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Chapter 1
ASCII File Format Specification

Introduction
This specification defines the structure and syntax of the Parts Library ASCII export files.

The Parts Library ASCII file format provides away for other CAD or CAE systemsto import
and export part and decal information to and from the PADS Parts Library. Using Parts Library
ASCII format a user can access library information without accessing the internal databases or
source code.

Y ou can convert an entire library, including, part types, part decal descriptions, attributes and
graphicsinto an ASCII file.

Note

O

The PADS 9.0 library format and PADS 9.0 ASCII format are not
backwards compatible with previous library formats.

Format Conventions

The format of the ASCII fileisimportant for correct interpretation by the Library Manager
software. Use the conventions below when creating or modifying a parts library ASCI| file:

Text shown in bold and uppercase within this specification represents keywords and
should appear in the ASCII file as it appears in the format statements. For example:

*SIGNAL*

Lowercase italic text represents variables. Definitions for variables and allowed ranges
of values are given.

The variable, name, represents an arbitrary alphanumeric text entry of a defined number
of characters. Alphanumeric characters include all uppercase and lowercase |etters, all
numbers, and the specia characters:

~HEYN& ()_-+=" []2<>!

Except for general attributes where uppercase and lowercase characters are both
accepted, all other datain the file should be uppercase only.

All rotations are given in positive fixed-point values, from 0 to 359.999 degrees. The
finest precision recognized for rotations is 0.001 degree.

Optional dataisenclosed in brackets ([ ] ).
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ASCII File Format Specification
Structure of the ASCII File

Note: Including some optional data can make other optional data required.

* Alllineentriesrequire afinal carriage return (press Enter). Thisis not explicitly
specified in the format definitions.

® All size and coordinate data are in units of mils (0.001 inch) or millimeters, depending
on the units type (Imperial or Metric) of the item being defined. The finest precision
recognized for Imperial unitsis 0.00001 inch or 0.01 mil. The finest precision
recognized for metric units is 0.00001 mm.

Structure of the ASCII File

The Parts Library ASCII file has adifferent format for each of the four data types that can be
exported or imported to and from a Library datatype, unlike

ASCII-format for PADS Logic and PADS Layout. Each file is dedicated to one data type and
contains one or more records. The following four data types are available:

® Drafting Item

® Schematic Decal
* PCB Decd

* Part Type

Each file has a header line to specify the type of file, item type, and version number, followed
by the item records and an end of file statement.

Control Statements

All control statements begin and end with an asterisk (*).

*PADS-LIBRARY-LINE-ITEMS-V9* Start of Drafting Itemsfile,
*PADS-LIBRARY-SCH-DECALS-V9* Start of Schematic Decalsfile.
*PADS-LIBRARY-PCB-DECAL SV 9* Start of PCB Decalsfile.
*PADS-LIBRARY-PART-TY PES-V9* Start of Part Typesfile.
*END* End of file.

Start of File

The start-of-file control statement identifies the data that followsit as library ASCII data of the
specified type. The start-of-file control statement must be included at the beginning of every
library ASCII datafile.
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ASCII File Format Specification
Font Information Definition

The following list shows the start-of-file control statement required for each type of file:

File Type Control Statement

Drafting Items *PADSLIBRARY-LINE-ITEMS-V9*

Schematic Decals *PADS-LIBRARY-SCH-DECALSV9*

PCB Decals *PADS-LIBRARY-PCB-DECALS-V9*

Part Types *PADS-LIBRARY-PART-TYPES-V9*
End-of-File

The end-of-file statement is required at the end of alibrary ASCII file.
The control statement for the end-of-file command is:

*END*

Font Information Definition

Many text items require font information to be specified. The font information parameter is
represented by the variable fontinfo, whichisaquoted string with the font style followed
by the font face name. The font style contains from one to three keywords to specify a
combination of bold, italic or underline styles. The style must contain one keyword with the
value “Regular” or “Bold” followed by the optional keywords “Italic” and/or “Underline.”
Examples:

Regular Arial
Bold,Italic,Underline Times New Roman

If the text item uses the default system or stroke font, the font information will be defined as
follows:

Default Font

Drafting Item Definition

A drafting item can be a 2D Line or any of the following: 2D Line, Board Outline, Copper
Shape, or Keepout.

Format

Each drafting item consists of the following parts:

® Drafting item header line
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ASCII File Format Specification
Drafting Item Definition

® Drafting item timestamp

® Drafting item pieces where each piece consists of:
® Piece header line

® Piece corner coordinates

® Textitem (optiona, if the drafting item has been combined with text)

Header Format

The drafting item header lines consists of:

name linetype u x y pleces text
TIMESTAMP yvear.month.day.hour.minute.second

Where:

Format Description

name User-defined drafting item name
Values can be up to 40 alphanumeric characters, no spaces.

linetype Type of item. The following types are allowed:
LINES, BOARD, COPPER, KEEPOUT

u Coordinate units type
Can be either Imperial (mils) or Metric (mm), expressed asasingle
letter: 1 or M.

X,y Coordinates of the origin of the item relative to the system origin.

pieces Number of pieces that make up the line item. Values range from 1 to
16,777,216 (PADS Layout) or from 1 to 4,096 (PADS Logic).

text Number of text lines associated with the line item. Vaues range
from O to 32,767.

year.month.day. Date of creation of the decal

hour.minute.second GMT Time of creation of the decal
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ASCII File Format Specification
Drafting Item Definition

Piece Entry Format

Each piece entry consists of a header line followed by alist of line segment or arc segment
coordinates:

type numcoord width layer linestyle
x y (format for line segment)
X y ab aa axl ayl ax2 ay2 (format for arcs)

Where:

Format Description

type Type of piece

Valid values are OPEN, CLOSED, CIRCLE, COPOPN, COPCLS,
COPCIR, BRDCUT, BRDCCO, KPTCLS, KPTCIR, or TAG.

(The TAG pieceis used to combine coppers and copper cutouts inside
the part decal into one item. It does not contain any coordinates and is
used as either opening or close bracket. TAGs are also used to combine
dimension pieces into a dimension drawing.)

numcoord Number of coordinates defining the item

For open items, thisis the number of corners. For closed lineitems, it is
the number of corners plus one (to return to the starting corner). Circles
have two corners that define opposite ends of any diameter. For TAGs,
0 (zero).

width Line width of al segmentsin the piece

Values range from 0 to 0.25 inches, expressed in the selected units of
the item.

