
GIGABIT ETHERNET LONGWAVE OPTICAL TRANSCEIVER MODULE
HAVING AMPLIFIED BIAS CURRENT BACKGROUND 1. Technology
Field The present invention generally relates to
optical transceiver modules. More particularly, the
present invention relates to a low-cost optical
transceiver module having simplified construction and
electronic scheme for longwave optical signal
transmission. 2. The Related Art Optical transceivers
are used to transmit and receive optical signals from
an optical network and to enable electrical network
components to interface with and communicate over
optical networks. Many optical transceivers are
modular and are designed in accordance with industry
standards that define mechanical aspects of the
transceivers, form factors, optical and electrical
requirements, and other characteristics and
requirements of the transceivers. For example the
Small Form-Factor Module Multi- Source Agreement ("SFF
MSA"), the Small Form-Factor Pluggable Module Multi-
Source Agreement ("SFP MSA") and the 10 Gigabit Small
Form Factor Pluggable Module Multi-Source Agreement
("XFP MSA") Revision 3.1 define such standards. The
basic optical components of conventional transceivers
include a transmitter optical sub-assembly ("TOSA")
and a receiver optical sub-assembly ("ROSA"). The TOSA
receives electrical signals from a host device via
circuitry of the transceiver module and generates a
corresponding optical signal that is then transmitted
to a remote node in an optical network. Conversely,
the ROSA receives an incoming optical signal and
outputs a corresponding electrical signal that can
then be used or processed by the host device.
Additionally, most transceivers include a rigid
printed circuit board (PCB) containing, 



among other things, control circuitry for the TOSA and
ROSA. Such control circuitrycan include laser drivers
and post amplifiers for conditioning the data signals
handled by the TOSA and ROSA, respectively. The TOSA
and ROSA are each connected to the optical network via
optical fibers that are capable of transmitting
optical signals. Each optical fiber includes a
connector that mates with a corresponding port defined
in the respective TOSA or ROSA. The TOSA includes a
light source, such as a laser diode, that produces the
optical signal transmitted via the optical fibers
connected to the TOSA. The laser can be configured to
transmit optical signals at one or more wavelengths.
For instance, transceivers are often categorized as
either "shortwave" ("SW") or "longwave" ("LW")
transceivers, depending on the predominant wavelength
emitted and/or received thereby. Examples of shortwave
optical signal wavelengths transmitted by a
transceiver are 780 or 850 nm; longwave transceivers
can transmit optical signals having 1310 or 1550 nm
wavelengths, for instance. As the rates at which data
is transmitted via communications networks rises and
the cost of optical communication networks tightens,
there exists an ever-increasing need to reduce costs
involved in producing optical devices. One way this
can be achieved is by increasing the
interchangeability of components used to form optical
devices, such as optical transceiver modules. In
particular, the ability to utilize common components,
such as laser drivers and post amplifiers, in both
longwave and shortwave transceivers represents a
potentially significant savings that may be realized.
Unfortunately, differences between longwave and
shortwave transceiver designs often make
interchangeability difficult, especially with regard
to laser drivers, which often have distinct current
and impedance requirements, depending on the
wavelength of the optical signal to be transmitted.As
such, a need exists in the art by which optical
devices, such as optical transceiver 



modules, can be configured such that selected
components can be interchanged among different device
types. In particular, it would be useful to provide
the ability to utilize selected internal components,
such as shortwave laser drivers, in longwave
transceivers with a minimum of modification, thereby
providing the ability to produce a low-cost longwave
transceiver with minimum complexity. BRIEF SUMMARY The
present invention has been developed in response to
the above and other needs in the art. Briefly
summarized, embodiments of the present invention are
directed to an optical transceiver module that is
configured for longwave optical transmission.
Significantly, the transceiver module utilizes
components formerly used only for shortwave optical
transmission, thereby reducing new component
production and device complexity. In one embodiment,
the transceiver module includes a transmitter optical
subassembly including a laser capable of producing an
optical signal. A consolidated laser driver/post
amplifier including a first bias current source
provides a bias current to the laser for producing the
optical signal. A means for amplifying the bias
current provided to the laser by the first bias
current source is also included as a separate
component from the laser driver/post amplifier. The
means for amplifying in one embodiment is a
field-effect transistor that is operably connected to
the laser driver/post amplifier and configured to
provide an additional bias current to the laser diode
such that sufficient lasing operation of the laser is
realized. In another embodiment the means for
amplifying is configured as a bi-polar transistor. In
yet another embodiment, a buffer amplifier can be
placed between the laser driver/post amplifier and the
means for amplifying to further assist in producing an
acceptable bias current for the laser.Embodiments of
the present invention are configured for operation in
a longwave, SFPtype 



