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(57) ABSTRACT 

An integrated device includes a package having ?rst and 
second sides, a ?rst package terminal disposed on the ?rst 
side of the package, and a second package terminal disposed 
on the second side of the package in alignment With the ?rst 
package terminal. An integrated circuit is mounted to the 
package and has an input terminal coupled to the ?rst 
package terminal and an output terminal coupled to the 
second package terminal. In operation, the ?rst package 
terminal receives a signal and couples the signal to the input 
terminal of the integrated circuit, the integrated circuit 
couples the signal from its input terminal to its output 
terminal, and the signal leaves the device via the second 
package terminal 
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INTEGRATED DEVICE AND METHOD FOR 
ROUTING A SIGNAL THROUGH THE DEVICE 

TECHNICAL FIELD 

[0001] The invention relates generally to electronic cir 
cuits, and more particularly to an integrated device that 
routes a signal through the device and to other devices in an 
integrated-circuit module. 

BACKGROUND OF THE INVENTION 

[0002] In today’s marketplace, consumers are pressuring 
manufacturers of electronic products to squeeZe more func 
tionality into a smaller space. For example, consumers Want 
smaller and lighter personal computers, such as laptops, that 
have faster, more poWerful processors and greater memory 
capacity. 

[0003] FIG. 1 is a side vieW of an integrated-circuit (IC) 
module 10, Which alloWs manufactures to reduce the circuit 
board area, and thus the overall siZe, of electronic products 
such as personal computers. The module 10 includes a 
number of integrated devices 12, Which are stacked one atop 
the other, and is mounted to a circuit board 14. Therefore, no 
matter hoW many devices 12 it includes, the module 10 
occupies the circuit-board area of only one device 12. This 
is a signi?cant reduction in occupied area as compared to a 
scheme Where the devices 12 are laid out side by side on the 
board 14. 

[0004] More speci?cally, each of the devices 12 in the 
module 10 has a conventional package that alloWs coupling 
of signals betWeen the board 14 and all of the devices 12. In 
the illustrated embodiment, the devices 12 each have a 
ball-grid-array (BGA) package, although other packages 
may be used as long as they alloW stacking of the devices 12 
to form the module 10. Each device 12 includes a number of 
connection balls 16, Which are each coupled to a respective 
terminal 18. A respective conductor 19 couples each of the 
terminals 18 to a respective terminal 20 that is aligned With 
the terminal 18. For eXample, in the device 120, the con 
ductor 19O couples the terminal 180 to the terminal 200. 
When the devices 12 are stacked to form the module 10, 
respective conductive paths are formed by the connection 
balls 16, the terminals 18 and 20, and the conductors 19. It 
is these conductive paths that couple respective signals 
betWeen the circuit board 14 and all of the devices 12 in the 
module 10. For eXample, one such conductive path is 
formed by the ball 160, terminal 180, conductor 190, terminal 
200, ball 161, and so on up to the terminal 201,. Therefore, so 
that the module 10 Works properly, all of the devices 12 have 
the same pin out, i.e., receive the same signals on the same 
respective terminals 18 and provide the same signals on the 
same respective terminals 20. 

[0005] Unfortunately, referring to FIG. 2, Which is a top 
vieW of one of the devices 12 of FIG. 1, the siZe of each 
device 12 is increased to accommodate signals that are not 
common to all of the devices 12. For eXample, each device 
12 is enabled by a respective chip-select signal CSO-CSn, 
Which is received on a respective chip-select terminal 18CSO 
18cSn. If they Were laid out side by side on the board 14 
(FIG. 1), then each of the devices 12 Would need only one 
chip-select terminal 18CS. But because they are stacked, 
each device 12 has the same number of chip-select terminals 
18cSO-18csn as there are devices 12 in the module 10 (FIG. 
1). 
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[0006] More speci?cally, for each unique signal such as a 
chip-select signal that they receive, the devices 12 each need 
n terminals, Where n is the number of devices 12 in the 
module 10 (FIG. 1). Thus, just one or tWo unique signals 
may cause a signi?cant increase in the siZes of the devices 
12. For eXample, the device 120 (FIG. 1) responds only to 
CS0, and thus needs only the terminal 18CS0 to function 
properly. That is, the device 120 has no need for CSl-CSn, 
and thus can function properly Without the terminals 18% 
18csn But because the other devices 12, - 12U in the module 
10 respond to CSl-CSn, respectively, the device 120 must 
also include the terminals 18cS1-18csn to form conductive 
paths that couple CSl-CSn to the devices 121-1211. For 
reasons including that the relative position of a device 12 in 
the module 10 is unknoWn during manufacture of the device 
12, each of the devices 121-12n also includes a respective set 
of terminals 18cSO-18csn 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FolloWing is a brief description of the draWing 
Where like numerals are used to reference like elements. 

[0008] FIG. 1 is a side vieW of a knoWn IC module. 

[0009] FIG. 2 is a top vieW of one of the devices that 
composes the IC module of FIG. 1. 

[0010] FIG. 3 is a side vieW of an embodiment of an IC 
module according to the invention. 

[0011] FIG. 4 is a coupling diagram for the devices that 
compose the IC module of FIG. 3. 

[0012] FIG. 5 is a side vieW of another embodiment of an 
IC module according to the invention. 

[0013] FIG. 6 is a coupling diagram for the devices that 
compose the IC module of FIG. 5. 

[0014] FIG. 7 is a side vieW of another embodiment of the 
IC module of FIG. 5. 

[0015] FIG. 8 is a side vieW of another embodiment of the 
IC module of FIG. 5. 

[0016] FIG. 9 is a side vieW of another embodiment of the 
IC module of FIG. 5. 

[0017] FIG. 10 is a schematic block diagram of a memory 
circuit that can be incorporated into one or more of the 
devices that compose the IC modules of FIGS. 3, 5, 7, 8, and 
9. 

[0018] FIG. 11 is a block diagram of an electronic com 
puter system that can incorporate one or more of the IC 
modules of FIGS. 3, 5, 7, 8, and 9. 

SUMMARY OF THE INVENTION 

[0019] In one aspect of the invention, an integrated device 
includes a package having ?rst and second sides, a ?rst 
package terminal disposed on the ?rst side of the package, 
and a second package terminal disposed on the second side 
of the package in alignment With the ?rst package terminal. 
An integrated circuit is mounted to the package and has an 
input terminal coupled to the ?rst package terminal and has 
an output terminal coupled to the second package terminal. 
In operation, the ?rst package terminal receives a signal and 
couples the signal to the input terminal of the integrated 
circuit, the integrated circuit couples the signal from its input 
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terminal to its output terminal, and the signal leaves the 
device via the second package terminal. 