For TAGs, 0 (zero).

layer Numeric layer number for use in PADS Layout.
Valuesrange from 0 to 250. A layer value of zero means all layers. The
layer number isignored in PADS Logic.
For TAGs, the layer value specifiesthe TAG “type”:
* 1 means an “opening bracket”, that is, start of the group.
®* 0 meansa“closing bracket,”, that is, end of the group.
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ASCII File Format Specification

Drafting Item Definition

linestyle

System flag for type of line or keepout restrictions

A value of 1 indicates asolid line; avalue of O indicates an old Logic
style dotted line. Negative values indicate line styles introduced in
PADS 9.4 (for piece types OPEN, CLOSED, CIRCLE only):

-1 — solid

-2 — dashed
-3 — dotted
-4 — dash dotted

-5 — dash double-dotted

Positive values indicate Keepout Restrictions (for piece types
KPTCLS, KPTCIR only):

Bit 0: (Ox01) Placement

Bit 1: (0x02) Trace and Copper

Bit 2: (0x04) Copper Pour and Plane Area

Bit 3: (0x08) Viaand Jumper

Bit 4: (0x10) Test Point

Bit 5: (0x20) Component Drill

Bit 6: (0x40) Accordion

Since TAGs have no graphics, the linestyle value for TAGs (typically
-1) isnon-significant.

For piece line segments:

Format Description

X,y Coordinates of each successive corner of the lineitem relative to the first pointin
the lineitem. For closed polygons, the first corner will be repeated.

10
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ASCII File Format Specification
Drafting Item Definition

For piece arc segments:

x y ab aa axl ayl ax2 ayZ2

Format Description

Y Beginning of arc

ab Beginning angle of the arc in tenths of a degree

aa Angle swept by the arc from the start to the end (in tenths
of adegree)

ax1, ayl Lower left point of rectangle around circle of arc

ax2, ay2 Upper right point of rectangle around circle of arc
The points of the rectangle define the circle radius
describing the arc and the location of the center point of
the circle relative to the origin of the line item.

ax2—axl = ay2—ayl Diameter of the circle of the arc

(axl + ax2)/2, (ayl +ay2)/2 | Coordinates of the arc center

Text Item Format

Each text entry consists of two lines as follows:
Xy rotation layer height width mirror just drwnum field fontinfo

textstring
Format Description
X,y Coordinates of the text string location relative to the origin of the schematic
rotation Orientation of the text in degrees
layer Numeric layer number for use in PADS Layout.
Vauesrange from 0 to 250. A layer value of zero means all layers. The layer
number isignored in PADS Logic.
height Height of text
Vauesrange from 0.01 to 1.0 inches, expressed in the selected units type.
width Width of text in mils
Vaues range from 0.001 to 0.050 inches, expressed in the selected units type.
mirror Flag indicating text mirroring in PADS Layout.
0 = not mirrored, 1 = mirrored about the y-axis when viewed with zero
orientation.
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ASCII File Format Specification
Schematic Decal Definition

just

Text string justification
Vaueisthe decimal equivalent of abit string as follows:

Bits 0 to 3 encode a four-bit value for horizontal justification with the following
values:

0 = Left justified

1 = Center justified

2 = Right justified

Bits 4 to 7 encode afour-bit value for vertical justification with the following
values:

0 = Bottom justified

1=Middlejustified

2=Topjustified.

Allowed values for justification are as follows:
Bottom left =0

Bottom center = 1

Bottom right = 2

Middle left = 16

Middle center= 17

Middleright = 18

Top left =32

Top center = 33

Topright =34

drwnum

For auto-dimensioning text, thisisthe PCB drawing number. For other text, the
valueis zero.

field

A flag to indicate that the text item isa PADS Logic field label.

fontinfo

Font information string, as described in the Font Information Definition section.

textstring

Text string
Up to 255 characters, spaces allowed.

Schematic Decal Definition

Schematic decal coordinates are aways expressed in mils; there is no metric option.

Format

A schematic decal consists of the following parts:

® Schematic decal header lines

* Attribute label locations

12
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ASCII File Format Specification
Schematic Decal Definition

®* Piecedefinitions
® Text definitions

®* Terminal definitions

Header Format

The schematic decal header consists of four lines.

First line format:
name x y pnhgt pnwid pnmhgt pnmwid labels pieces txt terminals vis

Second line format:

TIMESTAMP yvear.month.day.hour.minute.second

Third line format:

fontinfo

Fourth line format:

fontinfo
Where:
Format Description
name User-defined decal name
Values can be up to 40 alphanumeric characters.
X, Y Coordinates of the symbol origin
Expressed in mils.
pnhgt Height of pin number text
Values range from 10 to 1000.
pnwid Line width of pin number text
Vaues range from 1 to 50.
pnmhgt Height of pin name text
Values range from 10 to 1000.
pnmwid Line width of pin name text
Vaues range from 1 to 50.
labels Number of attribute label |ocations defined for the decal
pieces Total number of drawing pieces that make up the symbol

Values range from 0 to 4096. A definition follows each piece.
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ASCII File Format Specification
Schematic Decal Definition

txt

Number of free text strings within the decal

terminals

Total number of terminals in the symbol that make up each decal
Vaues range from 0 to 2048.

Vis

Visibility flag

Variable value associated with the visibility of part text. The minimum valueis
0:; the maximum vaue is 31. These values are determined in bits, and are as
follows:

For off-page symbols:

BIT 0=NETNAME INVISIBILITY

For connector decals:

BIT 0= REF DES AND PIN NUMBER INVISIBILITY

BIT 1=PART TYPE INVISIBILITY

For part decals:

BIT 0= REF DESINVISIBILITY

BIT 1=PART TYPE INVISIBILITY

BIT 3=PIN NAMESINVISIBILITY

BIT 4=PIN NUMBERS AND NAMES

Note: A bit set indicates that the name is not visible.

fontinfo

Font information for pin numbers (2”0I line)

fontinfo

Font information for pin names (3rOI line)

Attribute Labels Format

No matter what type of decal isbeing defined, there are at least two label definitions:

® Label for the reference designator location

® Label for the part type name location.

The use of the reference designator part type label varies, depending upon the type of decal. For
example, an off page reference decal does not have areference designator. Therefore, some
decals might have unused label definitions, but at least two labels must be defined.

Refer to the previous section, Visibility Flag (vis), where bits 0 and 1 describe which items are
displayed in the reference designator and part type labels for each type of decal.

If there are more than two labels, the additional labels are for part or connector attribute values.

