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STRUCTURE Not applicable. Not applicable. GOVERNMENT RIGHTS  RELATED
APPLICATIONS  FIELD OF THE INVENTION 10 The present invention relates to
temperature control systems and more  particularly to structures for
locating, holding, and controlling the temperature of a  device. BACKGROUND
OF THE INVENTION 15 As is known in the art, many semiconductor and
biological devices require rapid  and precise temperature control during
processing and testing. To provide such control,  the device is typically
disposed in a temperature control structure. The temperature  control
structure regulates the temperature of the device. 20 Devices, such as
integrated circuits, have become increasingly smaller while at  the same
time the devices dissipate increasingly more power. This results in devices
having a relatively low thermal mass which tend to rapidly heat during
operation. Temperature control structures, on the other hand, do not
typically have a low  25 thermal mass since the structures must include a
heating apparatus and a heat sink. U.S. Patent 5,821,505, for example,
describes a typical temperature control structure which I APP L WO 01/27707
PCT/US0O/27175 



utilizes an electric blanket-type heater having first and second opposing
faces. A heat sink  makes contact with a first face of the electric heater
and an electronic device under test  makes contact with the second face of
the electric heater. This approach results in a built- up, layered serial
component structure in which the heater is disposed between the  electronic
device under test and the heat sink. A temperature sensor is coupled to the
electronic device and a control circuit is  coupled to the temperature
sensor and to the heater. The temperature sensor senses the  device
temperature Td and the control circuit decreases the power to the heater
when the 10 sensed temperature of the electronic device is above a set
point, and vice-versa. When the  heater temperature Th is less than the
device temperature Td, then heat flows from the  electronic device through
the heater to the heat sink and the rate of heat flow increases as  Td-Th
increases. When Th is greater than Td, then heat flows to the electronic
device from  the heater; and the rate of heat flow increases as T,,-Td
increases. By electrically 1.5 controlling just the heat power, heat flow
to from the electronic device can be adjusted  and that in turn regulates
the device temperature. Since the devices being heated and cooled have
relatively low thermal mass and  the temperature control structure on which
the devices are disposed for processing and/or 20 testing have many times
the thermal mass of the device, the device itself does not greatly  effect
the thermal dynamics of the system. Instead, the thermal dynamics of the
system  are dominated by the temperature control structure. Thus, the
principal task in  maintaining a device at a particular temperature is to
servo control the temperature of the  temperature control structure on
which the device is disposed. 2 1 APR 200 WO 01127707 PCT/US00/27175 



As a consequence of the thermal mass of the temperature control structure
being  much greater than the thermal mass of the device, there is a delay
in the thermal response  time in controlling the temperature of the device.
Furthermore, since the temperature  control structure is many times the
thermal mass of the device itself, significant energy  is wasted in heating
and/or cooling a low thermal mass device by using a high thermal  mass
temperature control structure. Further, if the heater is provided as the
type which includes an electrical trace  10 separated from surroundings by
a layer of dielectric material on each side, another problem with this
layered component approach is that the dielectric layers of the heater
represent a thermal resistance between the metal heating element and the
electrical device  and heat sink. Also the dielectric layers of the heating
element are repeatedly heated and  cooled and thus repeatedly expand and
contract. These regions thus represent areas of 2-5 potential mechanical
failure due to the repeated expansion and contraction of the dielectric
due to temperature changes. It would, therefore, be desirable to provide a
temperature control structure and  system having a relatively low thermal
mass which allows the temperature of a device 20 to be rapidly changed. It
would also be desirable to provide a system which provides  fast thermal
response, but good temperature stability once a desired temperature is
reached. It would be further desirable to provide a compact temperature
control  structure which can be utilized in a relatively small test chamber
and which allows  good electrical contact to be made to a device under test
and which can be used to in 25 an environment in which a plurality of
devices can be tested simultaneously. APR 2001 WO 01/27707 PCT/US00/27175
SUMMARY OF THE INVENTION 