[0020] Such a device alloWs the coupling of multiple 
signals to multiple devices in an IC module over only one 
single path. For example, such a device may alloW multiple 
devices in the module to share one chip-select signal path. 
Sharing the same signal path alloWs each device in the 
module to have only one terminal for a unique signal, and 
thus alloWs the devices and module to have smaller siZes 
than they might otherWise have. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] FIG. 3 is a side vieW of an embodiment of an IC 
module 20 according to the invention. The module 20 is 
mounted to the circuit board 14 and includes one or more 

integrated devices 220-221,, Which are coupled together by 
connecting balls 21 and Which share the same signal path for 
signals, such as chip-select signals, that are respectively 
unique to each of the devices 22. Therefore, Where the 
devices 22 are similar to the devices 12 of FIG. 1 eXcept for 
the signal path sharing, each device 20 includes feWer 
terminals and occupies a smaller area than a device 12, and 
thus the module 20 occupies a smaller area than the module 
10 of FIG. 1. 

[0022] More speci?cally, each of the devices 22 of the 
module 20 includes a package 24 having a sides 26 and 28. 
Terminals 30 are disposed on the side 26, and terminals 32, 
Which are each aligned With a respective terminal 30, are 
disposed on the side 28. For eXample, the terminals 300 and 
320 of the device 220 are aligned With one another. A 
conductive pad 34 is disposed on the side 28 and is coupled 
to the terminal 30 via a conductive path 36. Similarly, a pad 
38 is disposed on the side 28 and is coupled to the terminal 
32 via a conductive path 40. Although the path 40 is shoWn 
routed through the package 24, in other embodiments it is 
routed along the surface of the side 28. An integrated circuit 
42, such as a memory circuit, is mounted to the package 24. 
In one embodiment, the circuit 42 is in die form. In another 
embodiment, the circuit 42 includes a Sync-Link Dynamic 
Random Access Memory (SLDRAM) that operates at clock 
speeds up to 800 MHZ. In still another embodiment, the 
package 24 encapsulates the circuit 42 to protect it from the 
environment. In yet another embodiment, the package 
includes a substrate, such as a circuit board, to Which the 
circuit 42 is mounted. The circuit 42 has an input terminal 
44, Which is coupled to the pad 36, and has an output 
terminal 46, Which is coupled to the pad 38. In the illustrated 
embodiment, the terminals 44 and 46 are Wire bonded to the 
pads 36 and 38, respectively, although other coupling tech 
niques may be used. 

[0023] During operation of the module 20, the integrated 
circuit 420 of the device 220 receives a signal from the circuit 
board 14 via the connection ball 210, terminal 300, path 360, 
pad 340, and input terminal 440, and provides the signal to 
the connection ball 211 via the output terminal 460, pad 380, 
path 400, and terminal 320. The other devices 221-22n_1 
operate in a similar manner such that the signal is serially 
coupled all the Way to the device 22H. ArroWs in FIG. 3 
shoW the direction of the signal flow along this serial path. 

[0024] Each of the devices 22 may, hoWever, respond only 
to a respective one of the signals, even though all of the 
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signals are coupled through the same serial path. For 
eXample, if the signals transmitted along this path are 
chip-select signals, then each of the integrated circuits 42 
may be constructed or programmed to recogniZe a unique 
voltage drop across its terminals 44 and 46. That is, a circuit 
42 Will not be enabled until the appropriate chip-select 
voltage is applied to the signal path. Thus, by providing 
chip-select signals of differing voltage levels, the desired 
one of the devices 22 can be selected. Alternatively, the 
chip-select signals may be digital, and each circuit 44 
programmed to recogniZe a unique digital value. Further 
more, signals other than chip-select signals may be routed 
according to these techniques. 

[0025] Still referring to FIG. 3, in high-frequency appli 
cations, it may be desirable to terminate the serial path at its 
end to prevent undesirable transmission-line effects. There 
fore, the module 20 may include a termination circuit, such 
as a termination impedance 50, Which is coupled betWeen 
the end of the signal path, here the connection ball 21n+1, 
and ground or another termination node. The impedance 50 
may include e.g., a resistor, capacitor, or transmission-line 
stub. In one embodiment, a conductive path to the board 14 
is formed by terminals 52 and 54, conductors 56, and 
connection balls 58, and the termination impedance 50 is 
coupled betWeen the connection balls 21n+1, and 58n+1. If 
this conductive path is required Whether or not the imped 
ance 50 is present (for eXample, if it is a ground path), then 
the addition of the impedance 50 does not require the 
devices 22 to have additional terminals. Alternatively, if this 
path is a dedicated termination path, then the connection 
balls 21n+1 and 58n+1 can be shorted together so that the 
termination impedance 50 can be located on the circuit 
board 14. 

[0026] Although the module 20 is shoWn having BGA 
connections betWeen the devices 22, other types of connec 
tions may be used. Furthermore, although the input and 
output terminals 44 and 46 are shoWn on opposite sides of 
the respective integrated circuits 42, they may have different 
locations. Additionally, the input terminals 44 may be Wire 
bonded directly to the respective terminals 30, and the 
output terminals 46 may be Wire bonded directly to the 
respective terminals 32, thus eliminating the need for the 
pads 34 and 38 and the conductive paths 36 and 40. 

[0027] FIG. 4 is a top vieW of one embodiment of the 
device 220 and the coupling betWeen the circuit 420 and the 
terminals 440 and 460. In this embodiment, the terminals 440 
and 460 are arranged side by side, and the terminals 300 and 
320 are omitted for clarity. As in FIG. 3, the arroWs shoW the 
direction of signal flow. The conductive paths 360 and 400 
can be formed from any combination of conductive traces on 
and vias betWeen the package surfaces 260 and 280 (FIG. 3). 
The other devices 22 can have a similar coupling scheme. 

[0028] FIG. 5 is a side vieW of an IC module 60 according 
to another embodiment of the invention. The module 60 
includes tWo stacks 62 and 64 of the devices 22, and is useful 
in high-frequency applications. Because of its larger surface 
area, the module 60 often alloWs greater heat-dissipation 
than the module 20 of FIG. 3. Also, the module 60 may 
provide shorter signal paths including shorter serial paths 
that are terminated at their respective ends. 

