSII structure (model) to use when placing an instance of this via.
Note:

Only one foreign reference is allowed for each via.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
via(via_namejq) {
foreign(foreign_object_name;q) {

foreign_object_name
The name of the corresponding GDSII via (model).
Example
foreign(via3d4) {

}

Simple Attribute

orientation

Complex Attribute

origin

orientation Simple Attribute
The ori ent at i on attribute specifies how you place the foreign GDSII object.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
via(via_namejy) {



foreign(foreign_object_name;y) {

orientation : valuegnym ;

}
}
}
}
}
value
Valid values are N (north), E (east), S (south), W(west), FN (flip north), FE (flip east), FS (flip south), and FW(flip west), as
shown in Figure 3-3.
Figure 3-3 Orientation Examples
M (narthy Eizasl & (south) W fwest)
FHN (Hlip north) FE iflip=ast) F5 iHipsouth) P (flipwest)
Example

orientation: FN;

origin Complex Attribute

The or i gi n attribute specifies the via origin with respect to the GDSII structure (model). In the physical library, the origin of a
via is its center; in GDSII, the origin is 0,0.

Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_namejq) {
foreign(foreign_object_name;y) {

origin(NUM_Xfoat, NUM_Yfioar) ;

num_x , num_y

Numbers that specify the x- and y-coordinates.
Example

origin(-1, -1) ;

via_layer Group
Use this group to specify layer geometries on one layer of the via.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_namejq) {
via_layer(layer_name;q) {

layer_name

Specifies the layer on which the geometries are located.
Example
via_layer(ml) {

}



Simple Attributes

max_wi re_wi dth
mn_wre_wdth

Complex Attributes
cont act _spaci ng
contact _array_spaci ng
encl osure
max_cut s
mn_cuts
rectangl e
rectangle_iterate

max_wire_width Simple Attribute
Use this attribute along with the m n_wi r e_wi dt h attribute to define the range of wire widths.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {
via(via_namejq) {
via_layer(layer_name;y) {

max_wire_width : valueygg ;

value

A floating-point number representing the wire width.
Example

max_wire_wdth: 0.0;

min_wire_width Simple Attribute
Use this attribute along with the max_wi r e_wi dt h attribute to define the range of wire widths.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_name;y) {
via_layer(layer_name;q) {
min_wire_width : valuegqgys ;

value

A floating-point number representing the wire width.
Example

mn_wrewdth: 0.0;

contact_array_spacing Complex Attribute
This attribute specifies the edge-to-edge spacing on a contact layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_namejy) {
via_layer(layer_name;jg) {
contact_array_spacing(value_xgoqt, Value_Yfoar);



value_x , value_y

Floating-point numbers that represent the horizontal and vertical spacing between two abutting contact arrays.
Example

contact_arrary_spacing (0.0, 0.0) ;

contact_spacing Complex Attribute
The cont act _spaci ng attribute specifies the center-to-center spacing for generating an array of contact cuts in the via.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_namejy) {
via_layer(layer_name;jg) {
contact_spacing(value_Xoqt, Value_Ysoar);

}
}
}
}
X,y

Floating-point numbers that represent the spacing value in terms of the x distance and y distance between the centers of

two contact cuts.
Example

contact _spacing (0.0, 0.0) ;

enclosure Complex Attribute
The encl osur e attribute specifies an enclosure on a metal layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via(via_name;y) {
via_layer(layer_name;jq) {
enclosure(value_Xgoqt, Value_Yfoqat ) ;

value_x , value_y

Floating-point numbers that represent the enclosure.
Example

encl osure (0.0, 0.0) ;

max_cuts Complex Attribute
The max_cut s attribute specifies the maximum number of cuts on a contact layer.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
via(via_namejq) {
via_layer(layer_name;q) {
max_cuts(value_Xqoat, Value_Ygoat ) 5



value_x , value_y

Floating-point numbers that represent the maximum number of cuts in the horizontal and vertical directions of a contact array.
Example

max_cuts (0.0, 0.0) ;

min_cuts Complex Attribute
The mi n_cut s attribute specifies the minimum number of neighboring cuts allowed within a specified space (range).
Syntax

phys_library(library_name;q) {
resource(architecturegm) {
via(via_namejq) {
via_layer(layer_name;q) {
min_cuts(value_Xgqoqp, Value_Yyoat ) ;

value_x , value_y

Floating-point numbers that represent the minimum number of cuts in the horizontal and vertical directions of a contact array.
Example

mn_cuts (0.0, 0.0) ;

rectangle Complex Attribute
The r ect angl e attribute specifies a rectangular shape for the via.
Syntax

phys_library(library_name;q) {
resource(architecturegn,m) {
via(via_namejy) {
via_layer(layer_name;y) {

rECtangle(Xlﬂoatv ylﬂoav Xzflcat’ yzﬂoal) )
}
}
}
}
x1,y1, x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangle.
Example

rectangle(-0.3. -0.3, 0.3, 0.3);

rectangle_iterate Complex Attribute
The rect angl e_i t er at e attribute specifies an array of rectangles in a particular pattern.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {
via(via_namejq) {
via_layer(layer_name;g) {
rectangle_iterate(num_X;n, NUM_Yjny,
Space_Xfoat: SPACE_Yfioats

Xioat: Yioat: X2fioat: y2float)

num_x , num_y

Integer numbers that represent the number of columns and rows in the array, respectively.



space_x , space_y
Floating-point numbers that specify the value for spacing around the rectangles.
x1,yl;x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangles.
Example
rectangl e_iterate(2, 2, 2.000, 4.000, 175. 500, 1417. 360,
176.500, 1419. 140) ;
3.1.12 via_arrary_rule Group
Defines the specific via and minimum cut number for the different fat metal wire widths on contact layer.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via_array_rule () {

}
}
}

Groups

mn_cuts_table
reference_cut_table

min_cuts_table Group
Use this group to specify the values for the lookup table.
Note:
Only one foreign reference is allowed for each via.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {

via_arrary_rule () {
min_cuts_table (template_name;y) {

template_name
The vi a_array_| ut _t enpl at e name.
Example

m n_cuts_tabl e (via34) {

}

Complex Attribute

index_1
i ndex_2
val ues

index Complex Attribute
The i ndex attribute specifies the default indexes.
Syntax

phys_library(library_name;jq) {
resource(architecturegnm) {

via_arrary_rule() {
min_cuts_table (template_name;y) {

index(nu M_Xfioatr NUM_Yfoat) 5



num_x , num_y
Numbers that specify the x- and y-coordinates.
Example

index (-1, -1);

reference_cut_table Group
Use this group to specify values for the lookup table.
Syntax

phys_library(library_name;q) {
resource(architectureqnm) {

via_arrary_rule () {
reference_cut_table (template_name;jq) {

}
}
}
}

template_name

The vi a_array_| ut _t enpl at e name.
Example

ref erence_cut _tabl e (vi a34) {

}

Complex Attribute

index_1
i ndex_2
val ues

index Complex Attribute
The i ndex attribute specifies the default indexes.
Syntax

phys_library(library_name;q) {
resource(architecturegnm) {
via_arrary_rule() {
reference_cut_table (template_name;jq) {

index(NUM_Xfoar, NUM_Yiioar) 5

num_x , num_y

Numbers that specify the x- and y-coordinates.
Example

index (-1, -1);

4. Specifying Attributes in the topological _design_rules Group

You use the t opol ogi cal _desi gn_r ul es group to specify the design rules for the technology (such as minimum spacing
and width).

The information in this chapter includes a description and syntax example for the attributes that you can define within
the t opol ogi cal _desi gn_r ul es group.

4.1 Syntax for Attributes in the topological_design_rules Group

This chapter describes the attributes that you define in the t opol ogi cal _desi gn_r ul es group. The groups that you



can define in the t opol ogi cal _desi gn_r ul es group are described in Chapter 5.

4.1.1 topological_design_rules Group
Defines all the design rules that apply to the physical library.
Syntax

phys_library(library_name;q) {
topological_design_rules() {

Note:
A name is not required for the t opol ogi cal _desi gn_r ul es group.
Example

t opol ogi cal _desi gn_rul es() {

-

Simple Attributes
ant enna_i nout _t hreshol d
ant enna_i nput _t hreshol d

ant enna_out put _t hreshol d
m n_encl osed_ar ea_t abl e_surroundi ng_net al

Complex Attributes
cont act _m n_spaci ng
corner _m n_spaci ng
di ff _net _mi n_spaci ng
end_of _| i ne_encl osure
m n_encl osure
m n_gener at ed_vi a_si ze
m n_over hang
sane_net _mi n_spaci ng

Group
extension_wire_spacing_rule
antenna_inout_threshold Simple Attribute

Use this attribute to specify the default (maximum) threshold (cumulative) value for the antenna effect on inout pins. Use
this attribute for parameter-based calculations only; that is, it is not required when your library contains an ant enna_r ul e group.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
antenna_inout_threshold : valueqqy ;

value

A floating-point number that represents the global pin value.
Example

antenna_i nout _threshold: 0.0;

antenna_input_threshold Simple Attribute

Use this attribute to specify the default (maximum) threshold (cumulative) value for the antenna effect on input pins. Use
this attribute for parameter-based calculations only; that is, it is not required when your library contains an ant enna_r ul e group.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
antenna_input_threshold : valueqqy ;



value
A floating-point number that represents the global pin value.
Example

antenna_i nput _threshold: 0.0;

antenna_output_threshold Simple Attribute

Use this attribute to specify the default (maximum) threshold (cumulative) value for the antenna effect on output pins. Use
this attribute for parameter-based calculations only; that is, it is not required when your library contains an ant enna_r ul e group.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
antenna_output_threshold : valuefqy ;

value

A floating-point number that represents the global pin value.
Example

ant enna_out put _threshold: 0.0;

min_enclosed_area_table_surrounding_metal Simple Attribute

Use this attribute to specify the minimum enclosed area.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
min_enclosed_area_table_surrounding_metal(valuegn,m) ;
}
}
value
Valid values are al | _fat_wires and at _| east _one_fat_wire.
Example

m n_encl osed_area_tabl e_surrounding_netal : all _fat_wires;

contact_min_spacing Complex Attribute

The cont act _m n_spaci ng attribute specifies the minimum spacing required between two different contact layers on
different nets.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
contact_min_spacing(layerl_namejq, layer2_namejq, valuegoyy) ;

layerl_name, layer2_name

Specify the two contact layers. The layers can be equivalent or different.
value
A floating-point number that represents the spacing value.
Example

cont act _m n_spaci ng(cut 01, cut 12, 1)

corner_min_spacing Complex Attribute
The cor ner _m n_spaci ng attribute specifies the spacing between two different contact layers.
Note:

The cor ner _mi n_spaci ng simple attribute in the cont _| ayer group specifies the minimum distance between two vias.



For more information, see “corner_min_spacing Simple Attribute” .

Syntax
phys_library(library_name;q) {

topological_design_rules() {
corner_min_spacing(layerl_namejq, layer2_nameq,

valuefoqy) ;

layerl_name, layer2_name
Specify the two contact layers.
value
A floating-point number that represents the spacing value.
Example

corner_mn_spacing () ;

end_of_line_enclosure Complex Attribute

The end_of _| i ne_encl osur e attribute defines an enclosure size to specify the end-of-line rule for routing wire segments.

Syntax
phys_library(library_name;jq) {

topological_design_rules() {
end_of_line_enclosure(layerl_namey, layer2_name;q,

valuefoqy) ;

layerl_name, layer2_name
Specify the metal layer and a contact layer, respectively.
value
A floating-point number that represents the spacing value.
Example

end_of _| i ne_enclosure () ;

min_enclosure Complex Attribute

The mi n_encl osur e attribute defines the minimum distance at which a layer must enclose another layer when the two
layers overlap.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
min_enclosure(layerl_namejy, layer2_namejq,

valuefoqar) ;

layerl_name, layer2_name
Specify the metal layer and a contact layer, respectively.
value
A floating-point number that represents the spacing value.
Example

m n_encl osure () ;

diff_net_min_spacing Complex Attribute
The di f f _net _mi n_spaci ng attribute specifies the minimum spacing between a metal layer and a contact layer.
Syntax

phys_library(library_name;jq) {
topological_design_rules() {



diff_net_min_spacing(layerl_nameyq, layer2_namejq,
valueqoay) ;

layerl_name, layer2_name
Specify the metal layer and a contact layer, respectively.
value
A floating-point number that represents the spacing value.
Example

diff_net_mn_spacing() ;

min_generated_via_size Complex Attribute

Use this attribute to specify the minimum size for the generated via. All edges of a via must lie on the grid defined by the x- and
y-coordinates.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
min_generated_via_size(Num_Xgqoat, NUM_Yiioat) 5

num_x , num_y
Floating-point numbers that represent the minimum size for the x and y dimensions.
Example

m n_gener at ed_vi a_si ze(0. 01, 0.01) ;

min_overhang Complex Attribute
Use this attribute to specify the minimum overhang for the generated via.
Syntax

phys_library(library_name;g) {

topological_design_rules() {
min_overhang(layerlgying, layer2gying, valueqoqy) ;

layerl , layer2
The names of the two overhanging layers.
value
A floating-point number that represents the minimum overhang value.
Example

m n_over hang(0. 01, 0.01) ;

same_net_min_spacing Complex Attribute

The same_net _m n_spaci ng attribute specifies the minimum spacing required between wires on a layer or on two layers in
the same net.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
same_net_min_spacing(layerl_namejq, layer2_namejq, Spacefoat iS_stackggglean) 5

layerl_name, layer2_name
Specify the two routing layers, which can be different layers or the same layer.
space

A floating-point number representing the spacing value.



is_stack
Valid values are TRUE and FALSE. Set the value to TRUE to allow stacked vias at the routing layer. When set to TRUE,
the sane_net _m n_spaci ng value can be 0 (complete overlap) or the value held by the mi n_spaci ng attribute; otherwise
the value reflects the rule.

Example

sane_net _m n_spaci ng(n2, n2, 0.4, FALSE)

5. Specifying Groups in the topological_design_rules Group

You use the t opol ogi cal _desi gn_rul es group to specify the design rules for the technology (such as minimum spacing
and width).

This chapter describes the following groups:

antenna_rule Group

density_rule Group
extension_wire_spacing_rule Group
stack via_max_current Group
via_rule Group

via_rule_generate Group

wire_rule Group

wire_slotting_rule Group

5.1 Syntax for Groups in the topological_design_rules Group
The following sections describe the groups you can define in the t opol ogi cal _desi gn_r ul es group:

5.1.1 antenna_rule Group
Use this group to specify the methods for calculating the antenna effect.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;y) {

antenna_rule_name

The name of the ant enna_r ul e group.
Example

antenna_rul e (antenna_netal 3_only) {
...description...

}

Simple Attributes

adj ust ed_gat e_ar ea_cal cul ati on_net hod
adj ust ed_net al _ar ea_cal cul ati on_net hod
ant enna_accunul ati on_cal cul ati on_net hod
antenna_rati o_cal cul ati on_net hod
apply_to

geonetry_cal cul ati on_net hod

pi n_cal cul ati on_net hod

routing_| ayer_cal cul ati on_net hod

Complex Attribute

| ayer _ant enna_f act or

Groups

adj ust ed_gate_area

adj usted_net al _area
antenna_ratio

net al _area_scal i ng_factor

adjusted_gate_area_calculation_method Simple Attribute



Use this attribute to specify a factor to apply to the gate area.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;g) {

adjusted_gate_area_calculation_method : valuegpypm ;

value
Valid values are max_di f f usi on_area andt ot al _di f f usi on_ar ea.
Example

adj ust ed_gat e_area_cal cul ati on_net hod : max_di f f usi on_ar ea;

adjusted_metal_area_calculation_method Simple Attribute
Use this attribute to specify a factor to apply to the metal area.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;q) {

adjusted_metal_area_calculation_method : valuegnym ;

value
Valid values are max_di f f usi on_ar ea and t ot al _di f f usi on_ar ea.
Example

adj ust ed_net al _area_cal cul ati on_net hod :
max_di ffusion_area;

antenna_accumulation_calculation_method Simple Attribute
Use this attribute to specify a method for calculating the antenna.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;q) {

anntenna_accumulation_calculation_method:valueg,m;

value
Valid values are si ngl e_| ayer, accunul ati ve_ratio,and accunul ati ve_area.
Example

ant enna_accunul ati on_cal cul ati on_nethod: ;

antenna_ratio_calculation_method Simple Attribute
Use this attribute to specify a method for calculating the antenna.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;y) {

antenna_ratio_calculation_method : valuegnm ;

value



Valid values are i nfi ni te_antenna_rati o, max_antenna_rati o,andtotal _antenna_rati o.

Example

antenna_ratio_cal cul ation_

apply_to Simple Attribute

nethod: total _antenna_ratio;

The appl y_t o attribute specifies the type of pin geometry that the rule applies to.

Syntax

phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;g) {

apply_to : valuegnym ;

value

The valid values are gat e_ar ea, gat e_peri net er, and di f f usi on_ar ea.

Example

apply_to : gate_area ;

geometry_calculation_method Simple Attribute

Use this attribute with the pi n_cal cul ati on_net hod attribute to specify which geometries are applied to which pins.

See Table 5-1 for a matrix of the options.
Syntax

phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;y) {

geometry_calculation_method : valuegym ;

pin_calculation_method : valuegnypm ;

value

The valid values are al | _geonetri es and connect ed_onl y.

Table 5-1 Calculating Geometries on Pins

geometry_calculation_method values

pin_calculation_method values

all_pins

each_pin

all_geometries

All the geometries are applied to all pins. The connectivity analysis is not performed. Pins share
antennas.

All the geometries of the net are applied to every
pin on the net separately. The connectivity analysis
is not performed. Antennas are not shared by
connected pins. This is the most pessimistic
calculation.

connected_only

Considers connected geometries as well as sharing. This is the most accurate calculation.

Only the geometries connected to the pin are
considered. Sharing of antennas is not allowed.

Example

geometry_calculation_method : connected_only ;

pin_calculation_method : all_pins ;

metal_area_scaling_factor_calculation_method Simple Attribute

Use this attribute to specify which diffusion area to use for scaling the metal area.

Syntax

phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;q) {

metal_area_scaling_factor_calculation_method :

valuegnym ;




value
The valid values are max_di f f usi on_area and t ot al _di f f usi on_ar ea.
Example

netal _area_scaling_factor_cal culation_nethod: total _diffusion_area;

pin_calculation_method Simple Attribute

Use this attribute with the geomret ry_cal cul at i on_net hod attribute to specify which geometries are applied to which
pins. See Table 5-1 for a matrix of the options.

Syntax
phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;y) {

geometry_calculation_method : valuegnym ;
pin_calculation_method : valuegnypm ;

value
The valid values are al | _pi ns and each_pi n.
Example

geometry_calculation_method : connected_only ;
pin_calculation_method : all_pins ;

routing_layer_calculation_method Simple Attribute
Use this attribute to specify which property of the routing segments to use to calculate antenna contributions.
Syntax
phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;q) {

routing_layer_calculation_method : valuegnym, ;

value

The valid values are si de_wal | _area, t op_area, si de_wal | _and_t op_ar ea, segnent _| engt h,
and segnent _peri neter.

Example
routing_layer_calculation_method : top_area ;
layer_antenna_factor Complex Attribute

The | ayer _ant enna_f act or attribute specifies a factor in each routing or contact layer that is multiplied to either the area
or the length of the routing segments to determine their contribution.

Syntax
phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;g) {

layer_antenna_factor(layer_namesing, antenna_factorgy) ;

layer_name
Specifies the layer that contains the factor.
antenna_factor

A floating-point number that represents the factor.

Example



layer_antenna_factor (m1_m2, 1) ;
adjusted_gate_area Group
Use this group to specify gate area values.
Syntax
phys_library(library_name;jq) {
topological_design_rules() {

antenna_rule(antenna_rule_name;q) {

adjusted_gate_area(antenna_lut_template_namejq) {

template_name

The name of the template.
Example

adj usted_gate_area () {
...description...

}

Complex Attributes
index_1
val ues
adjusted_metal_area Group
Use this group to specify metal area values.
Syntax
phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;y) {

adjusted_metal_area(antenna_lut_template_namey ) {

template_name

The name of the template.
Example

adj usted_netal _area () {
...description...

}

Complex Attributes

index_1
val ues

antenna_ratio Group
Use this group to specify the piecewise linear table for antenna calculations.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;g) {

antenna_ratio (template_name;q) {
...description...

}
}
}
}

Example



antenna_ratio(antenna_tenplate_1) {

-

Complex Attributes

index_1
values

index_1 Complex Attribute
Use this optional attribute to specify, in ascending order, each diffusion area limit.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;y) {

antenna_ratio (template_nameq) {
index_1(valuegga;, Valuefoqar, Valueqogt, -.-) 5

value , value , value , ...

Floating-point numbers that represent diffusion area limits in ascending order.
Example

antenna_ratio (antenna_tenplate_1) {
index_1("0, 2.4, 4.8") ;
}

values Complex Attribute
The val ues attribute specifies the table ratio.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
antenna_rule(antenna_rule_name;q) {

antenna_ratio (template_name;q) {

values (valueqgyy, valueygyy, valueqoyy, ---) ;

value , value , value , ...

Floating-point numbers that represent the ratio to apply.
Example

antenna_ratio (antenna_tenplate_1) {
val ues (10, 100, 1000) ;
}

Example 5-1 shows the attributes and group in an antenna rule group.

Example 5-1 An antenna_rule Group

antenna_rul e (antenna_netal 3_only) {

apply_to: gate_area
geonetry_cal cul ati on_net hod : connect ed_only
pin_cal cul ati on_nethod: all_pins;
routing_layer_cal cul ation_nethod: side_wall _area;
| ayer _antenna_factor (nl_n2, 1) ;
antenna_ratio(antenna_tenplate_1) {

val ues (10, 100, 1000) ;

}

net al _area_scal ing_factor () {

metal_area_scaling_factor Group



Use this group to specify the piecewise linear table for antenna calculations.
Syntax
phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;g) {

metal_area_scaling_factor (template_name;y) {
...description...

