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ADAPTER FOR SURFACE MOUNTED DEVICES

Cross Reference To Related Applications

This application claims the benefit of United States
Provisional Patent Application No. 60/095,412, filed August 5,
1998.

Backaround of the Invention

The present invention relates generally to attaching
electrical components to printed circuit boards, and more
particularly, to adapters for surface mount devices.

An integrated circuit combines numerous active and passive
electrical circuitry elements on a single device called a die or
chip. These integrated circuits are interconnected by attaching
them to printed circuit boards. Such circuits are inherently
small and fragile devices. Thus, they are usually embedded in a
substrate called a chip carrier or package before they are
attached to the printed circuit board. Protruding from the
package are a number of electrical conducting leads. The
conducting leads may protrude from the package by extending
through the bottom of the package (e.g., pin or pad grid arrays) ,
may be arrayed along two edges of the package (e.g., dual in-line
pins), or may fan out from the edges of the package (e.g., gull
wing and jay pins).

The wiring on printed circuit boards may include thin
metallic strips embedded in an insulating material. These strips -
interconnect leads from different circuit packages mounted on the
same board. For all of the required connections, the boards may
have several layers of interconnected wiring. The wiring is used
to determine the placement of the integrated circult packages on
the board. Also, the wiring is employed to route electrical

signals among the integrated circuits. The leads may connect to
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the wiring in a variety of ways. One technique includes drilling
holes in the board and through the wiring at appropriate
locations, inserting the jeads through the holes, and making
mechanical and electrical attachments among the leads, the
wiring, and the holes. Another technique is called surface mount
technology (SMT). This method includes arranging contact pads on
the surface of the printed circuit board. The pads are used to
deliver electrical signals to the leads and to the appropriate
embedded wires. Leads may be placed on top of the pads and
mechanically and electrically attached.

gMT is widely used for high speed digital communications.
Typical packages include plastic leaded chip carriers (PLCC),
dual in-line packages (DIP), single in-line packages (SIP), small
outline packages (s0), and small outline T-leaded packages (SOT) .
To test or prototype these type devices, custom device-specific
evaluation boards supplied by the manufacturer are required.
This is because each device has a different specific footprint.
In many cases, a large number of the device-specific evaluation
boards are required. As a result, prototyping can be limited.
For example, if a certain device-specific evaluation board was
not available, an entire prototype procedure may be impeded.

Also, these high speed devices require controlled impedance
inputs and outputs that are not easily implemented in a general
printed circuit poard configuration. Certain commercially
available surface-mount toO DIP and SIP adapters have been
employed. However, these adapters are not suitable for high
frequency applications. These adapters have long traces between
the device footprint and the pins of the DIP or SIP. This can
create excessive noise in the resulting signal, and also, poor
performance from the integrated circuit. additionally, critical
components, such as a power supply pin, must be located on the

printed circuit poard. As a result, long wire traces must be
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used to interconnect the device to other components in the
system. This can also contribute to faulty signal and circuit

operation.

summary of the Invention

In general, the present invention is directed to a surface
mount adapter for a surface mount device that includes a
plurality of matched impedance input/output lines for connecting
the surface mount device to a plurality of through hole pins.
The adapter may be connected to a motherboard or other
prototyping board for testing or prototyping the surface mount
device.

accordingly, in one aspect, the adapter includes a printed
circuit board having a top layer and bottom layer, and a
footprint formed oﬁ the top layer of the printed circuit board
for receiving the surface mount device. A plurality of impedance
matching input/output 1ines are connected between a plurality of
electrical pins of the surface mount device and a plurality of
through hole pins attached to the printed circuit board.

Implementations of the invention include one or more of the
following. The surface mount device may be an emitter coupled
logic device or a high frequency surface mount device. The
adapter may include at least one ground plane and at least one
power plane. The surface mount device may be connected to the
ground plane via an input termination regsistor, and may be
connected to the power plane by at least one decoupling
capacitor. The ground plane may pe formed between the top layer
and the bottom layer. The input/output pins may be 50 Q
transmission lines. The number of electrical pins may be between
g8 and 30. The adapter may further include a clamp and an input
termination resistor electrically connected to the through hole

pins through the clamp. A decoupling capacitor may also be
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electrically connected to the through hole pins through the
clamp.