[0029] The stack 62 of the module 60 is similar to the 
single stack of the devices 22 in the module 20 of FIG. 3. 
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Thus, the serial signal path of the stack 62 begins at the ball 
210 and ends at the ball 21n+1. The module 60 also includes 
a shunt coupler 66 having a conductor 68 for coupling the 
ball 21n+1 to the ball 21n+2, Which is the input ball of the 
stack 64. 

[0030] The stack 64 is similar to the stack 62, except that 
the signal ?oW along the serial path is in the opposite 
direction, i.e., top to bottom instead of bottom to top. To 
accommodate this reversed signal ?oW, the connections to 
the integrated circuits 42 are reversed. For example, in the 
device 22211, the input terminal 442n is coupled to the pad 
382“ instead of the pad 342D. Likewise, the output terminal 
462" is coupled to the pad 342n instead of the pad 382D. Thus, 
the integrated circuit 422n receives the signal from the ball 
212n+1 via the terminal 322m, path 402m, pad 382D, and input 
terminal 442m, and provides the signal to the connection ball 
212<n+1> via the output terminal 462m, pad 342D, path 362m, 
and terminal 302D. The other devices 22n+1-222n_1 of the 
stack 64 are similarly constructed such that the stack 64 
receives the signal from the stack 62 and couples the signal 
back to the board 14 for termination by a termination circuit 
such as the termination impedance 50. Again, the arroWs 
shoW the direction of the signal ?oW along the serial path. 
It is clear that for the same number n of devices 22 in the 
modules 20 and 60, the heights of the stacks 62 and 64 are 
approximately half the height of the single stack in the 
module 20. Therefore, for the same number n of devices 22, 
the terminated serial path of the module 60 is approximately 
one half the length of the terminated serial path of the 
module 20 of FIG. 3. 

[0031] The module 60 also includes a path for a signal, 
such as an address signal, that the devices 22 of both stacks 
62 and 64 receive in parallel. As shoWn by the arroWs, the 
path begins With the bail 580, extends through the ?rst stack 
62, a conductor 70 of the coupler 66, the stack 64, and to the 
ball 582(n+1), and thus can be terminated on the board 14. 

[0032] In one embodiment, Whether the signals are serially 
routed like the chip-select signals or parallel routed like an 
address signal, they are routed up from the board 14 via the 
left and right sides of the stack 62 and back doWn to the 
circuit board 14 via the left and right sides of the stack 64, 
respectively. 

[0033] FIG. 6 is a top vieW of one embodiment of a device 
22 of the module 60 of FIG. 5 and the coupling options 
betWeen the circuit 42 and the balls 21. The package 24 
includes a routing scheme 72 having tWo connection 
options, a ?rst one for the devices 22 of the stack 62 (shoWn 
in solid line and With solid arroWs) and a second one for the 
devices 22 of the stack 64 (shoWn in broken line With broken 
arroWs). Having this connection scheme alloWs the same 
packages 24 to be used for the devices 22 in both of the 
stacks 62 and 64. More speci?cally, in the ?rst option, the 
pads A and B correspond to the pads 34 and 38, respectively, 
of the devices 22 in the stack 62. Thus, as shoWn by the solid 
arroWs, the signal How is from the loWer ball 21 (for 
example, 211) into the input terminal 44 via the pad A, and 
out of the output terminal 46 to the upper ball 21 (for 
example, 211) via the pad B. In the second option, the pads 
B and C correspond to the pads 38 and 34, respectively, of 
the devices 22 in the stack 64. Thus, as shoWn by the broken 
arroWs, the signal How is from the upper ball 21 (for 

Jul. 19, 2001 

example, 211) into the input terminal 44 via the pad B, and 
out of the output terminal 46 to the loWer ball 21 (for 
example, 210) via the pad C. 

[0034] FIG. 7 is a side vieW of another embodiment of the 
IC module 60 according to the invention. Here, identical 
devices 22 are used in both of the stacks 62 and 64. Thus, 
unlike the embodiment of FIG. 5, only one version of the 
devices 22 need be manufactured and tested. This is advan 
tageous because it is often easier and less expensive to 
manufacture and test one version of a part than it is to 
manufacture and test multiple versions. To alloW the use of 
identical devices 22 in both stacks 62 and 64, the integrated 
circuits 42 are conventionally designed to recogniZe Which 
of the terminals 44 and 46 is being used as an input terminal 
and Which is being used as an output terminal, and to then 
con?gure these terminals appropriately. For example, in one 
embodiment, the integrated circuit 420 measures the voltage 
drop across the terminals 440 and 460 and con?gures the 
terminal at the higher voltage as the input terminal and 
con?gures the terminal at the loWer voltage as the output 
terminal. The other circuits 42 operate in a similar manner. 
Thus, because the connections of the terminals 44 and 46 in 
the stack 64 are not reversed With respect to the connections 
of the terminals 44 and 46 in the stack 62 as in the 
embodiment of FIG. 5, only one version of the devices 22 
needs to be manufactured and tested. 

[0035] FIG. 8 is a side vieW of another embodiment of the 
IC module 60 of FIG. 5. In this embodiment, not only can 
both of the stacks 62 and 64 use identical devices 22, but 
unlike the embodiment of FIG. 7, the integrated circuits 42 
need not dynamically con?gure the terminals 44 and 46. 
Therefore, the integrated circuits 42 used in this embodi 
ment can be less complex and smaller because they do not 
need the dynamic con?guration circuitry like the circuits 42 
in the FIG. 7 embodiment. More speci?cally, the stack 62 in 
this embodiment is similar to the stacks 62 of FIGS. 5 and 
7. In the stack 64, hoWever, the devices 22 are ?ipped such 
that they are upside doWn With respect to the devices 22 in 
the stack 62. Therefore, a signal routed along the serial path 
enters a device 22 in the stack 64 via the terminal 30 and 
exits the device via the terminal 32 just as it enters and exits 
a device 22 in the stack 62. 

[0036] FIG. 9 is a side vieW of yet another embodiment of 
the IC module 60 in Which some signal paths betWeen the 
stacks 62 and 64 are signi?cantly shortened. Such shorter 
paths may be desirable for routing high-frequency signals to 
minimiZe transmission line effects. 

