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(57) ABSTRACT 

The present invention relates to integrated circuit packaging 
useful for programmable logic devices. The invention pro 
vides a migration path betWeen a base integrated circuit and 
an extended integrated circuit that is a functional superset of 
the base. In the case of a programmable logic device (PLD), 
the pin element layout for a base integrated circuit provides 
for the connection of poWer, control, and I/O signals. Pins 
conducting poWer signals are located at the core of the base 
pin layout. Pins conducting control signals are located near 
the intersections of the horizontal and vertical axes of the 
layout and the perimeter of the layout. Remaining pins 
conduct I/O signals. The pin element layout for an extended 
integrated circuit subsumes the base pin element layout. 
Additional pins for conducting poWer signals are located 
near one or more diagonal axes of the extended pin element 
layout. Methods for determining an extended integrated 
circuit pin element layout starting from a base pin element 
layout are disclosed. 
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COMPATIBLE IC PACKAGES AND METHODS 
FOR ENSURING MIGRATION PATH 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
No. 09/281,751, ?led on Mar. 30, 1999, Which claims the 
bene?t of US. Provisional Application No. 60/080,176, ?led 
on Mar. 31, 1998. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to the ?eld of integrated 
circuits, in particular to integrated circuit packaging. 

[0004] 2. Description of Related Art 

[0005] Programmable logic device (PLD) integrated cir 
cuits have facilitated the miniaturiZation of electronic 
devices by permitting a design engineer to replace a large 
number of speci?c-function logic ICs With a single IC 
Without the high cost of fabricating a custom integrated 
circuit. Programmable logic devices are often structured 
internally as a large array of identical functional logic 
elements. The exact functioning of each logical element and 
the interconnections betWeen them is programmed into the 
PLD before operation. The internal architectures of PLD’s 
can vary but frequently a number of PLD’s Will share the 
same internal architecture and operating characteristics and 
be marketed as a family. The distinction betWeen members 
in the family is the total number of functional logic elements 
included in each member. 

[0006] It is not uncommon for a design engineer Working 
With a PLD to use a member of a device family having a 
large number of functional logic elements. This guarantees 
that an adequate number of logic elements Will be available 
and usually permits the engineer to generate and process 
additional signals at design time that are useful for testing 
and troubleshooting. When the design is completed a smaller 
member of the PLD family is selected for production use to 
reduce costs. Up until noW, hoWever, this meant redesigning 
the circuit board that holds the PLD device. Despite their 
common internal architecture that alloWed migration 
betWeen different packages in the family, their external 
packaging did not readily support migration. Consequently, 
there is a need in the art for integrated circuit packaging that 
ensures a migration path betWeen related integrated circuits. 

SUMMARY OF THE INVENTION 

[0007] The present invention relates to integrated circuit 
packaging useful for programmable logic devices. The 
invention provides a migration path betWeen a base inte 
grated circuit and an extended integrated circuit that is a 
functional superset of the base. In the case of a program 
mable logic device (PLD), the pin element layout for a base 
integrated circuit provides for the connection of poWer, 
control, and I/O signals. Pins conducting poWer signals are 
located at the core of the base pin layout. Pins conducting 
control signals are located near the intersections of the 
horiZontal and vertical axes of the layout and the perimeter 
of the layout. Remaining pins conduct I/O signals. 

[0008] The pin element layout for an extended integrated 
circuit subsumes the base pin element layout. Additional 
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pins for conducting poWer signals are located near one or 
more diagonal axes of the extended pin element layout. 
Methods for determining an extended integrated circuit pin 
element layout starting from a base pin element layout are 
disclosed. 

[0009] Use of the invention can eliminate the need to 
create multiple circuit boards for related designs, such as 
development and production model designs, or entry-level 
and enhanced product designs. Embodiments employing the 
invention may also enjoy simpler and more reliable internal 
construction. 

[0010] These and other purposes and advantages of the 
present invention Will become more apparent to those skilled 
in the art from the folloWing detailed description in con 
junction With the appended draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 depicts a cross-section of an integrated 
circuit (IC) package prior to ?nal assembly. 