}
}
}
}

Example

antenna_ratio (antenna_tenplate_1) {

-

Complex Attributes

index_1
values

index_1 Complex Attribute
Use this optional attribute to specify, in ascending order, each diffusion area limit.
Syntax
phys_library(library_name;q) {
topological_design_rules() {

antenna_rule(antenna_rule_name;y) {

antenna_ratio (template_name;q) {
index_1(valueqqay, Valuefgqa, Valuegoqy, --.) 5

value , value , value , ...
Floating-point numbers that represent diffusion area limits in ascending order.
Example

antenna_ratio(antenna_tenplate_1) {
index_1("0, 2.4, 4.8") ;
}

values Complex Attribute
The val ues attribute specifies the table ratio.
Syntax
phys_library(library_name;jq) {
topological_design_rules() {

antenna_rule(antenna_rule_name;q) {

antenna_ratio (template_nameq) {

values (valueggyy, Valuefoqay, Valueqoat, ---) 5

value , value , value , ...
Floating-point numbers that represent the ratio to apply.
Example

antenna_ratio (antenna_tenplate_1) {
val ues (10, 100, 1000) ;
}

5.1.2 default_via_generate Group



Use the def aul t _vi a_gener at e group to specify default horizontal and vertical layer information.

Syntax

phys_library(library_nameid) {
topological_design_rules() {
default_via_generate ( name ) {
via_routing_layer( layer_name ) {
overhang ( float, float ); /*horizontal and vertical*/
end_of_line_overhang : float ;
}
via_contact_layer(layer_name) {
rectangle ( float, float, float, float ) ;
resistance : float ;
}
}

5.1.3 density_rule Group
Use this group to specify the metal density rule for the layer.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
density_rule(routing_layer_namejq) {

routing_layer_name
Specifies .
Example
density_rule() {

}

Complex Attributes

check_step
check_wi ndow_si ze
densi ty_range

check_step Complex Attribute
The check_st ep attribute specifies the stepping distance in distance units.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
density_rule(routing_layer_namejq) {

check_step (value_1fgq Value_2fqq¢ )

value_1, value _2
Floating-point numbers representing the stepping distance.
Example

check_step (0.0. 0.0);

check_window_size Complex Attribute
The check_wi ndow_si ze attribute specifies the check window dimensions.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
density_rule(routing_layer_namejq) {

check_window_size (x_valuefqqyg, Y_valuefoqat )



x_value , y_value
Floating-point numbers representing the window size.
Example

check_wi ndow_si ze (0.5. 0.5);

density_range Complex Attribute

The densi ty_r ange attribute specifies density percentages.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
density_rule(routing_layer_namejq) {

density_range (min_valuefy,, max_valueqq,; )

min_value , max_value
Floating-point numbers representing the minimum and maximum density percentages.
Example

density_range (0.0, 0.0);

5.1.4 extension_wire_spacing_rule Group
The ext ensi on_wi r e_spaci ng_r ul e group specifies the extension range for connected wires.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
extension_wire_spacing_rule() {

-

}
}

Example
extension_wi re_spacing_rul e() {

-

Groups

extension_wire_qualifier
m n_total _projection_|length_qualifier
spaci ng_check_qualifier

extension_wire_qualifier Group
The ext ensi on_wi re_qual i fi er group defines an extension wire.
Syntax

phys_library(library_name;jq) {
topological_design_rules() {
extension_wire_spacing_rule() {
extension_wire_qualifier () {

}
}
}
}

Simple Attributes

connected_to_fat_wire
corner_wire
not _connected_to_fat_wre

connected_to_fat_wire Simple Attribute



The connect ed_t o_f at _wi r e attribute specifies whether a wire connected to a fat wire within the fat wire’s extension range
is an extension wire.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
connected_to_fat_wire  :valuegggjean ;

value
Valid values are TRUE and FALSE.
Example

connected_to_fat_wire: ;

corner_wire Simple Attribute

The cor ner _wi r e attribute specifies whether a wire located in the corner of a fat wire’s extension range is an extension wire.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
corner_wire : valuégggjean ;

value
Valid values are TRUE and FALSE.
Example

corner_wire: ;

not_connected_to_fat_wire Simple Attribute

The not _connect ed_t o_f at _wi r e attribute specifies whether a wire that is not within a fat wire’s extension range is
an extension wire.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
not_connected_to_fat_wire : valuegggjean ;

value
Valid values are TRUE and FALSE.
Example

not _connected_to_fat_wre: ;

min_total_projection_length_qualifier Group

The mi n_total _projection_| ength_qualifier group defines the projection length.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
extension_wire_spacing_rule() {



min_total_projection_length_qualifier () {
}
}
}
}

Simple Attributes

non_over | appi ng_pr oj ection
over | appi ng_pr oj ecti on
paral l el _l ength

non_overlapping_projection Simple Attribute

The non_over | appi ng_pr oj ect i on attribute specifies whether the extension wire spacing rule includes the non-
overlapping projection length between non-overlapping extension wires.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
non_overlapping_projection : valuegggean ;

value
Valid values are TRUE and FALSE.
Example

non_over | appi ng_proj ection: ;

overlapping_projection Simple Attribute

The over | appi ng_pr oj ect i on attribute specifies whether the extension wire spacing rule includes the overlapping
projection length between non-overlapping extension wires.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
overlapping_projection : valueggojean ;

value

Valid values are TRUE and FALSE.
Example

over | appi ng_proj ection: ;

parallel_length Simple Attribute

The par al | el _| engt h attribute specifies whether the extension wire spacing rule includes the parallel length
between extension wires.

Syntax

phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {
extension_wire_qualifier () {
parallel_length : valuegygiean ;

value



Valid values are TRUE and FALSE.
Example

paral l el _length: ;

spacing_check_qualifier Group
The spaci ng_check_qual i fi er group specifies...
Syntax

phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {
spacing_check_qualifier () {
}
}

}
}

Simple Attributes
corner_to_corner
non_over | appi ng_proj ection_wre

over | appi ng_proj ecti on_w res
wires_to_check

corner_to_corner Simple Attribute

The cor ner _t o_cor ner attribute specifies whether the extension wire spacing rule includes the corner-to-corner
spacing between two extension wires.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
corner_to_corner : valuegggjean ;

value
Valid values are TRUE and FALSE.
Example

corner_to_corner : TRUE;

non_overlapping_projection_wire Simple Attribute

The non- over | appi ng_pr oj ecti on_wi r e attribute specifies whether the extension wire spacing rule includes the
spacing between two non-overlapping extension wires.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
non_overlapping_projection_wire : valuegggjean ;

value

Valid values are TRUE and FALSE.
Example

non_over | appi ng_proj ection_wire: TRUE;

overlapping_projection_wires Simple Attribute



The over | appi ng_pr oj ecti on__wi r es attribute specifies whether the extension wire spacing rule includes the
spacing between two overlapping extension wires.

Syntax
phys_library(library_name;jq) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
overlapping_projection_wires : valuegggean ;

value

Valid values are TRUE and FALSE.
Example

over | appi ng_proj ection_wi res: TRUE;

wires_to_check Simple Attribute

The wi r es_t o_check attribute specifies whether the extension wire spacing rule includes the spacing between any two wires
or only between extension wires.

Syntax
phys_library(library_name;q) {
topological_design_rules() {
extension_wire_spacing_rule() {

extension_wire_qualifier () {
wires_to_check : valuegnym ;

value
Valid values are al | _wi res and ext ensi on_wi res.
Example

wires_to_check: all _wres;

5.1.5 stack_via_max_current Group
Use the st ack_vi a_nmax_cur rent group to define the values for current passing through a via stack.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
stack_via_max_current (name;q) {

name
Specifies a stack name.
Example

stack_via_max_current () {

-

Simple Attributes

bottom routing_l ayer
top_routing_|ayer

Groups

max_current _ac_absavg
max_current_ac_avg



max_current _ac_peak
max_current_ac_rnms
max_current _dc_avg

bottom_routing_layer Simple Attribute
The attribute specifies the bot t om routi ng_| ayer.
Syntax

phys_library(library_name;jq) {

topological_design_rules() {
stack_via_max_current (name;g) {

bottom_routing_layer : layer_nameq ;

layer_name

A string value representing the routing layer name.

Example

bottom routing_| ayer : ;

top_routing_layer Simple Attribute
The t op_routing_| ayer attribute specifies the t op_r outi ng_| ayer.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
stack_via_max_current (name;q) {

top_routing_layer : layer_nameyq ;

layer_name
A string value representing the routing layer name.
Example

top_routing_|ayer : ;

max_current_ac_absavg Group
Use this group to specify the absolute average value for the AC current that can pass through a cut.
Syntax
phys_library(library_name;jq) {
topological_design_rules() {

stack_via_max_current (name;gy) {

max_current_ac_absavg(template_name;q) {

template_name

The name of the contact layer.
Example

max_current _ac_absavg() {

-

Complex Attributes



index_1

i ndex_2

i ndex_3

val ues
max_current_ac_avg Group
Use this group to specify an average value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;q) {

topological_design_rules() {

stack_via_max_current (name;g) {

max_current_ac_avg(template_namejq) {

template_name

The name of the contact layer.
Example

max_current_ac_avg() {

-

Complex Attributes

index_1

i ndex_2

i ndex_3

val ues
max_current_ac_peak Group
Use this group to specify a peak value for the AC current that can pass through a cut.
Syntax

phys_library(library_name;q) {

topological_design_rules() {

stack_via_max_current (name;q) {

max_current_ac_peak(template_name;q) {

template_name

The name of the contact layer.
Example

max_current _ac_peak() {

L

Complex Attributes
index_1
i ndex_2
index_3
val ues
max_current_ac_rms Group
Use this group to specify a root mean square value for the AC current that can pass through a cut.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
stack_via_max_current (name;g) {



max_current_ac_rms(template_name;y) {

template_name

The name of the contact layer.
Example

max_current _ac_rms() {

)...

Complex Attributes

index_1

i ndex_2

i ndex_3

val ues
max_current_dc_avg Group
Use this group to specify an average value for the DC current that can pass through a cut.
Syntax

phys_library(library_name;q) {

topological_design_rules() {

stack_via_max_current (name;g) {

max_current_dc_avg(template_name;q) {

template_name
The name of the contact layer.
Example

max_current _dc_avg() {

-

Complex Attributes
index_1
i ndex_2
val ues

5.1.6 via_rule Group

Use this group to define vias used at the intersection of special wires. You can have multiple vi a_r ul e groups for a given
layer pair.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule(via_rule_namejq) {

via_rule_name
Specifies a via rule name.
Example

via_rul e(crossnin®) {

-



Simple Attribute

via_list

Group

routing_|layer_rule

via_list Simple Attribute
The vi a_l i st attribute specifies a list of vias. The router selects the first via that satisfies the routing layer rules.
Syntax

phys_library(library_name;g) {

topological_design_rules() {
via_rule(via_rule_name;q) {

via_list : "via_nameljy ;

via_namel, ..., via_nameN
Specify the via values used in the selection process.
Example

via_list: "vial2, via23";

routing_layer_rule Group
Use this group to specify the criteria for selecting a via from a list you specify with the vi as attribute.
Syntax

phys_library(library_name;jq) {

topological_design_rules() {
via_rule(via_rule_name;q) {

routing_layer_rule(layer_name;y) {

layer_name

Specifies the name of a routing layer that the via connects to.
Example

routing_l ayer_rul e(netal 1) {

-

Simple Attributes

cont act _over hang
max_w re_wi dth
mn_wre_wdth
net al _over hang
routing_direction

contact_overhang Simple Attribute

The cont act _over hang attribute specifies the amount of metal (wire) between a contact and a via edge in the specified
routing direction on all routing layers.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
via_rule(via_rule_name;q) {

routing_layer_rule(layer_name;q) {
contact_overhang : valuegqg; ;



value
A floating-point number that represents the value of the overhang.
Example

contact _overhang: 9. 000e-02;

max_wire_width Simple Attribute
Use this attribute along with the m n_wi r e_wi dt h attribute to define the range of wire widths subject to these via rules.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule(via_rule_namejq) {

routing_layer_rule(layer_name;q) {
max_wire_width : valuegqg ;

value

A floating-point number that represents the value for the maximum wire width.
Example

max_wre_wdth: 1.2;

min_wire_width Simple Attribute
Use this attribute along with the max_wi r e_wi dt h attribute to define the range of wire widths subject to these via rules.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule(via_rule_name;q) {

routing_layer_rule(layer_name;y) {

min_wire_width : valuegqgys ;

value
A floating-point number that represents the value for the minimum wire width.
Example

mn_wirewdth: 0.4;

metal_overhang Simple Attribute

The net al _over hang attribute specifies the amount of metal (wire) at the edges of wire intersection on all routing layers of
the via_rule in the specified routing direction.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
via_rule(via_rule_name;q) {

routing_layer_rule(layer_name;y) {
metal_overhang : valueyqg ;

value

A floating-point number that represents the value of the overhang.



Example

netal _overhang: 0.0;

routing_direction Simple Attribute

The routing_di recti on attribute specifies the preferred routing direction for metal that extends to make the overhang
and metal overhang on all routing layers.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule(via_rule_name;q) {

routing_layer_rule(layer_name;q) {
routing_direction : valuegnym ;

value
Valid values are hori zontal andvertical .
Example

routing_direction: horizontal ;

5.1.7 via_rule_generate Group

Use this group to specify the formula for generating vias when they are needed in the case of special wiring. You can
have multiple vi a_r ul e_gener at e groups for a given layer pair.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_namejq) {

via_rule_generate_name
The name for the vi a_r ul e_gener at e group.
Example

vi a_rul e_generat e(vial2gen) {

-

Simple Attributes

capaci t ance

i nduct ance

resi stance
res_tenperature_coefficient

Groups

contact_formul a
routing_layer_formla

capacitance Simple Attribute
The capacitance attribute specifies the capacitance per cut.
Syntax

phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_namejq) {

capacitance : valuefoy; ;



value
A floating-point number that represents the capacitance value.
Example

capaci tance: 0.02;

inductance Simple Attribute
The inductance attribute specifies the inductance per cut.
Syntax

phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_namejy) {

inductance : valuey,y;

value
A floating-point number that represents the inductance value.
Example

i nductance: 0.03;

resistance Simple Attribute

The r esi st ance attribute specifies the aggregate resistance per contact rectangle.

Syntax
phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_namejq) {

resistance : valueggy; ;

value
A floating-point number that represents the resistance value.
Example

resistance: 0.0375;

res_temperature_coefficient Simple Attribute

Theres_t enper at ure_coef fi ci ent attribute specifies the first-order correction to the resistance per square when
the operating temperature does not equal the nominal temperature.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_namey) {

res_temperature_coefficient : valuegqg ;

value

A floating-point number that represents the coefficient.

Example

res_tenperature_coefficient : 0.0375;

contact_formula Group

Use this group to specify the contact-layer geometry-generation formula for the generated via.

Syntax



phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;jq) {

contact_formula(contact_layer_namejq) {

contact_layer_name
The name of the associated contact layer.
Example

contact _fornul a(cut 23) {

-

Simple Attributes

max_cut _rows_current _direction
m n_nunber _of _cuts

resi stance

routing_direction

Complex Attributes
contact _array_spaci ng
cont act _spaci ng

max_cut s
rectangl e

max_cut_rows_current_direction Simple Attribute

Use this attribute to specify the maximum number of rows of cuts, in the current routing direction, in a non-turning via for
global wire (power and ground).

Syntax
phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_rule_generate_namejq) {

contact_formula(contact_layer_name;q)

max_cut_rows_current_direction : valuejy ;

value
An integer representing the maximum number of rows of cuts in a via.
Example

max_cut _rows_current _direction: 3;

min_number_of_cuts Simple Attribute
Use this attribute to specify attribute specifies the minimum number of cuts.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;jq) {

contact_formula(contact_layer_name;q)

min_number_of_cuts : valuej,, ;

value

An integer representing the minimum number of cuts.



Example

m n_nunber _of _cuts: 2;

resistance Simple Attribute
The r esi st ance attribute specifies the aggregate resistance per contact cut.
Syntax
phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_rule_generate_namejq) {

contact_formula(contact_layer_name;y)

resistance : valuegoy ;

value

A floating-point number representing the aggregate resistance.
Example

resistance: 1.0;

routing_direction Simple Attribute

The rout i ng_di recti on attribute specifies the preferred routing direction, which serves as the direction of extension
for cont act _over| ap and net al _over hang on all of the generated via routing layers.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;jg) {

contact_formula(contact_layer_namejq routing_direction : valuegnym ;

value

Valid values are hori zont al andvertical .
Example

routing_direction: vertical ;

contact_array_spacing Complex Attribute
The cont act _ar r ay attribute specifies the spacing between two contact arrays.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

contact_formula(contact_layer_name;q) {
contact_array_spacing(Xoat Yfioat) ;

X,y

Floating-point numbers that represent the spacing value.
Example

contact_array_spacing( 0.0) ;

contact_spacing Complex Attribute



The cont act _spaci ng attribute specifies the center-to-center spacing for generating an array of contact cuts in the
generated via.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

contact_formula(contact_layer_name;y) {
contact_spacing(Xfioat: Yfioat) ;

}
}
}
}
X,y

Floating-point numbers that represent the spacing value in terms of the x distance and y distance between the centers of

two contact cuts.
Example

cont act _spaci ng(0. 84, 0. 84) ;

max_cuts Complex Attribute
The max_cut s attribute specifies the maximum number of cuts.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

contact_formula(contact_layer_name;g) {

maxfcl"ts(ximv Yim) )

Integer numbers that represent the number of cuts.
Example

max_cuts () ;

rectangle Complex Attribute
The r ect angl e attribute specifies the dimension of the contact cut.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;jq) {

contact_formula(contact_layer_namejq) {

rectangle(X1ioat, Y1foat X2fioat: Y1fioat ) 5

x1,y1, x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangle.
Example

rectangle(-0.3, -0.3, 0.3, 0.3) ;

routing_formula Group

Use this group to specify properties for the routing layer. You must specify a r out i ng_f or mul a group for each routing
layer associated with a via; typically, two routing layers are associated with a via.

Syntax



phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

routing_formula(layer_name;y) {

layer_name
The name of the associated routing layer.
Example

routing_fornmul a(nmetal 1) {

-

routing_fornul a(netal 2) {

-

Simple Attributes
cont act _over hang
max_wi re_wi dth
mn_wre_wdth
net al _over hang
routing_direction

Complex Attribute
contact_overhang Simple Attribute

The cont act _over hang attribute specifies the minimum amount of metal (wire) extension between a contact and a via edge
in the specified direction.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_namejg) {

routing_formula(layer_name;q) {
contact_overhang : valuegy ;

value
A floating-point number representing the amount of contact overhang.
Example

cont act _overhang: 9.000e-01;

max_wire_width Simple Attribute

Use this attribute along with the mi n_wi r e_wi dt h attribute to define the range of wire widths subject to these via
generation rules.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_namejg) {

routing_formula(layer_name;q) {
max_wire_width : valuegqg ;

value

A floating-point number representing the maximum wire width.

Example



max_wre_wdth: 2.4;

min_wire_width Simple Attribute

Use this attribute along with the max_wi r e_wi dt h attribute to define the range of wire widths subject to these via
generation rules.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

routing_formula(layer_namejq) {

min_wire_width : valuegqgys ;

value
A floating-point number representing the minimum wire width.
Example

mn_wirewdth: 1.4;

metal_overhang Simple Attribute

The net al _over hang attribute specifies the minimum amount of metal overhang at the edges of wire intersections in
the specified direction.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

routing_formula(layer_namejq) {
metal_overhang : valueyqy ;

value
A floating-point number representing the amount of metal overhang.
Example

netal _overhang: 0.1;

routing_direction Simple Attribute

The rout i ng_di recti on attribute specifies the preferred routing direction, which serves as the direction of extension
for cont act _over| ap and net al _over hang on all of the generated via routing layers.

Syntax
phys_library(library_name;jq) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;g) {

routing_formula(layer_name;y) {

routing_direction : valuegnym ;

value

Valid values are hori zontal andvertical .
Example

routing_direction: vertical ;



enclosure Complex Attribute
The encl osur e attribute specifies the dimensions of the routing layer enclosures.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
via_rule_generate(via_rule_generate_name;y) {

routing_formula(layer_name;q) {
enclosure(value_1joq; , Value_2go,¢ )

value_1, value_2
Floating-point number representing the enclosure dimensions.
Example

encl osure (0.0, 0.0) ;

5.1.8 wire_rule Group
Use this group to specify the nondefault wire rules for regular wiring.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

}
}
}
wire_rule_name
The name of the wire rule group.

Example

wire_rule(rulel) {

-

Groups
layer_rule

via

layer_rule Group

Use this group to specify properties for each routing layer. The width and spacing specifications in this group override the
default values defined in the r out i ng_| ayer group in the r esour ce group. If the extension is not specified or if the
extension has a nonzero value less than half the routing width, then a default extension of half the routing width for the layer
is used.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

layer_rule(layer_name;g) {

}
}
}
layer_name
The name of the layer defined in the wire rule.

Example

| ayer _rul e(netal 1) {

-



Simple Attributes
m n_spaci ng

Wi r e_ext ensi on
wire_w dth

Complex Attribute

sane_net _m n_spaci ng

min_spacing Simple Attribute

The mi n_spaci ng attribute specifies the minimum spacing for regular wires that are on the specified layer, subject to the
wire rule, and belonging to different nets.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

layer_rule(layer_namejq) {
min_spacing : valueyoq ;

value

A floating-point number representing the spacing value.
Example

mn_spacing: 0.4;

wire_extension Simple Attribute

The wi r e_ext ensi on attribute specifies a default distance value for extending wires at vias for regular wires on this
layer subject to the wire rule. A value of 0 indicates no wire extension. If the value is less than half the wi r e_wi dt h value,
the router uses half the value of the wi r e_wi dt h attribute as the wire extension value. If the wi r e_wi dt h attribute is

not defined, the router uses the default value declared in the r out i ng_| ayer group.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

layer_rule(layer_name;y) {

wire_extension : valuefoys ;

value
A floating-point number that represents the wire extension value.
Example

wire_extension: 0.25;

wire_width Simple Attribute

The wi r e_wi dt h attribute specifies the wire width for regular wires that are on the specified layer and are subject to the
wire rule. The wi r e_wi dt h value must be equivalent to or more than the def aul t _wi r e_wi dt h value defined in the
| ayer group.