optical transceiver module having a data rate of at
least 1 Gigabit/second. It is appreciated, however,
that transceiver modules having a variety of
configurations and speeds can also acceptably employ
the principles of the various embodiments described
herein. In particular, it is appreciated that the
optical transceiver module described herein is a
low-cost module, utilizing a laser driver/post
amplifier originally configured for shortwave
transceiver designs. However, by virtue of the use of
an additional bias current source as will be described
herein, the shortwave laser driver/post amplifier can
be used for longwave transmissions within the present
transceiver module, thus increasing interchangeability
while reducing complexity and the need for additional
component design. These and other features of the
present invention will become more fully apparent from
the following description and appended claims, or may
be learned by the practice of the invention as set
forth hereinafter. BRIEF DESCRIPTION OF THE DRAWINGS
To further clarify the above and other advantages and
features of the present invention, a more particular
description of the invention will be rendered by
reference to specific embodiments thereof that are
illustrated in the appended drawings. It is
appreciated that these drawings depict only typical
embodiments of the invention and are therefore not to
be considered limiting of its scope. The invention
will be described and explained with additional
specificity and detail through the use of the
accompanying drawings in which: Figure 1 is a
perspective view of an optical transceiver module
including an embodiment of the present invention;
Figure 2 is a simplified block diagram of the
transceiver of Figure 1, illustrating various aspects
of the present invention, according to one embodiment;
Figure 3 is a schematic view of a bias current
amplifier for a light source included in the 



optical transceiver module of Figure 1, in accordance
with one embodiment; Figure 4 is a schematic view of a
bias current amplifier for a light source included in
the optical transceiver module of Figure 1, according
to another embodiment; Figure 5 is a schematic view of
an amplifier for use in conjunction with a bias
current amplifier of embodiments of the present
invention; and Figure 6 is a simplified block diagram
of the transceiver of Figure 1, illustrating various
aspects of the present invention, according to another
embodiment. DETAILED DESCRIPTION QF SELECTED
EMBODIMENTS Reference will now be made to figures
wherein like structures will be provided with like
reference designations. It is understood that the
drawings are diagrammatic and schematic
representations of exemplary embodiments of the
invention, and are not limiting of the present
invention nor are they necessarily drawn to scale.
Figures 1-6 depict various features of embodiments of
the present invention, which is generally directed to
an optical transceiver module configured for Gigabit
(i.e., 1 Gigabit/second) longwave optical
communication. The present transceiver is further
configured so as to be implemented with a simple
design that affords manufacturability at a reduced
cost over other similarly able longwave transceivers.
Reference is first made to Figures 1 and 2, which
schematically depict various details of an optical
transceiver module ("transceiver"), generally
designated at 10, according to one embodiment. The
transceiver 10 is configured for use in transmitting
and receiving optical signals in connection with an
external host (not shown) that is operatively
connected in one embodiment to a communications
network (also not shown). As depicted, the transceiver
10 shown in Figure 1 contains various components
positioned on or in relation to a printed circuit
board ( PCB") 11, including a connector 12 for
enablingthe transceiver to communicatively interface
with the host. The connector 12 in the 