X y rotation justification height width fontinfo
textstring

14

PADS Parts Library ASCII File Format Specification, PADS 9.4




ASCII File Format Specification
Schematic Decal Definition

Where:

Format

Description

Xy

Coordinates of the text string location relative to the origin of the schematic

rotation

Orientation of the text in degrees (listed as O for O degree rotation and 900 for 90
degree rotation)

justification

Justification of the attribute text string

Thevalueisabit string as follows:

Bit 0= 0 Left justified or center (X direction) justified

Bit 0 = 1 Right justified

Bit 1 = 0 Bottom justified or middie (Y direction) justified
Bit1=1Topjustified

Bit 2 =0 Left or right justified

Bit 2 = 1 Center justified

Bit 3 =0 Bottom or top justified

Bit 3=1 Middlejustified.

When attribute text is rotated the definitions for bits 0 and 1 are interchanged.
Allowed values for unrotated attribute text are as follows:
bottom left = 0

bottom right = 1

bottom center = 4

top left =2

topright =3

top center = 6

middle left =8

middleright =9

middle center = 12

Allowed values for rotated attribute text are as follows:
bottom left =0

bottom right = 2

bottom center = 4

topleft=1

topright =3

top center =5

middle left = 8

middle right = 10

middle center = 12

height

Height of text
Values range from 10 to 1000 mils.

width

Width of text in mils
Vauesrange from 1 to 50 mils.

PADS Parts Library ASCII File Format Specification, PADS 9.4 15




ASCII File Format Specification
Schematic Decal Definition

fontinfo Font information for attribute label text

textstring Name of the attribute whose location is being defined

The first two labels always have attribute names REF-DES and PARTTY PE.
Subsequent labels may have a specific name such as“PART DESCRIPTION” or
may have an asterisk (*) indicating that this |location can be used for any
attribute.

Attribute names can be up to 255 alphanumeric characters long.

Entry Format

The schematic decal piece format isidentical to the "Drafting Item Format” with the following
differences:

® All coordinate values are expressed in mils

® The piece type field type can only have the values OPEN, CLOSED, CIRCLE, and
COPCLS.

Terminal Format

Each terminal is described in two lines:

Tx y rtn Xym pnx pny pnrtn pnjust pnmx pnmy pnmrtn pnmjust pindecal
Pplx ply plrtn pljust nlx nly nlrtn nljust pflags

Where:

A terminal definition line starts with the letter “ T” and the second line starts with the letter “P".

Format Description
X, Y Coordinates of the terminal location relative to the decal origin
rtn Terminal rotation in degrees

VaueisO or 90.
Xym Terminal mirror flags

Vauesare:

0 = no mirror

1= X mirror

2=Y mirror

3=XandY mirror
pnx, pny XY location of the pin number relative to the terminal
pnrtn Pin number rotation in degrees

Valid vaueisO or 90.
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ASCII File Format Specification
PCB Decal Definition

pnjust Pin number justification
See justification definition for Free Text items.
pnmx, pnmy | X Y location of the pin name relative to the terminal
pnmrtn Pin name rotation in degrees
Valid valueis 0 or 90.
pnmjust Pin name justification
Seejustification definition for Free Text items.
pindecal Name of the pin decal
plx, ply XY location of the pin properties label relative to the terminal
pirtn Pin properties |abel rotation in degrees
Valid valueis 0 or 90.
pljust Pin properties |abel justification
See JUSTIFICATION definition for Free Text items.
nix, nly XY location of the nethname label relative to the terminal
nirtn Netname label rotation in degrees
Valid valueis 0 or 90.
nljust Netname label justification
See justification definition for Free Text items.
pflags Defines whether the pin properties or nethame label positions are valid for this
terminal. If not valid, the positions are taken from the corresponding |abel
positionsin the pin decal associated with the terminal.
A clear flag indicates the label isvalid, a set flag indicates the label position in
the terminal isto beignored. Theflags are:
Bit 6Pin properties label position invalid
Bit 7Netname label position invalid

PCB Decal Definition

Format

A PCB decal consists of the following parts:

®* Header line

® Decal attributes

* Attribute label locations

®* Piece definitions

® Text definitions
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ASCII File Format Specification
PCB Decal Definition

® Termina definitions

® Pad-stack definitions

®* Maximum layers designation

Header Format
The PCB deca header lines consists of:

name u X y attrs labels pieces txt terminals stacks maxlayers
TIMESTAMP year.month.day.hour.minute.second

Where:
Format Description
name User-defined decal name
Values can be up to 40 aphanumeric characters.
u Coordinate units type
Can be either Imperial (mils) or Metric (mm), expressed asasingleletter: | or M.
X,y Coordinates of the symbol origin
Expressed in mils.
attrs Number of attributes defined for the decal.
labels Number of attribute label locations defined for the decal.
pieces Total number of drawing pieces that make up the symbol
Valuesrange from 0 to 16,777,216. A definition follows each piece.
txt Number of free text strings within the decal.
terminals Total number of terminals in the symbol that make up each decal
Valuesrange from 0 to 32,767.
stacks Number of different pad stack definitions available to share between the
terminals.
maxlayers Parameter indicating a maximum (extended) layer mode
0 = standard mode, 1 = maxlayers mode

Attribute Format

The attributes format is alist of name-value pairsin the following format:

“attrname” attrval

18
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ASCII File Format Specification
PCB Decal Definition

Where:
Format | Description
attrname | Attribute name
Text string from 1 to 255 characters (uppercase or lowercase) enclosed in quotation
marks because it may contain embedded spaces.
attrval Attribute value
Text string from 0 to 2,047 characters terminated by the end of the line.

Attribute Labels Format

Each attribute label consists of two lines as follows:

X y rotation mirror height width layer just flags fontinfo textstring

Where:
Format Description
X, Y Coordinates of the text string location relative to the origin of the schematic
rotation Orientation of the text in degrees
mirror Flag indicating text mirroring in PADS Layout.
0 = not mirrored, 1 = mirrored about the y-axis when viewed with zero
orientation.
height Height of text
Vaues range from 0.01 to 1.0 inches, expressed in the selected units type.
width Width of text in mils
Vaues range from 0.001 to 0.050 inches, expressed in the selected units type.
layer Numeric layer number for use in PADS Layout.
Vauesrange from 0 to 250. A layer value of zero means all layers.
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ASCII File Format Specification
PCB Decal Definition