Syntax

phys_library(library_name;jq) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

layer_rule(layer_name;g) {

wire_width : valueqoy ;



}
}

value

A floating-point number representing the width value.
Example

wire_width: 0.4;

same_net_min_spacing Complex Attribute

The sanme_net _m n_spaci ng attribute specifies the minimum spacing required between wires on a layer or on two layers in
the same net.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

layer_rule(layer_namejq) {

same_net_min_spacing(layerl_name;q, layer2_name;y, spacefqqy, is_stackggglean) ;

}
}
}
}

layerl_name , layer2_name

Specify two routing layers. To specify spacing between wires on the same layer, use the same name for both layerl_name
and layer2_name .

space
A floating-point number representing the minimum spacing.
is_stack

Valid values are TRUE and FALSE. Set the value to TRUE to allow stacked vias at the routing layer. When set to TRUE,
the same_net _mi n_spaci ng value can be 0 (complete overlap) or the value held by the mi n_spaci ng attribute.

Example

sane_net _m n_spaci ng(n2, n2, 0.4, fal se);

via Group
Use this group to specify the via that the router uses for this wire rule.
Syntax
phys_library(library_name;q) {
topological_design_rules() {
wire_rule(wire_rule_name;y) {

via(via_namejq) {

}
}
}
}

via_name

Specifies the via name.
Example

vi a(non_defaul t _vial2) {

_

Simple Attributes

capaci t ance

i nduct ance
res_tenperature_coefficient
resi stance

Complex Attribute

sane_net _mi n_spaci ng



Groups

foreign
via_l ayer

capacitance Simple Attribute
The capaci t ance attribute specifies the capacitance per cut.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

via(via_namejq) {
capacitance : valuegqgys ;

value

A floating-point number that represents the capacitance per cut.
Example

capaci tance: 0.2;

inductance Simple Attribute
The i nduct ance attribute specifies the inductance per cut.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

via(via_name;g) {
inductance : valueqgys ;

value

A floating-point number that represents the inductance per cut.
Example

i nductance: 0.03;

res_temperature_coefficient Simple Attribute
Use this attribute to specify the first-order temperature coefficient for the resistance.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

via(via_name;g) {
res_temperature_coefficient : valuegqy ;

value

A floating-point number that represents the temperature coefficient.
Example

res_tenperature_coefficient: 0.0375;



resistance Simple Attribute
The r esi st ance attribute specifies the aggregate resistance per contact cut.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

via(via_namejq) {

resistance : valueggy ;

)
}
}
}

value

A floating-point number representing the resistance.
Example

resistance: 1. 000e+00;

same_net_min_spacing Complex Attribute

The same_net _mi n_spaci ng attribute specifies the minimum spacing required between wires on a layer or on two layers in
the same net.

Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

via(via_namejq) {

same_net_min_spacing(layerl_name;q, layer2_name;y, spacefqqy, is_stackgoglean) ;

}
}
}
}

layerl_name , layer2_name

Specify two routing layers. To specify spacing between wires on the same layer, use the same name for both layerl_name
and layer2_name .

space
A floating-point number representing the minimum spacing.
is_stack

Valid values are TRUE and FALSE. Set the value to TRUE to allow stacked vias at the routing layer. When set to TRUE,
the same_net _mi n_spaci ng value can be 0 (complete overlap) or the value held by the mi n_spaci ng attribute.

Example

sane_net _m n_spaci ng(n2, n2, 0.4, fal se);

foreign Group
The f or ei gn attribute specifies which GDSII structure (model) to use when an instance of a via is placed.
Note:
Only one f or ei gn group is allowed for each via.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

via(via_namejq) {
foreign(foreign_object_name;y) {



}
foreign_object_name
The name of a GDSI!I structure (model).
Example
forei gn(fdesf2a6) {

}

Simple Attribute

orientation

Complex Attribute

origin

orientation Simple Attribute

The ori ent at i on attribute specifies the orientation of a foreign object.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

via(via_name;g) {
foreign(foreign_object_name;y) {

orientation : valuegnym ;

}
}
}
}
}
value
Valid values are N (north), E (east), S (south), W(west), FN (flip north), FE (flip east), FS (flip south), and FW(flip west), as
shown in Figure 5-1.
Figure 5-1 Orientation Examples
M {narthy E (zast) S isouth) W iwest)
FMiHlip north) FE iflip=ast) F& iflipsouth) P iflipwest)
Example

orientation: FN;

origin Complex Attribute
The or i gi n attribute specifies the equivalent coordinates for the origin of a placed foreign object.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;y) {

via(via_namejg) {
foreign(foreign_object_name;y) {

origin(NuM_Xqoar: NUM_Yiioar) 5



num_x , num_y
Floating-point numbers that specify the coordinates where the foreign object is placed.
Example

origin(-1, -1);

via_layer Group
Use this group to specify a via layer. A via can have one or more vi a_| ayer groups.
Syntax

phys_library(library_name;jq) {

topological_design_rules() {
wire_rule(wire_rule_namejq) {

via(via_name;q) {
via_layer(via_layeriq) {

}
}
}
}
}
via_layer
A predefined layer name.
Example

via_l ayer (vi a23) {

,

Complex Attribute

rectangl e

rectangle Complex Attribute
The r ect angl e attribute specifies the geometry of the via on the layer.
Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_rule(wire_rule_name;q) {

via(via_namejq) {
via_layer(via_layer;y) {

rectangle(X1ioat Y1oat X2fioat: Y2fioat) :

x1,y1, x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangle.
Example

rectangle(-0.3, -0.3, 0.3, 0.3);

5.1.9 wire_slotting_rule Group
Use this group to specify the wire slotting rules to satisfy the maximum metal density design rule.
Syntax

phys_library(library_name;jq) {

topological_design_rules() {
wire_slotting_rule(routing_layer_name;y) {



}
}

Simple Attributes
max_net al _density

mn_l ength
mn_w dth

Complex Attributes
sl ot _| engt h_range
sl ot _| engt h_si de_cl earance
sl ot _| engt h_wi se_spaci ng
sl ot _wi dt h_range
sl ot _wi dt h_si de_cl earance
sl ot _wi dt h_wi se_spaci ng

max_metal_density Simple Attribute

Use this attribute to specify the maximum metal density for a slotted layer, as a percentage of the layer.

Syntax
phys_library(library_name;jq) {

topological_design_rules() {
wire_slotting_rule(routing_layer_name;y) {

max_metal_density : valuegqy; ;

value
A floating-point number that represents the percentage.
Example

max_netal _density: 0.70;

min_length Simple Attribute

The mi n_| engt h attribute specifies the the minimum geometry length threshold that triggers slotting. Slotting is triggered
when the thresholds specified by the mi n_| engt h and m n_wi dt h attributes are both surpassed.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_slotting_rule(routing_layer_namejq) {

min_length : valuegqy ;

value
A floating-point number that represents the minimum geometry length threshold.
Example

mn_length: 0.5;

min_width Simple Attribute

The mi n_wi dt h attribute specifies the the minimum geometry length threshold that triggers slotting. Slotting is triggered
when the thresholds specified by the mi n_| engt h and mi n_wi dt h attributes are both surpassed.

Syntax
phys_library(library_name;q) {

topological_design_rules() {
wire_slotting_rule(routing_layer_namejq) {

min_width : valueyqgy ;

value

A floating-point number that represents the minimum geometry width threshold.

Example



mn_wdth: 0.4;

slot_length_range Complex Attribute
The sl ot _| engt h attribute specifies the allowable range for the length of a slot.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_slotting_rule(routing_layer_namejq) {

slot_length_range (min_valuegq,;, max_valuegqg) ;

min_value, max_value
Floating-point numbers that represent the minimum and maximum range values.
Example

sl ot _| ength_range (0.2, 0.3) ;

slot_length_side_clearance Complex Attribute
Use this attribute to specify the spacing from the end edge of a wire to its outermost slot.
Syntax

phys_library(library_nane;q) {

t opol ogi cal _desi gn_rul es() {
wire_slotting_rule(routing_|l ayer_nane;q) {

sl ot _| engt h_si de_cl earance (m n_val ues| o5, max_val ueg|gqt) ;

min_value, max_value
Floating-point numbers that represent the minimum and maximum spacing values.
Example

sl ot _| engt h_si de_cl earance (0.2, 0.4) ;

slot_length_wise_spacing Complex Attribute

Use this attribute to specify the minumum spacing between adjacent slots in a direction perpendicular to the wire (current
flow) direction.

Syntax
phys_library(library_nang;q) {

t opol ogi cal _desi gn_rul es() {
wire_slotting_rule(routing_|layer_nangjq) {

sl ot _I engt h_wi se_spaci ng(mi n_val ueg| o5, mMax_val ueg| oq¢) ;

min_value, max_value
Floating-point numbers that represent the minimum and maximum spacing distance values.
Example

sl ot _| engt h_wi se_spacing (0.2, 0.3);

slot_width_range Complex Attribute
Use this attribute to specify the allowable range for the width of a slot.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_slotting_rule(routing_layer_namejq) {

slot_width_range(min_valuefqy, max_valuegqy) ;



min_value, max_value
Floating-point numbers that represent the minimum and maximum range values.
Example

sl ot _wi dth_range (0.2, 0.3) ;

slot_width_side_clearance Complex Attribute
Use this attribute to specify the spacing from the side edge of a wire to its outermost slot.
Syntax

phys_library(library_name;q) {

topological_design_rules() {
wire_slotting_rule(routing_layer_namejq) {

slot_width_side_clearance(min_valueyg,s, max_valuegoqy) ;

min_value, max_value
Floating-point numbers that represent the minimum and maximum spacing distance values.
Example

sl ot _wi dt h_si de_cl earance (0.2, 0.3) ;

slot_width_wise_spacing Complex Attribute
Use this attribute to specify the minimum spacing between slots in a direction perpendicular to the wire (current flow) direction.
Syntax
phys_library(library_nane;q) {
t opol ogi cal _desi gn_rul es() {
wire_slotting_rul e(routing_| ayer_nane;q) {

sl ot _wi dt h_wi se_spaci ng (m n_val ue gat»

max_val uef| gat)

min_value, max_value
Floating-point numbers that represent the minimum and maximum spacing distance values.
Example

sl ot _wi dt h_wi se_spacing (0.2, 0.3) ;

6. Specifying Attributes and Groups in the
process_resource Group

You use the pr ocess_r esour ce group to specify various process corners in a particular process. The
process_resour ce group is defined inside the phys_I i br ary group and must be defined before you model any cell.
Multiple process_r esour ce groups are allowed in a physical library.

The information in this chapter includes the following:

. Syntax for Attributes in the process resource Group

. Syntax for Groups in the process_resource Group

6.1 Syntax for Attributes in the process_resource Group
This section describes the attributes that you define in the pr ocess_r esour ce group.
Simple Attributes

basel i ne_t enperature
fi el d_oxi de_t hi ckness
process_scal e_fact or



Complex Attribute

pl ate_cap

6.1.1 baseline_temperature Simple Attribute
Defines a baseline operating condition temperature.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {

baseline_temperature : valueqq,; ;

value

A floating-point number representing the baseline temperature.
Example

basel i ne_tenperature: 0.5;

6.1.2 field_oxide_thickness Simple Attribute
Specifies the field oxide thickness.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {

field_oxide_thickness : valueyqy ;

value

A positive floating-point number in distance units.
Example

field_oxide_thickness: 0.5;

6.1.3 process_scale_factor Simple Attribute
Specifies the factor to describe the process shrinkage factor to scale the length, width, and spacing geometries.
Note:

Do not specify a value for the process_scale_factor attribute if you specify a value for the shri nkage attribute
or shri nkage_t abl e group.

Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {

process_scale_factor : valuefoqy ;

value

A floating-point number representing the scaling factor.
Example

process_scal e_factor : 0.96;

6.1.4 plate_cap Complex Attribute
Specifies the interlayer capacitance per unit area when a wire on the first routing layer overlaps a wire on the second routing layer.
Note:

The pl at e_cap statement must follow all the r out i ng_| ayer statements and precede the routi ng_wi r e_nodel statements.



Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {

routing_layer(layer_name;y) {
}
plate_cap(PCAP_I1_I2¢04;, PCAP_I1_I3g0at,

PCAP_In-1_Ingoq)
routing_wire_model(model_name;y) {

}
}
}
PCAP_la_lb

Represents a floating-point number that specifies the plate capacitance per unit area between two routing layers, layer a

and layer b. The number of PCAP values is determined by the number of previously defined routing layers. You must

specify every combination of routing layer pairs based on the order of the routing layers. For example, if the layers are defined

as substrate, layer1, layer2, and layer3, then the PCAP values are defined in PCAP_| 1_| 2, PCAP_| 1_| 3, and PCAP_| 2_| 3.
Example

The example shows a pl at e_cap statement for a library with four layers. The values are indexed by the routing layer order.

plate_cap( 0.35, 0.06, 0.0, 0.25, 0.02, 0.15) ;

/* PCAP_1_2, PCAP_1_3, PCAP_1_4, PCAP_2_3, PCAP_2_4, PCAP_3_4*/

6.2 Syntax for Groups in the process_resource Group
This section describes the groups that you define in the pr ocess_r esour ce group.
Groups

process_cont _| ayer
process_routing_| ayer
process_via
process_via_rul e_generate
process_wre_rule
6.2.1 process_cont_layer Group
Specifies values for the process contact layer.

Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_cont_layer(layer_name;y) {

layer_name

The name of the contact layer.
Example

process_cont _| ayer (L) {

)...

6.2.2 process_routing_layer Group
Use a process_routing_| ayer group to define operating-condition-specific routing layer attributes.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {

layer_name

The name of the scaled routing layer.



Example

process_routing_|layer(nt) {

-

Simple Attributes
cap_mul tiplier
cap_per_sq
coupl i ng_cap
edgecapaci t ance
fringe_cap
hei ght
i nduct ance_per _di st
| at er al _oxi de_t hi ckness
oxi de_t hi ckness
res_per_sq
shri nkage
t hi ckness

Complex Attributes

confornmal _| ateral _oxi de
| at eral _oxi de

Groups

resi stance_tabl e
shrinkage_t abl e

cap_multiplier Simple Attribute
Specifies a scaling factor for interconnect capacitance to account for changes in capacitance due to nearby wires.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
cap_multiplier : valuegqg ;

value

A floating-point number representing the scaling factor.
Example

cap_nultiplier: 2.0

cap_per_sq Simple Attribute
Specifies the substrate capacitance per square unit area of a process routing layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
cap_per_sq : valueqoyt ;

value

A floating-point number that represents the capacitance for a square unit of wire, in picofarads per square distance unit.
Example

cap_per_sq: 5.909e-04;

coupling_cap Simple Attribute

Specifies the coupling capacitance per unit length between parallel wires on the same layer.



Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
coupling_cap : valueggy, ;

value
A floating-point number that represents the coupling capacitance.
Example

coupl i ng_cap: 0.000019;

edgecapacitance Simple Attribute
Specifies the total peripheral capacitance per unit length of a wire on the process routing layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
edgecapacitance : valuefoq ;

value

A floating-point number that represents the capacitance per unit length value.
Example

edgecapaci t ance : 0. 00065 ;

fringe_cap Simple Attribute
Specifies the fringe (sidewall) capacitance per unit length of a process routing layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
fringe_cap : valuefqy ;

value
A floating-point number that represents the fringe capacitance.
Example

fringe_cap: 0.00023;

height Simple Attribute
Specifies the distance from the top of the substrate to the bottom of the routing layer.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
height : valuegyy ;

value

A floating-point number representing the distance unit of measure.



Example

height : 1.0;

inductance_per_dist Simple Attribute
Specifies the inductance per unit length of a process routing layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
inductance_per_dist : valuefog; ;

value

A floating-point number that represents the inductance.
Example

i nduct ance_per _di st : 0.0029;

lateral_oxide_thickness Simple Attribute
Specifies the lateral oxide thickness for the layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m){
process_routing_layer(layer_name;q) {
lateral_oxide_thickness : valuegqys ;

value
A floating-point number that represents the lateral oxide thickness.
Example

I ateral _oxi de_thickness: 1.33;

oxide_thickness Simple Attribute
Specifies the oxide thickness for the layer.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m)X
process_routing_layer(layer_name;q) {
oxide_thickness : valuegqy ;

value

A floating-point number that represents the oxide thickness.
Example

oxi de_t hi ckness : 1.33;

res_per_sq Simple Attribute
Specifies the substrate resistance per square unit area of a process routing layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {



process_routing_layer(layer_name;q) {
res_per_sq : valueggyt

value
A floating-point number representing the resistance.
Example

res_per_sq: 1.200e-01;

shrinkage Simple Attribute
Specifies the total distance by which the wire width on the layer will shrink or expand. The shrinkage parameter is a sum of
the shrinkage for each side of the wire. The post-shrinkage wire width represents the final processed silicon width as

calculated from the drawn silicon width in the design database.

Note:

Do not specify a value for the shri nkage attribute or shri nkage_t abl e group if you specify a value for
the process_scal e_f act or attribute.

Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
shrinkage : valueqgy; ;

value

A floating-point number representing the distance unit of measure. A positive number represents shrinkage; a negative
number represents expansion.

Example

shrinkage: 0. 00046 ;

thickness Simple Attribute
Specifies the thickness of the user units of objects process routing layer.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
thickness : valueggy; ;

value

A floating-point number representing the thickness of the routing layer.
Example

thickness: 0.02;

conformal_lateral_oxide Complex Attribute
Specifies the substrate capacitance per unit area of a process routing layer.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
conformal_lateral_oxide : valueqqg ;



value
A floating-point number that represents the capacitance for a square unit of wire, in picofarads per square distance unit.
Example

confornal _| ateral _oxide: 5.909e-04;

lateral_oxide Complex Attribute
Specifies the lateral oxide thickness.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
lateral_oxide : valueqqgys ;

value
A floating-point number representing the lateral oxide thickness.
Example

| at eral _oxi de: 5.909e-04

resistance_table Group
Use this group to specify an array of values for sheet resistance.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
resistance_table(template_name;y) {

Example

resistance_table () {

L

Complex Attributes

index_1
index_2
values

index_1 and index_2 Complex Attributes
Specifies the default indexes.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;q) {
resistance_table(template_name;y) {
index_1 (valuefoqp, Valueqga, Valuefoqy, ---)
index_2 (valuefgq, Valueqgay, valuefoqt, ---)

Example

resi stance_t abl e (tenpl at e_nane) {
index_1();
index_2();
val ues () ;



shrinkage_table Group
Specifies a lookup table template.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_routing_layer(layer_name;y) {
shrinkage_table(template_name;y) {

}
}
}

template_name
The name of a shri nkage_| ut _t enpl at e defined at the phys_I i brary level.
Example
shrinkage_t abl e (shrinkage_tenpl ate_1) {

}

Complex Attributes
index_1
index_2
values
index_1 and index_2 Complex Attributes
Specify the default indexes.
Syntax

phys_library(library_name;jq) {

shrinkage_table (template_name;q) {
index_1 (valuegqgy, valuegyyy, valueyqoay, --.);
index_2 (valueygqat, Valueqoyy, Valueqggt, ---);

value, value, value, ...
Floating-point numbers that represent the default indexes.
Example
shrinkage_|l ut _tenpl ate (resistance_tenplate_1) {
index_1(0.0, 0.0, 0.0, 0.0);
index_2(0.0, 0.0, 0.0, 0.0);
}

6.2.3 process_via Group

Use a process_vi a group to define an operating-condition-specific resistance value for a via.

Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_via(via_namejq) {

via_name
The name of the via.
Example
via(vial2) {

}



Simple Attributes

capaci tance

i nduct ance

resi stance
res_tenperature_coefficient

capacitance Simple Attribute
Specifies the capacitance contact in a cell instance (or over a macro).
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_via(via_namejg) {
capacitance : valuegoys ;

value

A floating-point number that represents the capacitance.
Example

capaci tance: 0.05;

inductance Simple Attribute
Specifies the inductance per cut.
Syntax

phys_library(library_namejq) {
process_resource(architecturegnm) {
process_via(via_namejg) {
inductance : valueyqy ;

value

A floating-point number that represents the inductance value.
Example

i nductance: 0.03;

resistance Simple Attribute
Specifies the aggregate resistance per contact rectangle.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_via(via_namejq) {

resistance : valueggy ;

value

A floating-point number that represents the resistance value.
Example

resistance: 0.0375;

res_temperature_coefficient Simple Attribute

Theres_tenperature_coefficient attribute specifies the coefficient of the first-order correction to the resistance
per square when the operating temperature does not equal the nominal temperature.

Syntax



phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_via(via_namejq) {
res_temperature_coefficient : valueqqy; ;

value

A floating-point number that represents the temperature coefficient.
Example

res_tenperature_coefficient: 0.03;

6.2.4 process_via_rule_generate Group
Use a process_vi a_rul e_gener at e group to define an operating-condition-specific resistance value for a via.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_via_rule_generate(via_name;qy) {

via_name
The name of the via.
Example
via(vial2) {

.