One object of this invention is to provide a structure for temperature
controlling a device that is in contact with it using direct impinging
coolant jets and laser beams. A further object of the invention is to align
one or more laser beams coaxially  with one or more expanding gas cooling
jets, such that the laser beams and the cooling  jets impinge on
substantially the same region of the device. 10 A further object of the
invention is to provide a system in which the heating an cooling effects
occur directly on a surface of a device, and which has an effective heat
transfer coefficient which is relatively high compared with effective heat
transfer  coefficients which can be obtained by mechanical contact between
a device and a  temperature controlled surface. 15 A still further object
of the invention is to provide a vacuum structure to enable  a device to be
vacuum held firmly on a structure which controls the temperature of the
device. 20 A still further object of the invention is to provide a
temperature control structure  which includes guiding and locating
structures to help guide and locate a device to a  seating surface of the
temperature control structure, where the guiding and locating  structure is
also an insulator having a relatively light weight. APR 200 WO 01/27707
PCT/US00/27175 These and other objects of the invention are met by
providing a structure for  temperature controlling a device which includes
a body having a heating/cooling region  to which the device is exposed, a
heating channel disposed in the body with one end  exposed to the
heating/cooling region and a cooling channel disposed in the body with 5
one end exposed to the heating/cooling region and wherein the heating and
cooling  



channels are disposed in the body such that energy propagating in the
heating channel is  intermingled with gas propagating in the cooling
channel such that the heating energy and  cooling gas directly impinge upon
a surface the device. With this particular arrangement,  a structure for
controlling the temperature of a device is provided. The heating channel 10
can be provided as an optically clear channel and the heating source can be
provided as  a laser source which produces laser light that passes through
the optically clear channel  and impinges directly on the device. The
cooling channel can be provided as a gas  channel and a cooling source can
be provided as a gas source which provides pressurized  gas through the gas
channel. The gas enters the heating/cooling region through a nozzle 15
structure which causes the gas to form a jet stream. When the gas jet
stream exits the  nozzle, the gas rapidly expands. The gas thus provides a
cooling action generated by the  rapidly expanding gas flow through the gas
channel that then directly impinges upon the  device. The laser light and
gas are focused on substantially the same regions of the  device such that
the impingement zones of the heating and cooling sources are 20
intermingled. In a preferred embodiment, the gas jet stream is centrally
located in the  heating source (e.g. the laser light) and thus the heating
and cooling streams can be  considered as coaxial streams. Since the
heating and cooling sources directly impinge  on the device, the system
mass and thermal response times of the temperature control  system are
minimized. The technique of the present invention eliminates entirely any 5
1 APR 2004 WO 01/27707 PCT/US00/27175 heater-to-heat sink thermal
resistance necessarily included in prior art systems by  combining the
heater and heat sink into, effectively, one intermingled source. Depending
upon the particular system in which the temperature control structure is
used and the  



operating requirements of the system, millisecond thermal response times
are possible.  Furthermore, since the heating and cooling sources directly
impinge on the device itself,  the temperature control structure in which
the device is held need not perform a heat sink  function. Consequently,
the temperature control structure can be fabricated from any  material
having a relatively low mass. Thus, the mass of the temperature control
structure can actually be less than the mass of the device. 10 It should be
noted that rapid precision temperature control can be used in a variety  of
applications including but not limited to semiconductor processing, printed
circuit  board manufacturing and chemical processing. Since chemical
reactions are relatively  sensitive to changes in temperature and
temperature rate, in some embodiments, the 15 device disposed in the
temperature control structure could be a combinatorial chemistry  chip,
which contains different experiments. The temperature control structure can
further include a tube projecting through  the body and into the
heating/cooling region. A first end of the tube ends below the 20 seating
surface and a second end of the tube is adapted to be coupled to a vacuum
source.  When a vacuum is drawn through the tube, a vacuum force is
generated to hold the  device onto the seating surface. Also, by providing
the top surface of the vacuum tube  slightly below elevation of the seating
surface, the vacuum tube acts as a drain to the  expanding cooling gasses
which enter the heating/cooling region via the gas channel. 6 I APR 200 WO
01127707 PCT/US00/27175 Furthermore, the temperature control structure can
include a guiding structure for  accurately guiding a device into a
particular location onto a seating surface of the  