present embodiment is of a type "small form pluggable"
("SFP") and is disposed on an edge of the PCB 11,
though other connector types can alternatively be
employed. Persistent memory 14 is included on the PCB
11 to store pertinent data, such as identification and
initial settings information for the transceiver 10.
The transceiver 10 further includes a transmitter
optical subassembly ("TOSA") 16 and receiver optical
subassembly ("ROSA") 18 that collectively enable
transmission and reception by the transceiver of
data-containing optical signals via optical fibers
(not shown) that connect with the TOSA and ROSA. In
turn, the TOSA 16 and ROSA 18 are each operably
connected to the PCB 1 1 by an electrical interface
19. As such, the PCB 11 facilitates electrical
communication between each of the TOSA 16, TOSA 18 and
the host. The above-mentioned transceiver components
are partially housed in a shell 25 that can cooperate
with a cover (not shown) to define a housing for the
transceiver 10. Note that embodiments of the present
invention are directed to a transceiver configured
with a simple design to enable longwave optical
transmission and reception while minimizing
transceiver assembly cost. Note that, while it will be
discussed in some detail, the optical transceiver 10
is described by way of illustration only, and not by
way of restricting the scope of the invention. As
mentioned above, the transceiver 10 in one embodiment
is suitable for optical signal transmission and
reception at per-second data rates of at least lGbit,
though data rates are also possible in other
embodiments. Furthermore, principles of the present
invention can be implemented in optical transceivers
of any form factor such as XFP, SFP and SFF, without
restriction, and with one or more of various optical
wavelengths, both in the longwave and shortwave
emission ranges.During operation, the transceiver 10
can receive a data-carrying electrical signal from the
host, which can be any computing system capable of
communicating with the transceiver 



10, for transmission as a data-carrying optical signal
on to an optical fiber (not shown). This electrical
data signal that is supplied to the transceiver 10 is
carried via a pair of differential transmit signal
lines 34, shown in Figure 2. Each signal line of the
differential signal line pair carries one of two
streams of differential electrical data that differ
from each other only in signal polarity. As such, the
lines are respectively indicated with "Tx" and a "+"
or a "-" indicator, indicating the respective positive
or negative polarity of each transmit line. The
electrical differential data signal is provided to a
light source, such as a laser 28 located in the TOSA
16, which converts the electrical signal into a
data-carrying optical signal for emission on to an
optical fiber and transmission via an optical
communications network, for instance. The laser 28 can
be an edge-emitting laser diode (e.g., Fabry-Perot,
DFB, etc.), a vertical cavity surface emitting laser
("VCSEL"), or other suitable light source.
Accordingly, the TOSA 16 serves as an electro-optic
transducer. Two differential laser bias signal lines
32 and 33 are also included and associated with the
differential transmit signal lines 34 to provide a
bias current to the laser 28 to enable its operation.
These are identified by "Bias +" (line 32) and "Bias -
" (line 33) to respectively indicate their polarity
relationship to the transmit signal lines 34. Also,
the TOSA 16 includes a photodetector ("PD") 36 that is
used to monitor the power of the optical signal
emitted by the laser 28. A "PD" signal line 36A is
operably connected with the PD 36. In addition, the
transceiver 10 is configured to receive a
data-carrying optical signal from an optical fiber via
the ROSA 18. The ROSA 18 acts as an opto-electric
transducer by transforming the received optical
signal, via a photodiode ("PD") 22 or other
suitabledevice, into an electrical signal. The
resulting electrical signal is carried via a pair of
differential receive signal lines 26. As is the case
with the differential transmit signal 