Simple Attributes

capaci t ance

i nduct ance

resi stance
res_tenperature_coefficient

capacitance Simple Attribute
Specifies the capacitance per cut.
Syntax

phys_library(library_name;jq) {
process_resource(architecturegn,m) {
process_via_rule_generate(via_name;q) {

capacitance : valuegnm ;

value

A floating-point number that represents the capacitance value.
Example

capaci tance: 0.05;

inductance Simple Attribute
Specifies the inductance per cut.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_via_rule_generate(via_namejg) {

inductance : valueyqq; ;



value

A floating-point number that represents the inductance value.
Example

i nductance: 0.03;

resistance Simple Attribute
Specifies the aggregate resistance per contact rectangle.
Syntax

phys_library(library_namejq) {
process_resource(architecturegn,m) {
process_via_rule_generate(via_namejq) {
resistance : valueggg; ;

value

A floating-point number that represents the resistance.
Example

resistance: 0.0375;

res_temperature_coefficient Simple Attribute
Specifies the first-order temperature coefficient for the resistance.
Syntax

phys_library(library_name;q) {
process_resource(architecturegn,m) {
process_via_rule_generate(via_name;q) {
res_temperature_coefficient : valuegqgy;

value

A floating-point number that represents the temperature coefficient.
Example

res_tenperature_coefficient: 0.0375;

6.2.5 process_wire_rule Group
Use this group to define an operating-condition-specific value for a nondefault regular via defined within a wi r e_r ul e group.
Syntax

phys_library(library_name;q) {

process_resource() {
process_wire_rule(wire_rule_name;q) {

wire_rule_name

The name of the wire rule group.
Example

process_wire_rul e(rul el) {

-

Group



process_via

process_via Group
Specifies the via that the router uses for this wire rule.
Syntax

phys_library(library_name;q) {

process_resource() {
process_wire_rule(wire_rule_name;q) {

process_via(via_name;y) {

via_name
Specifies the via name.
Example

process_vi a(non_def aul t _vi al2) {

-

Simple Attributes

capaci t ance

i nduct ance

resi stance
res_tenperature_coefficient

capacitance Simple Attribute
Specifies the capacitance per cut.
Syntax
phys_library(library_name;q) {

process_resource() {
process_wire_rule(wire_rule_name;q) {

process_via(via_namejq) {

capacitance : valuegpm;

value

A floating-point number that represents the capacitance value.
Example

capacitance: 0.0;

inductance Simple Attribute
Specifies the inductance per cut.
Syntax
phys_library(library_name;q) {

process_resource() {
process_wire_rule(wire_rule_name;q) {

process_via(via_namejg) {
inductance : valueygy; ;

value

A floating-point number that represents the inductance value.



Example

inductance: 0.0;

res_temperature_coefficient Simple Attribute

Specifies the first-order temperature coefficient for the resistance unit area of a routing layer.

Syntax
phys_library(library_name;q) {

process_resource() {
process_wire_rule(wire_rule_name;q) {

process_via(via_namejg) {
res_temperature_coefficient : valuegqys ;

value
A floating-point number that represents the coefficient value.
Example

res_tenperature_coefficient: 0.0375;

resistance Simple Attribute
Specifies the aggregate resistance per contact cut.
Syntax
phys_library(library_name;q) {

process_resource() {
process_wire_rule(wire_rule_name;q) {

process_via(via_namejq) {

resistance : valueggg ;

value
A floating-point number representing the resistance value.
Example

resistance: 1. 000e+00;

7. Specifying Attributes and Groups in the macro Group

For each cell, you use the macr o group to specify the macro-level information and pin information. Macro-level
information includes such properties as symmetry, size and obstruction. Pin information includes such properties as
geometry and position.

This chapter describes the attributes and groups that you define in the macr o group, with the exception of the pi n group,
which is described in Chapter 9.

7.1 macro Group
Use this group to specify the physical aspects of the cell.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {

cell_name
Specifies the name of the cell.

Note:



This name must be identical to the name of the logical cel | _nane that you define in the Synopsys .lib library.
Example

macr o(and2) {

L

Simple Attributes

cell _type

create_full _pin_geonetry

eqg_cel |

extract _via_regi on_w thin_pin_area
in_site

in_tile

leq_cell

source

synmmetry

Complex Attributes
extract_via_region_fromcont_| ayer
obs_cl i p_box
origin
si ze

Groups

foreign

obs

site_array

pin
7.1.1 cell_type Simple Attribute
Use this attribute to specify the cell type.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
cell_type : valuegnym ;

value

See Table 7-1 for value definitions.
Example

cell _type: block;

Table 7-1 cell_type Values

Cell type | Definition

antennadiode_core ’ Dissipates a manufacturing charge from a diode.

’ blackbox_block ’ Sub-class of block

areaio_pad ’ Area /O driver
block ’ Predefined macro used in hierarchical design
bottomleft_endcap ’ 1/O cell placed at bottom-left corner

bottomright_endcap 1/0O cell placed at bottom-right corner

’ bump_cover ’ Sub-class of cover

’ core ’ Core cell

’ cover ’ A cover cell is fixed to the floorplan
’ feedthru_core ’ Connects to another cell.

’ inout_pad ’ Bidirectional pad cell

’ input_pad ’ Input pad cell

’ output_pad ’ Output pad cell

|

pad ’ /0 cell



’ post_endcap ’ Cell placed at the left or top end of core rows to connect with the power ring

’ power_pad ’ Power pad

’ pre_endcap ’ Cell placed at the right or bottom end of core rows to connect with the power ring
fing Blocks that can cut prerouted special nets and connect to these nets with ring pins
’ spacer_core ’ Fills space between regular core cells.

’ spacer_pad ’ Spacer pad

’ tiehigh_core ’ Connects I/0 terminals to the power or ground.

’ tielow_core ’ Connects /O terminals to the power or ground.

’ topleft_endcap ’ 1/0 cell placed at top-left corner

’ topright_endcap ’ 1/0 cell placed at top-right corner

7.1.2 create_full_pin_geometry Simple Attribute
Use this attribute to specify the full pin geometry.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
create_full_pin_geometry : valuegggean ;

value

Valid values are TRUE and FALSE.
Example

create_full _pin_geonetry: TRUE;

7.1.3 eq_cell Simple Attribute

Use this attribute to specify an electrically equivalent cell that has the same functionality, pin positions, and
electrical characteristics (such as timing and power) as a previously defined cell.

Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
eq_cell : eq_cell_namejq ;

eq_cell_name

The name of the equivalent cell previously defined in the phys_| i brary group.
Example

eq_cel | : and2a;

7.1.4 extract_via_region_within_pin_area Simple Attribute
Use this attribute to whether to extract via region information from within the pin area only.
Syntax

phys_library(library_name;jq) {
macro(cell_namejq) {
extract_via_region_within_pin_area : valuegygjean ;

value

Valid values are TRUE and FALSE (default).
Example

extract_via_region_w thin_pin_area: TRUE;

7.1.5 in_site Simple Attribute



Use this attribute to specify the site associated with a cell. The site class and symmetry must match the cell class and symmetry.
Note:

You can use this attribute only with standard cell libraries.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
in_site : site_namejq ;

site_name

The name of the associated site.
Example

in_site: core;

7.1.6 in_tile Simple Attribute
The i n_ti | e attribute specifies the tile associated with a cell.
Syntax

phys_library(library_name;q) {
macro(cell_namejy) {
in_tile : tile_name;q ;

value

The name of the associated tile.
Example

in_tile:;

7.1.7 leqg_cell Simple Attribute

Use this attribute to specify a logically equivalent cell that has the same functionality and pin interface as a previously defined
cell. Logically equivalent cells need not have the same electrical characteristics, such as timing and power.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
leq_cell : leg_cell_namejq ;

leq_cell_name

The name of the equivalent cell previously defined in the phys_I i brary group.
Example

leg_cell : and2x2;

7.1.8 source Simple Attribute
Use this attribute to specify the source of a cell.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {

source : valuegnym ;

value

Valid values are user (for a regular cell), gener at e (for a parametric cell), and bl ock (for a block cell).



Example

source: user ;

7.1.9 symmetry Simple Attribute

Use this attribute to specify the acceptable orientation for the macro. The cell symmetry must match the associated
site symmetry. When the attribute is not specified, a cell is considered asymmetric. The allowable orientations of the cell
are derived from the symmetry.

Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
symmetry : valuegnym ;

)
}
value
Valid values are r, x, y, xy, and r xy.
where
r
Specifies symmetry in 90 degree counterclockwise rotation
X
Specifies symmetry about the x-axis
y
Specifies symmetry about the y-axis
Xy
Specifies symmetry about the x-axis and the y-axis
xy
Specifies symmetry about the x-axis and the y-axis and in 90 degree counterclockwise rotation increments
Example

symetry:r;

7.1.10 extract_via_region_from_cont_layer Complex Attribute
Use this attribute to extract via region information from contact layers.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
extract_via_region_from_cont_layer(cont_layer_nameq,

cont_layer_namey, ... ) ;

cont_layer_name

A list of one or more string values representing the contact layer names.
Example

extract_via_region_fromcont_|ayer () ;

7.1.11 obs_clip_box Complex Attribute

Use this attribute to specify a rectangular area of a cell layout in which connections are not allowed or not desired. The
resulting rectangle becomes an obstruction. Use this attribute at the macr o group level to customize the rectangle size for a
cell. The values you specify at the nmacr o group level override the values you set in the pseudo_phys_| i br ary group.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
obs_clip_box( topgoat, rightfioat:
bonomfloatv Ie‘nfloa\t) ;



top , right, bottom , left
Floating-point numbers that specify the coordinates for the corners of the rectangular area.
Example

obs_cl i p_box( 165000, 160000, 160000, 160000) ;

7.1.12 origin Complex Attribute
Use this attribute to specify the origin of a cell, which is the lower-left corner of the bounding box.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
origin(NUM_Xoat, NUM_Ysioat) ;

num_x, num_y
Floating-point numbers that specify the origin coordinates.
Example

origin(0.0, 0.0) ;

7.1.13 size Complex Attribute

Use this attribute to specify the size of a cell. This is the minimum bounding rectangle for the cell. Set this to a multiple of
the placement grid.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

size(NUM_Xgoat, NUM_Yfoar) ;

num_x , num_y

Floating-point numbers that represent the cell bounding box dimension. For standard cells, the height should be equal to
the associated site height and the width should be a multiple of the site width.

Example

size(0.9, 7.2) ;

7.1.14 foreign Group

Use this group to specify the associated GDSII structure (model) of a macro. Used for GDSII input and output to adjust
the coordinate and orientation variations between GDSII and the physical library.

Note:
Only one f or ei gn group is allowed in a macr o group.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {
foreign(foreign_object_name;q) {

foreign_object_name
The name of the corresponding GDSII cell (model).
Example
foreign(andl2a) {

}



Simple Attribute

orientation

Complex Attribute

origin

orientation Simple Attribute
Use this attribute to specify the orientation of the GDSII foreign cell.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
foreign(foreign_object_namesing) {

orientation : valuegnym ;

}
}
}
value
Valid values are N (north), E (east), S (south), W(west), FN (flip north), FE (flip east), FS (flip south), and FW(flip west), as
shown in Figure 7-1.
Figure 7-1 Orientation Examples
M (narthy E (zast) S [south) W iwest)
FN (Hlip north) FE iflip=ast) F& iflipsouth) P iHlipwest)
Example

orientation: N;

origin Complex Attribute
Use this attribute to specify the equivalent coordinates of a placed macro origin in the GDSII coordinate system.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
foreign(foreign_object_name;q) {

origin(Xgoat: Yioat) ;

Floating-point numbers that specify the GDSII coordinates where the macro origin is placed.
Example
The example shows that the macro origin (the lower-left corner) is located at (-2.0, -3.0) in the GDSII coordinate system.

origin(-2.0, -3.0) ;

7.1.15 obs Group

Use this group to specify an obstruction on a cell.

Note:

The obs group does not take a name.



Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
obs() {

}
}
}

Example
obs() {

}

Complex Attributes

via
via_iterate

Group

geonetry

via Complex Attribute
Use this attribute to specify a via instance at the given coordinates.
Syntax

phys_library(library_name;jq) {
macro(cell_namejy) {

obs() {
via(via_nameg, Xfioat: Yfioat );

}
}
}
via_name
The name of a via already defined in the r esour ce group.
X, Y
Floating-point numbers that represent the x- and y-coordinates for placement.

Example

via(vial2, 0, 100) ;

via_iterate Complex Attribute
Use this attribute to specify an array of via instances in a particular pattern.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {

obs() {
via_iterate(num_Xx;n, NUM_Yjn;, SPACE_Xfoat,

space_Yfoat: Via_nameig, Xfioat: Yioat) :

num_x, num_y

Integer numbers that represent the number of columns and rows in the array, respectively.

space_x, space_y

Floating-point numbers that specify the value for spacing between each via origin.

via_name

Specifies the name of a previously defined via to be instantiated.

X,y



Floating-point numbers that specify the endpoints.
Example

via_iterate(2, 2, 2.000, 3.000.0, vial2, 176.0, 1417.0) ;

geometry Group
Use this group to specify the geometries of an obstruction on the specified macro.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {

obs() {
geometry(layer_name;jq) {

}
}
}
}
layer_name
Specifies the name of the layer where the obstruction is located.
Example

geonetry(netal) {

}

Simple Attributes

cor e_bl ockage_mar gi n
feedthru_area_| ayer

gener at e_cor e_bl ockage
preserve_current _| ayer_bl ockage
treat_current_|layer_as_thin_wire

Complex Attributes
max_di st _to_conbi ne_current _| ayer_bl ockage
path

path_iterate

pol ygon

pol ygon_iterate
rectangl e
rectangle_iterate

core_blockage_margin Simple Attribute
Use this attribute to specify a value for computing the margin of a block core.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {

obs() {
geometry(layer_name;q) {

core_blockage_margin : valuegqy ;

value

A positive floating-point number representing the margin.
Example

core_bl ockage_margin: 0.0;

feedthru_area_layer Simple Attribute

Use this attribute to prevent an area from being covered with a blockage and to prevent any merging from occuring within
the specified area on the corresponding layer.

Syntax



phys_library(library_name;q) {
macro(cell_name;y) {

obs() {
geometry(layer_namejq) {

feedthru_area_layer : valueq ;

value
A string representing the layer name.
Example

core_bl ockage_margin: 0.0;

generate_core_blockage Simple Attribute
Use this attribute to specify whether to generate the core blockage information.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {

obs() {
geometry(layer_name;g) {

generate_core_blockage : valuegggjean ;

value
Valid values are TRUE and FALSE (default).
Example

gener ate_core_bl ockage : TRUE;

preserve_current_layer_blockage Simple Attribute
Use this attribute to specify whether to preserve the current layer blockage information.
Syntax

phys_library(library_name;jq) {
macro(cell_namejy) {

obs() {
geometry(layer_namejq) {

preserve_current_layer_blockage : valuegggjean ;

value

Valid values are TRUE and FALSE (default).
Example

preserve_current _| ayer _bl ockage: TRUE;

treat_current_layer_as_thin_wires Simple Attribute
Use this attribute to specify whether to treat the current layer as thin wires.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {

obs() {
geometry(layer_name;jq) {

treat_current_layer_as_thin_wires : valuegggjean ;



value

Valid values are TRUE and FALSE (default).
Example

treat_current_|layer_as_thin_wres: TRUE;

max_dist_to_combine_current_layer_blockage Complex Attribute
Use this attribute to specify a maximum distance value, beyond which blockages on the current layer will not be combined.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {

obs() {
geometry(layer_namejq) {

max_dist_to_combine_current_layer_blockage
( Valuefloatv Valuefloai ) )

value

Floating-point numbers that represent the maximum distance value.
Example

max_di st _to_conbi ne_current _| ayer_bl ockage () ;

path Complex Attribute

Use this attribute to specify a shape by connecting specified points. The drawn geometry is extended on both endpoints by
half the wire width.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

obs() {
geometry(layer_namejq) {

path(widthyoat, X1fioat: Ylfioat: -+ -+ XNfioat, YNfioat) ;

width
Floating-point number that represents the width of the path shape.

x1,yl,..,..,Xn,yn
Floating-point numbers that represent the x- and y-coordinates for each point that defines a trace. The path shape is
extended from the trace outward by one half the width on both sides. If only one point is specified, a square centered on that
point is generated. The width of the generated square equals the wi dt h value.

Example

path(2.0,1,1,1,4,10,4,10,8) ;

path_iterate Complex Attribute
Represents an array of paths in a particular pattern.
Syntax

phys_library(library_name;jq) {
macro(cell_namejy) {

obs() {
geometry(layer_namejq) {



path_iterate(num_Xjn, NUM_Yjn,
space_Xfoat: SPACE_Yfioats
Widthfoat X1ioat: Y1fioat:-- XNfioat: YNfloat)

num_x , num_y
Integer numbers that represent the number of columns and rows in the array, respectively.
space_x , space_y
Specify the value for spacing around the path.
width
Floating-point number that represents the width of the path shape.
x1,yl
Floating-point numbers that represent the first path point.
Xn, yn

Floating-point numbers that represent the final path point.
Example

path_iterate(2,1,5.000,5.000,2.0,1,1,1,4,10,4,10,8) ;

polygon Complex Attribute
Represents a rectilinear polygon by connecting all the specified points.
Syntax

phys_ibrary(library_name;q) {
macro(cell_namejy) {

obs() {
geometry(layer_namejq) {

polygon(x1, y1, ..., xn,yn) ;
}
}

}
}

x1,yl,.,xn,yn

Floating-point numbers that represent the x- and y-coordinates for each point that defines the shape. Specify a minimum of
four points.

You are responsible for ensuring that the resulting polygon is orthogonal.
Example

pol ygon(175. 500, 1414. 360, 176. 500, 1414. 360, 176. 500,
1417. 360, 175.500, 1417. 360) ;

polygon_iterate Complex Attribute
Represents an array of rectilinear polygons in a particular pattern.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {

obs() {
geometry(layer_namejq) {

polygon_iterate (NUM_Xint, NUM_Yjn,
Space_Xoat, SPACE_Yioats

XLfioat: ¥1float: X2float Y2fioats X3fioat: Y3float:+++» XNfioat: Yioat) 5

num_x , num_y

Integer numbers that represent the number of columns and rows in the array, respectively.

space_x , space_y



Floating-point numbers that specify the value for spacing around the polygon.
x1,yl;%x2,y2;x3,y3;..,..;Xn,yn
Floating-point numbers that represent successive points of the polygon.

Note:
You must specify at least four points.

Example
pol ygon_i terate(2, 2, 2.000, 4. 000, 175. 500, 1414. 360,

176.500, 1414. 360, 176. 500, 1417. 360,
175. 500, 1417. 360) ;

rectangle Complex Attribute
Represents a rectangle.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

obs() {
geometry(layer_namejq) {

rectangle(X1fioat, Y1fioat: X2fioat: Y2fioat) ;

}
}
}
x1,y1, x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangle.

Example

rectangl e(2, 0, 4, 0) ;

rectangle_iterate Complex Attribute
Represents an array of rectangles in a particular pattern.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {

obs() {
geometry(layer_name;q) {

rectangle_iterate(NUm_Xing, NUM_Yjng,
Space_Xfoat: SPACE_Yfioats

X1ioat: Yioat: X2fioat: Y2fioat)

num_x , num_y
Integer numbers that represent the number of columns and rows in the array, respectively.
space_x , space_y
Floating-point numbers that specify the value for spacing around the rectangles.
x1,yl;x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangles.
Example
rectangle_iterate(2, 2, 2.000, 4.000, 175. 500, 1417. 360,
176. 500, 1419. 140) ;
7.1.16 site_array Group

Use this group to specify the site array associated with a cell. The site class and site symmetry must match the cell class and
cell symmetry.



Note:
You can use this attribute only with gate array libraries.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
site_array(site_name;q) {

site_name
The name of a site already defined in the r esour ce group.
Example
site_array(core) {

.

Simple Attribute

orientation

Complex Attributes
it er _at e
origin
orientation Simple Attribute
Use this attribute to specify how you place the cells in an array.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
site_array (site_namejq) {

orientation : valuegnym ;

}
}
}
value
Valid values are N (north), E (east), S (south), W(west), FN (flip north), FE (flip east), FS (flip south), and FW(flip west), as
shown in Figure 7-2.
Figure 7-2 Orientation Examples
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Example

orientation: N;

iterate Complex Attribute
Use this attribute to specify the dimensions and arrangement of an array of sites.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {



site_array(site_name;y) {
iterate(NUM_Xine, NUM_Yin., SPace_Xn,

space_Yiny) ;
}
}
}
num_x , num_y
Integer numbers that represent the number of rows and columns in an array, respectively.
space_x, space_y
Floating-point numbers that represent the row and column spacing, respectively.
Example

iterate(17, 1, 0.98, 11.76) ;

origin Complex Attribute
Use this attribute to specify the origin of a site array.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
site_array (site_namejq) {

Origin(xﬂoalv yﬂoal) ;

X,y

Floating-point numbers that specify the origin coordinates of the site array.
Example

origin(0.0, 0.0) ;

8. Specifying Attributes and Groups in the pin Group

For each cell, you use the macr o group to specify the macro-level information and pin information. Macro-level
information includes such properties as symmetry, size and obstruction. Pin information includes such properties as
geometry and position.

This chapter describes the attributes and groups that you define in the pi n group within the macr o group.
8.1 pin Group

Use this group to specify one pininacel | group.

Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
pin(pin_name;y) {

}
}
}
pin_name
Specifies the name of the pin. This name must be identical to the name of the logical pi n_nane that you define in the
Synopsys .lib library.
Example
pin(A) {

pi ndescription

Simple Attributes

capaci t ance
direction



eqg_pin
nust _j oin
pi n_shape
pi n_type

Complex Attributes

ant enna_cont act _accum ar ea

ant enna_cont act _accum si de_ar ea

ant enna_cont act _area
antenna_contact_area_partial _ratio

ant enna_cont act _si de_area
antenna_contact _si de_area_partial _ratio
ant enna_di f f usi on_ar ea

antenna_gat e_area

ant enna_net al _accum ar ea

ant enna_net al _accum si de_ar ea
antenna_netal _accum si de_area_partial _ratio
antenna_netal _area

antenna_netal _area_partial _ratio

Groups
foreign
port
8.1.1 capacitance Simple Attribute
Use this attribute to specify the capacitance value for a pin.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {
capacitance : valueggys ;

value

A floating-point number representing the capacitance value.
Example

capacitance: 1.0;

8.1.2 direction Simple Attribute
Use this attribute to specify the direction of a pin.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_name;y) {

direction : valuegnym ;

value

Valid values are i nout , i nput, f eedt hru, out put,andtristate.
Example

direction: inout ;

8.1.3 eq_pin Simple Attribute
Use this attribute to specify an electrically equivalent pin.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {



pin(pin_name;y) {

eq_pin : pin_name;q ;

pin_name
The name of an electrically equivalent pin.
Example

eq_pin: A;

8.1.4 must_join Simple Attribute
Use this attribute to specify the name of a pin that must be connected to the pi n_gr oup pin.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

pin(pin_name;y) {

must_join : pin_namejg ;

pin_name

The name of the pin that must be connected to the pi n_gr oup pin.
Example

nust_join: A;

8.1.5 pin_shape Simple Attribute
Use this attribute to specify the pin shape.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_nameq) {

pin_shape : valuegnm ;

value

Valid values are ri ng, abut ment , and f eedt hr u.
Example

pi n_shape: ring;

8.1.6 pin_type Simple Attribute
Use this attribute to specify what a pin is used for.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {
pin(pin_nameq) {

pin_type : valuegnym ;

value

Valid values are cl ock, power, si gnal , anal og, and gr ound.