In accordance with another aspect, the adapter may include a
printed circuit board having a top layer and a bottom layer, and
a footprint formed on the top layer of the printed circuit board
for receiving the surface mount device. A plurality of vias may
pbe formed in the printed circuit board for receiving a plurality
of electrical pins of the surface mount device. A plurality of
impedance matching input/output lines may be connected between a
plurality of pads formed on the bottom layer and the electrical
pins through the vias. A plurality of series components or shunt
components may be connected between the pads and a plurality of
through hole pins attached to the printed circuit board.

Implementations of the invention include one or more of the
following. The surface mount device may be a radio frequency
device. The adapter may include a plurality of connecting strips
for forming a filter network. The series components may be
coupling capacitors or jumpers. The adapter may be connected to
a motherboard or a prototyping board.

The details of one or more embodiments of the invention are
set forth in the accompanying drawings and the description below.
Other features, obJjects, and advantages of the invention will be

apparent from the description and drawings, and from the claims.

Brief Description of the Drawinds

FIG. 1 is an exploded view of an adapter in a first

embodiment.
FIG. 2 is a bottom view of the adapter of FIG. 1.

FIG. 3 illustrates an implementation of the adapter of FIG.

FIG. 4 is a top view of an adapter in a second embodiment.

FIG. 5 is a bottom view of the adapter of FIG. 4.

.
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FIG. 6 is a bottom view of the adapter of FIG. 4 including a

plurality of connecting strips.

Description of the Preferred Embodiments

FIG. 1 is a exploded view of an adapter 1 in a first
embodiment. The adapter 1 includes a multi-layer printed circuit
board (PCB) 3. The PCB 3 includes a top layer 2, a power layer
13, a ground layer 12, and a bottom layer 4. The power layer 13
is optional. Layers 2, 4, 12, and 13 may be secured in a
conventional manner. The power layer 13 may be formed onto the
layer 2 or on the bottom layer 4. Further, individual ground
layers can be formed on the top layer 2 or the bottom layer 4.
The PCB 3 may be molded from non-conductive high impedance
material. The non-conductive high impedance material may be
partially elastic and non-brittle. For example, the PCB 3 may be
formed from plastics, polymer, or resins.

The top layer 2 includes a footprint 5 for receiving an
electrical component 50, such as a surface mount device. The
electrical component 50 may be a gigahertz surface mount device.
The electrical component 50 may be an emitter coupled logic (ECL)
device. The footprint 5 includes a plurality contact areas 8 for
receiving a plurality of electrical leads or pins 55 extending
from the bottom of electrical component 50. Preferably, the
electrical leads 55 and the electrical component 50 are secured
to the contact areas 8 and footprint 5, respectively, by
soldering or other suitable means. The number of pins 55 and the
number of contact areas 8 can be varied. For example, the number
of pins 55 and contact areas 8 can be between 8 and 30 or more.

FIG. 1 illustrates that each of the electrical contacts 8 is
electrically connected to a corresponding pad by through hole pin
assembly 70 via an input/output line 26. Preferably, each

input/output line 26 is used to control the impedance of each
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component pin 55 to match the impedance of the electrical
component 50. The input/output line 26 may be a 50 Q
transmission line or other suitable transmission line. This
means that high frequency signals can be used to operate the
electric component without excessive noise.

The through hole pin assembly 70 includes a through hole pin
75 and a clamp 78. The clamp 78 includes a top portion 78a and
bottom portion 78b. The adapter 1 may include any number of pins
75 to secure the adapter 1 to a motherboard or prototyping board.
In a preferred embodiment, the adapter 1 may have pins 75
dedicated to power (e.g., Vcc: Vor, Vgg) and grdund connections.
Accordingly, these pins may be connected directly to planes 12
and 13. This means that no long wire traces need to be employed
to connect the component to the power and/or ground connections
on the motherboard as in known systems. Thus, the preferred
configuration is compact and does not significantly suffer from
loss due to noise from the long traces.