[0037] More speci?cally, the module 60 of FIG. 9 is 
similar to the module 60 of FIG. 8, except that in the FIG. 
9 embodiment, the stack 64 is oriented as if its left side Were 
“hinged” to the right side of the stack 62. Therefore, all of 
the signals that are routed along the right side of the stack 62 
are also routed along the left side of the stack 54, and all of 
the signals routed along the left side of the stack 62 are also 
routed along the right side of the stack 64. Because the right 
side of the stack 52 and the left side of the stack 54 are 
adjacent, the distance betWeen them is much less than for the 
right-side-to-right-side and left-side-to-left-side routing of 
the modules 60 in FIGS. 5, 7, and 8. Although it is true that 
noW the signal paths along the left side of the stack 62 and 
right side of the stack 64 are longer than the signal paths in 
FIGS. 5, 7, and 8, the devices 22 can be designed so that 
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lower frequency signals are routed along these paths so that 
the additional distance does not cause undesirable transmis 
sion line effects. Thus, besides the different orientations of 
the devices 22 in the stack 64, the only major structural 
difference betWeen the modules 60 of FIGS. 8 and 9 is that 
in the FIG. 9 embodiment, the coupler 66 couples the 
terminals on the left side of the stack 62 to the respective 
terminals on the right side of the stack 54, and couples the 
terminals on the right side of the stack 62 to those on the left 
side of the stack 64. 

[0038] FIG. 10 is a block diagram of a memory circuit 70, 
Which can compose one or more of the integrated circuits 42 
of FIGS. 3-9. 

[0039] The memory circuit 70 includes an address register 
72, Which receives an address from an ADDRESS bus. A 
control logic circuit 74 receives a clock (CLK) signal, and 
receives clock enable (CKE), chip select (?), roW address 
strobe (ES), column address strobe (CAS), and Write 
enable signals from the COMMAND bus, and com 
municates With the other circuits of the memory circuit 70. 
A roW address multiplexer 76 receives the address signal 
from the address register 72 and provides the roW address to 
the roW-address latch-and-decode circuits 78a and 78b for 
the memory bank 80a or 80b, respectively. During read and 
Write cycles, the roW-address latch-and-decode circuits 78a 
and 78b activate the Work lines of the addressed roWs of 
memory cells in the memory banks 80a and 80b, respec 
tively. Read/Write circuits 82a and 82b read data from the 
addressed memory cells in the memory banks 80a and 80b, 
respectively, during a read cycle, and Write data to the 
addressed memory cells during a Write cycle. A column 
address latch-and-decode circuit 84 receives the address 
from the address register 72 and provides the column 
address of the selected memory cells to the read/Write 
circuits 82a and 82b. For clarity, the address register 72, the 
roW-address multiplexer 76, and roW-address latch-and 
decode circuits 78a and 78b, and the column-address latch 
and-decode circuit 84 can be collectively referred to as an 
address decoder. 

[0040] A data input/output (I/O) circuit 86 includes a 
plurality of input buffers 88. During a Write cycle, the buffers 
88 receive and store data from the DATA bus, and the 
read/Write circuits 82a and 82b provide the stored data to the 
memory banks 80a and 80b, respectively. The data I/O 
circuit 86 also includes a plurality of output drivers 90. 
During a read cycle, the read/Write circuits 82a and 82b 
provide data from the memory banks 80a and 80b, respec 
tively, to the drivers 90, Which in turn provide this data to the 
DATA bus. 

[0041] A refresh counter 92 stores the address of the roW 
of memory cells to be refreshed either during a conventional 
auto-refresh mode or self-refresh mode. After the roW is 
refreshed, a refresh controller 94 updates the address in the 
refresh counter 92, typically by either incrementing or 
decrementing the contents of the refresh counter 92 by one. 
Although shoWn separately, the refresh controller 94 may be 
part of the control logic 74 in other embodiments of the 
memory circuit 70. 

[0042] The memory device 70 may also include an 
optional charge pump 96, Which steps up the poWer-supply 
voltage VDD to a voltage VDDP. In one embodiment, the 
pump 96 generates VDDP approximately 1-1.5 V higher than 
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VDD. The memory circuit 70 may also use VDDP to 
conventionally overdrive selected internal transistors. 

[0043] FIG. 11 is a block diagram of an electronic system 
100, such as a computer system, the can incorporate one or 
more of the modules 20 of FIG. 3 or the modules 60 of 
FIGS. 5, 7, 8, and 9. The system 100 includes computer 
circuitry 102 for performing computer functions, such as 
executing softWare to perform desired calculations and 
tasks. The circuitry 102 typically includes a processor 104 
and a memory section 105, Which may include one or more 
of the memory circuits 70. The memory section 105 is 
coupled to the processor 104. One or more input devices 
106, such as a keyboard or a mouse, are coupled to the 
computer circuitry 102 and alloW an operator (not shoWn) to 
manually input data thereto. One or more output devices 168 
are coupled to the computer circuitry 102. Examples of such 
output devices 108 include a printer and a video display unit. 
One or more data-storage devices 110 are coupled to the 
computer circuitry 102 to store data on or retrieve data from 
external storage media (not shoWn). Examples of the storage 
devices 110 and the corresponding storage media include 
drives that accept hard and ?oppy disks, tape cassettes, and 
compact disk read-only memories (CD-ROMs). Typically, 
the computer circuitry 102 includes address data and com 
mand buses and a clock line that are respectively coupled to 
the ADDRESS, DATA, and COMMAND buses, and the 
CLK line of the memory circuit 70. The computer circuitry 
102, processor 104, input devices 106, output devices 108, 
and storage devices 170 may each include one or more of the 
modules 20 of FIG. 3 or the modules 60 of FIGS. 5, 7, 8, 
and 9. 

[0044] From the foregoing it Will be appreciated that, 
although speci?c embodiments of the invention have been 
described herein for purposes of illustration, various modi 
?cations may be made Without deviating from the spirit and 
scope of the invention. 

What is claimed: 
1. An integrated device, comprising: 

a package having ?rst and second sides; 

a ?rst package terminal disposed on the ?rst side of the 
package and operable to receive a signal; 

a second package terminal disposed on the second side of 
the package in alignment With the ?rst package termi 
nal; and 

an integrated circuit mounted to the package and having 
a circuit input terminal coupled to the ?rst package 
terminal and having a circuit output terminal coupled to 
the second package terminal, the integrated circuit 
operable to couple the signal from the circuit input 
terminal to the circuit output terminal. 