Example

pin_type: clock;

8.1.7 antenna_contact_accum_area Complex Attribute
Use this attribute to specify the cumulative contact area.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
pin(pin_name;y) {

antenna_contact_accum_area (valuefoy);

value
A floating-point number that represents the antenna.
Example

ant enna_cont act _accumarea( 0.0) ;

8.1.8 antenna_contact_accum_side_area Complex Attribute
Use this attribute to specify the cumulative side area.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

pin(pin_nameq) {

antenna_contact_accum_side_area (valuefoqy);

value
A floating-point number that represents the antenna.
Example

ant enna_cont act _accum side_area( 0.0) ;

8.1.9 antenna_contact_area Complex Attribute
Use this pin-specific attribute and the following attributes to specify contributions coming from intra-cell

geometries: ant enna_cont act _ar ea, ant enna_cont act _| engt h, t ot al _ant enna_cont act _| engt h. These
attributes together account for all the geometries, including the ports of pins that appear in the cell’s physical model.

For black box cells, use this pin-specific attribute along with ant enna_cont act _| engt h and
ant enna_cont act _peri net er to specify the amount of metal connected to a block pin on a given layer.

Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_name;y) {

antenna_contact_area (valuefgy; );

value

A floating-point number that represents the contributions coming from intra-cell geometries.
Example

ant enna_cont act _area (0. 3648, 0,0,0,0,0) ;

8.1.10 antenna_contact_area_partial_ratio Complex Attribute



Use this attribute to specify the antenna ratio of a contact.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
pin(pin_name;y) {

antenna_contact_area_partial_ratio (valueqqyt );

value

A floating-point number that represents the ratio.
Example

antenna_contact _area_partial _ratio(0.0) ;

8.1.11 antenna_contact_side_area Complex Attribute
Use this attribute to specify the side wall area of a contact.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {
pin(pin_nameq) {

antenna_contact_side_area (valueqqy; );

value

A floating-point number that represents the ratio.
Example

antenna_contact _side_area( 0.0) ;

8.1.12 antenna_contact_side_area_partial_ratio Complex Attribute
Use this attribute to specify the antenna ratio using the side wall area of a contact.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

pin(pin_name;y) {

antenna_contact_side_area_partial_ratio
(valueqoqy);

value

A floating-point number that represents the ratio.
Example

ant enna_contact _si de_area_partial _ratio(0.0) ;

8.1.13 antenna_diffusion_area Complex Attribute

For black box cells, use this attribute to specify the total diffusion area connected to a block’s pin using layers less than or
equal to the pin’s layer.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {



antenna_diffusion_area (valuefqqg, valuefoqat valuefoqg ---) 5

}
}
}
value
Floating-point numbers representing the total diffusion area.
Example
antenna_di ffusion_area (0.0, 0.0, 0.0, ...);

8.1.14 antenna_gate_area Complex Attribute

For black box cells, use this attribute to specify the total gate area connected to a block’s pin using layers less than or equal
to the pin’s layer.

Syntax

phys_library(library_name;q) {
macro(cell_namejg) {
pin(pin_nameq) {

antenna_gate_area (valuefgy,valueqga valuefoqt ---)

value , value , value, ...

Floating-point numbers that represent the total gate area.
Example

antenna_gate_area (0.0, 0.0, 0.0, ...) ;

8.1.15 antenna_metal_accum_area Complex Attribute
Use this attribute to specify the cumulative metal area.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {

antenna_metal_accum_area (valueyqy);

value

A floating-point number that represents the antenna.
Example

antenna_netal _accum area() ;

8.1.16 antenna_metal_accum_side_area Complex Attribute
Use this attribute to specify the cumulative side area.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_name;y) {

antenna_metal_accum_side_area (valueyqy);

value

A floating-point number that represents the antenna.

Example



antenna_net al _accum si de_area() ;

8.1.17 antenna_metal_area Complex Attribute

Use this pin-specific attribute and antenna_metal_area to specify contributions coming from intra-cell geometries.
These attributes together account for all the geometries, including the ports of pins that appear in the cell’s physical model.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {

pin(pin_name;y) {

antenna_metal_area (valueqyy );

value

A floating-point number that represents the contributions coming from intra-cell geometries.
Example

antenna_netal _area (0.3648, 0,0,0,0,0) ;

8.1.18 antenna_metal_area_partial_ratio Complex Attribute
Use this attribute to specify the antenna ratio of a metal wire.
Syntax

phys_library(library_name;q) {
macro(cell_namejg) {
pin(pin_name;y) {

antenna_metal_area_partial_ratio (valuefqg; );

value

A floating-point number that represents the ratio.
Example

antenna_netal _area_partial _ratio() ;

8.1.19 antenna_metal_side_area Complex Attribute
Use this attribute to specify the side wall area of a metal wire.
Syntax

phys_library(library_name;jq) {
macro(cell_namejy) {
pin(pin_name;q) {

antenna_metal_side_area (valueqqy; );

value

A floating-point number that represents the ratio.
Example

antenna_netal _side_area() ;

8.1.20 antenna_metal_side_area_partial_ratio Complex Attribute
Use this attribute to specify the antenna ratio using the side wall area of a metal wire.

Syntax



phys_library(library_name;jq) {
macro(cell_namejy) {
pin(pin_nameq) {

antenna_metal_side_area_partial_ratio (valueggys );

value

A floating-point number that represents the ratio.
Example

antenna_netal _side_area_partial _ratio() ;

8.1.21 foreign Group

Use this group to specify which GDSII structure (model) to use when an instance of a pin is placed. Only one f or ei gn group
is allowed in a library.

Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {

foreign(foreign_object_name;y) {

foreign_object_name
The name of the GDSII structure (model).
Example
foreign(via34) {

}

Simple Attribute

orientation

Complex Attribute

origin

orientation Simple Attribute
Use this attribute to specify how you place the cells in an array in relation to the VDD and VSS buses.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {

foreign(foreign_object_name;y) {

orientation : valuegnym ;

value

Valid values are N (north), E (east), S (south), W(west), FN (flip north), FE (flip east), FS (flip south), and FW(flip west), as
shown in Figure 8-1.

Figure 8-1 Orientation Examples
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Example

orientation: N;

origin Complex Attribute
Use this attribute to specify the equivalent coordinates of a placed foreign origin.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
pin(pin_name;y) {

foreign(foreign_object_name;q) {

origin(Xioat: Yfioat) ;

Xy

Floating-point numbers that specify the coordinates of the foreign object’s origin.
Example

origin(-1, -1) ;

8.1.22 port Group
Use this group to specify the port geometries for a pin.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {
port() {

}
}
}
}

Note:
The por t group does not take a name.
Example
port () {

}

Complex Attributes

via
via_iterate

Group

geonetry

via Complex Attribute



Use this attribute to instantiate a via relative to the origin implied by the coordinates (typically the center).

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_name;y) {

port() {
via(via_namejg, X, ) ;

via_name

A previously defined via.

The horizontal coordinate.

The vertical coordinate.
Example

vi a(vi a23, 25. 00, -30.00) ;

via_iterate Complex Attribute
Use this attribute to instantiate an array of vias in a particular pattern.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {
port() {

via_iterate(num_Xin, NUM_Yjny,
Space_Xfoat, SPACE_Yfioat:
via_nameig, Xfioat: Yfioat) ;

num_x , num_y

Integer numbers that represent the number of columns and rows in the array, respectively.
space_x , space_y
Floating-point numbers that specify the value for spacing around each via.
via_name
Specifies the name of a previously defined via.
X,y
Floating-point numbers that specify the location of the first via.
Example

via_iterate(2, 2, 100, 100, vial2, 0, 0) ;

geometry Group
Use this group to specify the geometry of an obstruction or a port.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_nameq) {
port() {

geometry(layer_namejq) {



layer_name

The layer where the shape is defined.
Example
geonetry(cut01) {

}

Complex Attributes

path

path_iterate

pol ygon

pol ygon_iterate
rectangl e
rectangle_iterate

path Complex Attribute

Use this attribute to specify a shape by connecting specified points. The drawn geometry is extended by half the default
wire width of the layer on both endpoints.

Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_nameq) {

port() {
geometry(layer_namejq) {

path(widthqoar, XLoat Y1ioat -+ -

XNfioat: Yfioat)

width
Floating-point number that represents the width of the path shape.
x1,yl;.., ....xn,yn
Floating-point numbers that represent the x- and y-coordinates for each point that defines a trace. The path shape is

extended from the trace by one half of the width on both sides. If only one point is specified, a square centered on that point
is generated. The width of the generated square equals the width value.

Example

pat h(1, 1, 4, 4, 10, 10, 5, 10) ;

path_iterate Complex Attribute
Use this attribute to specify an array of paths in a particular pattern.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_name;y) {

port() {
geometry(layer_namejq) {

path_iterate(num_Xipe, NUM_Yipny,
Space_Xoat, SPACE_VYiioats
Widthgoan XLioat Ylfioat- - XNfioat, YNfoat)

num_x , num_y
Integer numbers that, respectively, represent the number of columns and rows in the array.
space_x , space_y

Floating-point numbers that specify the value for spacing around the path.



width
Floating-point number that represents the width of the path shape.
x1,yl
Floating-point numbers that represent the first path point.
XN, yn
Floating-point numbers that represent the final path point.
Example

path_iterate(2, 1, 5.000, 5.000, 1.000, 174. 500, 1419. 140,
177.500, 1422.140) ;

polygon Complex Attribute
Use this attribute to specify a rectilinear polygon by connecting all the specified points.
Syntax

phys_library(library_name;jq) {
macro(cell_namejg) {
pin(pin_name;y) {

port() {
geometry(layer_namejq) {

polygon(XLoat Y1fioats - -+
XNfioat YNfioat)

Floating-point numbers that represent the x- and y-coordinates for each point that defines the shape. You should specify
a minimum of four points.

Note:
You are responsible for ensuring that the resulting polygon is rectilinear.
Example

pol ygon(175. 500, 1414. 360, 176. 500, 1414. 360, 176. 500,
1417.360, 175.500, 1417. 360) ;

polygon_iterate Complex Attribute
Use this attribute to specify an array of polygons in a particular pattern.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;y) {

port() {
geometry(layer_namejq ) {

polygon_iterate(num_X;n, NUM_Yjny,
Space_Xoat, SPACE_Yoats

XLfioat: Y1fioat: X2fioat Y2fioat: X3fioat: Y3fioat:+++» XNfioat: Yfioat)

num_x , num_y

Integer numbers that represent the number of columns and rows in the array, respectively.

space_x , space_y

Floating-point numbers that specify the value for spacing around the polygon.

x1,yl;%x2,y2;x3,y3;..,..;Xn,yn



Floating-point numbesr that represent successive points of the polygon.
Note:
You must specify at least four points.
Example

pol ygon_i terate(2, 2, 2. 000, 4. 000, 175. 500, 1414. 360,
176. 500, 1414. 360, 176.500, 1417. 360,
175.500, 1417. 360) ;

rectangle Complex Attribute
Use this attribute to specify a rectangular shape.
Syntax

phys_library(library_name;q) {
macro(cell_name;y) {
pin(pin_name;q) {

port() {
geometry(layer_namejq) {

rectangle(X1ioat, Y1ioat X2fioat: Y2fioat)

x1,y1, x2,y2
Floating-point number that specify the coordinates for the diagonally opposing corners of the rectangle.
Example

rectangl e(2, 0, 4, 0) ;

rectangle_iterate Complex Attribute
Use this attribute to specify an array of rectangles in a particular pattern.
Syntax

phys_library(library_name;q) {
macro(cell_namejq) {
pin(pin_name;y) {

port() {
geometry(layer_namejq) {

rectangle_iterate(num_x;n;, NUM_Yin,
Space_Xfoat: SPACE_Yfioats
X1fioat: Y1fioat X2fioat: Y2fioat)

num_x , num_y

Integer numbers that represent the number of columns and rows in the array, respectively.
space_x , space_y
Floating-point numbers that specify the value for spacing around the rectangles.
x1,yl;x2,y2
Floating-point numbers that specify the coordinates for the diagonally opposite corners of the rectangles.
Example

rectangle_iterate(2, 2, 2.000, 4. 000, 175.5, 1417. 360,
176.500, 1419. 140) ;

9. Developing a Physical Library



The physical library specifies the information required for floor planning, RC estimation and extraction, placement, and routing.
You use the physical library syntax (.plib) to model your physical library.

This chapter includes the following sections:

. Creating the Physical Library
« Naming the Source File

. Naming the Physical Library
. Defining the Units of Measure

9.1 Creating the Physical Library

This section describes how to name your source file and library, and how to define the units of measure for properties in
your library.

9.1.1 Naming the Source File
The recommended file name suffix for physical library source files is .plib.
Example

nyLib.plib

9.1.2 Naming the Physical Library

You specify the name for your physical library in the phys_I i br ary group, which is always the first executable line in a
library source file.

Syntax
phys_library(library_name;q) {
,
Use the conmrent , dat e, and r evi si on attributes to document your library source file.
Example

phys_library(sanple) {
comment : " Copyri ght Synopsys, | nc. 2002" ;
date: "1st Jan 2002" ;
revision: "Revision2.0.5";

}
9.1.3 Defining the Units of Measure
Use the phys_l i brary group attributes described in Table 9-1 to specify the units of measure for properties such
as capacitance and resistance. The unit statements must precede other definitions, such as the technology data, design
rules, and macros.

Syntax

phys_library (library_name;q) {
...attribute_name : valuegnym ;

-

Example

phys_library(sanple) {
capaci tance_unit : 1pf ;
di stance_unit : 1um;
resistance_unit : lohm;

Table 9-1 lists the attribute names and values that you can use to define the units of measure.

Table 9-1 Units of Measure

’ Property ’ Attribute name ’ Legal values
’ Capacitance capaci tance_uni t ’ 1pf, 1ff, 10ff, 100ff

’ Distance ’ di stance_unit 1um, 1Tmm

’ Resistance resi stance_unit | 1ohm, 100ohm, 10ohm, 1kohm
’ 1ns, 100ps, 10ps, 1ps

|

Time ’ time_unit

vol tage_unit ’ 1mV, 10mV, 100mV, 1V

100uA, 100mA, 1A, 1uA, 10uA, 1mA, 10mA

Current current_unit




’ Power ’ power _uni t ’ 1mw

Database distance resolution di st _conversi on_f act or

Any multiple of 100

10. Defining the Process and Design Parameters

The physical library specifies the information required for floor planning, RC estimation and extraction, placement, and routing.

You use the physical library syntax (.plib) to model your physical library.

This chapter includes the following sections:

Defining the Technology Data
Defining the Architecture
Defining the Layers

Defining Vias

Defining the Placement Sites

10.1 Defining the Technology Data

Technology data includes the process and electrical design parameters. Site-array and cell data refer to the technology
data; therefore, you must define the layer data before you define site-array and cell data.

10.1.1 Defining the Architecture
You specify the architecture and the layer information in the r esour ce group inside the phys_l i br ary group.
Syntax

phys_library(library_name;q) {
resource(architecturegnym) {

architecture

The valid values are std_cel | andarray.
Example
phys_library(nylib) {
-r;e'sour ce(std_cell) {
) e
}
10.1.2 Defining the Layers

The layer definition is order dependent. You define the layers starting with the layer closest to the substrate and ending with
the layer furthest from the substrate.

Depending on their purpose, the layers can include

. Contact layer
. Overlap layer
. Routing layer
. Device layer

Contact Layer

Contact layers define the contact cuts that enable current to flow between the device and the first routing layer or between
any two routing layers; for example, cut01 between poly and metal1, or cut12 between metal1 and metal2. You define the
contact layer by using the cont act _| ayer attribute inside the r esour ce group.

Syntax

resource(architecturegn,m) {
contact_layer(layer_namejq)

}
Example

contact_| ayer(cutO1) ;

Overlap Layer

An overlap layer provides accurate overlap checking of rectilinear blocks.You define the overlap layer by using
the over | ap_| ayer attribute inside the r esour ce group.



Syntax

resource(architecturegn,m) {

overlap_layer(layer_name;q)

Example

resource(std_cell) {
overl ap_| ayer (nod) ;

Routing Layer

You define the routing layer and its properties by using the r out i ng_| ayer group inside the r esour ce group.

Syntax

resource(architecturegn,m) {

routing_layer(layer_name;g) {

attribute : valueqgyy ;

Example

resource(std_cell) ; {
routing_layer(ml) { /* metal 11 ayer definition*/
cap_per_sq: 3.200e-04;
defaul t _routing_wi dth: 3.200e-01;
res_per_sq: 7.000e-02;
routing_direction: horizontal ;
pitch: 9.000e-01;
spacing: 3.200e-01;
cap_multiplier: ;

shrinkage: ;
thickness: ;

Table 10-1 lists the attributes you can use to specify routing layer properties. For more information about any of these
attributes, see the Liberty Reference Manual.

Note:

All numerical values are floating-point numbers.

Table 10-1 Routing Layer Simple Attributes

Attribute name Valid values Property
defaul t_routing_width >0.0 Minimum metal width allowed on the layer; the default width for regular wiring
cap_per_sq >0.0 Capacitance per square unit between a layer and a substrate, used to model wire-to-ground capacitance
’ res_per_sq >0.0 ’ Resistance per square unit
’ coupl i ng_cap >0.0 ’ Coupling capacitance between parallel wires on the same layer
’ fringe_cap >0.0 ’ Fringe (sidewall) capacitance per unit length of a routing layer

routing_direction

horizontal, vertical

Preferred routing direction

’ pitch >0.0 ’ Routing pitch

’ spaci ng >0.0 ’ Default different net spacing (edge-edge) for regular wiring on a layer

’ cap_nul tiplier >0.0 ’ Cap multiplier; accounts for changes in capacitance due to nearby wires

’ shrinkage >0.0 ’ Shrinkage of metal EffWidth = MetalWidth — Shrinkage

’thi ckness >00 ’Thickness

’ hei ght >0.0 | The distance from the top of the substrate to the bottom of the routing layer
’ of f set >0.0 ’ The offset from the placement grid to the routing grid

’ edgecapaci tance >0.0 ’ Total peripheral capacitance per unit length of a wire on the routing layer

’ i nduct ance_per _di st >0.0 ’ Inductance per unit length of a routing layer

’ antenna_ar ea_f actor >0.0 ’ Antenna effect; to limit the area of wire segments

Specifying Net Spacing




Use the r anged_spaci ng complex attribute to specify the different net spacing for special wiring on the layer. You can also
use this attribute to specify the minimum spacing for a particular routing width range of the metal. You can use more than
one r anged_spaci ng attribute to specify spacing rules for different ranges.

Each r anged_spaci ng attribute requires floating-point values for the minimum width for the wiring range, the maximum
width for the wiring range, and the minimum spacing for the net.

Syntax

resource(architectureg,,m) {
routing_layer(layer_name;y) {

ranged_spacing(valuef oy, valuegqy, valueqgay) ;

-
}

Example
routing_l ayer (nt) {
ranged_spaci ng(1. 60, 2. 40, 1.20) ;

.

Device Layer

Device layers make up the transistors below the routing layers—for example, the poly layer and the active layer. To define
the device layer, use the devi ce_| ayer attribute inside the r esour ce group.

Wires are not allowed on device layers. If pins appear in the device layer, you must define vias to permit the router to connect
the pins to the first routing layer.

Syntax

resource(architecturegn,m) {
device_layer(layer_namejy) ;

}
Example

resource(std_cell) {
devi ce_| ayer (poly) ;

}

10.1.3 Defining Vias

A via is the routing connection for wires in each pair of connected layers. Vias typically comprise three layers: the two
connected layers and the cut layer between the connected layers.

Naming the Via
You define the via name in the vi a group inside the r esour ce group.
Syntax

resource(architecturegn,m) {
via(via_namejq) {

.
}

Example
resource(std_cell) {
vi a(via23) {

}

Defining the Via Properties
You define the via properties by using the following attributes inside the vi a group.

. is_defaul t
. top_of _stack_only
. resistance

Syntax

via(via_namejq) {



is_default : Boolean ;
top_of_the_stack : Boolean ;
resistance : float ;

}
Example
via(via23) {
is_default : TRUE

top_of _stack_only: FALSE;
resistance: 1.0;

Table 10-2 lists the properties you can define with the via attributes.

Table 10-2 Defining Via Properties

’ Attribute name ‘ Valid values ‘ Property

is_default ‘ TRUE, FALSE ‘ Default via for a given layer pair

top_of_stack_only TRUE, FALSE Use only on top of a via stack

resi st ance floating-point number Resistance per contact-cut rectangle

Defining the Geometry for Simple Vias

Define the via geometry (or geometries) by using vi a_| ayer groups inside a vi a group. Each vi a_| ayer group defines
the via geometry for one layer. Use the name of the layer as the vi a_| ayer group name.

The layer1 and layer2 layers are the adjacent routing layers, where layer1 is closer to the substrate. The contact layer is the
cut layer between layer1 and layer2.