lines 34, each signal line of the differential receive
signal lines 26 carries one of two streams of
differential electrical data that differ from each
other only in signal polarity. As such, the lines are
respectively denoted with a 'Rx and a "+" or a "-"
designation, indicating the respective positive or
negative polarity of each line. Electronic componentry
is included on the PCB 11 of the transceiver 10 to
assist in data signal transmission and reception. In
the illustrated embodiment, a post amplifier for
conditioning the electrical signal received from the
photodiode 22 is consolidated with a laser driver for
driving the laser 28 to form an integrated laser
driver/post amplifier C'LDPA") 20. As such, the LDPA
20 resides on a single integrated circuit chip and is
included as a component, together with the other
electronic components shown in Figure 2 on the PCB 11.
Further details regarding the integrated LDPA 20 can
be found in U.S. Patent Application No. 10/970,529,
entitled "Integrated Post Amplifier, Laser Driver, and
Controller," filed October 21, 2004 (the '529
Application"), which is incorporated herein by
reference in its entirety. In other embodiments, the
post amplifier and laser driver can be included as
separate components on the PCB 11. In greater detail,
the LDPA 20 assists, in the case of the TOSA 16, in
conditioning the electrical data signal received from
the host before forwarding the signal to the TOSA for
conversion into an optical signal by the laser 28. As
just alluded to, the laser 28 is driven both by a
signal current ("bias current") provided by the bias
signal lines 32 and by an additional modulation signal
current provided by the transmit signal lines 34. In
one embodiment, the LDPA 20 is implemented as an
integrated circuit on the PCB and includes various
pins that interconnect with the various signal lines
shown in Figure 2. Inother embodiments, the LDPA can
take other forms or have other interconnection
configurations. The transceiver 10 of the present
embodiment further includes means for amplifying the 



bias current provided to the laser 28 by the LDPA 20
via the laser bias signal lines 32 and 33. In one
implementation, this means can be provided by one or
more electronic components configured in relation to
the LDPA 20 for bias current amplification. In
particular, the illustrated embodiment depicts a means
for amplifying the laser bias current that includes a
bias current amplifier ("BCA") 40 that is arranged to
cooperate with the LDPA 20 in providing a sufficient
amount of bias current to the laser 28 during
transceiver operation. As such, the BCA 40 acts as an
additional source, with the LDPA 20, for providing
bias current to the laser 28 during operation. Though
shown in Figure 2 as being mounted on the PCB 11, in
other embodiments the BCA 40 can be included atop
other transceiver components or in another location
within the transceiver 10. Specifically, Figure 2
shows that in the present embodiment the BCA 40 is
operably connected both with a signal line of the LDPA
20, namely, an LDCCOMP line 44 and the negative
polarity (-) laser bias signal line 33, via respective
connection lines 46. As mentioned, the LDCCOMP line
44, the laser bias signal line 33, and other lines in
Figure 2 are implemented in one embodiment as
conductive traces on the PCB 11 and operably connect
with respective pins included on the LDPA 20. In
greater detail, the negative polarity laser bias
signal line 33 is an output line from the LDPA 20 that
cooperates with the positive polarity laser bias
signal line 32 in providing the bias current, produced
by internal circuitry of the LDPA 20, to the laser 28.
In effect, the BCA 40 is placed in parallel with the
laser bias signal line 33 to amplify the laser bias
output to the laser 28. The LDCCOMP line 44 is also an
output line from the LDPA 20 and is used, together
with its connection to a capacitor 45, as a bias loop
filter for voltagebiasing of internal circuitry of the
LDPA 20, which internal circuitry in produces the
LDPA-provided, or "internal," portion of the bias
current for the laser 28. In addition to this more
traditional role, the LDCCOMP line 44 is also used in
the present embodiment 