[0012] FIG. 2 illustrates exemplary Wire bonding betWeen 
an IC chip and a lead frame. 

[0013] FIG. 3 depicts a representative pin element 
scheme, pattern, and layout for a base IC package. 

[0014] FIG. 4 depicts a representative pin element pattern 
and layout for an extended IC package. 

[0015] FIG. 5 depicts ?oWcharts of representative design 
methods for establishing a migration path betWeen tWo IC 
packages. 

DETAILED DESCRIPTION 

[0016] A fuller appreciation of the present invention may 
be facilitated by considering certain construction details of 
one possible integrated circuit package construction useful 
in the practice of the invention. FIG. 1 depicts a cross 
section of an integrated circuit (IC) package prior to ?nal 
assembly. The illustrated components are not shoWn to 
scale. Chip 100 is the semiconductor die containing the 
device functional circuitry. Bonding pads 112, 114 are 
formed in chip 100 to present connection points to circuitry 
contained on the chip. The chip 100 is mounted to a base 
layer 130 by adhesive layer 120. Base layer 130 incorporates 
conductive paths along one or more of its surfaces, e.g., 140, 
and Wholly or partially through it, e.g., 145. The conductive 
paths convey electrical signals betWeen the set of pin 
elements 150 disposed along the bottom surface of base 
layer 130 located at the exterior of the ?nished IC package, 
and the top surface of base layer 130 located at the interior 
of the ?nished IC package. Lead frame contact pads 162, 
164 electrically couple to conductive paths at the interior of 
the IC package. Bonding Wires 172, 174 electrically connect 
lead frame contact pads 162, 164 to bonding pads on the chip 
112, 114, respectively. In summary, conductive paths of the 
base layer, lead frame contact, and bonding Wires electri 
cally couple the bonding pads on the IC chip to the external 
pin elements. 

[0017] FIG. 2 illustrates exemplary Wire bonding betWeen 
an IC chip and a lead frame used in the construction 
discussed in reference to FIG. 1. FIG. 2 shoWs the top vieW 
of an IC chip 100 and a portion of the contact pads of a lead 
frame 210. Bonding Wires 172, 274, 276, 278 electrically 
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couple bonding pads 112, 214, 216, 218 to lead frame 
contact pads 162, 264, 266, 268, respectively. 

[0018] Several details are noted regarding this construc 
tion. First, the bonding Wires 172, 274, 276, 278 do not cross 
one another. Second, bonding Wires 276, 278 connected to 
bonding pads located nearer the comers of the IC chip 216, 
218 form sharper angles With respect to the edge of the chip 
from Which they emerge 102, than bonding Wires 172, 274 
connected to bonding pads located nearer the mid-edge of 
the IC chip 112, 214. Third, bonding Wires 276, 278 con 
nected to adjacent bonding pads located nearer the comers of 
the IC chip 216, 218 have less interWire clearance 284 than 
the interWire clearance 282 of bonding Wires 172, 274 
connected to adjacent bonding pads located nearer the 
mid-edge of the IC chip 112, 214. One skilled in the art 
recogniZes that the aforementioned geometry gives connec 
tions from mid-edge bonding pads superior electrical per 
formance characteristics. These characteristics include, for 
example, loWer resistance, loWer inductance, and less 
crosstalk. 

[0019] FIG. 3 depicts a representative pin element 
scheme, pattern, and layout for a base IC package. FIG. 3 
depicts a bottom vieW of an IC package employing the pin 
layout and including an IC chip With the base level of 
functionality. The IC package is constructed in accordance 
With FIGS. 1 and 2, already discussed. The base IC package 
has the smallest pin count among the anticipated IC pack 
ages for Which inter-package migration is desired. Base pin 
element layout 300 is based on a square grid scheme 302 
logically superimposed on the bottom surface of the IC 
package. This comports With the ball grid array design 
knoWn and practiced in the art. Such a design places 
electrical contact points, i.e., pin elements, over a surface 
rather than just along edges as With the bonding and contact 
pads of the IC chip and lead frame. 