2. The device of claim 1 Wherein the ?rst and second 
package terminals comprise respective conductive balls. 

3. The device of claim 1 Wherein the integrated circuit is 
disposed Within the package. 

4. The device of claim 1 Wherein the package comprises 
a substrate having a ?rst conductive path operable to couple 
the signal from the ?rst package terminal to the circuit input 
terminal and having a second conductive path operable to 
couple the signal from the circuit output terminal to the 
second package terminal. 
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5. The device of claim 1 wherein the package comprises 
a substrate having a ?rst conductive path operable to couple 
the signal from the ?rst package terminal to the circuit input 
terminal and having a second conductive path operable to 
couple the signal from the circuit output terminal to the 
second package terminal; and 

Wherein the integrated circuit is mounted to the substrate. 
6. An integrated device, comprising: 

a package having ?rst and second sides; 

a ?rst package terrninal disposed on the ?rst side of the 
package; 

a second package terrninal disposed on the second side of 
the package in alignment With the ?rst package termi 
nal; and 

an integrated circuit mounted to the package and having 
a ?rst circuit terrninal coupled to the ?rst package 
terminal, a second circuit terrninal coupled to the 
second package terminal, and a ?rst conductive path 
coupled to the ?rst and second circuit terminals. 

7. The device of claim 6 Wherein the package comprises 
a substrate having a ?rst conductive path coupled to the ?rst 
package terminal and the ?rst circuit terminal and having a 
second conductive path coupled to the second package 
terminal and the second circuit output terminal. 

8. The device of claim 6 Wherein the package comprises 
a printed circuit board having a ?rst conductive trace con 
necting the ?rst package terminal to the ?rst circuit terminal 
and having a second conductive trace connecting the second 
package terminal to the second circuit output terminal. 

9. The device of claim 6 Wherein the package comprises 
a layer that encapsulates the integrated circuit. 

10. The device of claim 6, further comprising: 

a third package terrninal disposed on the second side of 
the package and coupled to the second package termi 
nal; and 

a fourth package terrninal disposed on the ?rst side of the 
package and coupled to the third package terminal. 

11. The device of claim 6, further comprising: 

a third package terrninal disposed on the second side of 
the package and coupled to the second package termi 
nal; and 

a fourth package terrninal disposed on the ?rst side of the 
package and aligned With and coupled to the third 
package terminal. 

12. The device of claim 6, further comprising: 

a third package terrninal disposed on the second side of 
the package; 

a coupler disposed on the package and having a conduc 
tive path coupled to the second and third package 
terminals; and 

a fourth package terrninal disposed on the ?rst side of the 
package and coupled to the third package terminal. 

13. The device of claim 6, further comprising: 

a third package terrninal disposed on the second side of 
the package; 

a termination circuit disposed on the package and having 
a ?rst terrnination terrninal coupled to the second 
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package terminal and having a second terrnination 
terrninal coupled to t he third package terminal; and 

a fourth package terrninal disposed on the ?rst side of the 
package and coupled to the third package terminal. 

14. An integrated-circuit rnodule, comprising: 

a ?rst integrated device including: 

a ?rst package having ?rst and second sides; 

a ?rst package terrninal disposed on the ?rst side and 
operable to receive a signal; 

a second package terrninal disposed on the second side 
and aligned With the ?rst package terminal; and 

a ?rst integrated circuit mounted to the ?rst package 
and having a ?rst circuit input terminal coupled to 
the ?rst package terminal and having a ?rst circuit 
output terminal coupled to the second package ter 
rninal, the integrated circuit operable to couple the 
signal from the ?rst circuit input terminal to the ?rst 
circuit output terminal; and 

a second integrated device including: 

a second package having ?rst and second sides; 

a ?rst package terrninal disposed on the ?rst side of the 
second package and coupled to and operable to 
receive the signal from the second package terminal 
of the ?rst device; 

a second package terrninal disposed on the second side 
of and aligned With the ?rst package terminal of the 
second device; and 

a second integrated circuit mounted to the second 
package and having a second circuit input terminal 
coupled to the ?rst package terminal of the second 
device and having a second circuit output terminal 
coupled to the second package terminal of the second 
device, the second integrated circuit operable to 
couple the signal from the second circuit input 
terminal to the second circuit output terminal. 

15. The integrated-circuit module of claim 14 Wherein: 

the ?rst package comprises a ?rst substrate having a ?rst 
conductive path operable to couple the signal from the 
?rst package terminal of the ?rst device to the ?rst 
circuit input terminal of the ?rst integrated circuit and 
having a second conductive path operable to couple the 
signal from the ?rst circuit output terminal of the ?rst 
integrated circuit to the second package terminal of the 
?rst device; and 

the second package comprises a second substrate having 
a ?rst conductive path operable to couple the signal 
from the ?rst package terminal of the second device to 
the second circuit input terminal of the second inte 
grated circuit and having a second conductive path 
operable to couple the signal from the second circuit 
output terminal of the second integrated circuit to the 
second package terminal of the second device. 

16. The integrated-circuit module of claim 14 Wherein the 
?rst device includes third and fourth package terrninals 
respectively disposed on the ?rst and second sides of the ?rst 
package, the fourth package terrninal coupled to the second 
package terminal of the second device and to the third 
package terminal, the fourth package terrninal operable to 
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receive the signal from the second package terminal of the 
second device and to couple the signal to the third package 
terminal. 

17. The integrated-circuit module of claim 14 Wherein: 

the second device includes a third package terminal 
disposed on the ?rst side of the second packages the 
third package terminal coupled to and operable to 
receive the signal from the second package terminal of 
the second device; and 

the ?rst device includes third and fourth package termi 
nals respectively disposed on the ?rst and second sides 
of the ?rst package, the fourth package terminal 
coupled to the third package terminals of the ?rst and 
second devices, the fourth package terminal operable to 
receive the signal from the third package terminal of 
the second device and to couple the signal to the third 
package terminal of the ?rst device. 

18. The integrated-circuit module of claim 14 Wherein: 

the second device includes a third package terminal 
disposed on the ?rst side of the second package, the 
third package terminal coupled to and operable to 
receive the signal from the second package terminal of 
the second device; and 

the ?rst device includes third and fourth package termi 
nals respectively disposed on the ?rst and second sides 
of the ?rst package and aligned With one another, the 
fourth package terminal coupled to the third package 
terminals of the ?rst and second devices, the fourth 
package terminal operable to receive the signal from 
the third package terminal of the second device and to 
couple the signal to the third package terminal of the 
?rst device. 