to control the BCA 40 as an external current source.
In this configuration, then, the BCA 40 can augment
laser bias current provided to the laser 28 by
internal LDPA bias circuitry while still being
controlled by the LDPA internal bias loop control
circuitry. So configured, the BCA 40 can be thought of
as being in parallel with the internal bias current
source of the LDPA 20, while both of these parallel
current sources are controlled by the bias loop
control functionality of the LDCCOMP line 44. Note
that, while it is shown and described above as being
operably connected with the negative polarity laser
bias signal line 33, the BCA can alternatively be
attached to the positive polarity laser bias signal
line 32 shown in Figure 2 in order to provide an
additional bias current to the laser. As mentioned,
inclusion of the BCA 40 in the transceiver 10 enables
the creation of a boost in laser bias current over
what would be typically achievable by the LDPA 20
alone. This is so because the components shown in
Figures 1 and 2 of which the transceiver 10 is
composed, with the exception of the BCA 40 and
associated connection lines 46, are typically
configured for operation in transmitting and receiving
shortwave optical signals, not longwave signals per
embodiments of the present invention. Use of such a
shortwave-related component configuration is
advantageous for longwave optical signal transmission
and reception in that it minimizes manufacturing costs
by enabling one prevalent design to be employed for
transceivers of shortwave operation and transceivers
of longwave operation. As such, inclusion of the BCA
40 in a low-cost transceiver design originally
designed for shortwave communication enables longwave
optical transmission and reception capabilities while
minimizing manufacturing costs. Inaddition, component
interchangeability and device flexibility is
increased, as may be appreciated. Reference is now
made to Figure 3, which depicts various details of the
BCA 40 



configured according to one embodiment. As shown in
Figure 3, in one embodiment the BCA 40 can include a
field-effect transistor ("FET") 50 having a
corresponding source ("S"), gate ("G"), and drain
("D"), as indicated. In the present embodiment, the
drain of the FET 50 is operably connected to the
negative polarity laser bias signal line 33 via one of
the connection lines 46, while the gate is operably
connected to the LDCCOMP line 44 via another
connection line 46. The FET source is connected to
ground. In this configuration, the FET 50 serves as a
voltage-controlled current source. Note that, while
one type of field-effect transistor is shown in Figure
3, other field-effect transistor types can also be
employed as the BCA 40 in providing a
voltage-controlled current source for the laser 28, in
addition to the internal bias current provided by the
LDPA 20, as noted above. A transceiver similar to the
transceiver 10 shown in Figure 1 and 2 but without the
FET 50 typically produces approximately 16
milliamperes ("mA") of laser bias current and
approximately 16 mA modulation current for shortwave
applications, the laser bias current being provided by
the LDPA 20. For longwave applications (e.g., 1310
nanometers), the same transceiver can produce
approximately 30 mA laser bias and about 30 mA
modulation current given the lower impedance typical
for longwave edge-emitting lasers. Inclusion of the
FET 50 or other suitable BCA 40 in the transceiver, as
in Figure 2, for longwave applications boosts the
laser bias current to approximately 60 mA, which,
together with the 30 mA modulation current, is
sufficient for longwave optical transmission rates of
1 Gbit/sec. Ethernet up to approximately
2Gbit/sec.This higher bias requirement for a longwave
edge-emitting laser is largely rooted in the higher
threshold currents typical for these devices when
compared with shortwave, vertical cavity lasers. As an
example, a typical 1310 nm Fabry-Perot type laser may
have a threshold current of 25mA at 85C. To maintain a
lGb/s signal at 85C, a modulation 



current of ~20mA may be required. When using an AC
coupled system, this leads to a bias current at
beginning of life of 25+(20/2), or 35mA. For edge
emitter lasers, lifetime is usually defined as an
increase in operating current (or bias) of 50%, hence
the bias circuitry needs to be capable of providing
52.5mA. Note that the transceiver 10 of Figure 1 does
not include a processor-based controller for
diagnostic and other functions in order to reduce
manufacturing costs. If desired, however, such a
controller can be employed in the present transceiver.
Also, in one embodiment the LDPA 20 can include
circuitry configured to regulate the signals carried
to the BCA 40 indirectly via the LDCCOMP line 44 so as
to control the amount of additional bias current to be
provided to the laser 28. Reference is now made to
Figure 4, which depicts another example of the BCA 40
as a means for amplifying laser bias current,
according to one embodiment. In this embodiment the
BCA 40 as a means for amplifying includes a bipolar
transistor 54 and a resistor 56 operably attached as
shown in Figure 2. The bi-polar transistor 54 includes
a base ("B") collector ("C"), and emitter ("E"), as
indicated. The collector of the bi-polar transistor 54
is operably connected to the negative polarity laser
bias signal line 33 via one of the connection lines
46, while the base is operably connected to the
LDCCOMP line 44 via another connection line 46. The
emitter is connected to ground. In addition, the
resistor 56 is operably connected to the connection
line 46 that extends between the LDCCOMP line 44 and
the base of the bi-polar transistor 54. Note that,
while one bipolar transistor is shown in Figure 3,
other bi-polar transistor types can also be employed
in providing a current-controlled current source as
the BCA 40. The bi-polar transistor arrangement as the
BCA 40 of Figure 2 is, like the FET 50, configured to
provide bias current to the laser 28 of the TOSA 16 in
addition to that provided by the LDPA 20. In
particular, the resistor 52 is positioned so as to
produce a 