[0020] Each intersection point of the grid scheme 302 
represents a potential physical pin element location. The 
base layout 300 encompasses the same number of grid 
intersection points in both the horiZontal and vertical dimen 
sions resulting in a square layout perimeter 399 that is 
coextensive With the perimeter of the IC package. The 
presently described embodiment has a pin element pattern 
Wherein a physical pin is populated at every available pin 
position de?ned by the scheme Within the layout perimeter. 
Accordingly, an IC package employing base pin layout 300 
has 100 pin elements arranged in 10 roWs by 10 columns. 
One skilled in the art recogniZes that many such layouts are 
possible including, for example, those not based on a grid 
scheme and those not populating every available pin posi 
tion Within the layout perimeter. 

[0021] Each pin element of base layout 300 is an external 
contact that can be used to convey an electrical signal 
betWeen external circuitry (not shoWn) and the IC chip. A 
programmable logic device (PLD) integrated circuit chip 
generally has three categories of signals brought to external 
contacts: poWer, control, and I/O. 

[0022] PoWer signals connect the chip circuit elements to 
an operational poWer source. The poWer signals character 
istically comprise a small number of unique signals With 
multiple pins assigned per signal. For example, a PLD may 
have three unique poWer signals, i.e., tWo independent 
supply voltage signals and a shared ground signal. One 
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supply voltage poWers internal logic and input buffers, With 
the other supply voltage poWering output buffers. Convey 
ance of the three poWer signals may, hoWever, utiliZe 36 pin 
elements in order to provide adequate current capacity and 
to easily distribute the signals throughout the chip. If the 
functionality of the base PLD is extended to provide more 
functional logic elements the number of unique poWer 
signals generally does not increase, but the number of pins 
required for those signals generally does increase in a linear 
fashion. 

[0023] Control signals connect the chip circuit elements to 
external circuitry governing the operation of the PLD. The 
control signals characteristically comprise a relatively small 
number of unique signals With one pin assigned to each 
signal. For example, a PLD may have 16 unique control 
signals used for status indication, timing, synchroniZation, 
and con?guration of the device. If the functionality of the 
base PLD is extended to provide more functional logic 
elements the number of unique control signals and, corre 
spondingly, the number of pins required for those signals 
generally do not increase. 

[0024] U0 signals connect the functional logic elements of 
the chip to external circuitry utiliZing the logic functions 
provided by the PLD. The U0 signals characteristically 
comprise a relatively large number of unique signals With 
one pin assigned to each signal. While the signals are unique 
they are largely interchangeable. This is because each signal 
connects to a particular logic element in an array of logic 
elements, and the elements of the array are functionally 
equivalent to one another. If the functionality of the base 
PLD is extended to provide more functional logic elements, 
the number of unique I/O signals and, correspondingly, the 
number of pins required for those signals generally increases 
in a linear fashion. 

[0025] It is further noted that an IC chip may have more 
signals presented at bonding pads than are actually brought 
out to pin elements. When chip circuit design is ?rst 
performed it may be uncertain What the resulting chip die 
siZe Will be and, therefore, the physical relationships 
betWeen the die, the lead frame, and the IC package base 
many also be uncertain. The resulting die may have physical 
relationships With a chosen lead frame that make it impos 
sible or undesirable to connect a bonding Wire betWeen 
every bonding pad on the chip and a lead frame contact pads. 
For example, the bonding Wire angles near the corner 
bonding pads may be so sharp that adequate inter-Wire 
spacing (discussed earlier in relation to FIG. 2) cannot be 
provided. In this case the optimal solution for the IC 
manufacturer may be to move forWard With the resulting die 
and chosen lead frame by selectively omitting connections 
to some subset of circuitry on the chip. This approach often 
has applicability in PLD devices because a PLD frequently 
comprises a large set of identically functioning logical 
elements and the set can merely be truncated. The truncated 
PLD has feWer poWer and I/O signal pin requirements, but 
the number of control signals generally is not reduced. 