19. The integrated-circuit module of claim 14 Wherein: 

the second device includes third and fourth inter-coupled 
package terminals respectively disposed on the ?rst and 
second sides of the second package, the fourth package 
terminal coupled to and operable to receive the signal 
from the second package terminal of the second device; 
and 

the ?rst device includes third and fourth package termi 
nals respectively disposed on the ?rst and second sides 
of the ?rst package and aligned With one another, the 
fourth package terminal of the ?rst device coupled to 
the third package terminals of the ?rst and second 
devices, the fourth package terminal of the ?rst device 
operable to receive the signal from the third package 
terminal of the second device and to couple the signal 
to the third package terminal of the ?rst device. 

20. The integrated-circuit module of claim 14 Wherein: 

the second device includes third and fourth inter-coupled 
package terminals respectively disposed on the ?rst and 
second sides of the second package and aligned With 
one another, the fourth package terminal coupled to and 
operable to receive the signal from the second package 
terminal of the second device; and 

the ?rst device includes third and fourth package termi 
nals respectively disposed on the ?rst and second sides 
of the ?rst package and aligned With one another, the 
fourth package terminal of the ?rst device coupled to 
the third package terminals of the ?rst and second 
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devices, the fourth package terminal of the ?rst device 
operable to receive the signal from the third package 
terminal of the second device and to couple the signal 
to the third package terminal of the ?rst device. 

21. The integrated-circuit module of claim 14, further 
comprising: 

a termination circuit coupled to and operable to receive 
the signal from the second package terminal of the 
second device; 

Wherein the ?rst device includes third and fourth package 
terminals respectively disposed on the ?rst and second 
sides of the ?rst package, the fourth package terminal 
coupled to the termination circuit and to the third 
package terminal, the fourth package terminal operable 
to receive the signal from the termination circuit and to 
couple the signal to the third package terminal. 

22. The integrated-circuit module of claim 14 Wherein the 
second device is disposed on the ?rst device. 

23. The integrated-circuit module of claim 14 Wherein the 
second device is disposed adjacent to the ?rst device. 

24. An integrated-circuit module, comprising: 

a ?rst integrated device including: 

a ?rst package having ?rst and second sides; 

a ?rst package terminal disposed on the ?rst side; 

a second package terminal disposed on the second side 
and aligned With the ?rst package terminal; and 

a ?rst integrated circuit mounted to the ?rst package 
and having a ?rst circuit input terminal coupled to 
the ?rst package terminal, a ?rst circuit output ter 
minal coupled to the second package terminal, and a 
?rst conductive path coupled to the ?rst circuit input 
and output terminals; and 

a second integrated device including: 

a second package having ?rst and second sides; 

a ?rst package terminal disposed on the ?rst side of the 
second package and coupled to the second package 
terminal of the ?rst device; 

a second package terminal disposed on the second side 
of and aligned With the ?rst package terminal of the 
second device package; and 

a second integrated circuit mounted to the second 
package and having a second circuit input terminal 
coupled to the ?rst package terminal of the ?rst 
device, a second circuit output terminal coupled to 
the second package terminal of the second device, 
and a second conductive path coupled to the second 
circuit input and output terminals. 

25. The integrated-circuit module of claim 24 Wherein: 

the ?rst package comprises a ?rst substrate having a third 
conductive path coupled to the ?rst package terminal of 
the ?rst device and to the ?rst circuit input terminal of 
the ?rst integrated circuit and having a fourth conduc 
tive path coupled to the ?rst circuit output terminal of 
the ?rst integrated circuit and to the second package 
terminal of the ?rst device; and 

the second package comprises a second substrate having 
a ?fth conductive path coupled to the ?rst package 
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terminal of the second device and to the second circuit 
input terminal of the second integrated circuit and 
having a siXth conductive path coupled to the second 
circuit output terminal of the second integrated circuit 
and to the second package terminal of the second 
device. 

26. The integrated-circuit module of claim 24 Wherein the 
?rst device includes third and fourth package terminals 
respectively disposed on the ?rst and second sides of the ?rst 
package, the fourth package terminal coupled to the second 
package terminal of the second device and to the third 
package terminal. 

27. The integrated-circuit module of claim 24, further 
comprising: 

a termination circuit coupled to the second package 
terminal of the second device; and 

Wherein the ?rst device includes third and fourth package 
terminals respectively disposed on the ?rst and second 
sides of the ?rst package, the fourth package terminal 
coupled to the termination circuit and to the third 
package terminal. 

28. The integrated-circuit module of claim 24 Wherein the 
second device is disposed on the ?rst device. 

29. The integrated-circuit module of claim 24 Wherein the 
second device is disposed adjacent to the ?rst device. 

30. An integrated-circuit module, comprising: 

a ?rst integrated device including: 

a ?rst package having ?rst and second opposite sides; 

a ?rst package terminal disposed on the ?rst side and 
operable to receive a signal; 

a second package terminal disposed on the second side 
and aligned With the ?rst package terminal; and 

a ?rst integrated circuit mounted to the ?rst package 
and having a ?rst circuit input terminal coupled to 
the ?rst package terminal and having a ?rst circuit 
output terminal coupled to the second package ter 
minal, the integrated circuit operable to couple the 
signal from the ?rst circuit input terminal to the ?rst 
circuit output terminal; 

a coupler having a ?rst coupler terminal coupled to the 
second package terminal and having a second coupler 
terminal, the coupler operable to couple the signal from 
the ?rst coupler terminal to the second coupler termi 
nal; and 

a second integrated device disposed adjacent to the ?rst 
packaged device and including: 

a second package having ?rst and second opposite 
sides; 

a ?rst package terminal disposed on the ?rst side of the 
second package, coupled to the coupler, and operable 
to receive the signal from the second coupler termi 
nal; 

a second package terminal disposed on the second side 
of the second package and aligned With the ?rst 
package terminal of the second device; and 

a second integrated circuit mounted to the second 
package and having a second circuit input terminal 
coupled to the ?rst package terminal of the ?rst 
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device and having a second circuit output terminal 
coupled to the second package terminal of the second 
device, the second integrated circuit operable to 
couple the signal from the second circuit input 
terminal to the second circuit output terminal. 