current from the voltage provided by the LDCCOMP line
44, which current is then received by the bipolar
transistor 50 and used to yield an amplified current
forwarded via the connection line 46/laser bias signal
line 33 for use by the laser 28. In this way, the
bipolar transistor functions as a current-controlled
current device in providing additional bias current to
the laser 28. This is in contrast to the FET 40 of
Figure 1, which is a voltage-controlled current
source. Reference is now made to Figure 5. In one
embodiment, a buffer amplifier 60 is positioned along
the connection line 46 between the LDCCOMP output of
the LDPA 20 and the BCA 40 serving as a means for
amplifying. So positioned, the buffer amplifier 60
serves to modify as necessary the voltage level from
the LDCCOMP LDPA output to a level or signal type
needed to sufficiently drive the FET, bi-polar
transistor, or other suitable BCA. Note that the
buffer amplifier 60 can be either a current amplifier
or voltage amplifier, depending on the particular
configuration of the BCA 40. The amplifier 60 further
enables the BCA 40 to be positioned on the "high side"
of the laser 28. The buffer amplifier may be any
suitable voltage amplifier commonly used in IC
circuits. Reference is now made to Figure 6. In one
alternative embodiment, the BCA can serve as the sole
source for bias current for the laser. Figure 6 shows
such a configuration, wherein a BCA 140 is shown
disposed on the PCB 11 of the transceiver 10. The LDPA
20 includes no internal circuitry for producing a
laser bias current, and as such includesno laser bias
current signal lines. Instead, the BCA 140 is
configured to produce a laser bias over both a
positive polarity laser bias current signal line 132
and negative polarity laser bias current signal line
133, which are each operably connected to the laser
28. In this configuration, the entirety of the bias
current for the laser 28 is produced by the BCA, which
can be composed of one or more transistors, such as
FETs. Operation of the BCA 



140 can still be controlled by the LDPA 20, if
desired, via a control line 142. Note that the BCA
described here can provide bias current to only a
single signal line, if desired. Also, in yet other
embodiments a proportional amount of laser bias
current from the LDPA and the BCA can be selectively
designated via user or automatic input for provision
to the laser. The present invention may be embodied in
other specific forms without departing from its spirit
or essential characteristics. The described
embodiments are to be considered in all respects only
as illustrative, not restrictive. The scope of the
invention is, therefore, indicated by the appended
claims rather than by the foregoing description. All
changes that come within the meaning and range of
equivalency of the claims are to be embraced within
their scope. What is claimed is:CLAIMS 1. An optical
transceiver module, comprising: a transmitter optical
subassembly including a laser capable of producing an
optical signal; a laser driver including a first bias
current source that provides a bias current to the
laser for producing the optical signal; and means,
separate from the laser driver, for amplifying the
bias current provided to the laser by the first bias
current source. 2. The optical transceiver module as
defined in claim 1, wherein the means lifying is
connected in parallel to the first bias current
source. 3. The optical transceiver module as defined
in claim 1, wherein the means lifying is connected
across two pins of the laser driver. 4. The optical
transceiver module as defined in claim 1, wherein the
means 