just Justification of the attribute text string
Valueisthe decimal equivalent of abit string as follows:
Bits 0 to 3 encode afour-bit value for horizontal justification with the following
values:
0 = Left justified
1 = Center justified
2 = Right justified
Bits 4 to 7 encode afour-bit value for vertical justification with the following
values:
0 = Bottom justified
1=Middlejustified
2=Top justified.
Allowed values for 0 and 90 degree rotation are as follows:
Bottom left =0
Bottom center = 1
Bottom right = 2
Middle left = 16
Middle center= 17
Middleright = 18
Top left =32
Top center = 33
Topright = 34
flags Type of l1abel, name/value visibility, and right reading status
Values are the decimal equivalent of an eight-bit binary value with bit fields
defined as follows:
Bits 0 to 2 contain a numeric value to define the label type:
0 = General attribute label
1 = Reference designator
2 = Part type
Bit 3 set indicatesthelabel isright reading and displayed at the nearest 90-degree
orientation.
Bit 4 set indicates label is right reading but display is not constrained to a 90-
degree orientation.
Bit 5 set indicates that the attribute value is displayed.
Bit 6 set indicates that the short version of the attribute name is displayed.
Bit 7 set indicates that the full structured attribute name is displayed.
fontinfo Font information for the attribute label text.
textstring Name of the attribute whose |location is being defined
The reserved names “REF-DES’ and “PARTTY PE” refer to reference
designator and part type labels
Up to 255 characters, spaces allowed.
20 PADS Parts Library ASCII File Format Specification, PADS 9.4
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PCB Decal Definition

Piece Definition Format

The PCB decal piece format isidentical to the "Drafting Item Format" in this document, with
the following differences:

piecetype cannot have the values BRDCUT or BRDCCO.
piecetype can have additiona values COPCUT, COPCCO.

Terminal Format

Tx1 yl1 x2 y2 pin

A terminal definition line starts with the letter “T”.

Where:

Format | Description

x1,y1l | Location of theterminal relative to the decal origin

x2,y2 | Location of the terminal pin number label relative to the decal origin.

pin Pin number

Pad Stack Format
Each pad stack definition consists of a header line followed by aline for each pad stack layer.

Header line:
PAD pin numlayers plated drill [drlori drllen drloff]

Each layer line can have one of the following formats:

layer width shape
(Round normal pad or round and square anti-pads)

layer width shape corner

(square normal pads)

layer width shape intd
(Annular pads)

layer width shape ori length offset

(Oval pads)

layer width shape corner ori length offset

(rectangular pads)

layer width shape ori intd spkwid numspk
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PCB Decal Definition

(Thermal pads)

Format

Description

PAD

Keyword

pin

Pin number to which the pad stack applies
If the pin number is zero, then the pad stack appliesto all pinsthat do not have a
specific pad stack.

numlayers

Number of pad stack layer lines that follow the header line.

plated

Either the keyword P for plated drill hole or N for nonplated drill hole.

drill

Drill diameter for the pad
Vaue of zero indicates that thereis no drill hole.

drlori

Orientation of a slotted hole
Valid values range from 0 to 179.999 degrees.

drllen

Slotted hole length

drloff

Slot offset

layer

Layer number

Valid values range from 1 to 250.
or

Layer code of the pin

Layer codes are defined as follows:
-2 isthetop layer
-lisal inner layers
-0 isthe bottom layer

width

Width of afinger pad or the external diameter of all other pad shapes

shape

Shape can be one of the following values:
R—round pad
S—sguare pad
RA—round anti-pad
SA—square anti-pad
A—annular pad
OF—oval finger pad
RF—rectangular finger pad
RT—round thermal pad
ST—sqguare thermal pad

corner

Thisfield stores the numerical “corner radius’ value and is used to support pads
with rounded and chamfered corners. It only exists for square (S) pads and
rectangular finger (RF) pad shapes. Zero value is used for 90 degree (non-
rounded) pad corners; a positive value is used for pads with rounded corners; a
negative value is used for pads with chamfered corners.

22
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Part Type Definition

intd Internal diameter of an annular or thermal pad

ori Orientation of afinger pad or the thermal spokes
Valid values range from O to 179.999 degrees.

length Finger pad length

offset Finger pad offset

spkwid Thermal pad spoke width

numspk Number of thermal pad spokes

Part Type Definition

Format

Each part type entry consists of the following parts:

Part type header lines

Attribute information (optional)
Gate information (optional)
Signal pin information (optional)

Alphanumeric pins (optional)
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Header Format

The part type header lines consist of:

name pcbdecals u logfam attrs gates sigpins pinmap flag
TIMESTAMP yvear.month.day.hour.minute.second

Where:

Format Description

name Part type name
Values can be up to 40 a phanumeric characters.

pchdecals List of alternate PCB decal names, separated by colons name:name:...
A PCB decal name can be up to 40 a phanumeric characters. The list
may have a maximum of 16 alternates.

u Coordinate units type
Can be either Imperial (mils) or Metric (mm), expressed asasingle
letter: 1 or M.

logfam Logic Family type
Values can be any three alphanumeric characters.

attrs Number of part attributes defined

gates Number of gatesin the part
Values range from O to 702.

sigpins Number of standard signals predefined in the part, which istypically,
but not exclusively, power and ground.
Vaues range from 0 to 1024.

pinmap Number of alphanumeric pins defined in the part pin mapping.
Values range from O to 32767.

flag Decimal value of an eight-bit binary bit string:

Bits 01 taken as atwo-bit number define the type of part:

0 =normal part

1 = connector

2 = off-page reference.

Bit 2 isaflag that is set for anon-ECO registered part type.
Bit5isaflagthat isset for aflip chip part (used in advanced packaging
toolkit)

Bit 6 isaflag that is set for adie part ( used in advanced packaging
toolkit)

Bit 7 isaflag that is set to indicate an incomplete or inconsistent part

type.
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Attribute Format

The attributes format is alist of name-value pairsin the following format:

“Nattrname” attrval

Where:

Format | Description

attrname | Attribute name
Text string from 1 to 255 characters (uppercase or lowercase) enclosed in quotation
marks because it may contain embedded spaces.

attrval Attribute value
Text string from 0 to 2,047 characters terminated by the end of the line.

Gate Format

The gate format consists of three parts:

® Header line, which describes the gate type and number of pinsin the gate.
® List of alternate gate decals
® List of the actua pinswithin the gate.