temperature control structure. In a preferred embodiment, the guiding
structure is  provided from one or more tapered upper surfaces of the body
which terminate on the  seating surface of the temperature control
structure. Thus, the temperature control  structure of the present
invention can include both locating and vacuum clamping  structures, to
locate and hold a device that is to be temperature controlled during
testing  and/or processing. 10 BRIEF DESCRIPTION OF THE DRAWINGS The
foregoing features of the invention, as well as the invention itself may be
more fully understood from the following detailed description of the
drawings, in  which: 15 FIG. I shows an isometric view of a temperature
control system; FIG. 2 shows a cross section of the temperature control
structure having a device  disposed thereon taken along lines 2-2 in FIG.
1. 20 DESCRIPTION OF THE PREFERRED EMBODIMENTS Referring now to FIG. 1 a
temperature control system 10 for controlling the  temperature of a device
includes a temperature control structure 12 having a plurality of  laser
ports 12a -- 12h provided in a bottom surface thereof and a plurality of
gas ports 25 13a-13d provided in one or more side surfaces thereof For
clarity in viewing and  7 1 APR 2004~ WO 01/27707 PCT/US00/27175
explanation, only three of the laser ports 12a, 12e and 12f are shown in
FIG. 1. A laser  



source 14 is coupled to each of the laser beam ports 12a-12h and a gas
source 16 is  coupled to each of the gas ports 13a-13d. It should be noted
that in some embodiments  it may be preferable to replace laser source 14
with another type of energy producing  device such as a device which
produces a focused beam of energy. The optically clear ports 13a-13d and
gas ports 12a-12h lead, respectively, to  optically clear and gas channels
which will be described below in conjunction with FIG.  2. Suffice it here
to say that the light source 14 and gas source 16 transmit light and gas 10
into the structure 12 to heat and/or cool a device disposed in structure
12. The particular  manner in which this is accomplished will also be
described below in conjunction with  FIG. 2. The temperature control
structure 12 includes a base 18 having a plurality of  15 apertures 20a -
20h, generally denoted 20 provided therein. It should be appreciated that
although structure 12 is here shown having eight laser ports 12a-12h, four
gas ports 13a- 13d and eight apertures 20c-20h, the structure 12 can be
provided having any number of  laser ports 12a-12h, gas ports 13a-13d or
apertures 20a-20h. The particular number of  ports 12a-12h, 13a-13d and
apertures 20a-20h used in any particular application is 20 selected in
accordance with a variety of factors including but not limited to available
space, heating and cooling requirements. Sidewalls 22 project above the
base 18. The gas ports 13b are provided in the  sidewalls 22 of the support
structure 12 and lead to channels provided in the structure 12. 8 1 APR 2 0
WO 01/27707 PCT/US00/27175 Structure 12 may be manufactured from any
material having sufficient strength to  support a device disposed thereon
during and having a relatively low thermal conduction  



characteristic. Structure 12 may be provided from materials including, but
not limited  to, plastic or porceline, for example. In some embodiments, it
may be desirable or  necessary to manufacture the entire structure from an
optically transparent or clear  material. In the particular embodiment
shown in FIG. 1, the sidewalls 22 are provided having tapered upper
surfaces 24 which end on a boss 25 having a side surface 25a an  a top
surface 26. The top surface 26 defines a seating surface 26. 10 As will be
described below in conjunction with FIG. 2, the tapered sidewall  surfaces
24 help precise and guide a device onto the seating surface 26. The seating
surface 26 is provided having a width W selected such that a bottom surface
of the device  is flush on the seating surface 26. In one embodiment, a
gasket or sealant material can  be disposed on the seating surface 26 to
improve the seal between the device and the 15 surface 26. In some
embodiments it might be preferable to provide the gasket from a  conductive
material, while in other embodiments, the gasket may be provided from a
non-conductive material. The base 18 and the boss sides 25a define a
heating/cooling  region 29. 20 The structure 12 further includes a device
retaining structure 30. In this particular  embodiment, the retaining
structure 30 is provided from a vacuum tube 32 having a  vacuum hole 34
along a central longitudinal axis thereof. The vacuum tube 32 is  disposed
through the base 18 and projects a distance above the base 18 such that a
top  surface 36 of the vacuum tube is slightly below a surface of a device.
In this particular 9 WO 01/27707 PCT/US00/27175 embodiment, the top surface
36 is below a plane defined by the seating surface 26. With  this approach,
the vacuum hole 34 can hold the device to the seating surface 26 while at  



