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[57] ABSTRACT 

The present invention introduces a method of reducing 
conductive and convective heat loss from the battery unit in 
battery-powered devices, such as RFID tag devices. Battery 
heat loss prevention is accomplished by suspending the 
battery in a vacuum or within a low thermally conductivity 
gas, such as air. nitrogen, helium or argon. Further improve 
ment is accomplished by using a minimum number of 
suspension points made of solid material which possesses a 
low thermally conductivity. The battery can be suspended by 
various means. the ?rst of which totally encapsulates the 
battery using the minimum number of solid material sus 
pension points mentioned above, and the second of which 
only a portion of the battery (such as the lower portion) is 
suspended in a low thermally conductive material and the 
upper portion is encapsulated by the low thermally conduc 
tive material fabricated in an arching structure that does not 
contact the upper portion of the battery. Both approaches 
allow suspension of the integrated circuit (IC) to be driven 
by the battery within the same con?nes of the battery by 
bonding the IC to the upper surface of the battery with the 
IC thereby residing underneath either the top solid material 
structure of the ?rst approach or the arching structure of 
solid material of the second approach. 

77 Claims, 1 Drawing Sheet 
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METHOD FOR REDUCING CONDUCTIVE 
AND CONVECTIVE HEAT LOSS FROM THE 
BATTERY IN AN RFII) TAG OR OTHER 

BATTERY-POWERED DEVICES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

This invention relates generally to the ?eld of battery 
powered IC devices such as radio frequency transceiver 
systems. and in particular. radio frequency identi?cation 
(RFID) devices (or tags). More speci?cally, a method is 
disclosed that prevents battery heat loss in battery-powered 
devices. such as in an RFID tag. 

BACKGROUND OF THE INVENTION 

The ?eld of RFID systems has evolved over the past years 
from systems developed in relatively large packages (size of 
a cigarette package) containing battery powered 
transmission/receiving circuitry or transceiver, such as the 
identi?cation system disclosed in U.S. Pat. No. 4.274.083, to 
passive systems (the size of a credit card) in which the 
transceiver receives its power from the base station or 
interrogator, such as the identi?cation system disclosed in 
U.S. Pat. No. 4,654,658. 

Although a low-cost RFID system having a battery pow 
ered transceiver allows for greater distance between the 
interrogator and the transceiver units, the physical size of the 
transceiver unit has pushed the industry towards the passive 
transceiver. technology as disclosed in U.S. Pat. No. 4,654, 
658 and 4,730,188. However. the limit in RF communication 
distance between transceiver and interrogator in low-cost 
passive systems is in the 2 foot or less range if reasonable 
accuracy of information collected is to be achieved and low 
power, low-cost interrogators are to be used. 
The memory used in RFID systems depends on the type 

of system used wherein. most passive systems use a pro 
grammable read only memory (PROM) of some sort that 
will retain its programmed data even when power is dis 
rupted or removed while a battery backed system may use 
any memory type, including random access memory 
(RAM). that requires a continuous power source to retain 
programmed data. 
Though an RFlD system may vary in transceiver type. the 

memory used and circuitry con?guration, a battery backed 
system is more desirable as a greater communication range 
is possible allowing for more remote placement of the RFID 
tag itself. Since the performance of a battery degrades at low 
temperatures, the longer the battery temperature can be 
maintained at higher temperatures. the better. The present 
invention discloses a unique method of reducing conductive 
and convective heat loss from the battery unit in an RFID tag 
or other battery-powered devices to allow improved opera 
tion of compatible RFID systems that will readily be rec’ 
ognized by one skilled in the art in accordance with the 
mesent invention described herein. 

All U.S. Patents cited herein are hereby incorporated by 
reference. 