The format for gates of normal parts:

GATE decals pins gateswap
decalname
pinnumber pinswap pintype pinname

For connector part types:

CONN decals pins
decalname pintype
pinnumber pinswap

For Off-page symbol part type:

OFF decals
decalname pintype

For Ground symbol part type:

GND decals
decalname pintype netname
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For Power symbol part type:

PWR decals

decalname pintype netname

Where:

Format Description

decals Number of alternate gate, connector, off-page, ground or power decal names
defined.

pins Number of pinsin the gate
Valid values range from 0 to 32767.

gateswap Gate swap type
It isassumed that gates with the same swap type are electrically equivalent. A
gate with a swap type of 0 is not swappable.

decalname Gate, connector, off-page, ground or power decal name
A decal name may have up to 40 al phanumeric characters.
Gates can have a maximum of four alternates.
Connector, off-page, ground or power parts may have a maximum of 127
aternates.

pintype For Connectors, off-page, ground or power decals this specifies the pin type
for the symbol with the same values as described for gate pins below.

netname For Power and Ground decals only, this specifies the default net name that is
associated with the symbol.

pinnumber Electrical pin number of the pin in the gate or connector.
Alphanumeric pin number up to 7 charactersin length.

pinswap Swap type of the pin
It is assumed that pins with the same swap type are electrically equivalent. A
pin with aswap type of 0 is not swappable.

pintype Pin electrical type. Values are:
S—source pin
B—bidirectional pin
C—open collector pin
O—or-tieable source pin
T—tristate pin
L—Iload pin
Z—terminator pin
P—power pin
G—qground pin
U—undefined pin
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pinname Optional

Electrical pin name of the pin in the gate

Pin names may not be duplicated. A pin name can be up to 40 a phanumeric
characters. No spaces are allowed in a pin name.

Signal Pin Format

This section describes pins for standard signals for parts. Typically, standard signals are power
or ground, but any signal name may be used. For each entry, the format is as follows:

SIGPIN pinnumber netname

Where:

Format Description
SIGPIN Keyword

pinnumber | Pin number of the signal pin
Valid values are alphanumeric pin numbers up to 7 charactersin length.

netname Net name of the standard signal
Net names may be up to 47 aphanumeric characters.

Pin Mapping Format

This section is used only for part types with alphanumeric pins that have PCB decals assigned
with only strictly numeric pin numbers. The Pin Mapping isalist of alphanumeric pin numbers
assigned to the PCB decal pinsin decal pin number order, i.e. the first alphanumeric
corresponds to decal pin 1, the 2" to pin 2 etc. If apin mapping is defined, an alphanumeric pin
must be defined for each decal pin.

Theformat is:
pin_1 pin_2 pin_3 ... pin_n
Where:

Format | Description

pin_n | Alphanumeric pin number corresponding to decal pin n.
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End-User License Agreement

The latest version of the End-User License Agreement is available on-line at:
www.mentor.com/eula

IMPORTANT INFORMATION

USE OF ALL SOFTWARE IS SUBJECT TO LICENSE RESTRICTIONS. CAREFULLY READ THIS LICENSE
AGREEMENT BEFORE USING THE PRODUCTS. USE OF SOFTWARE INDICATES CUSTOMER’S
COMPLETE AND UNCONDITIONAL ACCEPTANCE OF THE TERMS AND CONDITIONS SET FORTH IN
THIS AGREEMENT. ANY ADDITIONAL OR DIFFERENT PURCHASE ORDER TERMS AND CONDITIONS
SHALL NOT APPLY.

END-USER LICENSE AGREEMENT (“Agreement”)

Thisisalegal agreement concerning the use of Softwar e (as defined in Section 2) and har dwar e (collectively “ Products’)
between the company acquiring the Products (“Customer”), and the Mentor Graphics entity that issued the
corresponding quotation or, if no quotation was issued, the applicable local Mentor Graphics entity (“Mentor
Graphics’). Except for license agreementsrelated to the subject matter of this license agreement which are physically
signed by Customer and an authorized representative of Mentor Graphics, this Agreement and the applicable quotation
contain the parties entire understanding relating to the subject matter and supersede all prior or contemporaneous
agreements. If Customer does not agree to these terms and conditions, promptly return or, in the case of Software
received electronically, certify destruction of Software and all accompanying items within five days after receipt of
Softwar e and receive a full refund of any license fee paid.

ORDERS, FEESAND PAYMENT.

1.1. To the extent Customer (or if agreed by Mentor Graphics, Customer’s appointed third party buying agent) places and
Mentor Graphics accepts purchase orders pursuant to this Agreement (“Order(s)”), each Order will constitute a contract
between Customer and Mentor Graphics, which shall be governed solely and exclusively by the terms and conditions of
this Agreement, any applicable addenda and the applicable quotation, whether or not these documents are referenced on the
Order. Any additional or conflicting terms and conditions appearing on an Order will not be effective unless agreed in
writing by an authorized representative of Customer and Mentor Graphics.

1.2. Amounts invoiced will be paid, in the currency specified on the applicable invoice, within 30 days from the date of such
invoice. Any past due invoices will be subject to the imposition of interest charges in the amount of one and one-half
percent per month or the applicable legal rate currently in effect, whichever is lower. Prices do not include freight,
insurance, customs duties, taxes or other similar charges, which Mentor Graphics will state separately in the applicable
invoice(s). Unlesstimely provided with avalid certificate of exemption or other evidence that items are not taxable, Mentor
Graphics will invoice Customer for all applicable taxes including, but not limited to, VAT, GST, sales tax and service tax.
Customer will make all payments free and clear of, and without reduction for, any withholding or other taxes; any such
taxes imposed on payments by Customer hereunder will be Customer’s sole responsibility. If Customer appoints a third
party to place purchase orders and/or make payments on Customer’s behalf, Customer shall be liable for payment under
Orders placed by such third party in the event of defauilt.

1.3. All Products are delivered FCA factory (Incoterms 2000), freight prepaid and invoiced to Customer, except Software
delivered electronically, which shall be deemed delivered when made available to Customer for download. Mentor
Graphicsretains a security interest in all Products delivered under this Agreement, to secure payment of the purchase price
of such Products, and Customer agrees to sign any documents that Mentor Graphics determines to be necessary or
convenient for usein filing or perfecting such security interest. Mentor Graphics' delivery of Software by electronic means
is subject to Customer’s provision of both a primary and an alternate e-mail address.