The ground plane 12 and the power plane 13 may be connected
to selected pins corresponding to power and ground pins on the
electrical component 50. The ground and power planes 12 and 13
may be connected to the pins 55 or 75 using short electrical
traces. This means that the pins 55 can be connected to the
ground or power planes without using long traces to an attached
motherboard as in prior systems. Thus, the preferred
configuration is compact and does not significantly suffer from
loss due to noise from long wire traces.

FIG. 2 illustrates a bottom layer 4 of adapter 1. The
bottom layer 4 includes the clamp portions 78b in electrical
contact with and corresponding to the clamp portions 78a on the
top layer 2 of adapter 1. Preferably, critical components of the
electrical component 50, including coupling capacitors,

termination resistors, and other series and/or shunt components,
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can be mounted to the claim portions 78b. This means that the
critical components can be mounted to corresponding pins 55 of
the electrical component 50 via claim assembly 70.

FIG. 3 illustrates an implementation of the adapter 1 with
attached electrical component 50. The electrical component 50 is
attached to the adapter 1. At this stage, the bottom of the
electrical component 50 rests substantially planar to the
footprint 5. The pins 55 of the electrical component 50 are
connected to the pins 75 of the adapter board 1 via input/output
lines 26. FIG. 3 illustrates that a termination resistor 28 may
be connected to the power plane 13 (e.g., a Vg plane for an ECL
device) on the bottom layer 4. Further, a decoupling capacitor
27 (e.g., a Vi plane and Vg plane for an ECL device) may be
connected to the ground plane 12 on the bottom layer 4. This
means that the critical components can be attached in close
proximity to the electrical component 50. This creates a more
compact or more efficient adapter than in known systems. This is
because no long wire traces are used to attach critical
components to the pins 75.

FIG. 4 illustrates a second embodiment of an adapter 101
having a PCB 103 in accordance with the present invention. PCB
103 is constructed similar to PCB 3 described above. In this
embodiment, the adapter 101 includes a top layer 102 having a
footprint 105. The footprint 105 includes a plurality of contact
areas 108 for receiving a plurality of electrical leads 155
extending from the an electrical component 150. Preferably, the
electrical component 155 is a surface mount device, such as a
Radio Frequency (RF) device. The electrical component may be a
gigahertz surface mount device. The contact areas 108 include a
plurality of vias 107 formed through the PCB 103. The number of
pins 155 and the number of contact areas 108 can be varied. For

example, the number of contact areas 108 and pins 155 may be
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between 8 and 30 or more.

The adapter 101 also includes ground planes 112 and power
planes 113 that function similarly to the ground plane 12 and the
power plane 13 of the adapter 1. In one configuration, the
ground plane 112 may extend longitudinally across the adapter
101 (FIG. 5).

FIG. 5 illustrates that each of the electrical pins 155 is
electrically connected to a corresponding pad 115 on bottom layer
104. The pins 155 may be connected to the pads 115 via
input/output lines 126 extending through vias 107. The
input/output lines 126 operate similar to the input /output lines
26 described above in the first embodiment. The number of pads
115 may be varied. For example, the number of pads may be
between 8 and 30 or more.

The pads 115 are also electrically connected to
corresponding through hole pin assemblies 170. The pads 115 may
be electrically connected to assemblies 170 via circuit traces or
through series components 180 such as coupling capacitors or zero
Ohm jumpers. Through hole pin assembly 170 includes a through
hole pin 175 and a clamp 178 having clamp portions 178a and 178b.
Through hole pin assemblies 170 are similar to and function
substantially the same as assemblies 70. Additionally, shunt
components 181, such as resistors and/or capacitors, may be used
to connect pads 115 to ground plane 112.