lifying is a second bias current source disposed
externally to laser driver. 5. The optical transceiver
module as defined in claim 1, wherein the means
lifying is positioned on a printed circuit board. 6.
The optical transceiver module as defined in claim 1,
wherein the means lifying is an integrated circuit. 7.
The optical transceiver module as defined in claim 1,
wherein the means lifying is a voltage-controlled
current source. 8. An optical transmitter, comprising:
a light source; a driver including internal circuitry
that provides a first bias current to the light
source; anda bias current amplifier that amplifies the
first bias current provided to the light source. 9.
The optical transmitter as defined in claim 8, wherein
the first bias current is amplified by a second bias
current that is produced external to the driver. 10.
The optical transmitter as defined in claim 9, wherein
the first and second bias currents are combined before
being received by the light source. 11. The optical
transmitter as defined in claim 1, wherein the light
source is a laser configured for longwave optical
transmission, and wherein the driver is a laser driver
configured for either shortwave or longwave optical
transmission. 12. The optical transmitter as defined
in claim 11, wherein the bias current amplifier and
the laser driver are positioned on a printed circuit
board substantially within a body of the optical
transmitter, and wherein the bias current amplifier is
operably connected to and controlled by the driver.
13. The optical transmitter as defined in claim 12,
wherein the bias current 



amplifier operably connects with an LDBIAS pin and an
LDCCOMP pin of the laser driver. 14. The optical
transmitter as defined in claim 8, wherein the bias
current amplifier is a bi-polar transistor. 15. An
optical transceiver module configured for longwave
optical transmission, comprising: a transmitter
optical subassembly coupled to an optical fiber and
including a laser; a receiver optical subassembly
coupled to an optical fiber; and a printed circuit
board including:a consolidated laser driver/post
amplifier that includes circuitry to provide a bias
current to the laser; and a field-effect transistor
operably connected to the laser driver/post amplifier
and configured to provide an additional bias current
to the laser diode. 16. The optical transceiver module
as defined in claim 15, wherein the fieldeffect
transistor is connected in parallel with the circuitry
of the laser driver/post amplifier that provides the
bias current. 17. The optical transceiver module as
defined in claim 16, wherein a gate portion of the
field-effect transistor is operably connected to bias
loop control circuitry of the laser driver/post
amplifier. 18. The optical transceiver module as
defined in claim 17, wherein a drain portion of the
field-effect transistor is operably connected to an
LDBIAS pin of the laser driver/post amplifier, and
wherein a source portion of the field-effect
transistor is operably connected to ground. 



19. The optical transceiver module as defined in claim
18, wherein the optical transceiver module is
configured as an SFP module having a data rate of at
least 1 Gigabit per second. 20. The optical
transceiver module as defined in claim 19, wherein the
bias current and the additional bias current are
provided on a common path between at least a portion
of a distance between the laser driver/post amplifier
and the laser. 21. The optical transceiver module as
defined in claim 20, further including a buffer
amplifier disposed between the bias loop control
circuitry and the field-effect transistor.22. The
optica] transceiver module as defined in claim 21,
wherein the laser driver/post amplifier includes
control circuitry to regulate operation of the
field-effect transistor. 23. The optical transceiver
module as defined in claim 22, wherein the bias
current provided by the laser driver/post amplifier
includes a positive polarity bias current portion and
a negative polarity bias current portion, and wherein
the field effect transistor adds the additional bias
current to the negative polarity bias current portion.
24. An optical transceiver module configured for
longwave optical transmission, comprising: a
transmitter optical subassembly coupled to an optical
fiber and including a laser; a receiver optical
subassembly coupled to an optical fiber; and a printed
circuit board including: a consolidated laser
driver/post amplifier that provides a modulation
current to the laser; and a bias current amplifier
separate from the laser driver/post 



amplifier, the bias current amplifier configured to
provide a complete bias current to the laser diode.
25. The optical transceiver module as defined in claim
24, wherein the bias current amplifier includes a
transistor. 26. The optical transceiver module as
defined in claim 24, wherein the bias current
amplifier is operably connected to the laser
driver/post amplifier such that operation of the
current amplifier is at least partially controlled by
the laser driver/post amplifier. 