GRANT OF LICENSE. The software installed, downloaded, or otherwise acquired by Customer under this Agreement,
including any updates, modifications, revisions, copies, documentation and design data (“ Software”) are copyrighted, trade
secret and confidential information of Mentor Graphics or its licensors, who maintain exclusive title to all Software and retain
all rights not expressly granted by this Agreement. Mentor Graphics grants to Customer, subject to payment of applicable
license fees, a nontransferable, nonexclusive license to use Software solely: (a) in machine-readable, object-code form (except
as provided in Subsection 5.2); (b) for Customer’s internal business purposes; (c) for the term of the license; and (d) on the
computer hardware and at the site authorized by Mentor Graphics. A site is restricted to a one-half mile (800 meter) radius.
Customer may have Software temporarily used by an employee for telecommuting purposes from locations other than a
Customer office, such as the employee's residence, an airport or hotel, provided that such employee's primary place of
employment is the site where the Software is authorized for use. Mentor Graphics' standard policies and programs, which vary
depending on Software, license fees paid or services purchased, apply to the following: (a) relocation of Software; (b) use of
Software, which may be limited, for example, to execution of a single session by a single user on the authorized hardware or for
arestricted period of time (such limitations may be technically implemented through the use of authorization codes or similar
devices); and (c) support services provided, including eligibility to receive telephone support, updates, modifications, and
revisions. For the avoidance of doubt, if Customer requests any change or enhancement to Software, whether in the course of
receiving support or consulting services, evaluating Software, performing beta testing or otherwise, any inventions, product
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improvements, modifications or developments made by Mentor Graphics (at Mentor Graphics' sole discretion) will be the
exclusive property of Mentor Graphics.

ESC SOFTWARE. If Customer purchases a license to use development or prototyping tools of Mentor Graphics Embedded
Software Channel (“ESC”), Mentor Graphics grants to Customer a nontransferable, nonexclusive license to reproduce and
distribute executable files created using ESC compilers, including the ESC run-time libraries distributed with ESC C and C++
compiler Software that are linked into a composite program as an integral part of Customer’s compiled computer program,
provided that Customer distributes these files only in conjunction with Customer’s compiled computer program. Mentor
Graphics does NOT grant Customer any right to duplicate, incorporate or embed copies of Mentor Graphics' real-time operating
systems or other embedded software products into Customer’s products or applications without first signing or otherwise
agreeing to a separate agreement with Mentor Graphics for such purpose.

BETA CODE.

4.1. Portionsor al of certain Software may contain code for experimental testing and evaluation (“Beta Code”), which may not
be used without Mentor Graphics' explicit authorization. Upon Mentor Graphics' authorization, Mentor Graphics grants to
Customer a temporary, nontransferable, nonexclusive license for experimental use to test and evaluate the Beta Code
without charge for alimited period of time specified by Mentor Graphics. This grant and Customer’ s use of the Beta Code
shall not be construed as marketing or offering to sell alicense to the Beta Code, which Mentor Graphics may choose not to
release commercialy in any form.

4.2. If Mentor Graphics authorizes Customer to use the Beta Code, Customer agrees to evaluate and test the Beta Code under
normal conditions as directed by Mentor Graphics. Customer will contact Mentor Graphics periodically during Customer’s
use of the Beta Code to discuss any malfunctions or suggested improvements. Upon completion of Customer’s evaluation
and testing, Customer will send to Mentor Graphics a written evaluation of the Beta Code, including its strengths,
weaknesses and recommended improvements.

4.3. Customer agrees to maintain Beta Code in confidence and shall restrict access to the Beta Code, including the methods and
concepts utilized therein, solely to those employees and Customer |ocation(s) authorized by Mentor Graphics to perform
beta testing. Customer agrees that any written evaluations and all inventions, product improvements, modifications or
developments that Mentor Graphics conceived or made during or subsequent to this Agreement, including those based
partly or wholly on Customer’s feedback, will be the exclusive property of Mentor Graphics. Mentor Graphics will have
exclusive rights, title and interest in all such property. The provisions of this Subsection 4.3 shall survive termination of
this Agreement.

RESTRICTIONS ON USE.

5.1. Customer may copy Software only as reasonably necessary to support the authorized use. Each copy must include all
notices and legends embedded in Software and affixed to its medium and container as received from Mentor Graphics. All
copies shall remain the property of Mentor Graphics or its licensors. Customer shall maintain a record of the number and
primary location of al copies of Software, including copies merged with other software, and shall make those records
available to Mentor Graphics upon request. Customer shall not make Products available in any form to any person other
than Customer’s employees and on-site contractors, excluding Mentor Graphics competitors, whose job performance
requires access and who are under obligations of confidentiality. Customer shall take appropriate action to protect the
confidentiality of Products and ensure that any person permitted access does not disclose or use it except as permitted by
this Agreement. Customer shall give Mentor Graphics written notice of any unauthorized disclosure or use of the Products
as soon as Customer learns or becomes aware of such unauthorized disclosure or use. Except as otherwise permitted for
purposes of interoperability as specified by applicable and mandatory local law, Customer shall not reverse-assemble,
reverse-compile, reverse-engineer or in any way derive any source code from Software. Log files, datafiles, rule files and
script files generated by or for the Software (collectively “Files’), including without limitation files containing Standard
Verification Rule Format (“SVRF”) and Tcl Verification Format (“TVF") which are Mentor Graphics' proprietary
syntaxes for expressing process rules, constitute or include confidential information of Mentor Graphics. Customer may
share Files with third parties, excluding Mentor Graphics competitors, provided that the confidentiality of such Filesis
protected by written agreement at least as well as Customer protects other information of a similar nature or importance,
but in any case with at |east reasonable care. Customer may use Files containing SVRF or TVF only with Mentor Graphics
products. Under no circumstances shall Customer use Software or Files or allow their use for the purpose of developing,
enhancing or marketing any product that isin any way competitive with Software, or disclose to any third party the results
of, or information pertaining to, any benchmark.

5.2. If any Software or portions thereof are provided in source code form, Customer will use the source code only to correct
software errors and enhance or modify the Software for the authorized use. Customer shall not disclose or permit disclosure
of source code, in whole or in part, including any of its methods or concepts, to anyone except Customer’s employees or
contractors, excluding Mentor Graphics competitors, with a need to know. Customer shall not copy or compile source code
in any manner except to support this authorized use.

5.3. Customer may not assign this Agreement or the rights and duties under it, or relocate, sublicense or otherwise transfer the
Products, whether by operation of law or otherwise (“ Attempted Transfer”), without Mentor Graphics' prior written
consent and payment of Mentor Graphics' then-current applicable relocation and/or transfer fees. Any Attempted Transfer
without Mentor Graphics' prior written consent shall be amaterial breach of this Agreement and may, at Mentor Graphics
option, result in the immediate termination of the Agreement and/or the licenses granted under this Agreement. The terms
of this Agreement, including without limitation the licensing and assignment provisions, shall be binding upon Customer’s
permitted successors in interest and assigns.
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5.4. The provisions of this Section 5 shall survive the termination of this Agreement.