The adapter 101 may also include a plurality of connecting
strips 140 placed petween the pads and the ground plane 112 on
the bottom side 104, as shown in FIG. 6. 1In this configuration,
a filter network may be used on the adapter board to reduce noise
and cross talk. For an RF component, a filter network may also
be used to limit or set the bandwidth of the electrical
component . The filter network may include a low-pass, high-pass,

or band-pass filter circuit. A connector strip 140 allows the



10

15

20

WO 00/08675 PCT/US99/18162

filter network to be formed on the adapter. This decreases the
amount of space used on the motherboard. Additionally, this
configuration reduces the interconnect distance between the
filter and the electrical component. This means that the system
is compact and does not suffer from excess noise due to long wire
traces. 1In operation, a pad can be grounded by connecting a size
2010 zero Ohm jumper between the ground plane 111 and the pad
115. Alternatively, the pad 115 may be connected to one of the
connecting strips 140 and then to the ground plane 111 using a
size 0850 or 1206 zero Ohm jumper.

The adapters 1 or 101 can be connected to a motherboard or a
prototyping board. Preferably, the motherboard includes a three-
pad-per-pin configuration. Interconnections between components
on the motherboard may be made using 50 Q coaxial cables, short
jumpers, or plug-in 50 Q PC transmission line modules. The
motherboard may be connected to external devices, such as a power
source, using SIP or DIP RF connector adapters.

Although the invention has been described with reference to
the presently preferred embodiment, it should be understood that
various modifications can be made without departing from the
spirit of the invention. Accordingly, the invention is limited
only by the following claims. For example, the top side or
bottom side of the adapter boards 1, 101 may be reversed for

various active or passive component embodiments.
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CLAIMS

What is claimed is:

1. An adapter for a surface mount device comprising:

a printed circuit board having a top layer and a bottom
layer;

a footprint formed on the top layer of the printed circuit
board for receiving the surface mount device; and

a plurality of impedance matching input/output lines
connected between a plurality of electrical pins of the surface
mount device and a plurality of through hole'pins attached to the

printed circuit board.

2. The adapter of claim 1, wherein the surface mount device is
an emitter coupled logic device or a high frequency surface mount

device.

3. The adapter of claim 1, further comprising at least one

ground plane and at least one power plane.

4, The adapter of claim 1, wherein the adapter is connected to

a motherboard or a prototyping board.

5. The adapter of claim 1, wherein the surface mount device is

a gigahertz surface mount device.

6. The adapter of claim 3, wherein the surface mount device is

connected to the ground plane via an input termination resistor.

7. The adapter of claim 3, wherein the surface mount device is
connected to the power plane by at least one decoupling

capacitor.

-10-
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8. The adapter of claim 3, wherein at least one ground plane is
formed between the bottom and top layers.

9. The adapter of claim 1, wherein the input/output lines are

50 Q transmission lines.

10. The adapter of claim 1, wherein the number of electrical

pins is between 8 and 30.

11. The adapter of claim 1, further comprising a clamp and an
input termination resistor electrically connected to the through

hole pins through the clamp.

12. The adapter of claim 1, further comprising a clamp and at

least one decoupling capacitor electrically connected to the

through hole pins through the clamp.

13. An adapter for a surface mounted device, comprising:

a printed circuit board having a top layer and a bottom
layer;

a footprint formed on the top layer of the printed circuit
board for receiving the surface mount device;

a plurality of vias formed in the printed circuit board for
receiving a plurality of electrical pins of the surface mount
device;

a plurality of impedance matching input/output lines
connected between a plurality of pads formed on the bottom layer
and the electrical pins through the vias; and

a plurality of series components connected between the pads

and a plurality of through hole pins attached to the printed

circuit board.
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14. The adapter of claim 13, wherein the surface mount device is
a radio frequency device or a high frequency surface mount

device.

15. The adapter of claim 13, further comprising at least one

ground plane and at least one power plane.

16. The adapter of claim 13, further comprising a plurality of

connecting strips for forming a filter network.

17. The adapter of claim 13, wherein the series components are

coupling capacitors or jumpers.

18. The adapter of claim 13, wherein the adapter is connected to

a motherboard or a prototyping board.

19. The adapter of claim 13, further comprising a ground plane

formed between the bottom and top layers.
20. The adapter of claim 13, further comprising a clamp and
electrically connecting the series components or the shunt

components to the through hole pins through the clamp.

21. The adapter of claim 13, wherein the surface moubnt device

is a gigahertz surface mount device.
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