SUMMARY OF THE INVENTION 

The present invention introduces a method of reducing 
conductive and convective heat loss from the battery unit in 
battery-powered devices. such as RFID tag devices. 
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2 
The present invention accomplishes reduction of battery 

heat loss by suspending the battery in a vacuum or within a 
low thermally conductive gas. such as air. nitrogen. helium 
or argon. The thermal conductivity constant (represented by 
the lower case letter “k”) of the gases mentioned above at 
32° C. are: 

Argon. k=0.009l5. 
Air, k=0.0l40. 
Nitrogen. k=0.0l40, and 
Helium. k=0.08l8. 
The lower the thermal conductivity constant the lesser the 

amount of heat that the gases will dissipate. therefore it 
would be ideal to have the battery suspended in a vacuum 
while enclosed in a package. since a vacuum has in?nite 
thermal conductivity resistance in ideal conditions. 

Further improvement is accomplished by using a ruini 
mum number of suspension points made of solid material 
which possesses a low thermally conductivity. such as 
polyester (valox) which has a thermal conductivity constant 
of k=9.822. With a minimum number of suspension points 
(one suspension tip per surface). the thermal conductivity of 
the solid material would be reduced by more than 10 times. 
The circuit being powered by the suspended battery could 

also be suspended in the same space as the battery or in its 
separate space in close proximity to the suspender battery. 
The battery can be suspended by various means. the ?rst 

of which totally encapsulates the battery using the minimum 
number of solid material suspension points mentioned 
above. and the second of which only a portion of the battery 
(such as the lower portion) is suspended in a low thermally 
conductive material and the upper portion is encapsulated by 
the low thermally conductive material fabricated in an 
arching structure that does not contact the upper portion of 
the battery. 

Both approaches allow suspension of the integrated cir 
cuit (IC) to be driven by the battery within the same con?nes 
of the battery by bonding the IC to the upper surface of the 
battery with the IC thereby residing underneath either the 
top solid material structure of the ?rst approach or the 
arching structure of solid material of the second approach. 

Another bene?t of these low heat dissipation methods is 
that energy generated from heating of the battery during its 
normal operation will be retained, thus raising the tempera 
ture of the battery for a longer period of time. during which 
the battery will perform at higher e?iciency. 

Implementation of the present invention will become 
readily understandable to one skilled in the art in the detailed 
description that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a composite moss-sectional view of a ?rst 

embodiment of the present invention depicting a battery and 
an IC suspended in separate spaces by a low thermally 
conductive material in close proximity to one another; 

FIG. 2 shows a composite cross-sectional view of a 
second embodiment of the present invention depicting a 
battery and an IC suspended in the con?nes of the same solid 
low thermally conductive material; and 

FIG. 3 shows a composite cross-sectional view of a third 
embodiment of the present invention depicting a battery and 
an IC suspended in the con?nes of the same solid low 
thermally conductive material processes into an arching 
structure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Several embodiments of the present invention are dis 
closed with a ?rst embodiment depicted in FIG. 1 of a 



Re. 35,765 
3 

battery and an IC suspended in separate spaces by a low 
thermally conductive material in close proximity to one 
another; a second embodiment depicted in FIG. 2 depicting 
a battery and an IC suspended in the con?nes of the same 
solid low thermally conductive material; and a third embodi 
ment‘ shown in FIG. 3 depicting a battery and an IC 
suspended in the con?nes of the same solid low thermally 
conductive material processes into an arching structure all of 
which are described hereinafter. The concepts of the pre 
ferred embodiments can be incorporated. by one skilled in 
the art. into fabricated devices using battery power. such as 
RF transceiver systems and in particular into a RFID tag. 

Referring now to FIG. 1. a low thermally conductive 
material 11 is fabricated to enclose battery 12in a suspended 
enclosure by the presence of suspension tips 13. The number 
of suspension tips 13in the example provided in the cross 
section of FIG. 1 shows 7 suspension tips: three supporting 
the lower portion of battery 12; one supporting each sides of 
battery 12; and two supporting the upper portion of battery 
12. The actual number of suspension tips will vary according 
to the size of battery, but optimum battery heat loss preven 
tion will result by fabricating the minimum number of 
suspension tips necessary to provide adequate support for 
battery 12. The resulting space 14 between low thermally 
conductive material 11 and battery 12 may be left as a 
vacuum or ?lled with a suitable insulating gas such as argon. 
nitrogen. helium or simply air. 