For rectilinear vias, you define the geometry by using more than one rectangle function for the corresponding layer.
Syntax

via_layer(layerl_name;g) {
I'ecta"‘gle(xj-]-floatr Y11lfioat: X21fi0at: yzlfloat) )
/* 1 or more rectangles */

}

via_layer(contact_namejq) {
rectangle(x1Cqoat: Y1Coat: X2CHoat: Y2Ciioat) &
/* 1 or more rectangles */

via_layer(layer2_namejq) {
rectangle(x12qoat Y12fi0at: X22fi0at: Y22fi0at) ;
/* 1 or more rectangles */

}

where (x11,y11), (x21,y21), (x1lc,ylc), (x2c,y2c), (x21,y12), and ( x22, y22 ) are the coordinates of the
opposite corners of the rectangle.

Example

via(viads) {
is_default : TRUE;
resistance: 1.5;
via_l ayer (metal 4) {
rectangle(-0.3, -0.3, 0.3, 0.3) ;
}
vi a_l ayer (cut 45) {
rectangl e(-0. 18, -0.18, 0.18, 0.18) ;
}
vi a_l ayer (et alb) {
rectangl e(-0. 27, -0.27, 0.27, 0.27) ;
}
}

Defining the Geometry for Special Vias
Special vias are vias that have

. Fewer than three layers, with one layer being a contact layer
. More than three layers

Vias With Fewer Than Three Layers
To define vias that have fewer than three layers, use the vi a_| ayer group, as shown below.
Syntax

via_layer(via_name;y) {

rectangle(X1qoat: Y1fioat: X2fioat: Y2fioat) 5 }



where (x1,yl)and (x2,y2 ) are the coordinates (floating-point numbers) for the opposite corners of the rectangle, as shown
in Figure 10-1.

Figure 10-1 Coordinates of a Rectangle
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Example

via_l ayer (cut 23) {
rectangl e(-0.18, -0.18, 0.18, 0.18) ;
}

Vias With More Than Three Layers

For vias with more than three layers, use multiple vi a_| ayer groups. You can have more than one vi a_| ayer group in
your physical library.

Syntax

via_layer (via_namejq) {

rectangle(X1oat: Y1ioat X2fioat: Y2fioat) 5 }
where (x1,yl)and (x2,y2) are the coordinates (floating-point numbers) for the opposite corners of the rectangle.

Example

via(vial23) {
resistance: 1.5;
via_layer(metl) {
rectangle(-0.3. -0.3, 0.3, 0.3):

}

via_layer(cut12) {
rectangle(-0.2. -0.2, 0.2, 0.2):

}

via_l ayer(met2) {
rectangle(-0.3. -0.3, 0.3, 0.3):

}
via_|l ayer (et 23) {
rectangle(-0.2. -0.2, 0.2, 0.2):
}
via_l ayer (net3) {
rectangle(-0.3, -0.3, 0.3, 0.3) ;
}
}

Referencing a Foreign Structure

Use the f or ei gn group to specify which GDSII structure (model) to use when you place an instance of the via. You also use
this group to specify the orientation and the offset with respect to the GDSII structure origin.

Note:
Only one foreign reference is allowed for each via.
Syntax

foreign(foreign_structure_name;q) {
orientaton:N | E | W | S | FN | FE | FW | FS

origin(Xfoat: Yfioat) ;

}

where x and y represent the offset distance.
Example

via(via34) {
is_default : TRUE;
resi stance: 2.0e-02;
foreign(via34) {
orientation: FN;
origin(-1, -1) ;
}

10.1.4 Defining the Placement Sites



For each class of cells (such as cores and pads), you must define the available sites for placement. The methodology you use
for defining placement sites depends on whether you are working with standard cell technology or gate array technology.

Standard Cell Technology

For standard cell technologies you define the placement sites by defining the site name in the si t e group inside the
r esour ce group, and by defining the site properties using the following attributes inside the si t e group:

. Thesite_cl ass attribute specifies the site class. Two types of placement sites are supported:
o Core (core cell placement)
o Pad (I/0 placement)

. The symet ry attribute specifies the site symmetry with respect to the x- and y-axes.
Note:

If you do not specify the symet ry attribute, the site is considered asymmetric.
. The si ze attribute specifies the site size.
Syntax

resource(architecturegn,m) {
site(site_name;g) {

site_class : core | pad ;
symmetry : x|y |r|xy|rxy;
size(X_sizefoat, Y_SiZ€foat) ;

site_name
The name of the library site. Common practice is to describe the function of the site (core or pad) with the site name.

You can assign one of the following values to the synmet r y attribute:

X
Specifies symmetry about the x-axis
y
Specifies symmetry about the y-axis
r
Specifies symmetry in 90 degree counterclockwise rotation
Xy
Specifies symmetry about the x-axis and the y-axis
Xy

Specifies symmetry about the x-axis and the y-axis and in 90 degree counterclockwise rotation increments

Figure 10-2 shows the relationship of the symmetry values to the axis.

Figure 10-2 Examples of X, Y, and R Symmetry
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Gate Array Technology

Follow these guidelines when working with gate array technologies:

. Define the basic sites for the core and pad in the same way you would for standard cell technologies.

. Use the ar r ay group to define arrays for the site, the floorplan, and the detail routing grid descriptions. You define the
ar r ay group inside the r esour ce group.

Defining the Floorplan Set

A floorplan is an array of sites that allow or disallow the placement of cells. You define a f | oor pl an group or
multiple f | oor pl an groups inside an ar r ay group.

A floorplan without a name becomes the default floorplan. Subsequently, when no floorplan is specified, the default floorplan
is used. Figure 10-3 shows the elements of a floorplan on a die.

Figure 10-3 Elements of a Floorplan
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Instantiating the Site Array

You instantiate arrays by using the si t e_ar r ay group inside the f | oor pl an group. The orientation, availability for
placement, origin, and the array pattern (that is, the number of rows and columns, as well as the row spacing and
column spacing) are all defined in the si t e_ar r ay group.

Syntax

site(site_namejq) {

stateless : pad | core;
symmetry 1 x|y |r|xy|rxy;
size(X_sizefpat, Y_SiZ€fj0at) ;

}

array(array_namejq) {

floorplan(floorplan_name;y) {
site_array(site_name;q) {

orientation :N|E|W |S|FN|FE|FW|FS;

placement_rule : regular | can_place |
cannot_place ;

origin(Xioat: Yfioat) +

iterate(NUM_Xjne, NUM_Yint,

space_Xiioat: SPace_Yiioat) ;

Table 10-3 shows the values and description for each of the attributes you use to define placement sites.

Table 10-3 Placement Site Definitions

’ Attribute ’ Valid values ’ Description
site_class pad ’ 1/0 cell placement site
’ ’ core ’ Core cell placement site
’ symetry X, Y, I, Xy, rxy ’ Symmetry
’ ’ width, height | Site dimensions
orientation N.E W, S, FN, FE, FW, FS Orientation
| t | . .
phacement_rule can_place Site array available for floorplan
’ ’ cannot_place ’ Site array not available for floorplan
’ ’ regular ’ Placement grid
origin Xy Coordinate of the origin of site array
’ iterate num_x ’ Number of columns in the site array
’ ’ num_y ’ Number of rows in the site array
’ ’ space_x ’ Column spacing (float)
’ ’ space_y ’ Row spacing (float)
Example

site(core) {
site_class: core;
symmetry: x;
size (1, 10) ;

}

array(sanpl earray) {

floorplan() { /* default floorplan*/
site_array(core) { /* Corecells placenent */
orientation: N;
pl acenent _rul e: can_pl ace; /* avail abl efor pl acenent */



origin(0, 0) ;

iterate(2, 4, 1.5, 0); /*site_arrayhas2sitesinx*/
/*directionspacedl. 5umapart, 4*/
/*sitesinydirection, spaced*/
/*1.5umapart */

Defining the Global Cell Grid

You define the global cell grid overlaying the array by using the r out i ng_gr i d attribute inside the ar r ay group. The
router uses this grid during global routing.

Syntax

array(array_namejq) {

routing_grid() {
routing_direction : horizontal | vertical ;
grid_pattern (startoqy, gridsintegerr Spacingoay) ;

}

where

start
A floating-point number representing the starting-point coordinate
grids
An integer number representing the number of grids in the x and y directions
spacing
A floating-point number representing the spacing between the grids in the x and y directions

Example

array(sanpl earray) {
routing_grid(0, 3,1, 0, 3, 1) ;
routing_direction(horizontal) ;
grid_pattern(, ,);

Defining the Detailed Routing Grid

You specify the routing track grid for the gate array by using the t r acks group inside the ar r ay group. In the t r acks
group, you specify the track pattern, the track direction, and the layers available for the associated tracks.

Note:
Define one t r acks group for horizontal routing and one for vertical routing.
Syntax
array(array_namejq) {

tracks() {
layers : "layer_1", "layer_2", ..."layer_n";
routing_direction : vertical | horizontal ;
track_pattern(start_pointgqae, NUM_of_tracksggat,

space_between_tracksggqy) ;

where

start_point

A floating-point number representing the starting-point coordinate
num_of_tracks

A floating-point number representing the number of parallel tracks
space_between

A floating-point number representing the spacing between the tracks
Example
phys_l i brary(exanple) {
lr-elsour ce(array) { /* gatearraytechnol ogy */

array(sanpl earray) {



tracks() {
layers: "ml", "nB" ;
routing_direction: horizontal ;
track_pattern(1, 50, 10) ;
/* 50 horizontal tracks 10 m crons apart */

} /* endtracks */

tracks() {
layers: "ml", "nR";
routing_direction: vertical ;
track_pattern(1, 50, 10) ;
/*50vertical tracks 10 m crons apart */

}/* endtracks */

}/*endarray */
} /* endresource*/

} /* endphys_library*/

11. Defining the Design Rules

Specify design rules for the technology, such as minimum spacing and width, by using the t opol ogi cal _desi gn_r ul es group.
This chapter includes the following sections:

Defining Minimum Via Spacing Rules in the Same Net
Defining Same-Net Minimum Wire Spacing

Defining Same-Net Stacking Rules

Defining Nondefault Rules for Wiring

Defining Rules for Selecting Vias for Special Wiring
Defining Rules for Generating Vias for Special Wiring
Defining the Generated Via Size

11.1 Defining the Design Rules
The following sections describe how you define the design rules for physical libraries.

11.1.1 Defining Minimum Via Spacing Rules in the Same Net

The design rule checker requires the value for the edge-to-edge minimum spacing between vias.
Use the cont act _mi n_spaci ng attribute for defining the minimum spacing between contacts in different nets. This

attribute requires the name of the two contact layers and the spacing distance. To specify the minimum spacing between
the same contact, use the same contact layer name twice.

Syntax
topological_design_rules() {
contact_min_spacing(contact_layerl;g,

contact_layer2;y, spacingsog) ;

.}
Example
phys_library(sanple) {
i.oi)ol ogi cal _design_rules() {

contact_m n_spaci ng(cut01, cut12, 1) ;

11.1.2 Defining Same-Net Minimum Wire Spacing

You can specify the minimum wire spacing between contacts in the same net by using the sane_net _mi n_spaci ng
attribute. To specify the minimum spacing between the same contact, use the same contact layer name twice.

Syntax
topological_design_rules() {
same_net_min_spacing(layerl_name;y, layer2_name;q,
spacingfoat, ---) ;
}
Example
t opol ogi cal _desi gn_rul es()

{
sane_net _m n_spaci ng(nt, mi, 0.4, ...) ;
sane_net _mi n_spacing(n8, n8, 0.4, ...) ;

11.1.3 Defining Same-Net Stacking Rules



You can specify stacking for vias that share the same routing layer by setting the i s_st ack parameter in
the same_net _ni n_spaci ng attribute to TRUE.

Syntax

topological_design_rules() {
same_net_min_spacing(layerl_namejq, layer2_nameq,

SPacingfoat is_stackpgolean) :

-

Example

t opol ogi cal _desi gn_rul es() {
sane_net _m n_spaci ng(ml, ml, 0.4, TRUE) ;
same_net _mi n_spaci ng(n8, nB, 0.4, FALSE) ;

11.1.4 Defining Nondefault Rules for Wiring

For all regular wiring, you define the default rules by using either the | ayer group or the vi a group in the r esour ce group.
You define the nondefault rules for wiring by using the wi r e_r ul e group in the t opol ogi cal _desi gn_r ul es group as
shown here:

phys_library(sanple) {
t opol ogi cal _desi gn_rul es() {

wire_rule(rul el) {
vi a(non_def aul t _vi al2) {

}
}
}
}

You define the width, different net minimum spacing (edge-to-edge), and the wire extension by using the | ayer _rul e
group. The width and spacing specifications override the default values defined in the r out i ng_| ayer group. If you do
not specify the extension, thedefault extension is applied. The value of the default extension is half the routing width for the
layer used.

phys_library(sanple) {
ibbol ogi cal _design_rules() {

| ayer _rul e(netal 1) {
/*nondefault regular wiringrulesfor metal 1*/
wire_width: 0.4; /*defaultis0.32*/
mn_spacing: 0.4; /*defaultis0.32*/
wire_extension: 0.25; /*defaultis0.4/2*/

} /*endl ayer rul e*/

}
}

Use the vi a group in the wi r e_r ul e group to define nondefault vias associated with the routing layers. This via group is
similar to the vi a group in the r esour ce group except that the i s_def aul t attribute is absent. For regular wiring, the
via defined in the wi r e_r ul e group is used instead of the default via defined in the r esour ce group whenever the wire
width matches the width specified in the vi a or | ayer group.

phys_library(sanple) {
ibbol ogi cal _design_rules() {

wire_rule(rulel) {
vi a(non_def aul t _vi al12) {

}
}
}
}

For nondefault regular wiring, you define the via and routing layer spacing and the stacking rules by using
the same_net _m n_spaci ng attribute inside the wi r e_r ul e group. This attribute overrides the default values in
the same_net _m n_spaci ng attribute inside the t opol ogi cal _desi gn_r ul es group.

phys_library(sanple) {
ibbol ogi cal _design_rules() {

wire_rule(rulel) {
sane_net _mi n_spaci ng(ntl, mi, 0.32, FALSE) ;
sane_net _mi n_spaci ng(n2, n2, 0.4, FALSE) ;
sane_net _m n_spaci ng(cut 01, cut 01, 0. 36, FALSE) ;
sane_net _m n_spaci ng(cut 12, cut 12, 0. 36, FALSE) ;



}/*endwirerule*/
} /* enddesignrul es*/
} /* endphys_library*/

Use the vi as attribute in the vi a_r ul e group to specify a list of vias. The router selects the first via that satisfies the
design rules.

11.1.5 Defining Rules for Selecting Vias for Special Wiring

The vi a_r ul e group inside a t opol ogi cal _desi gn_r ul es group defines vias used at the intersection of special wires in
the same net.

You can specify multiple vi a_r ul e groups for a given layer pair. The rule that governs the selection of a vi a_r ul e group is
the routing wire width range. When the width of a special wire is within the range specified, then the via rule is selected. When
no via rule applies, then the default via rule is applied. The default via rule is created when you omit the routing wire

width specification. You also specify contact overhang and metal overhang, in both the horizontal and vertical directions, in
the vi a_r ul e group. Contact overhang is the minimum amount of metal (wire) between the contact and the via edge.

Metal overhang is at the edges of wire intersection. Figure 11-1 shows these relationships.

Figure 11-1 Contact Overhang and Metal Overhang

Contactoverhang

MMetal overhang

Syntax
topological_design_rules() {

via_rule(via_rule_namejq) {
vias : list_of_viasjq ;
routing_layer_rule(routing_layer_nameq) {
/* one for each layer associated with the via; */
/* normally 2. */
routing_direction : valuegnym ;

/* direction of the overhang */
contact_overhang : valuegqy ;

metal_overhang : valueygy ;
min_wire_width : valuefqy ;
max_wire_width : valuegqg ;

}
}
}

Example

t opol ogi cal _desi gn_rul es() {

via_rul e(default _rule_for_ml_nR) {
/*default viarulefor thenmetal 1, netal 2 pair; */
/*nowirewi dthrangeisspecified */
vias: "vial2, via23";
/* sel ect vial2 or via23 - whi chever satisfies*/
/* the desi gnrul es*/
routing_layer_rul e(netal 1) {
routing_direction: horizontal ;
contact_overhang: 0.1;
netal _overhang: O;

routing_layer_rul e(metal 2) {
routing_direction: vertical ;
contact_overhang: 0.1;
netal _overhang: O;

11.1.6 Defining Rules for Generating Vias for Special Wiring

Use the vi a_r ul e_gener at e group to specify the rules for generating vias used at the intersection of special wires in the
same net. You define this group inside the t opol ogi cal _desi gn_r ul es group. You can specify
multiple vi a_r ul e_gener at e groups for a given layer pair.

The rule that governs the selection of a vi a_r ul e group is the routing wire width range. When the width of the special wire
is within the range specified, then the via rule is selected. When no via rule applies, then the default via rule is applied.



The default via rule is created when you omit the routing wire width specification. Use the vi as attribute in

the vi a_r ul e_gener at e group to specify a list of vias. The router selects the first via that satisfies DRC. You also

specify contact overhang and metal overhang, in both the horizontal and vertical directions, in the vi a_r ul e_gener at e
group. Contact overhang is the minimum amount of metal (wire) between the contact and the via edge. Metal overhang is at
the edges of wire intersection.

You specify the contact layer geometry generation formula in the cont act _f or mul a group inside the
vi a_rul e_gener at e group. The number of contact cuts in the generated array is determined by the contact spacing,
contact-cut geometry, and the overhang (both contact and metal).

Syntax

topological_design_rules() {

via_rule_generate(via_rule_namejq) {
routing_layer_formula(routing_layer_name;gy) {

/* one for each layer associated with the via */
/* normally 2 */
routing_direction : valuegnynm ;

/* direction of the overhang */
contact_overhang : valuejoy ;

metal_overhang : valuefya;
min_wire_width : valuefqgs ;

max_wire_width : valueqqg ;

contact_formula(contact_layer_name) {
I'e(:tangle(xj-floatv y1ﬂoatv xzfloatv y2float) )
[* specify more than 1 rectangle for */
/* rectilinear vias */
contact_spacing(X_spacingsoat, Y_Spacingfoat)

resistance : valueggy; }

Example

phys_library(sanple) {
resource(std_cell) { /* standardcel | technol ogy */

} /* endresource*/
topol ogi cal _design_rules() { /* designrules*/
same_net _mi n_spaci ng(nil, nml, 0.32, FALSE) ;
/* m ni numspaci ng requi red between2netal 11 ayersinthesanenet */
sane_net _ni n_spaci ng(n2, n2, 0.4, FALSE) ;
/* m ni numspaci ng requi red between 2 netal 21 ayersinthesanenet */
sanme_net _mi n_spaci ng(n8, n8, 0.4, FALSE) ;
/* m ni numspaci ng requi red between 2 netal 31 ayersinthesanenet */
same_net _m n_spaci ng(cut 01, cut 01, 0. 36, FALSE) ;
/* m ni numspaci ng requi red bet ween 2 cont act cut 01| ayersinthe sane net */
same_net _m n_spaci ng(cut 12, cut 12, 0. 36, FALSE) ;
/* m ni numspaci ng requi red bet ween 2 contact cut 12| ayersinthe sane net */
same_net _m n_spaci ng(cut 23, cut 23, 0. 36, FALSE) ;
/* m ni numspaci ng requi red bet ween 2 cont act cut 23| ayersinthe sane net */
/* viagenerationrul es*/
via_rul e_generate(default_rule_for_ntl_nR) {
routing_l ayer _formul a(netal 1) {
routing_direction: horizontal ;
contact_overhang: 0.1;
netal _overhang: 0.0;
}
routing_layer_rul e(retal 2) {
routing_direction: vertical ;
contact_overhang: 0.1;
netal _overhang: O;
}
contact _fornul a(cut12) { /* rul efor generatingcontact cut array */
rectangl e(-0.2, -0.2, 0.2, 0.2) ; /* cut shape*/
cont act _spacing(0.8, 0.8) ; /*center-to-center spacing*/
resistance: 1.0; /* cut resistance*/
}
}/* endvia_rule_generate*/
via_rul e_generate(default_rule_for_n2_nB) {
routing_layer_formul a(netal 2) {
routing_direction: vertical ;
contact_overhang: 0.1;
netal _overhang: 0.0;
}
routing_layer_rul e(nmetal 3) {
routing_direction: horizontal ;
contact_overhang: 0.1;
netal _overhang: O;
}
contact _fornul a(cut23) { /* rulefor generatingcontact cut array */
rectangl e(-0.2, -0.2, 0.2, 0.2) ; /* cut shape*/
contact _spacing(0.8, 0.8); /*center-to-center spacing*/
resistance: 1.0; /* cut resistance*/
}
} /*endvia_rule_generate*/
} /* enddesignrul es*/
macr o(and2) {

} /* end macro*/
} /* endphys_library*/



11.1.7 Defining the Generated Via Size

Generated vias are a multiple of the minimum feature size. The lithographic grid determines the minimum feature size for
the technology.

Syntax

min_generated_via_size(x_sizefoat Y_SiZ€foar) ;

A. Parasitic RC Estimation in the Physical Library

This chapter includes the following sections:

« Modeling Parasitic RC Estimation

. Variables Used in Parasitic RC Estimation
. Equations for Parasitic RC Estimation
. .plib Format

A.1 Modeling Parasitic RC Estimation

Figure A-1 provides an overview of the measures used in the parasitic RC estimation model.

Figure A-1 Parasitic RC Estimation Model
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The following sections provide information about the variables and equations you use to model parasitic RC estimation.

A.1.1 Variables Used in Parasitic RC Estimation

The following sections list and describe the routing layer and routing wire variables you need to define in the RC estimation model.
Variables for Routing Layers

Define the following set of variables for each r out i ng_| ayer group in your physical library.

Table A-1 routing_layer Variables

’ Variable ’ Description

’ res_per_sq | Resistance per square of a res_per_sq routing layer.

’ cap_per_sq ’ Substrate capacitance per cap_per_sq square of a poly or metal layer (CP layer).