the same time acting as a drain to expanding/cooling gasses which enter the
region 29  through apertures 20a-20h in a manner to be described below.
Although the retaining 5 structure 30 has here been described as a vacuum
structure, those of ordinary skill in the  art will appreciate that other
retaining structures may also be used. It should be noted  that, as shown
in, FIG. 2, the device is typically in contact with any array of electric
probes which prevent a device under test from being blown off of control
structure 12 due  to the force of the impinging jet stream of gas. Those of
ordinary skill in the art will 10 appreciate of course, that other
techniques or retaining structures such as clamps could  also be used. Also
included in the base 18 are the ports 13a which lead to optically clear
channels 40a-40h (FIG. 2) which extend into the structure 12. Each of the
one or more 15 channels 40a-40h have a first end which terminates at a
corresponding one of the  apertures 20a-20h in the heating/cooling region
29 of the structure 12. A second end of  each of the channels 40a-40h
terminates at a corresponding one of the ports 12a-12h each  of which are
adapted to accept a laser signal from the laser source 14. The laser source
14 provides a laser beam or light having a size and shape which preferably
substantially 2 0 fills but does not exceed the size and shape of the
channels 40a-40h. For example, if  channels 40a-40h are provided having a
circular cross-sectional shape of a particular  diameter, then laser source
14 preferably provides a laser beam having a circular cross- sectional
shape having a diameter substantially the same as the diameter of the
channels  40a-40h. 10 1 APR 2C WO 01/27707 PCT/US00/27175 It should also be
noted that each of the channels 40a-40h need not be provided  



having the same size and/or shape. For example, advantageous temperature
control  characteristics may be achieved in a particular application by
providing channels 40a-40h  having different sizes and/or shapes. In this
case, the size and shape of each laser beam  could be selected to
substantially match the size and/or shape of the channels 40a-40h in  which
the laser beam will propagate. The apertures 20 open onto a first surface
of the base 18 in an optional recess  region 44 of the base 18. Although
the apertures 20 are here shown provided in a recess 10 region, it should
be appreciated that apertures could simply be made flush in the base 18  or
apertures 20 could be provided in a structure (e.g. a post or other raised
structure)  which rises above the base 18. The recess region is not needed
but the apertures do not  need to be flush either. It should be noted that
although the size and/or shapes of the  apertures 20 are all shown to be
the same in FIG. 1, the size and shape of each of the  15 apertures need
not be the same. Referring now to FIG. 2, in which like elements of the
temperature control  structure system 12 in FIG. I are provided having like
reference designations, the structure  12 has a device under test 50
disposed on the seating surface 26. With the device in 20 place, the
heating/cooling region 29 becomes a closed cavity into which gas and light
(e.g. a laser beam) can be introduced through the apertures 20. In this
particular  example, the device 50 includes contact points in the form of a
ball grid array provided  from a plurality of balls 51 disposed on the
surface of the device 50 and through which  electrical connections are made
to the electrical devices and components included within 11 WO O1n7707
PCTIUS(c)om175 the device 50. Disposed over the device 50 is tester 52
having a plurality of test probes 54. For  



clarity, only a portion of the tester 52 is shown in FIG. 2. The test
probes 54 are in 5 physical and electrical contact with the electrical
contacts 51 of the device 50. The tester  probes 54 provide a force on the
de4vice 50 through the contacts 51 sufficient to retain  device 50 on the
seating surface 26 while the expanding gases impinge upon the surface  of
the device 50 exposed to the heating/cooling region 29. It should be noted
that this  design allows contact to be made to the balls 51 using probes 54
or any other electrical 10 leads which relatively short. Thus good
electrical contact can be made between the  device 50 and the tester 52.
The tapered upper surfaces 24 of the sidewalls 22 help guide and locate the
device 50 onto the seating surface 26 such that portions of the bottom
surface of the device 50a  i5 are flush against the seating surface 26.
Thus when a vacuum is drawn through the vacuum tube 32, a vacuum force can
be generated to urge or hold the device 50 onto the  seating surface 26.
Furthermore, by providing the top surface 36 of the vacuum tube 32
slightly below elevation of the seating surface 26, the vacuum hole 32 can
act as a drain  to the expanding cooling gasses that will enter the region
29 via apertures 20. 20 Alternatively, in cases where the vacuum tube 32
cannot act as a drain for the expanding  gasses (e.g. because the tube 32
is not below the plane defined by the seating surface 26),  one or more
escape paths 33 can be provided in the sidewalls 22 of the structure 12 to
allow gas to escape from the region 29. Here two escape paths 33 are shown
but those  of ordinary skill in the art will appreciate that any number of
paths or openings sufficient I APR 200, 12 1 APR 200 WO 01/27707 to allow
gas to escape from region 29 can be used. 