31. The integrated-circuit module of claim 30 Wherein: 

the ?rst integrated circuit is mounted to the second side of 
the ?rst package; and 

the second integrated circuit is mounted to the ?rst side of 
the second package. 

32. The integrated-circuit module of claim 30 Wherein: 

the ?rst integrated circuit is mounted to the second side of 
the ?rst package; and 

the second integrated circuit is mounted to the second side 
of the second package. 

33. The integrated-circuit module of claim 30 Wherein: 

the ?rst package has ?rst and second opposite edges that 
eXtend betWeen the ?rst and second sides; 

the second package terminal of the ?rst device is disposed 
along the ?rst edge of the ?rst package; 

the second package has ?rst and second opposite edges 
that eXtend betWeen the ?rst and second sides; 

the ?rst package terminal of the second device is disposed 
along the ?rst edge of the second package; and 

the second edge of the ?rst package is adjacent to the ?rst 
edge of the second package. 

34. The integrated-circuit module of claim 30 Wherein: 

the ?rst package has ?rst and second opposite edges that 
eXtend betWeen the ?rst and second sides; 

the second package terminal of the ?rst device is disposed 
along the ?rst edge of the ?rst package; 

the second package has ?rst and second opposite edges 
that eXtend betWeen the ?rst and second sides; 

the ?rst package terminal of the second device is disposed 
along the ?rst edge of the second package; and 

the second edge of the ?rst package is adjacent to the 
second edge of the second package. 

35. The integrated-circuit module of claim 30 Wherein the 
?rst and second integrated circuits each comprise a respec 
tive memory circuit. 

36. The integrated-circuit module of claim 30 Wherein: 

the ?rst integrated circuit is disposed on the second side 
of the ?rst package; the ?rst package comprises: 

a ?rst conductive pad disposed on the second side of the 
?rst package and coupled to the ?rst circuit input 
terminal of the ?rst integrated circuit; 

a ?rst conductive path coupled to the ?rst package 
terminal of the ?rst device and to the ?rst conductive 

Pad; 
a second conductive pad disposed on the second side of 

the ?rst package and coupled to the ?rst circuit 
output terminal of the ?rst integrated circuit; and 

a second conductive path coupled to the second pack 
age terminal of the ?rst device and to the second 
conductive pad; and 
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the second integrated circuit is disposed on the second 
side of the second package; and 

the second package comprises: 

a ?rst conductive pad disposed on the second side of the 
second package and coupled to the second circuit 
input terminal of the second integrated circuit; 

a ?rst conductive path coupled to the ?rst package 
terminal of the second device and to the ?rst con 
ductive pad; 

a second conductive pad disposed on the second side of 
the second package and coupled to the second circuit 
output terminal of the second integrated circuit; and 

a second conductive path coupled to the second pack 
age terminal of the second device and to the second 
conductive pad. 

37. The integrated-circuit module of claim 30 Wherein: 

the ?rst integrated circuit is disposed on the second side 
of the ?rst package; the ?rst package comprises: 

a ?rst conductive pad disposed on the second side of the 
?rst package and coupled to the ?rst circuit input 
terminal of the ?rst integrated circuit; 

a ?rst conductive path coupled to the ?rst package 
terminal of the ?rst device and to the ?rst conductive 

Pad; 
a second conductive pad disposed on the second side of 

the ?rst package and coupled to the ?rst circuit 
output terminal of the ?rst integrated circuit; and 

a second conductive path coupled to the second pack 
age terminal of the ?rst device and to the second 
conductive pad; 

the second integrated circuit is disposed on the ?rst side 
of the second package; and 

the second package comprises: 

a ?rst conductive pad disposed on the ?rst side of the 
second package and coupled to the second circuit 
input terminal of the second integrated circuit; 

a ?rst conductive path coupled to the ?rst package 
terminal of the second device and to the ?rst con 
ductive pad; 

a second conductive pad disposed on the ?rst side of the 
second package and coupled to the second circuit 
output terminal of the second integrated circuit; and 

a second conductive path coupled to the second pack 
age terminal of the second device and to the second 
conductive pad. 

38. The integrated-circuit module of claim 30 Wherein: 

the signal has a value; and 

the ?rst integrated circuit is operable to con?gure the ?rst 
circuit input and 

output terminals in response to the value of the signal. 
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39. The integrated-circuit module of claim 30 Wherein: 

the signal has a value; and 

the second integrated circuit is operable to con?gure the 
second circuit input and output terminals in response to 
the value of the signal. 

40. An integrated-circuit module, comprising: 

a ?rst integrated device including: 

a ?rst package having ?rst and second opposite sides; 

a ?rst package terminal disposed on the ?rst side; 

a second package terminal disposed on the second side 
and aligned With the ?rst package terminal; and 

a ?rst integrated circuit mounted to the ?rst package 
and having a ?rst circuit input terminal coupled to 
the ?rst package terminal, a ?rst circuit output ter 
minal coupled to the second package terminal, and a 
conductive path coupled to the ?rst circuit input and 
output terminals; 

a coupler having a ?rst coupler terminal coupled to the 
second package terminal, a second coupler terminal, 
and a conductive path coupled to the ?rst and second 
coupler terminals; and 

a second integrated device disposed adjacent to the ?rst 
packaged device and including: 

a second package having ?rst and second opposite 
sides; 

a ?rst package terminal disposed on the ?rst side of the 
second package and coupled to the second coupler 
terminal; 

a second package terminal disposed on the second side 
of second package and aligned With the ?rst package 
terminal of the second device; and 

a second integrated circuit mounted to the second 
package and having a second circuit input terminal 
coupled to the ?rst package terminal of the second 
device, a second circuit output terminal coupled to 
the second package terminal of the second device, 
and a conductive path coupled to the second circuit 
input and output terminals. 

41. An electronic system, comprising: 

a circuit board having an input pad and an output pad; and 

an integrated device disposed on the circuit board and 
including: 

a package having ?rst and second sides; 

a ?rst package terminal disposed on the ?rst side of the 
package and coupled to the input pad; 

a second package terminal disposed on the second side 
of the package in alignment With the ?rst package 
terminal, the second package terminal coupled to the 
output pad; and 

an integrated circuit mounted to the package and hav 
ing a ?rst circuit terminal coupled to the ?rst package 
terminal, a second circuit terminal coupled to the 
second package terminal, and a conductive path 
coupled to the ?rst and second circuit terminals. 
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42. The electronic system of claim 41, further comprising: 

a supply terminal; and 

a termination circuit having a ?rst terminal coupled to the 
output pad and having a second terminal coupled to the 
supply terminal. 