SUPPORT SERVICES. To the extent Customer purchases support services, Mentor Graphics will provide Customer updates
and technical support for the Products, at the Customer site(s) for which support is purchased, in accordance with Mentor
Graphics' then current End-User Support Terms located at http://supportnet.mentor.com/about/legal/.

AUTOMATIC CHECK FOR UPDATES; PRIVACY. Technological measures in Software may communicate with servers
of Mentor Graphics or its contractors for the purpose of checking for and notifying the user of updates and to ensure that the
Software in useislicensed in compliance with this Agreement. Mentor Graphics will not collect any personally identifiable data
in this process and will not disclose any data collected to any third party without the prior written consent of Customer, except to
Mentor Graphics' outside attorneys or as may be required by a court of competent jurisdiction.

LIMITED WARRANTY.

8.1. Mentor Graphics warrants that during the warranty period its standard, generally supported Products, when properly
installed, will substantially conform to the functional specifications set forth in the applicable user manual. Mentor
Graphics does not warrant that Products will meet Customer’s requirements or that operation of Products will be
uninterrupted or error free. The warranty period is 90 days starting on the 15th day after delivery or upon installation,
whichever first occurs. Customer must notify Mentor Graphicsin writing of any nonconformity within the warranty period.
For the avoidance of doubt, this warranty applies only to the initial shipment of Software under an Order and does not
renew or reset, for example, with the delivery of (a) Software updates or (b) authorization codes or alternate Software under
a transaction involving Software re-mix. This warranty shall not be valid if Products have been subject to misuse,
unauthorized modification or improper installation. MENTOR GRAPHICS ENTIRE LIABILITY AND CUSTOMER'S
EXCLUSIVE REMEDY SHALL BE, AT MENTOR GRAPHICS OPTION, EITHER (A) REFUND OF THE PRICE
PAID UPON RETURN OF THE PRODUCTS TO MENTOR GRAPHICS OR (B) MODIFICATION OR
REPLACEMENT OF THE PRODUCTS THAT DO NOT MEET THIS LIMITED WARRANTY, PROVIDED
CUSTOMER HAS OTHERWISE COMPLIED WITH THIS AGREEMENT. MENTOR GRAPHICS MAKES NO
WARRANTIES WITH RESPECT TO: (A) SERVICES; (B) PRODUCTS PROVIDED AT NO CHARGE; OR (C) BETA
CODE; ALL OF WHICH ARE PROVIDED “ASIS.”

8.2. THE WARRANTIES SET FORTH IN THIS SECTION 8 ARE EXCLUSIVE. NEITHER MENTOR GRAPHICS NOR
ITSLICENSORS MAKE ANY OTHER WARRANTIES EXPRESS, IMPLIED OR STATUTORY, WITH RESPECT TO
PRODUCTS PROVIDED UNDER THIS AGREEMENT. MENTOR GRAPHICS AND ITS LICENSORS
SPECIFICALLY DISCLAIM ALL IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT OF INTELLECTUAL PROPERTY.

LIMITATION OF LIABILITY. EXCEPT WHERE THIS EXCLUSION OR RESTRICTION OF LIABILITY WOULD BE
VOID OR INEFFECTIVE UNDER APPLICABLE LAW, IN NO EVENT SHALL MENTOR GRAPHICS OR ITS
LICENSORS BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES (INCLUDING
LOST PROFITS OR SAVINGS) WHETHER BASED ON CONTRACT, TORT OR ANY OTHER LEGAL THEORY, EVEN
IFMENTOR GRAPHICSOR ITS LICENSORS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN
NO EVENT SHALL MENTOR GRAPHICS OR ITSLICENSORS' LIABILITY UNDER THIS AGREEMENT EXCEED
THE AMOUNT RECEIVED FROM CUSTOMER FOR THE HARDWARE, SOFTWARE LICENSE OR SERVICE GIVING
RISE TO THE CLAIM. IN THE CASE WHERE NO AMOUNT WAS PAID, MENTOR GRAPHICS AND ITS LICENSORS
SHALL HAVE NO LIABILITY FOR ANY DAMAGES WHATSOEVER. THE PROVISIONS OF THISSECTION 9 SHALL
SURVIVE THE TERMINATION OF THIS AGREEMENT.

HAZARDOUS APPLICATIONS. CUSTOMER ACKNOWLEDGES IT IS SOLELY RESPONSIBLE FOR TESTING ITS
PRODUCTS USED IN APPLICATIONS WHERE THE FAILURE OR INACCURACY OF ITS PRODUCTS MIGHT
RESULT IN DEATH OR PERSONAL INJURY (“HAZARDOUS APPLICATIONS"). NEITHER MENTOR GRAPHICS
NOR ITS LICENSORS SHALL BE LIABLE FOR ANY DAMAGES RESULTING FROM OR IN CONNECTION WITH
THE USE OF MENTOR GRAPHICS PRODUCTS IN OR FOR HAZARDOUS APPLICATIONS. THE PROVISIONS OF
THIS SECTION 10 SHALL SURVIVE THE TERMINATION OF THIS AGREEMENT.

INDEMNIFICATION. CUSTOMER AGREES TO INDEMNIFY AND HOLD HARMLESS MENTOR GRAPHICS AND
ITSLICENSORS FROM ANY CLAIMS, LOSS, COST, DAMAGE, EXPENSE OR LIABILITY, INCLUDING
ATTORNEYS' FEES, ARISING OUT OF OR IN CONNECTION WITH THE USE OF PRODUCTS AS DESCRIBED IN
SECTION 10. THE PROVISIONS OF THIS SECTION 11 SHALL SURVIVE THE TERMINATION OF THIS
AGREEMENT.

INFRINGEMENT.

12.1. Mentor Graphicswill defend or settle, at its option and expense, any action brought against Customer in the United States,
Canada, Japan, or member state of the European Union which alleges that any standard, generally supported Product
acquired by Customer hereunder infringes a patent or copyright or misappropriates a trade secret in such jurisdiction.
Mentor Graphics will pay costs and damages finally awarded against Customer that are attributable to the action. Customer
understands and agrees that as conditions to Mentor Graphics' obligations under this section Customer must: (a) notify
Mentor Graphics promptly in writing of the action; (b) provide Mentor Graphics all reasonable information and assistance
to settle or defend the action; and (c) grant Mentor Graphics sole authority and control of the defense or settlement of the
action.
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12.2. If aclaimismade under Subsection 12.1 Mentor Graphics may, at its option and expense, (a) replace or modify the Product
so that it becomes noninfringing; (b) procure for Customer the right to continue using the Product; or (c) require the return
of the Product and refund to Customer any purchase price or license fee paid, less a reasonable alowance for use.