PCT/USOO/27175 Each of the optically clear ports 12a - 12h provide openings
to first ends of  corresponding channels 40a - 40h. Disposed in first ends
of each of the channels 40a 5 40h is a clear sealing window 52a-52h and
disposed in second ends of the channels 40a- 40h are clear sealing windows
57a-57h. A top surface of the windows 57a-57h form the  bottom surface of
the recess regions 44 (FIG. 1). In this particular example, since the
laser source 14 (FIG. 1) directs light into the channels 40a-40h from an
external laser  source, each of the clear sealing windows 52 is provided as
an optically clear plug which 10 provides a gas tight seal in the first
ends of channels 40a-40h. The clear windows 57a- 57h disposed in the second
ends of the channels 40a-40h have openings 56a-56h which  lead to the
apertures 20a -- 20h. It should be noted that only two channels 40a. 40e
are  shown in FIG. 2. 15 As can be seen in FIG. 2, the openings 56a-56h in
optically clear plugs 57a-57h  include narrowing regions 58 which lead to a
reduced size path 59 which together form  a nozzle structure 60. The nozzle
structure 60 causes the gas to form a jet stream which  exits the apertures
20a-20h into the heating/cooling region 29. Thus, a jet stream of gas
passes through expanding orifices 56a-56h and out apertures 20a-20h. 20
Each of the gas ports 12a - I2h provide openings to first ends of
corresponding  gas channels 54a -- 54d. Each of the gas channels includes a
path which leads to  predetermined ones of the apertures 20a - 20h. It
should be noted that only gas channels  54a, 54e are shown in FIG. 2. 13
APR '20Tf WO 01/27707 PCT/US00127175 



It should be noted that although the size and/or shapes of the channels
54a-54h  are all shown to be the same in FIG. 12 the size and shape of each
of the channels 54a-54h  need not be the same. For example, advantageous
temperature control characteristics  may be achieved in a particular
application by providing channels 54a-54h having  different sizes and/or
shapes. In this case, the size, shape and/or pointing direction of  each
nozzle 60 could be selected to provide a particular cooling characteristic.
At least a portion of each of the one or more channels 40a-40h intersect
with at  10 least a portion of one of the gas channels 54a-54d. As shown in
FIG. 2, for example, channels 40a and 40e intersect gas channels 54a, 54d,
respectively, such that gas fed  through the first port of gas channels
13c, 13d travels through the openings 56a-56h in  clear windows 57a-57h and
can exit through the expanding gas apertures 20a, 20e,  exposed to the
heating/cooling region 29. The clear plugs 52a-52h disposed in the ends 15
of the passages or channels 40 prevent gas from exiting the second end the
channels 40a- 40h. The diameters of the ports 12a-12h, 13a-13d, channels
40a-40h, gas channels  41a-41 and apertures 20a-20h are selected in
accordance with a variety of factors 20 including but not limited to the
particular size of the device, the range of temperatures to  which the
device is to be exposed, the accuracy to which a device must be held to a
particular temperature within the range of temperatures, available gas flow
rates and  pressures to feed to the system and the available laser power.
The size and shape of the  vacuum port 32 is also selected in accordance
with a variety of factors including but not  14 WO 01/27707 PCT/US00/27175
I APR limited to the force required to hold the device to the surface 26 as
the device is being  