’ coupling_cap | Coupling capacitance per unit length between parallel wires on the same layer (CC layer).

’ fringe_cap ’ Fringe (sidewall) capacitance per unit length of a routing layer (CF layer).

’ edgecapacitance ’ Total fringe capacitance per unit length of routing layer. Specifies capacitance due to fringe, overlapping, and coupling effect.
’ inductance_per_dist | Inductance per unit length of a routing layer.

Distance that wires on the layer will shrink or expand on each side from the design to the fabricated chip. Note that negative numbers

shrinkage indicate expansion and positive number indicate shrinkage.

default_routing_width Default routing width for wires on the layer.

’ height | Distance from the top of the substrate to the bottom of the routing layer.
’ thickness ’ Thickness of the routing layer.
Capacitance per unit area when the first layer overlaps the second layer. This function specifies an array of values indexed by routing
plate_cap
layer order (CP layer, layer).

Variables for Estimated Routing Wire Model

Define the following set of variables for each r out i ng_wi r e_nodel group in your physical library.
Each routi ng_wi re_nodel group represents a statistics-based design-specific estimation of interconnect topology.

overlap_wire_ratio



Percentage of the wiring on the first layer that overlaps the second layer. This function specifies all overlap_wire_ratio values
in an n*(n-1) sized array, where n is the number of routing layers. For example, the overlap_wire_ratio values for the first
routing layer (routing layer 1) are specified in overlap_wire_ratio[0] to overlap_wire_ratio[n-2]. The values for routing layer 2
are specified in overlap_wire_ratio[n-1] to overlap_wire_ratio[2(n-1)].

adjacent_wire_ratio
Percentage of wiring on the layer that runs adjacent to and has minimum spacing from wiring on the same layer. This
function specifies percentage values of adjacent wiring for all routing layers. For example, two parallel adjacent wires with
the same length would have an adjacent_wire_ratio of 50 percent.

wire_ratio_x
Percentage of total wiring in the horizontal direction that you estimate will be on each layer. The function carries an array
of floating-point numbers, following the order of routing layers. That is, there will be three floating-point numbers in the array
if there are three routing layers. These numbers should add up to 1.00.

wire_ratio_y
Percentage of total wiring in the vertical direction that you estimate will be on each layer. The function carries an array of
floating-point numbers, following the order of routing layers. That is, there will be three floating point numbers in the array if
there are three routing layers. And these numbers should add up to 1.00.

wire_length_x, wire_length_y

Estimated wire lengths in horizontal and vertical direction for a net.

A.1.2 Equations for Parasitic RC Estimation

Parasitic calculation is based on your estimates of routing topology prior to detailed routing. The following sections describe
how to determine those estimates.

Capacitance per Unit Length for a Layer
Use the following equations to estimate capacitance per unit length for a given layer.

cap_per _di st ayer =W cap_per _ar ea ayer *+fringe_cap ayer +
coupl i ng_cap_per _di st ayer

where
W= (defaul t _wire_width| actual _wi re_wi dth) - shrinkage
cap_per _area) qyer =1- SUM overlap_wi re_ratio_under gy *
cap_per _sq ayer +
SUM ot her _| ayer[ OVerlap_wire_ratioj jayerl
* pl ate_cap ayer, i
where

SUM overl ap_wire_ratio_under|ayer =

SUM =i ayer_underneathl OVerlap_wire_ratioj |ayerl

Note:

The above equation represents the sum of all the over | ap_wi re_r at i o values between the current layer and each
layer underneath the current layer.

coupling_cap_per _di st ayer =
2* adj acent _wire_ratiojayer * cOUpling_cap ayer
Resistance and Capacitance for Each Routing Direction
Use the following equations to estimate capacitance and resistance values based on orientational routing wire ratios.

capaci tance x =cap_per_di st x* wire_|l ength_x
capaci tancey =cap_per_dist y*wire_length_y

resistancex =res_per_sgx*wre_|l engthx/ widthx
resistancey =res_per_sqy*wre_lengthy/ widthy

where

cap_per _dist x=SUMwi re_ratio_x|ayer * cap_per_di st | ayer]
cap_per_dist y=SUMwi re_ratio_ylayer * cap_per_di st | ayer]

res_per_sqx=SUM wire_ratio_xlayer *res_per_sql ayer ]



res_per_sqy=SUM wire_ratio_ylayer *res_per_sql ayer ]
widthx=SUM wire_ratio_xlayer * W ayer ]
widthy=SUM wire_ratio_ylayer * W ayer ]

A.1.3 .plib Format

To provide layer parasitics for RC estimation based on the equations shown in this section, define them in the following .
plib format.

physi cal _I| i brary(nane){

resistance_|l ut _tenpl ate (tenpl ate_nane;y) {
variable_1: routing_w dth| routing_spacing;
variabl e_2: routing_wi dth| routing_spacing;
index_1("float, float, float, ...");
index_2("float, float, float, ...");

}

resour ce(technol ogy) {
fiel d_oxide_thickness: float ;
field_oxide_permtivity: float ;

routing_l ayer (| ayer _name;q) {

cap_nultiplier: float ;
cap_per_sq: float ;

coupling_cap: float ;

defaul t _routing_width: float ;
edgecapaci tance: float ;
fringe_cap: float ;

hei ght : float ;

i nduct ance_per _di st : float ;
mn_area: float ;

of fset : float ;
oxide_permttivity: float ;

oxi de_t hi ckness : fl oat ;

pitch: float ;
ranged_spacing(float, ..., float) ;
res_per_sq: float ;
routing_direction: vertical | horizontal ;
shrinkage: float ;

spacing: float ;

thickness: float ;

wire_extension: float ;

| ateral _oxide(float, float) ;
resistance_tabl e (tenpl at e_nang;4) {

index_1("float, float, float, ...");
index_2("float, float, float, ...") ;
values (“float, float, float, ..."):

}
} /* endrouting_| ayer */

pl at e_cap(val ue, val ue, val ue, val ue, value, ...) ;
/* capaci tance bet ween wi res on | ower and upper | ayer */
/* MUST BE DEFI NED BEFORE ANY r out i ng_wi r e_nodel GROUP DEFI NI TI ON*/
/* ANDAFTERALL * _| ayer () DEFI NI TI ONS*/
routing_w re_nodel (nanme) {
/* predefinedroutingw rerationpdel for RICestimation*/
overlap_wire_ratio(val ue, val ue, val ue, val ue, value, ...) ;
/* over| appi ngwi ri ng percent age betweenwi res ondi fferent | ayers. */
/* Val ue bet ween 0 and 100. 0 */
adj acent _wire_ratio(val ue, value, value, ...);
/* Adj acent wi r e per cent age bet weenwi res on sane | ayers. */
/* Val ue bet ween 0. 0 and 100. 0 */
wire_ratio_x(val ue, val ue, value, ...);
/* xwiringpercentage oneachroutinglayer. */
/* Val ue bet ween 0. 0 and 100. 0 */
wire_ratio_y(value, value, value, ...);
/* ywiringpercentageoneachroutinglayer. */
/* Val ue bet ween 0. 0 and 100. 0 */
wire_length_x: float ;
/* estimated| engthfor horizontal wiresegnent */
wire_length_y: float ;
/* estimatedl engthfor vertical wiresegnent */
}
}

t opol ogi cal _desi gn_rul es() {

def aul t _via_generate( ) {
via_routing_layer () {
end_of _|ine_overhang: ;
overhang () :

via_contact_|l ayer () {
end_of _|ine_overhang: ;
overhang () :
rectangl e(float, float, float, float) ;
resistance: float ;
}
}

process_resource () {
process_routing_layer () {
res_per_sq: float;
cap_per_sq: float ;
coupling_cap: float ;



/* couplingeffect betweenparallel wiresonsanelayer */
fringe_cap: float ; /* sidewal | capacitanceper unit | ength*/
edgecapaci tance: float ; /* | unped fringe capaci tance */
i nduct ance_per _di st : float ;
shrinkage: float ; /*deltaw dth*/
default_routing_width: float; /*wdth*/
hei ght : float ; /* hei ght fromsubstrate */
thickness: float ; /*interconnect thickness*/
| ateral _oxi de_t hickness: fl oat ;
oxi de_t hi ckness : fl oat ;

}

process_via() {
.resistance: float ;

}

process_array () {
def aul t _capacitance: float ;

}

process_wire_rule() {
process_via() {

resistance: float ;

}

}

}

macro() {

}
}

You can provide a more accurate wire-ratio model to .plib by using the updat e_I| i b command. The new .plib file contains
the wire_ratio model:

resour ce (technol ogy) {
routing_w re_nodel (nane) {

overlap_wire_ratio(val ue, val ue, val ue, ...
adj acent _wire_ratio(val ue, val ue, val ue, ...
wire_ratio_x(val ue, value, value, ...);
wire_ratio_y(val ue, value, value, ...);
wire_length_x: float;

wire_length_y: float;
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adjacent_wire_ratio attribute 3.1.8
adjusted_gate_area_calculation_method attribute 5.1.1
adjusted_gate_area group 5.1.1
adjusted_metal_area_calculation_method attribute 5.1.1
adjusted_metal_area group 5.1.1
antenna_accumulation_calculation_method attribute 5.1.1
antenna_contact_accum_area attribute 8.1.7
antenna_contact_accum_side_area attribute 8.1.8
antenna_contact_area_partial_ratio attribute 8.1.10
antenna_contact_area attribute 8.1.9
antenna_contact_side_area_partial_ratio attribute 8.1.12
antenna_contact_side_area attribute 8.1.11
antenna_diffusion_area attribute 8.1.13
antenna_gate_area attribute 8.1.14
antenna_inout_threshold attribute 4.1.1
antenna_input_threshold attribute 4.1.1
antenna_lut_template group 1.1.1
antenna_metal_accum_area attribute 8.1.15
antenna_metal_accum_side_area attribute 8.1.16

antenna_metal_area_partial_ratio attribute 8.1.18



antenna_metal_area attribute 8.1.17
antenna_metal_side_area_partial_ratio attribute 8.1.20
antenna_metal_side_area attribute 8.1.19
antenna_output_threshold attribute 4.1.1
antenna_ratio_calculation_method attribute 5.1.1
antenna_ratio group 5.1.1

antenna_rule group 5.1.1

apply_to attribute 5.1.1

architecture, naming 10.1.1

array group 3.1.1

attributes
see attributes, physical library
see attributes, pseudo physical library
unitLengthName 1.1.1

attributes, physical library

adjacent_wire_ratio 3.1.8
adjusted_gate_area_calculation_method 5.1.1
adjusted_metal_area_calculation_method 5.1.1
antenna_accumulation_calculation_method 5.1.1
antenna_contact_accum_area 8.1.7
antenna_contact_accum_side_area 8.1.8
antenna_contact_area 8.1.9
antenna_contact_area_partial_ratio 8.1.10
antenna_contact_side_area 8.1.11
antenna_contact_side_area_partial_ratio 8.1.12
antenna_diffusion_area 8.1.13
antenna_gate_area 8.1.14
antenna_inout_threshold 4.1.1
antenna_input_threshold 4.1.1
antenna_metal_accum_area 8.1.15
antenna_metal_accum_side_area 8.1.16
antenna_metal_area 8.1.17
antenna_metal_area_partial_ratio 8.1.18
antenna_metal_side_area 8.1.19
antenna_metal_side_area_partial_ratio 8.1.20
antenna_output_threshold 4.1.1
antenna_ratio_calculation_method 5.1.1
apply_to 5.1.1
avg_lateral_oxide_permittivity

in poly_layer group 3.1.6

in routing_layer group 3.1.7
avg_lateral_oxide_thickness

in poly_layer group 3.1.6

in routing_layer group 3.1.7
baseline_temperature

in process_resource group 6.1.1

in routing_layer group 3.1.7
bottom_routing_layer 5.1.5
bus_naming_style 1.1.1
cap_multiplier

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
cap_per_sq

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
capacitance

in pin group 8.1.1

in process_resource/process_via_rule_generate group 6.2.4

in process_resource/process_via group 6.2.3

in process_wire_rule/process_via group 6.2.5

in resource/via group 3.1.11

in topological_design_rules/via_rule_generate group 5.1.7

in wire_rule/via group 5.1.8
capacitance_conversion_factor 1.1.1
capacitance_unit 1.1.1
cell_type 7.1.1
check_step 5.1.3
check_window_size 5.1.3
comment 1.1.1
concave_corner_required 3.1.7
conformal_lateral_oxide

in poly_layer group 3.1.6

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
connected_to_fat_wire 5.1.4
contact_array_spacing

in contact_formula group 5.1.7

in via/via_layer group 3.1.11



contact_layer 2.1.1
contact_min_spacing 4.1.1
contact_overhang
in routing_layer_rule group 5.1.6
in via_rule_generate/routing_formula group 5.1.7
contact_spacing
in contact_formula group 5.1.7
in via/via_layer group 3.1.11
core_blockage_margin 7.1.15
corner_min_spacing
in resource/cont_layer group 3.1.2
in topological_design_rules group 4.1.1
corner_to_corner 5.1.4
corner_wire 5.1.4
coupling_cap
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
create_full_pin_geometry 7.1.2
current_conversion_factor 1.1.1
current_unit 1.1.1
date 1.1.1
default_routing_width 3.1.7
density_range 5.1.3
device_layer 2.1.1
diff_net_min_spacing 4.1.1
direction 8.1.2
dist_conversion_factor 1.1.1
distance_unit 1.1.1
edgecapacitance
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
enclosure
in via_rule_generate/routing_formula group 5.1.7
in via/via_layer group 3.1.11
end_of_line_enclosure 4.1.1
eq_cell 7.1.3
eq_pin 8.1.3
extract_via_region_from_cont_layer 7.1.10
extract_via_region_within_pin_area 7.1.4
feedthru_area_layer 7.1.15
field_oxide_permittivity 3.1.7
field_oxide_thickness
in process_resource_group 6.1.2
in routing_layer group 3.1.7
fill_active_spacing 3.1.7
frequency_conversion_factor 1.1.1
frequency_unit 1.1.1
fringe_cap
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
generate_core_blockage 7.1.15
geometry_calculation_method 5.1.1
grid_pattern 3.1.1
has_wire_extension 1.1.1
height
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
in_site 7.1.5
in_tile 7.1.6
inductance
in process_resource/process_via_rule_generate group 6.2.4
in process_resource/process_via group 6.2.3
in process_wire_rule/process_via group 6.2.5
in resource/via group 3.1.11
in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8
inductance_conversion_factor 1.1.1
inductance_per_dist
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
inductance_unit 1.1.1
is_default 3.1.11
is_fat_via 3.1.11
is_incremental_library 1.1.1
iterate
in floorplan/site_array group 3.1.1
in macro/site_array group 7.1.16
lateral_oxide
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
lateral_oxide_thickness 6.2.2
layer_antenna_factor 5.1.1
layers 3.1.1
leq_cell 7.1.7 7.1.7
manufacturing_grid 1.1.1
max_current_density 3.1.7



max_cut_rows_current_direction 5.1.7
max_cuts

in contact_formula group 5.1.7

in enclosed_cut_rules group 3.1.2

in via/via_layer group 3.1.11
max_dist_to_combine_current_layer_blockage 7.1.15
max_length 3.1.7
max_metal_density 5.1.9
max_neighbor_cut_spacing 3.1.2
max_number_of_min_edges 3.1.7
max_observed_spacing_ratio_for_Ipe 3.1.7
max_stack_level 3.1.2
max_total_edge_length 3.1.7
max_width 3.1.7
max_wire_width

in via_rule_generate/routing_formula group 5.1.7

in via_rule/routing_layer_rule group 5.1.6

in via/via_layer group 3.1.11
metal_area_scaling_factor_calculation_method 5.1.1
metal_overhang

in routing_layer_rule group 5.1.6

in via_rule_generate/routing_formula group 5.1.7
min_area 3.1.7
min_cuts

in enclosed_cut_rule group 3.1.2

in via/via_layer group 3.1.11
min_edge_length 3.1.7
min_enclosed_area 3.1.7
min_enclosed_area_table_surrounding_metal 4.1.1
min_enclosed_cut_spacing 3.1.2
min_enclosed_width 3.1.7
min_enclosure 4.1.1
min_extension_width 3.1.7
min_fat_via_width 3.1.7
min_fat_wire_width 3.1.7
min_generated_via_size 4.1.1
min_length 5.1.9

in routing_layer group 3.1.7
min_neighbor_cut_spacing 3.1.2
min_notch_edge_length 3.1.7
min_notch_width 3.1.7
min_number_of_cuts 5.1.7
min_overhang 4.1.1
min_shape_edge 3.1.7
min_spacing 5.1.8
min_width

in implant_layer group 3.1.3

in routing_layer group 3.1.7

in wire_slotting_rule group 5.1.9
min_wire_split_width 3.1.7
min_wire_width 3.1.7

in via_rule_generate/routing_formula group 5.1.7

in via_rule/routing_layer group 5.1.6

in via/via_layer group 3.1.11
must_join 8.1.4
non_overlapping_projection 5.1.4
non_overlapping_projection_wire 5.1.4
not_connected_to_fat_wires 5.1.4
obs_clip_box 7.1.11
offset 3.1.7
on_tile 3.1.9
orientation

in floorplan/site_array group 3.1.1

in macro/foreign group 7.1.14

in macro/site_array group 7.1.16

in pin group 8.1.21

in resource/via group 3.1.11

in wire_rule/via group 5.1.8
origin

in floorplan/site_array group 3.1.1

in macro/foreign group 7.1.14

in macro/site_array group 7.1.16

in macro group 7.1.12

in pin/foreign group 8.1.21

in resource/via group 3.1.11

in wire_rule/via group 5.1.8
overlap_layer 2.1.1
overlap_wire_ratio 3.1.8
overlapping_projection 5.1.4
overlapping_projection_wire 5.1.4
oxide_permittivity

in poly_layer group 3.1.6

in routing_layer group 3.1.7
oxide_thickness

in poly_layer group 3.1.6

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
parrallel_length 5.1.4



path
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
path_iterate
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
pin_calculation_method 5.1.1
pin_shape 8.1.5
pin_type 8.1.6
pitch 3.1.7
placement_rule 3.1.1
plate_cap
in process_resource group 6.1.4
in routing_layer group 3.1.7
polygon
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
polygon_iterate
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
power_conversion_factor 1.1.1
power_unit 1.1.1
preserve_current_layer_blockage 7.1.15
process_scale_factor
in process_resource group 6.1.3
in routing_layer group 3.1.7
ranged_spacing 3.1.7
rectangle
in contact_formula group 5.1.7
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
in resource/via group 3.1.11
in wire_rule group 5.1.8
rectangle_iterate
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
in via/via/layer group 3.1.11
related_layer 3.1.7
res_per_sq
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
res_temperature_coefficient
in process_resource/process_via_rule_generate group 6.2.4
in process_resource/process_via group 6.2.3
in process_wire_rule/process_via group 6.2.5
in resource/via group 3.1.11
in routing_layer group 3.1.7
in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8
resistance
in contact_formula group 5.1.7
in process_resource/process_via_rule_generate group 6.2.4
in process_resource/process_via group 6.2.3
in process_wire_rule/process_via group 6.2.5
in resource/via group 3.1.11
in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8
resistance_conversion_factor 1.1.1
resistance_unit 1.1.1
revision 1.1.1
routing_direction
in routing_grid group 3.1.1
in routing_layer group 3.1.7
in tracks group 3.1.1
in via_rule_generate/contact_formula group 5.1.7
in via_rule_generate/routing_formula group 5.1.7
in via_rule/routing_layer_rule group 5.1.6
routing_layer__calculation_method 5.1.1
same_net_min_spacing
in layer_rule group 5.1.8
in routing_layer group 3.1.7
in topological_design_rules group 4.1.1
in via group 5.1.8
shrinkage
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7
SiO2_dielectric_constant 1.1.1
site_class 3.1.9
size
in macro group 7.1.13
in site group 3.1.9
in tile group 3.1.10
slot_length_range 5.1.9
slot_length_side_clearance 5.1.9
slot_length_wise_spacing 5.1.9
slot_width_range 5.1.9



slot_width_side_clearance 5.1.9
slot_width_wise_spacing 5.1.9
source 7.1.8
spacing

in implant_layer group 3.1.3

in resource/cont_layer group 3.1.2

in resource/routing_layer group 3.1.7
spacing_check_style 3.1.7
spacing_from_layer 3.1.3
stub_spacing 3.1.7
substrate_layer 2.1.1
symmetry 7.1.9

in site group 3.1.9 3.1.10

macro group 7.1.9
thickness

in poly_layer group 3.1.6

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
tile_class 3.1.10
time_conversion_factor 1.1.1
time_unit 1.1.1
top_of_stack_only 3.1.11
top_routing_layer 5.1.5
track_pattern 3.1.1
treat_current_layer_as_thin_wires 7.1.15
u_shaped_wire_spacing 3.1.7
via

in obs group 7.1.15

in port group 8.1.22
via_id 3.1.11
via_iterate

in obs group 7.1.15

in port group 8.1.22
via_list 5.1.6
voltage_conversion_factor 1.1.1
voltage_unit 1.1.1
wire_extension

in layer_rule group 5.1.8

in routing_layer group 3.1.7
wire_extension_range_check_connect_only 3.1.7
wire_extension_range_check_corner 3.1.7
wire_length_x 3.1.8
wire_length_y 3.1.8
wire_ratio_x 3.1.8 3.1.8
wire_ratio_y 3.1.8
wire_width 5.1.8
wires_to_check 5.1.4

avg_lateral_oxide_permittivity attribute
in poly_layer group 3.1.6
in routing_layer group 3.1.7

avg_lateral_oxide_thickness attribute
in poly_layer group 3.1.6
in routing_layer group 3.1.7