12.3. Mentor Graphics has no liability to Customer if the action is based upon: (a) the combination of Software or hardware with
any product not furnished by Mentor Graphics; (b) the modification of the Product other than by Mentor Graphics; (c) the
use of other than a current unaltered release of Software; (d) the use of the Product as part of an infringing process; (€) a
product that Customer makes, uses, or sells; (f) any Beta Code or Product provided at no charge; (g) any software provided
by Mentor Graphics' licensors who do not provide such indemnification to Mentor Graphics' customers; or
(h) infringement by Customer that is deemed willful. In the case of (h), Customer shall reimburse Mentor Graphics for its
reasonabl e attorney fees and other costs related to the action.

12.4. THIS SECTION 12 1S SUBJECT TO SECTION 9 ABOVE AND STATES THE ENTIRE LIABILITY OF MENTOR
GRAPHICS AND ITS LICENSORS FOR DEFENSE, SETTLEMENT AND DAMAGES, AND CUSTOMER'S SOLE
AND EXCLUSIVE REMEDY, WITH RESPECT TO ANY ALLEGED PATENT OR COPYRIGHT INFRINGEMENT
OR TRADE SECRET MISAPPROPRIATION BY ANY PRODUCT PROVIDED UNDER THIS AGREEMENT.

TERMINATION AND EFFECT OF TERMINATION. If a Software license was provided for limited term use, such license
will automatically terminate at the end of the authorized term.

13.1. Mentor Graphics may terminate this Agreement and/or any license granted under this Agreement immediately upon written
notice if Customer: (a) exceeds the scope of the license or otherwise fails to comply with the licensing or confidentiality
provisions of this Agreement, or (b) becomes insolvent, files a bankruptcy petition, institutes proceedings for liquidation or
winding up or entersinto an agreement to assign its assets for the benefit of creditors. For any other material breach of any
provision of this Agreement, Mentor Graphics may terminate this Agreement and/or any license granted under this
Agreement upon 30 days written notice if Customer fails to cure the breach within the 30 day notice period. Termination of
this Agreement or any license granted hereunder will not affect Customer’s obligation to pay for Products shipped or
licenses granted prior to the termination, which amounts shall be payable immediately upon the date of termination.

13.2. Upon termination of this Agreement, the rights and obligations of the parties shall cease except as expresdly set forthin this
Agreement. Upon termination, Customer shall ensure that all use of the affected Products ceases, and shall return hardware
and either return to Mentor Graphics or destroy Software in Customer’s possession, including all copies and
documentation, and certify in writing to Mentor Graphics within ten business days of the termination date that Customer no
longer possesses any of the affected Products or copies of Softwarein any form.

EXPORT. The Products provided hereunder are subject to regulation by local laws and United States government agencies,
which prohibit export or diversion of certain products and information about the products to certain countries and certain
persons. Customer agrees that it will not export Products in any manner without first obtaining all necessary approval from
appropriate local and United States government agencies.

U.S. GOVERNMENT LICENSE RIGHTS. Software was developed entirely at private expense. All Software is commercial
computer software within the meaning of the applicable acquisition regulations. Accordingly, pursuant to US FAR 48 CFR
12.212 and DFAR 48 CFR 227.7202, use, duplication and disclosure of the Software by or for the U.S. Government or a U.S.
Government subcontractor is subject solely to the terms and conditions set forth in this Agreement, except for provisions which
are contrary to applicable mandatory federal laws.

THIRD PARTY BENEFICIARY. Mentor Graphics Corporation, Mentor Graphics (Ireland) Limited, Microsoft Corporation
and other licensors may be third party beneficiaries of this Agreement with the right to enforce the obligations set forth herein.

REVIEW OF LICENSE USAGE. Customer will monitor the access to and use of Software. With prior written notice and
during Customer’s normal business hours, Mentor Graphics may engage an internationally recognized accounting firm to
review Customer’s software monitoring system and records deemed relevant by the internationally recognized accounting firm
to confirm Customer’ s compliance with the terms of this Agreement or U.S. or other local export laws. Such review may include
FLEXIm or FLEXnet (or successor product) report log files that Customer shall capture and provide at Mentor Graphics'
request. Customer shall make records available in electronic format and shall fully cooperate with data gathering to support the
license review. Mentor Graphics shall bear the expense of any such review unless a material non-complianceisrevealed. Mentor
Graphics shall treat as confidential information all information gained as a result of any request or review and shall only use or
disclose such information as required by law or to enforce its rights under this Agreement. The provisions of this Section 17
shall survive the termination of this Agreement.

CONTROLLING LAW, JURISDICTION AND DISPUTE RESOLUTION. The owners of certain Mentor Graphics
intellectual property licensed under this Agreement are located in Ireland and the United States. To promote consistency around
the world, disputes shall be resolved as follows: excluding conflict of laws rules, this Agreement shall be governed by and
construed under the laws of the State of Oregon, USA, if Customer islocated in North or South America, and the laws of Ireland
if Customer is located outside of North or South America. All disputes arising out of or in relation to this Agreement shall be
submitted to the exclusivejurisdiction of the courts of Portland, Oregon when the laws of Oregon apply, or Dublin, Ireland when
the laws of Ireland apply. Notwithstanding the foregoing, all disputesin Asiaarising out of or in relation to this Agreement shall
be resolved by arbitration in Singapore before a single arbitrator to be appointed by the chairman of the Singapore International
Arbitration Centre (“SIAC”) to be conducted in the English language, in accordance with the Arbitration Rules of the SIAC in
effect at the time of the dispute, which rules are deemed to be incorporated by reference in this section. This section shall not
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restrict Mentor Graphics' right to bring an action against Customer in the jurisdiction where Customer’s place of businessis
located. The United Nations Convention on Contracts for the International Sale of Goods does not apply to this Agreement.

SEVERABILITY. If any provision of this Agreement is held by a court of competent jurisdiction to be void, invalid,
unenforceable or illegal, such provision shall be severed from this Agreement and the remaining provisions will remain in full
force and effect.

MISCELLANEOUS. This Agreement containsthe parties’ entire understanding relating to its subject matter and supersedes all
prior or contemporaneous agreements, including but not limited to any purchase order terms and conditions. Some Software
may contain code distributed under athird party license agreement that may provide additional rights to Customer. Please see
the applicable Software documentation for details. This Agreement may only be modified in writing by authorized
representatives of the parties. Waiver of terms or excuse of breach must be in writing and shall not constitute subsequent
consent, waiver or excuse.
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