moved from one location to another location via a robot arm, for example.
Such movement can result in significant forces on the device caused by
acceleration an  deceleration of a robot arm or other transport structure.
The gas source 16 (FIG. 1) supplies gas at a pressure sufficient to cool a
device through the gas ports 13a, 13b, 13c, and 13d. The gas travels
upwards through channels 54a-54d, (only channels 54a and 54d are visible in
Fig. 2) and a total of four  such channels (one for each gas port) are
present in Fig. 1. The gas introduced into the I0 gas channels 54 cannot
escape out the bottom of the channels 40, because of optically  clear plugs
52a-52h. As the gas exits the apertures 20a-20h, the gas expands in the
region 29 an rapidly cools while directly impinging on the surface of the
device 50. This results in a  15 heat transfer coefficient which is
believed to be relatively high compared with heat transfer coefficients
which can be achieved by conduction through any solid or liquid as  is done
in prior art techniques. To regulate the cooling, or to provide heating,
the laser source 14 (FIG. 1)  20 produces laser beams which pass through
the optically clear windows 52a-52h and the optically clear expanding
orifices 56a-56h to impinge on a surface 50a of the device 50  in
substantially the same region as the expanding gas. The result is direct
impingement  of intermingled or coaxial heating and cooling sources. 15 APR
WO 01/27707 PCT/USOO/27175 The use of an impinging jet stream of gas can
result in a heat transfer coefficient  which is higher than that which can
be obtained by a flow parallel to the underside of the  device 50. In
addition, the use of an expanding orifice to take advantage of the  



thermodynamic property of expanding gasses results in a localized cooling
effect. This,  in turn, results in a rapid thermal response. It should be
noted that the gas supplied by  the gas source 16 (FIG. 1) can be delivered
at an ambient temperature or the gas can be  cooled and delivered to gas
ports 13a-13d (FIG. 1) at a temperature which is lower than  ambient
temperature (e.g. a relatively cool temperature). 10 I he direct
impingement design of the present invention eliminates axially  directed
thermal resistance paths between the heating and cooling sources. Since
there  is no axially directed thermal resistance path between the cooling
and heating sources,  the system is provided having a relatively rapid
thermal response time and there is no  region of possible thermal fatigue
due to repeated heating and cooling of mechanical  15 structures. Although
the nozzle/jet structures are here shown provided in the base of the
temperature control structure 12, it should be appreciated that in some
embodiments is  may be desirable or necessary to orient the nozzle/jet
structures differently than here 20 shown. The nozzle/jet structures can be
oriented in any manner without departing from  the spirit and scope of the
invention provided that direct impingement of intermingled  heating and
cooling sources is provided. 16 WO 01/27707 PCTIUSOO/27175 All references
cited herein are hereby expressly incorporated herein by  reference in
their entirety. Having described preferred embodiments of the invention, it
will now become  apparent to one of ordinary skill in the art that other
embodiments incorporating their  concepts may be used. For example, in some
applications it may be desirable to raise the height of the  



vacuum structure 32 above the seating surface 26 such that the device is
disposed on 10 the top surface 36 of the vacuum tube 32. In this case, the
vacuum escape tubes 33  may not be required and the device could be
properly aligned before being picked up  by the temperature control
structure and placed in contact with a tester. Alternatively,  the tester
could be provided having an alignment structure to ensure that the device
is  properly aligned against the tester. is Also, the seating surface 26
may be provided having different shapes. For  example, if a perimeter edge
of a device under test corresponds to regions of particular  heat
generation or temperature variation, then the seating surface could be
provided  having a shape such that the device under test is substantially
or fully supports in a 20 central region thereof to thus leave exposed the
perimeter regions of the device. fn  this manner the expanding gases and
laser energy c -an impinge directly upon those  perimeter regions of the
device which correspond to regions of heat generation or temperature
variation in the device under test. With this approach, the cooling gases
and heating laser can be directed at the region of interest to thus better
control the 225 temperature of the device. Similarly, since devices
themselves can have particular regions of temperature  extremes (i.e.
so-called "hot spots" or "cold spots"), the direction of the gas jet
streams and the laser bean-is can be selected such that expanding gases
and/or laser APR 20 17 WO 01/27707 1 APR LUU  PCT/US00127175 



beams impinge particular regions of a device. One way in which the
directions of the  gas jets and laser beams can be changed is to provide
the channels 40 or the portion of  the channels 40 which open to the region
29 at an angle which is not normal to the  surface of the device. It is
felt therefore that these embodiments should not be limited to disclosed
embodiments, but rather should be limited only by the spirit and scope of
the  appended claims. 10 What is claimed is: 18 1 APR 2O  WO 01/27707
PCT/US00/27175 Claims A temperature control structure in which a device can
be disposed, the temperature control structure comprising: a body having a
seating surface which accepts the device and a heating/cooling region; one
or more gas channels extending into said body, each of said gas channels
having a first port adapted to accept a gas source; and one or more
optically clear channels extending into said body, each of said one  or
more optically clear channels having a first end which terminates at an
aperture in the heating/cooling region of said body and a second end
adapted to accept a laser signal an 10 wherein at least a portion of each
of said one or more optically clear channels intersect  11 with at least a
portion of one of said gas channels such that gas fed through the first
port  12 of said gas channel can exit through an orifice to expand and cool
the gas into the  13 heating/cooling region, while allowing said laser
light to pass through. 