B

baseline_temperature attribute
in process_resource group 6.1.1
in routing_layer group 3.1.7

bottom_routing_layer attribute 5.1.5
bus_naming_style attribute 1.1.1

charactersin 1.1.1
symbols in 1.1.1

C

cap_multiplier attribute
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

cap_per_sq attribute

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
capacitance_conversion_factor attribute 1.1.1
capacitance_unit attribute 1.1.1 1.1.1
capacitance attribute

in pin group 8.1.1
in process_resource/process_via_rule_generate group 6.2.4



in process_resource/process_via group 6.2.3

in process_wire_rule/process_via group 6.2.5

in resource/via group 3.1.11

in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8

cell
grid, global 10.1.4

cell_type attribute 7.1.1
check_step attribute 5.1.3
check_window_size attribute 5.1.3
comment attribute 1.1.1
concave_corner_required attribute 3.1.7
conformal_lateral_oxide attribute

in poly_layer group 3.1.6

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
connected_to_fat_wire attribute 5.1.4
cont_layer group 3.1.2
contact_array_spacing attribute

in contact_formula group 5.1.7

in via/via_layer group 3.1.11
contact_formula group 5.1.7
contact_layer attribute 2.1.1
contact_min_spacing attribute 4.1.1
contact_overhang attribute

in routing_layer_rule group 5.1.6

in via_rule_generate/routing_formula group 5.1.7
contact_spacing attribute

in contact_formula group 5.1.7

in via/via_layer group 3.1.11
contact layer, syntax 10.1.2
core_blockage_margin attribute 7.1.15
corner_min_spacing attribute

in resource/cont_layer group 3.1.2

in topological_design_rules group 4.1.1
corner_to_corner attribute 5.1.4
corner_wire attribute 5.1.4
coupling_cap attribute

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
create_full_pin_geometry attribute 7.1.2

current_conversion_factor attribute 1.1.1

current_unit attribute 1.1.1

D

date attribute 1.1.1
default_routing_width attribute 3.1.7
default_via_generate group 5.1.2
defining layers 10.1.2
density_range attribute 5.1.3
density_rule group 5.1.3
device_layer attribute 2.1.1

device layer, syntax 10.1.2
dielectric constant 1.1.1

diff_net_min_spacing attribute 4.1.1



direction attribute 8.1.2

dist_conversion_factor attribute 1.1.1

distance_unit attribute 1.1.1

E

edgecapacitance attribute

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
enclosed_cut_rule group 3.1.2
enclosure attribute

in via_rule_generate/routing_formula group 5.1.7

in via/via_layer group 3.1.11
end_of_line_corner_keepout_width group 3.1.7
end_of_line_edge_checking group 3.1.7
end_of_line_enclosure attribute 4.1.1
end_of_line_metal_max_width group 3.1.7
end_of_line_min_spacing group 3.1.7
end_of_line_spacing_rule group 3.1.7
eq_cell attribute 7.1.3
eq_pin attribute 8.1.3
extension_via_rule group 3.1.7
extension_wire_qualifier group 5.1.4
extension_wire_spacing_rule group 5.1.4

extract_via_region_from_cont_layer attribute 7.1.10

extract_via_region_within_pin_area attribute 7.1.4

F

fat wire attributes
fatWireThreshold 3.1.7

fatWireThreshold, fat wire attribute 3.1.7
feedthru_area_layer attribute 7.1.15
field_oxide_permittivity attribute 3.1.7
field_oxide_thickness attribute

in process_resource_group 6.1.2

in routing_layer group 3.1.7
fill_active_spacing attribute 3.1.7
floorplan group 3.1.1
floorplan set, defining 10.1.4
foreign group

in macro group 7.1.14

in pin group 8.1.21

in resource/via group 3.1.11

in wire_rule/via group 5.1.8
foreign structure, referencing 10.1.3
frequency_conversion_factor attribute 1.1.1
frequency_unit attribute 1.1.1
fringe_cap attribute

in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

G

generate_core_blockage attribute 7.1.15



geometry
simple vias 10.1.3
special vias 10.1.3

geometry_calculation_method attribute 5.1.1

geometry group
in obs group 7.1.15
in port group 8.1.22

global cell grid, defining 10.1.4

grid
cell, global 10.1.4
lithographic 11.1.7
routing 10.1.4

grid_pattern attribbute 3.1.1

group statements
adjusted_gate_area 5.1.1
adjusted_metal_area 5.1.1
antenna_lut_template 1.1.1
antenna_ratio 5.1.1
antenna_rule 5.1.1
array 3.1.1
cont_layer 3.1.2
contact_formula 5.1.7
default_via_generate 5.1.2
density_rule 5.1.3
enclosed_cut_rule 3.1.2
end_of_line_corner_keepout_width 3.1.7
end_of_line_edge_checking 3.1.7
end_of_line_metal_max_width 3.1.7
end_of_line_min_spacing 3.1.7
end_of_line_spacing_rule 3.1.7
extension_via_rule 3.1.7
extension_wire_qualifier 5.1.4
extension_wire_spacing_rule 5.1.4
floorplan 3.1.1
foreign
in macro group 7.1.14
in pin group 8.1.21
in resource/via group 3.1.11
in wire_rule/via group 5.1.8
geometry
in obs group 7.1.15
in port group 8.1.22
implant_layer 3.1.3
layer_rule 5.1.8
max_current_ac_absavg
in resource/cont_layer group 3.1.
in resource/ndiff_layer group 3.1.4
in resource/pdiff_layer group 3.1.5
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5
max_current_ac_avg
in resource/cont_layer group 3.1.2
in resource/ndiff_layer group 3.1.4
in resource/pdiff_layer group 3.1.5
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5
max_current_ac_peak
in resource/cont_layer group 3.1.
in resource/ndiff_layer group 3.1.4
in resource/pdiff_layer group 3.1.5
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5
max_current_ac_rms
in resource/cont_layer group
in resource/ndiff_layer group 3.1
in resource/pdiff_layer group 3.1
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5
max_current_dc_avg
in resource/cont_layer group
in resource/ndiff_layer group
in resource/pdiff_layer group 3.1
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5
max_wire_width 3.1.7
metal_area_scaling_factor 5.1.1
min_cuts_table
in resource/via_array group 3.1.12
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in routing_layer/extension_via_rule group/via_array group 3.1.7
min_edge_rule

in resource/routing_layer group 3.1.7
min_enclosed_area_table 3.1.7
min_total_projection_length 5.1.4
ndiff_layer 3.1.4
notch 3.1.7
obs 7.1.15
pdiff_layer 3.1.5
phys_library 1.1
pin 8.1
poly_layer 3.1.6
port 8.1.22
process_cont_layer 6.2.1
process_routing_layer 6.2.2
process_via

in process_resource group 6.2.3

in process_wire_rule group 6.2.5
process_via_rule_generate 6.2.4
process_wire_rule 6.2.5
reference_cut_table

in resource/via_array group 3.1.12

in routing_layer/extension_via_rule group 3.1.7
resistance_lut_template 1.1.1
resistance_table

in process_resource group 6.2.2

in routing_layer group 3.1.7
resource 3.1
routing_formula 5.1.7
routing_grid 3.1.1
routing_layer 3.1.7
routing_layer_rule 5.1.6
routing_wire_model 3.1.8
shrinkage_lut_template 1.1.1
shrinkage_table

in process_resource group 6.2.2

in routing_layer group 3.1.7
site 3.1.9
site_array

in macro group 7.1.16

in resource_group 3.1.1
spacing_check_qualifier 5.1.4
spacing_lut_template 1.1.1
spacing_table 3.1.7
stack_via_max_current 5.1.5
tile 3.1.10
topological_design_rules 5.1
tracks 3.1.1
via

in resource group 3.1.11

in wire_rule group 5.1.8
via_array_rule 3.1.12
via_layer

in resource group 3.1.11

in wire_rule group 5.1.8
via_rule 5.1.6
via_rule_generate 5.1.7
wire_extension_range_table 3.1.7
wire_lut_template 1.1.1
wire_rule 5.1.8
wire_slotting_rule 5.1.9

H

has_wire_extension attribute 1.1.1

height attribute
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

implant_layer group 3.1.3
in_site attribute 7.1.5

in_tile attribute 7.1.6

inductance_conversion_factor attribute 1.1.1

inductance_per_dist attribute
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7



inductance_unit attribute 1.1.1

inductance attribute
in process_resource/process_via_rule_generate group 6.2.4
in process_resource/process_via group 6.2.3
in process_wire_rule/process_via group 6.2.5
in resource/via group 3.1.11
in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8

is_default attribute 3.1.11
is_fat_via attribute 3.1.11
is_incremental_library attribute 1.1.1

iterate attribute
in floorplan/site_array group 3.1.1
in macro/site_array group 7.1.16

lateral_oxide_thickness attribute 6.2.2

lateral_oxide attribute
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

layer_antenna_factor attribute 5.1.1
layer_rule group 5.1.8

layers
contact 10.1.2
defining 10.1.2
device 10.1.2
overlap 10.1.2
routing 10.1.2

layers attribute 3.1.1

layout attributes
minWidth 3.1.3

leq_cell attribute 7.1.7 7.1.7

lithographic grid, defining 11.1.7

M

macro group, syntax 7.1
manufacturing_grid attribute 1.1.1

max_current_ac_absavg group
in resource/cont_layer group 3.1.2
in resource/ndiff_layer group 3.1.4
in resource/pdiff_layer group 3.1.5
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7

in stack_via_max_current group 5.1.5

max_current_ac_avg group
in resource/cont_layer group
in resource/ndiff_layer group 3.1
in resource/pdiff_layer group 3.1
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5

e

1

o

Ko
~

od
o

max_current_ac_peak group
in resource/cont_layer group 3.1.2
in resource/ndiff_layer group 3.1.
in resource/pdiff_layer group 3.1.

R\

in resource/poly_layer group 3.1.6

in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5

a

max_current_ac_rms group
in resource/cont_layer group 3.1.2
in resource/ndiff_layer group
in resource/pdiff_layer group
in resource/poly_layer group 3.1.6
in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5




max_current_dc_avg group

in resource/cont_layer group 3.1.2
in resource/ndiff_layer group 3.1.4
in resource/pdiff_layer group 3.1.5

in resource/poly_layer group 3.1.6

in resource/routing_layer group 3.1.7
in stack_via_max_current group 5.1.5

max_current_density attribute 3.1.7
max_cut_rows_current_direction attribute 5.1.7
max_cuts attribute

in contact_formula group 5.1.7

in enclosed_cut_rules group 3.1.2

in via/via_layer group 3.1.11
max_dist_to_combine_current_layer_blockage attribute 7.1.15
max_length attribute 3.1.7
max_metal_density attribute 5.1.9
max_neighbor_cut_spacing attribute 3.1.2
max_number_of_min_edges attribute 3.1.7
max_observed_spacing_ratio_for_Ipe attribute 3.1.7
max_stack_level attribute 3.1.2
max_total_edge_length attribute 3.1.7
max_width attribute 3.1.7
max_wire_width attribute

in via_rule_generate/routing_formula group 5.1.7

in via_rule/routing_layer_rule group 5.1.6

in via/via_layer group 3.1.11
max_wire_width group 3.1.7
measure, units of 9.1.3
metal_area_scaling_factor_calculation_method attribute 5.1.1
metal_area_scaling_factor group 5.1.1
metal_overhang attribute

in routing_layer_rule group 5.1.6

in via_rule_generate/routing_formula group 5.1.7

min_area attribute 3.1.7

min_cuts_table
in routing_layer/extension_via_rule group group 3.1.7

min_cuts_table group
in resource/via_array group 3.1.12

min_cuts attribute
in enclosed_cut_rule group 3.1.2
in via/via_layer group 3.1.11

min_edge_length attribute 3.1.7

min_edge_rule group
in resource/routing_layer group 3.1.7

min_enclosed_area_table_surrounding_metal attribute 4.1.1
min_enclosed_area_table group 3.1.7

min_enclosed_area attribute 3.1.7
min_enclosed_cut_spacing attribute 3.1.2
min_enclosed_width attribute 3.1.7

min_enclosure attribute 4.1.1

min_extension_width attribute 3.1.7

min_fat_via_width attribute 3.1.7

min_fat_wire_width attribute 3.1.7

min_generated_via_size attribute 4.1.1

min_length attribute 5.1.9
in routing_layer group 3.1.7



min_neighbor_cut_spacing attribute 3.1.2

min_notch_edge_length attribute 3.1.7
min_notch_width attribute 3.1.7

min_number_of_cuts attribute 5.1.7
min_overhang attribute 4.1.1
min_shape_edge attribute 3.1.7
min_spacing attribute 5.1.8
min_total_projection_length group 5.1.4
min_width attribute

in implant_layer group 3.1.3

in routing_layer group 3.1.7

in wire_slotting_rule group 5.1.9

min_wire_split_width attribute
3.1.7

min_wire_width attribute 3.1.7
in via_rule_generate/routing_formula group 5.1.7
in via_rule/routing_layer group 5.1.6
in via/via_layer group 3.1.11

minEdgelength, physical attribute 3.1.7
minWidth, layout attribute 3.1.3

must_join attribute 8.1.4

N

ndiff_layer group 3.1.4
net spacing, specifying 10.1.2
non_overlapping_projection_wire attribute 5.1.4

non_overlapping_projection attribute 5.1.4

not_connected_to_fat_wires attribute 5.1.4

notch group 3.1.7

(0]

obs_clip_box attribute 7.1.11
obs group 7.1.15

offset attribute 3.1.7

on_tile attribute 3.1.9

orientation attribute
in floorplan/site_array group 3.1.1
in macro/foreign group 7.1.14
in macro/site_array group 7.1.16
in pin group 8.1.21
in resource/via group 3.1.11
in wire_rule/via group 5.1.8

origin attribute
in floorplan/site_array group 3.1.1
in macro/foreign group 7.1.14
in macro/site_array group 7.1.16
in macro group 7.1.12
in pin/foreign group 8.1.21
in resource/via group 3.1.11
in wire_rule/via group 5.1.8

overlap_layer attribute 2.1.1
overlap_wire_ratio attribute 3.1.8

overlap layer, syntax 10.1.2
overlapping_projection_wire attribute 5.1.4

overlapping_projection attribute 5.1.4

oxide_permittivity attribute



in poly_layer group 3.1.6
in routing_layer group 3.1.7

oxide_thickness attribute
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

P

parasitic RC estimation
equations A.1.2
formatting A.1.3
variables
routing layers A.1.1
routing wire model A.1.1

parrallel_length attribute 5.1.4

path_iterate attribute
in obs/geometry group 7.1.15
in port/geometry group 8.1.22

path attribute
in obs/geometry group 7.1.15
in port/geometry group 8.1.22

pdiff_layer group 3.1.5
phys_library group 1.1

physical attributes
minEdgelLength 3.1.7

physical library
naming 9.1.2
syntax 9.1.2
units of measure, syntax 9.1.3

pin_calculation_method attribute 5.1.1
pin_shape attribute 8.1.5
pin_type attribute 8.1.6
pin group 8.1
pitch attribute 3.1.7
placement_rule attribute 3.1.1
placement sites
defining
gate arrays 10.1.4
standard cells 10.1.4
plate_cap attribute
in process_resource group 6.1.4
in routing_layer group 3.1.7
poly_layer group 3.1.6
polygon_iterate attribute
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
polygon attribute
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
port group 8.1.22
power_conversion_factor attribute 1.1.1
preserve_current_layer_blockage attribute 7.1.15
process_cont_layer group 6.2.1
process_resource group 6.2
syntax
attributes 6.1
groups 6.2
process_routing_layer group 6.2.2
process_scale_factor attribute

in process_resource group 6.1.3
in routing_layer group 3.1.7



process_via_rule_generate group 6.2.4

process_via group
in process_resource group 6.2.3
in process_wire_rule group 6.2.5
process_wire_rule group 6.2.5

properties, via 10.1.3

R

ranged_spacing attribute 3.1.7

rectangle_iterate attribute
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
in via/via/layer group 3.1.11

rectangle attribute
in contact_formula group 5.1.7
in obs/geometry group 7.1.15
in port/geometry group 8.1.22
in resource/via group 3.1.11
in wire_rule group 5.1.8

reference_cut_table group
in resource/via_array group 3.1.12
in routing_layer/extension_via_rule group 3.1.7

related_layer attribute 3.1.7

res_per_sq attribute
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

res_temperature_coefficient attribute
in process_resource/process_via_rule_generate group 6.2.4
in process_resource/process_via group 6.2.3
in process_wire_rule/process_via group 6.2.5
in resource/via group 3.1.11
in routing_layer group 3.1.7
in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8

resistance_conversion_factor attribute 1.1.1
resistance_lut_template group 1.1.1

resistance_table group
in process_resource group 6.2.2
in routing_layer group 3.1.7

resistance_unit attribute 1.1.1

resistance attribute
in contact_formula group 5.1.7
in process_resource/process_via_rule_generate group 6.2.4
in process_resource/process_via group 6.2.3
in process_wire_rule/process_via group 6.2.5
in resource/via group 3.1.11
in topological_design_rules/via_rule_generate group 5.1.7
in wire_rule/via group 5.1.8

resource group, syntax
attributes 2.1
groups 3.1

revision attribute 1.1.1

routing_direction attribute
in routing_grid group 3.1.1
in routing_layer group 3.1.7
in tracks group 3.1.1
in via_rule_generate/contact_formula group 5.1.7

N4
in via_rule_generate/routing_formula group 5.1.7
in via_rule/routing_layer_rule group 5.1.6

routing_formula group 5.1.7

routing_grid group 3.1.1
routing_layer__calculation_method attribute 5.1.1
routing_layer group 3.1.7

routing_rule_layer group 5.1.6



routing_wire_model group 3.1.8
routing grid, defining 10.1.4

routing layer
attributes 10.1.2
spacing rules 11.1.2 11.1.3
syntax 10.1.2

rules
routing layer spacing 11.1.2 11.1.3
via spacing 11.1.1
wiring, regular 11.1.4

S

same_net_min_spacing attribute
in layer_rule group 5.1.8
in routing_layer group 3.1.7
in topological_design_rules group 4.1.1
in via group 5.1.8

shrinkage_lut_template group 1.1.1
shrinkage_table group

in process_resource group 6.2.2

in routing_layer group 3.1.7
shrinkage attribute

in poly_layer group 3.1.6

in process_routing_layer group 6.2.2

in routing_layer group 3.1.7
SiO2_dielectric_constant attribute 1.1.1
site_array group

in macro group 7.1.16

in resource group 3.1.1
site_class attribute 3.1.9
site array, instantiating 10.1.4

site group 3.1.9

size
generated via 11.1.7

size attribute
in macro group 7.1.13
in site group 3.1.9
in tile group 3.1.10

slot_length_range attribute 5.1.9
slot_length_side_clearance attribute 5.1.9
slot_length_wise_spacing attribute 5.1.9
slot_width_range attribute 5.1.9
slot_width_side_clearance attribute 5.1.9
slot_width_wise_spacing attribute 5.1.9

source attribute 7.1.8

spacing
net 10.1.2
rules
routing layer 11.1.2 11.1.3
vias 11.1.1

spacing_check_qualifier group 5.1.4
spacing_check_style attribute 3.1.7
spacing_from_layer attribute 3.1.3
spacing_lut_template group 1.1.1
spacing_table group 3.1.7
spacing attribute

in implant_layer group 3.1.3

in resource/cont_layer group 3.1.2

in resource/routing_layer group 3.1.7

stack_via_max_current group 5.1.5



structure, foreign 10.1.3
stub_spacing attribute 3.1.7
substrate_layer attribute 2.1.1

symmetry attribute 3.1.9 3.1.10 7.1.9 7.1.9

syntax
macro group 7.1
phys_library group 1.1
pin group
process_resource group 6.2
attributes 6.1
resource group
attributes 2.1
groups 3.1
topological_design_rules group
attributes 4.1
groups 5.1

T

technology, naming 10.1.1

thickness attribute
in poly_layer group 3.1.6
in process_routing_layer group 6.2.2
in routing_layer group 3.1.7

tile_class attribute 3.1.10
tile group 3.1.10
time_conversion_factor attribute 1.1.1
time_unit attribute 1.1.1
top_of_stack_only attribute 3.1.11
top_routing_layer attribute 5.1.5
topological_design_rules group
syntax

attributes 4.1

groups 5.1
track_pattern attribute 3.1.1

tracks group 3.1.1

treat_current_layer_as_thin_wires attribute 7.1.15

U
u_shaped_wire_spacing attribute 3.1.7
unitLengthName attribute 1.1.1

units
capacitance 1.1.1

distance 1.1.1
frequency 1.1.1
inductance 1.1.1
power 1.1.1
resistance 1.1.1
time 1.1.1

voltage 1.1.1

units of measure 9.1.3

\Y

variables
parasitic RC estimation
routing layers A.1.1
routing wire model A.1.1

via_arrary_rule group 3.1.12
via_id attribute 3.1.11

via_iterate attribute
in obs group 7.1.15



in port group 8.1.22

via_layer group
in resource group 3.1.11
in wire_rule group 5.1.8

via_list attribute 5.1.6
via_rule_generate group 5.1.7
via_rule group 5.1.6

via attribute
in obs group 7.1.15
in port group 8.1.22

via group
in resource group 3.1.11
in wire_rule group 5.1.8

vias
defining 10.1.3
generating 11.1.6
geometry
simple 10.1.3
special 10.1.3
naming 10.1.3
properties, defining 10.1.3
selection rules 11.1.5
size 11.1.7
spacing rules 11.1.1
syntax 10.1.3

voltage_conversion_factor attribute 1.1.1

voltage_unit attribute 1.1.1

W

wire_extension_check_connect_only attribute 3.1.7
wire_extension_check_corner attribute 3.1.7
wire_extension_range_table group 3.1.7
wire_extension attribute

in layer_rule group 5.1.8

in routing_layer group 3.1.7
wire_length_x attribute 3.1.8
wire_length_y attribute 3.1.8
wire_lut_template group 1.1.1
wire_ratio_x attribute 3.1.8 3.1.8
wire_ratio attribute 3.1.8
wire_rule group 5.1.8
wire_slotting_rule group 5.1.9
wire_width attribute 5.1.8
wires_to_check attribute 5.1.4
wiring rules

regular wires 11.1.4
special wiring 11.1.5