[0026] Pin element layout 300 is produced by the assign 
ment of particular signals to individual pins in the pin 
element pattern. The assignments of pin element layout 300 
take into consideration the characteristics of the signal types 
just described. A number of pin elements located at or near 
the center point 301 of the pin element pattern form a central 
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core subset 320. The central core subset 320 receives power 
signal assignments. Because many pins service a common 
poWer signal, conductive path runs betWeen the pin elements 
and the IC chip can be converged. Because the circuit paths 
from pin elements of the central core subset 320 to the edges 
of the lead frame tend to be longer and more congested than 
the circuit paths from other pins, placing pins Whose circuit 
paths can be converged in the center core can reduce the 
number of circuit paths that have to cross one another. This 
simpli?es circuit path layout and potentially reduces the 
number of conductive layers that need to be incorporated 
into the base layer of the IC package. The associated 
reduction in cost and increase in reliability represent a 
distinct advantage of the present invention. 

[0027] Furthermore, larger continuous areas of conductive 
material interconnecting these commonly assigned pins can 
be designed into in the base layer. This can increase the 
ability of the IC packaging to conduct heat aWay from the 
chip When the chip is mounted in the package over the core 
of poWer pins. The improved thermal conductance repre 
sents a further advantage of the present invention. 

[0028] A subset of pin elements located near the perimeter 
399 of the base pin element pattern, and near its intersection 
points With orthogonal horiZontal 303 and vertical 305 axes 
running through center point 301, receives control signal 
assignments. For example, pin element 310 receives the 
signal assignment denoted as “DCLK.” Pin groups 332, 334, 
336, and 338 comprise the control signal subset. Such 
positioning of the control signal pins facilitates compara 
tively short and direct conductive paths to mid-edge contact 
pads of the lead frame for both an IC package utiliZing the 
base pin layout and an extended functionality IC package 
that subsumes the base pin layout (as Will be discussed in 
reference to FIG. 4). 

[0029] Pins that are outside of the poWer core pin element 
subset 320 and outside of the control signal pin element 
subset comprising pin groups 332, 334, 336, and 338, 
receive I/O signal assignments. 

[0030] It is noted that functional assignments for indi 
vidual pins are integral to base layout 300 but are omitted 
from FIG. 3, except for that of pin element 310, in order not 
to obscure the draWing With unnecessary detail. 

[0031] FIG. 4 depicts a representative pin element pattern 
and layout for an extended IC package. The extended IC 
package is designed to include a chip having the function 
ality of a base chip plus some increment of functionality. For 
the presently described programmable logic devices the 
extended IC package generally includes an increment in the 
number of functional logic elements. For example, an 
EPF6010A base PLD from Altera Corporation contains 880 
useable logic elements, While the EPF6016A extended PLD 
from Altera Corporation contains 1,320 useable logic ele 
ments. 

[0032] The extended IC pin layout 400 is the result of, and 
Was the target of, a process used to ensure compatibility for 
migration betWeen an IC package employing the extended 
pin layout 400 and an IC package employing the base pin 
layout 300 illustrated and discussed in reference to FIG. 3. 
Migration compatibility betWeen a base and an extended IC 
permits, for example, the design of a printed circuit board, 
or other carrier, for an electronic apparatus that can accom 
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modate either the base or extended IC. An engineer could 
then utiliZe the printed circuit board With an extended IC 
package during product design to make extra signals avail 
able for testing. When the design is ?nalized, the same 
printed circuit board could be used With a base IC package 
for production, Without any redesign of the printed circuit 
board. 

[0033] Similarly, a product could be made available With 
tWo different levels of functionality. Both versions of the 
product Would employ the identical printed circuit board 
design but Would differ in the components mounted to the 
circuit board. The entry-level version of the product Would 
include an IC With the base pin layout, While the higher 
functionality version of the product Would include an IC 
With the extended pin layout. The elimination of the need for 
multiple printed circuit board designs represents a further 
advantage of the present invention. 

[0034] One method for achieving the objective of produc 
ing a target pin element layout for an enhanced IC, that 
supports inter-package migration involves placing the base 
pattern Within the bounds of a target pattern as a subset of 
its pins, and assigning pin locations in that subset the same 
operational function as the pin in the corresponding location 
of the base layout. Each pin element of an IC package 
employing the target layout is then electrically coupled to 
circuitry of the IC chip associated With the function assigned 
to the pin element by virtue of the layout. 