2. The system of Claim I where entire system is provided from a monolithic
block of clear material. The system of Claim I further comprising a
retaining structure to retain the device on the seating surface of the
body. e system of Claim 3 wherein the retaining structure is provided as a
vacuum structure. The system of Clain 4 wherein said vacuum structure
comprises:  19 1 APR 20 WO 01/27707 PCT/US0O/27175 a tube projecting
through said body, said tube having a first end with a surface  below the
seating surface and having a second end which is adapted to couple to a
vacuum source. 6. The system of Claim 1 wherein the body includes a guiding
structure for  accurately guiding the device into a particular location on
the seating surface. The system of Claim 6 structure wherein said guiding
structure is provided from one or more tapered upper surfaces of said body
which terminate on said seating  surface. 8. The system of Claim 1 wherein
each of said optically clear channels is  provided having a region which
forms a nozzle such that a jet stream of expanding gas  exits the aperture
in the heating/cooling region. 9. The system of Claim 8 wherein each of
said optically clear channels is  provided having a conically shaped
portion. 10. The system of Claim 1 wherein the heating/cooling region
corresponds to a  recess region of said body defined by a plurality of
sidewalls and a base and wherein  



the apertures of said optically clear channels are provided in said base.
11. The system of Claim 1 wherein said base includes a plurality of recess
regions  in which the apertures of said optically clear channels are
provided. 12. The system of Claim I wherein said seating surface is defined
by a boss  projecting from a sidewall of said body. 20 WO 01/27707
PCT/USOO/27175 13. The system of Claim 1 wherein said seating surface is
disposed a distance  above the apertures in the heating/cooling region such
that a laser beam and gas  propagating through the apertures impinge on the
device in substantially the same  region of the device. The system of Claim
1 further comprising: a laser source coupled to said second end of each of
said optically clear channels; and a gas source coupled to the first end of
each of said gas channels. 15. A structure for controlling the temperature
of a device, the structure  comprising: (a) a body having a heating/cooling
region; and (b) a heating channel disposed in said body with one end of
said heating channel  exposed to the heating/cooling region in said body;
and (c) a cooling channel disposed in said body with one end of said
cooling channel  exposed to the heating/cooling region in said body and
wherein said heating and  cooling channels are disposed in said body such
that energy propagating in the heating  channel is intermingled with gas
propagating in said cooling channel and directly 



10 impinges upon the device. 16. The system of Claim 15 wherein each of
said optically clear channels is  provided having a shape such that a jet
stream of gas exits the aperture in the  heating/cooling region. 17. The
system of Claim 15 wherein each of said optically clear windows is
provided having a narrowing region which forms a nozzle to expand said gas
to allow  it to cool the chamber. AID,IR 2U 21 1 APR 20L WO 01/27707
PCT/USOO/27176 18. The system of Claim 16 wherein the heating/cooling
region corresponds to a  recess region of said body defined by a plurality
of sidewalls and a base and wherein  the apertures of said optically clear
channels are provided in said base. 19. The system of Claim 18 wherein said
base includes a plurality of recess  regions in which the apertures of said
optically clear channels are provided. 20. A temperature control system for
controlling the temperature of a device, the  system comprising: a
structure having provided therein a heating/cooling region, a laser channel
and a gas channel; a laser source coupled to the laser channel to transmit
light wherein said laser  channel is disposed such that light from said
laser source can directly impinge the  device; and a gas source coupled to
the gas channel to introduce gas into the structure, 



9 wherein said laser and gas channels are disposed such that a laser signal
propagating  Z 0 through said laser channel is intermingled with a gas flow
propagating through said  11 gas channel. 21. The system of Claim 21 where
gas expands as enters cooling region, thereby  cooling by adiabatic
expansion. 22 