43. The electronic system of claim 41, further comprising: 

a supply terminal; and 

a termination impedance having a ?rst terminal coupled to 
the output pad and having a second terminal coupled to 
the supply terminal. 

44. An electronic system, comprising: 

a circuit board having an input pad and an output pad; and 

an integrated-circuit module disposed on the circuit board 
and including: 

a ?rst integrated device disposed on the circuit board 
and including: 

a ?rst package having ?rst and second sides; 

a ?rst package terminal disposed on the ?rst side and 
coupled to the input pad; 

a second package terminal disposed on the second 
side and aligned With the ?rst package terminal; 
and 

a ?rst integrated circuit mounted to the ?rst package 
and having a ?rst circuit input terminal coupled to 
the ?rst package terminal, a ?rst circuit output 
terminal coupled to the second package terminal, 
and a ?rst conductive path coupled to the ?rst 
circuit input and output terminals; and 

a second integrated device including: 

a second package having ?rst and second sides; 

a ?rst package terminal disposed on the ?rst side of 
the second package and coupled to the second 
package terminal of the ?rst device; 

a second package terminal disposed on the second 
side of the second package and aligned With the 
?rst package terminal of the second device, the 
second package terminal coupled to the output 
pad; and 

a second integrated circuit mounted to the second 
package and having a second circuit input terminal 
coupled to the ?rst package terminal of the second 
device, a second circuit output terminal coupled to 
the second package terminal of the second device, 
and a second conductive path coupled to the 
second circuit input and output terminals. 

45. The electronic system of claim 44, further comprising: 

a supply terminal; and 

a termination circuit having a ?rst terminal coupled to the 
output pad and having a second terminal coupled to the 
supply terminal. 

46. The electronic system of claim 44 Wherein the inte 
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47. An electronic system, comprising: 

a circuit board having an input pad and an output pad; and 

an integrated-circuit module disposed on the circuit board 
and including: 

a ?rst integrated device including: 

a ?rst package having ?rst and second opposite 
sides; 

a ?rst package terminal disposed on the ?rst side and 
coupled to the input pad; 

a second package terminal disposed on the second 
side and aligned With the ?rst package terminal; 
and 

a ?rst integrated circuit mounted to the ?rst package 
and having a ?rst circuit input terminal coupled to 
the ?rst package terminal, a ?rst circuit output 
terminal coupled to the second package terminal, 
and a conductive path coupled to the ?rst circuit 
input and output terminals; 

a coupler having a ?rst coupler terminal coupled to the 
second package terminal, a second coupler terminal, 
and a conductive path coupled to the ?rst and second 
coupler terminals; and 

a second integrated device disposed adjacent to the ?rst 
packaged device and including: 

a second package having ?rst and second opposite 
sides; 

a ?rst package terminal disposed on the ?rst side of 
the second package and coupled to the second 
coupler terminal; 

a second package terminal disposed on the second 
side of the second package and aligned With the 
?rst package terminal of the second device, the 
second package terminal coupled to the output 
pad; and 

a second integrated circuit mounted to the second 
package and having a second circuit input terminal 
coupled to the ?rst package terminal of the second 
die, a second circuit output terminal coupled to the 
second package terminal of the second die, and a 
conductive path coupled to the second circuit 
input and output terminals. 

48. The electronic system of claim 47, further comprising: 

a supply terminal; and 

a termination circuit having a ?rst terminal coupled to the 
output pad and having a second terminal coupled to the 
supply terminal. 

49. The electronic system of claim 47 Wherein the con 
ductive path of the coupler comprises a termination circuit 
that is coupled betWeen the ?rst and second coupler termi 
nals. 

50. A method, comprising: 

coupling a signal to a ?rst terminal disposed on a ?rst side 
of a device package; 

grated-circuit module comprises a termination circuit that is 
coupled betWeen the second package terminal of the ?rst 
device and the ?rst package terminal of the second device. 

coupling the signal from the ?rst terminal through an 
integrated circuit disposed on the package; and 
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coupling the signal from the integrated circuit to a second 
terminal disposed on a second side of the package in 
alignment With the ?rst terminal. 

51. The method of claim 50, further comprising: 

coupling the signal from the second terminal to a third 
terminal disposed on the second side of the package; 
and 

coupling the signal from the third terminal to a fourth 
terminal disposed on the ?rst side of the package. 

52. The method of claim 50, further comprising termi 
nating the signal after the second terminal. 

53. A method, comprising: 

coupling a signal to a ?rst terminal disposed on a ?rst side 
of a ?rst device package; 

coupling the signal from the ?rst terminal, through a ?rst 
integrated circuit mounted to the ?rst package, and to 
a second terminal disposed on a second side of the ?rst 
package in alignment With the ?rst terminal; 

coupling the signal from the second terminal of the ?rst 
package to a third terminal disposed on a ?rst side of a 
second device package; and 

coupling the signal from the third terminal, through a 
second integrated circuit mounted to the second pack 
age, and to a fourth terminal disposed on a second side 
of the second package in alignment With the third 
terminal. 

54. The method of claim 53, further comprising: 

coupling the signal from the fourth terminal to a ?fth 
terminal disposed on the second side of the ?rst pack 
age; and 
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coupling the signal from the ?fth terminal to a siXth 
terminal disposed on the ?rst side of the ?rst package. 

55. The method of claim 53, further comprising: 

coupling the signal from the fourth terminal to a ?fth 
terminal disposed on the ?rst side of the second pack 
age; 

coupling the signal from the ?fth terminal to a siXth 
terminal disposed on the second side of the ?rst pack 
age; and 

coupling the signal from the siXth terminal to a seventh 
terminal disposed on the ?rst side of the ?rst package. 

56. The method of claim 53, further comprising: 

coupling the signal from the fourth terminal to a ?fth 
terminal disposed on the second side of the second 
package; 

coupling the signal from the ?fth terminal to a siXth 
terminal disposed on the ?rst side of the second pack 
age; 

coupling the signal from the siXth terminal to a seventh 
terminal disposed on the second side of the ?rst pack 
age; and 

coupling the signal from the seventh terminal to an eighth 
terminal disposed on the ?rst side of the ?rst package. 

57. The method of claim 53, further comprising termi 
nating the signal after the fourth terminal. 