[0035] An IC package employing target pin layout 400 
illustrated in FIG. 4 could be produced by the aforemen 
tioned method using pin pattern and layout 300 of FIG. 3 as 
the base. Base pattern 300 is placed Within the bounds 499 
of the target pattern as the subset of pins enclosed by 
perimeter 498. Pin locations resulting from the insertion of 
the base pattern are then assigned the same operational 
function as the pin in the corresponding location of the base 
layout. For example, pin element 410 of FIG. 4 receives the 
same functional assignment as pin element 310 of FIG. 3, 
i.e., the signal denoted as “DCLK.” It is noted that functional 
assignments for individual pins are integral to extended 
layout 400 but are omitted, except for that of pin element 
410, in order not to obscure the draWing With unnecessary 
detail. It is further noted that all of the pin elements located 
Within perimeter 498 result from the base pattern. While this 
is the preferred practice, the invention is not so limited. 
Lastly, each pin element of an IC package employing the 
target layout is electrically coupled to circuitry of the 
package’s IC chip associated With the function assigned to 
the pin element in accordance With the layout. 

[0036] The described embodiment of the enhanced IC pin 
layout 400 also completely replicates the base layout Within 
the target layout. Minor deviations may be employed With 
out departing from the scope and spirit of the invention. 
With a PLD for example, a small number of poWer and I/O 
pins can often be omitted, but control signals generally 
cannot. Omitting pins as just described results in a condi 
tional migration ability. To maintain inter-chip migration 
potential the users of the base chip should be instructed as 
to the possible absence of the omitted pins on enhanced 
devices. The user can thereby ensure that poWer conduction 
paths provided by the package carrier, e.g., a printed circuit 
board, do not rely on the presence of a certain poWer pin that 
is omitted from an enhanced layout. Similarly, a user can 
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avoid the use of a particular I/O pin that is omitted from an 
enhanced layout in cases Where the full capacity of the PLD 
is not needed by the circuit employing the base chip. 

[0037] A second representative method for producing a 
target pin element layout that supports inter-package migra 
tion is noW described as comprising the folloWing steps. An 
existing base pin layout is identi?ed With Which a target pin 
layout is intended to be compatible for inter-package migra 
tion. A target pin pattern is identi?ed that comprises a select 
subset of pin positions corresponding in number and relative 
positioning to the base pin pattern. A reference point is 
selected for the base pin layout by Which to identify the 
individual pin positions Within the base layout. A reference 
point is selected for the target pin layout by Which to identify 
the individual pin positions Within the target layout. The 
target reference point occupies a corresponding position 
relative to the target pattern’s select subset of pin positions 
as the base reference point occupies relative to the pin 
positions of the base pin element pattern. For each pin in the 
target pattern’s select subset, the pin’s position relative to 
the target reference point is identi?ed and a function is 
assigned to the pin such that the same operational function 
is assigned to the pin as that for the pin in the base layout 
occupying the corresponding position relative to the base 
reference point. Each pin element on an IC package employ 
ing the target layout is then electrically coupled to chip 
circuitry associated With the function assigned to the pin 
element by virtue of the layout. 

[0038] An IC package employing target pin layout 400 
illustrated in FIG. 4 could be produced by the aforemen 
tioned process using the pattern and layout of FIG. 3 as the 
base. Pin layout 300 of FIG. 3 is identi?ed as the base pin 
layout With Which a target pin layout is intended to be 
compatible for inter-package migration. Pin pattern 400 of 
FIG. 4 With pin subset 498 is identi?ed as the target pin 
pattern comprising a select subset of pin positions corre 
sponding in number and relative positioning to the base pin 
pattern. Reference point 301 of FIG. 3 is selected for the 
base pin layout by Which to identify the individual pin 
positions Within the base layout. Reference point 401 of 
FIG. 4 is selected for the target pin pattern by Which to 
identify the individual pin positions Within the target pattern. 
It is noted that reference point 401 occupies a corresponding 
(in fact, identical) position relative to the target pattern select 
subset of pin positions as base reference point 301 of FIG. 
3 occupies relative to the pin positions of the base pin layout 
(points 301 and 401 are located at the geometric center of 
base pin layout 300 and pin subset 498, respectively). 
Although not speci?cally illustrated, the position of each pin 
in the target pattern’s select subset Would be identi?ed 
relative to the target reference point, and the pin Would be 
assigned the same operational function as that for the pin in 
the base layout occupying the corresponding position rela 
tive to the base reference point. For example, pin 410 of 
FIG. 4, located ?ve pins doWn and one to the right of target 
reference point 401, is assigned the identical function to that 
of pin 310 in FIG. 3, Which is located ?ve pins doWn and 
one to the right of base reference point 301. 

[0039] A third representative method for producing a 
target pin element layout that supports inter-package migra 
tion is noW described as comprising the folloWing steps. An 
existing base pin layout is identi?ed With Which a target pin 
layout is intended to be compatible for inter-package migra 
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tion. The perimeter for a target pin pattern is identi?ed that 
is capable of enclosing an area coextensive With the base pin 
pattern. A reference point is selected for the base pin layout 
by Which to identify the individual pin positions Within the 
base layout. A reference point is selected for the target pin 
layout by Which to identify the individual pin positions 
Within the target layout. The target reference point is no 
closer to the target pin pattern perimeter in any direction 
than the base reference point is to the base layout perimeter 
in a corresponding direction. The relative position of each 
pin in the base layout is determined in reference to the base 
reference point. For each relative position determined from 
the base layout, a pin is inserted in the target pattern in the 
same relative position in reference to the target reference 
point, and the pin is assigned the same function in the target 
layout as the corresponding pin has in the base layout. Each 
pin element on an IC package employing the target layout is 
then electrically coupled to chip circuitry associated With the 
function assigned to the pin element by virtue of the layout. 

[0040] An IC package employing target pin layout 400 
illustrated in FIG. 4 could be produced by the aforemen 
tioned process using the pattern and layout of FIG. 3 as the 
base. Pin layout 300 of FIG. 3 is identi?ed as the base pin 
layout With Which a target pin layout is intended to be 
compatible for inter-package migration. Perimeter 499 for a 
target pin pattern is identi?ed as a perimeter capable of 
enclosing an area coextensive With the base pin pattern (for 
example, an area bounded by perimeter 498). Reference 
point 301 is selected for use in identifying the individual pin 
positions Within the base layout. Reference point 401 is 
selected for use in identifying the individual pin positions 
Within the target layout. Target reference point 401 is no 
closer to the target pin pattern perimeter 499 in any direction 
than the base reference point 301 is to the base layout 
perimeter 399 in a corresponding direction. The relative 
position of each pin in the base layout is determined in 
reference to the base reference point. For example, pin 310 
is determined to be centered 5.5 mm beloW, and 1.5 mm left 
of, base reference point 301. For each relative position 
determined from the base layout, a pin is inserted in the 
target pattern in the same relative position in reference to the 
target reference point, and the pin is assigned the same 
function in the target layout as the corresponding pin has in 
the base layout. For example, pin 410 is centered in the 
target pattern 5.5 mm beloW, and 1.5 mm left of, target 
reference point 401, and is assigned the “DCLK” function. 
Each pin element on an IC package employing the target 
layout is then electrically coupled to chip circuitry associ 
ated With the function assigned to the pin element by virtue 
of the layout. 

[0041] Target pin layout 400 of FIG. 4 for the extended IC 
package further includes the folloWing pin assignments. Pin 
groups 442, 444, 446, and 448 make up a subset of pin 
elements assigned to carry poWer supply signals. Pin groups 
442, 444, 446, and 448 are notably located along diagonal 
axes 404 and 406. This location characteristic facilitates 
making poWer supply connections near the corner contact 
and bonding pads of a lead frame and chip. As discussed 
earlier in reference to FIG. 2, these bonding locations 
possess inferior electrical characteristics. Of the PLD’s three 
types of signals, hoWever, the poWer supply signals are least 
impacted by the inferior aspects at these locations. Pin 
elements of layout 400 that are not included in the base 
layout correspondence subset 498, and that are not included 



US 2002/002235 6 A1 

in the extended power subset comprising pin groups 442, 
444, 446, and 448, are assigned I/O functions. Lastly, each 
pin element on an IC package employing the target layout is 
then electrically coupled to chip circuitry associated With the 
function assigned to the pin element. 

[0042] FIG. 5 depicts ?oWcharts of representative design 
methods for establishing a migration path betWeen tWo IC 
packages, as already described in reference to FIG. 4. 

[0043] Various modi?cations to the preferred embodiment 
can be made Without departing from the spirit and scope of 
the invention. For eXample, the invention has been described 
in reference to IC packages for PLD’s but may have appli 
cability to other IC’s, With greatest advantage to those of 
modular functionality such as memory chips. And, for 
eXample, the invention has been described in reference to 
embodiments employing rectangular geometry for their 
schemes, patterns, and layouts, but one skilled in the art Will 
recogniZe that other geometry’s may be employed. Thus, the 
foregoing description is not intended to limit the invention 
Which is described in the appended claims in Which: 

What is claimed is: 
1. A method for specifying pin assignments for a target 

integrated circuit (IC) package to achieve compatibility With 
a base integrated circuit package, comprising: 

selecting a positional reference point for the pin layout of 
the base IC package; 

selecting a pin pattern for the target IC package Wherein 
said target pin pattern comprises a subset of pin posi 
tions corresponding in relative positioning and substan 
tially in number to the pin layout of the base IC 
package; 

identifying a target positional reference point having a 
position relative to said subset of pin positions and 
corresponding to the position said base reference point 
has relative to said base pin layout; and 

assigning functions to pins in the target pin pattern such 
that the same operational function is assigned to a pin 
occupying a position relative to the target positional 
reference point as any pin in said base layout occupying 
the corresponding position relative to said base posi 
tional reference point, producing a target pin layout. 

2. The method of claim 1 further comprising electrically 
connecting each pin of an integrated circuit package 
employing said target pin layout to circuitry on the IC chip 
associated With the particular function assigned to the par 
ticular pin in accordance With said target pin layout. 

3. An integrated circuit having functional pin assignments 
determined in accordance With the method of claim 1. 
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4. A method for specifying pin assignments for a target 
integrated circuit (IC) package to achieve compatibility With 
a base IC package, comprising: 

identifying the pin layout utiliZed by said base IC; 
determining a perimeter for a pin pattern for said target IC 

such that said perimeter is capable of enclosing the area 
occupied by the pin layout of said base IC package; 

selecting a reference point for said base pin layout; 

selecting a reference point for said target pattern such that 
said target reference point is no closer to said deter 
mined perimeter in any direction than said base refer 
ence point is to the perimeter of said base pin layout in 
a corresponding direction; 

determining for each of a substantial number of pins in 
said base pin layout to relative position in reference to 
the base reference point; 

including for each determined relative position a pin in 
said target pin pattern such that said pin occupies the 
determined relative position in reference to said target 
reference point; and 

assigning to each included pin the function associated 
With the pin of the base pin layout occupying the 
corresponding position, producing a target pin layout. 

5. The method of claim 4 further comprising electrically 
connecting each pin of an integrated circuit package 
employing said target pin layout to circuitry on the IC chip 
associated With the particular function assigned to the par 
ticular pin in accordance With said target pin layout. 

6. An integrated circuit having functional pin assignments 
determined in accordance With the method of claim 4. 

7. A method for specifying pin assignments for a target 
integrated circuit package to achieve compatibility With the 
base integrated circuit package, comprising: 

determining a perimeter for a pin pattern for said target IC 
such that said perimeter is capable of enclosing the area 
occupied by the pin layout of said base IC package; 

incorporating substantially the pin positions and associ 
ated functional assignments represented by said base 
pin layout Within the determined perimeter, producing 
a target pin layout. 

8. The method of claim 7 further comprising electrically 
connecting each pin of an integrated circuit package 
employing said target pin layout to circuitry on the IC chip 
associated With the particular function assigned to the par 
ticular pin in accordance With said target pin layout. 

9. An integrated circuit having functional pin assignments 
determined in accordance With the method of claim 7. 

* * * * * 