In a like manner. IC 17 has been suspended separately in 
low thm'mally conductive material 11. Suspension tips 15 
support IC17 in space 16. IC 17 is suspended separately 
from battery 12 to prevent the IC die from raising to the 
temperature of the battery. Although not shown. positive and 
negative leads from the battery’s terminals connect to IC 17 
to supply operating power. 

Referring now to FIG. 2. a low thermally conductive 
material 21 is fabricated to enclose mutually constructed 
battery 22 and IC 23 in a suspended manner by the presence 
of suspension tips 24. As in FIG. 1. the number of suspen 
sion tips 24 in the example provided in the cross-section of 
FIG. 2 shows 6 suspension tips: three supporting the lower 
portion of battery 22; one supporting each sides of battery 
22; and two supporting the upper portion of IC 23. Again, 
the actual number of suspension tips will vary according to 
the size of battery. but optimum battery heat loss prevention 
will result by fabricating the minimum number of suspen 
sion tips necessary to provide adequate support for the 
combinational structure comprising battery 22 and IC 23. 
The resulting space 25 between low thermally conductive 
material21 andthe structure ofbattery22andIC23may 
also be a vacuum or ?lled with a suitable low thermally 
conductive gas such as argon. nitrogen. helium or simply air. 

Referring now to FIG. 3. a low thermally conductive 
material 31 is fabricated to enclose battery 32 and IC 33 in 
a suspended manner by the presence of suspension tips 35. 
IC 33 has been attached to battery 32 by bonding agent 34 
(such as epoxy) to eliminate the need for suspension tips to 
contact the upper sin-face of IC 33. In this arrangement, low 
thermally conductive material 31 is fabricated to form an 
arching component 37 overlying IC 33. The presence of arch 
37 and the lack of suspension tips contacting IC 33 avoid the 
possibility of outside pressure being applied to IC 33. In this 
embodiment. the number of suspension tips 35 in the 
example provided in the cross-section of FIG. 3 shows 6 
suspension tips: two supporting the lower portion of battery 
32; one supporting each sides of battery 32; and two 
supporting an outside upper portion of battery 32. Again. the 
actual number of suspension tips will vary according to the 
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size of battery. but optimum battery heat loss prevention will 
result by fabricating the minimum number of suspension tips 
necessary to provide adequate support for the combinational 
structure comprising battery 32 and IC 33. The resulting 
space 36 between low thermally conductive material 31 and 
the structure of battery 32 and IC 33 may also be a vacuum 
or ?lled with a suitable low thermally conductive gas such 
as argon. nitrogen. helium or simply air. 
The lower the thermal conductivity constant the lesser the 

amount of heat that the gases will dissipate. therefore in the 
three embodiments discussed. it would be ideal to have the 
battery and/or IC suspended in a vacuum while enclosed in 
a package. since a vacuum has in?nite thermal conductivity 
resistance in ideal conditions. 

In the case where the solid material used to encapsulate 
the battery and/or IC is polyester. a mold of each half of the 
needed package size having the desired number of suspen 
sion points would be one method of forming the package. 
The battery and/or IC combination could be attached to one 
of the molded halves and the other half of the package then 
combined to the ?rst molded half. The package would need 
to be sealed in an air-tight fashion in order to allow an 
injection of gas or the creation of a vacuum. 

Although molding the polyester in order to encapsulate 
the battery and/or IC combination is suggested. other encap 
sulation methods known to those skilled in the art may be 
used without departing from the scope of the invention. 

It is to be understood that although the present invention 
has been described in several embodiments. various modi 
?cations known to those skilled in the art. such as substi 
tuting other gases for argon. nitrogen. helium or air and 
rearranging the orientation of the battery and IC 
relationship. may be made without departing from the inven 
tion as recited in the several claims appended hereto. 

I claim: 
1. Abattery powered unit comprising an integrated circuit 

(IC) and a battery for powering said IC wherein said IC and 
said battery are enclosed in a low thermally conductive 
material having a thermal conductivity constant less than 
k=l0. and suspended therein by multiple pointed suspension 
tips comprising said low thermally conductive material. 

2. The battery powered unit of claim 1 wherein said 
thermally condudive material is polyester. 

3. The battery powered unit or claim 1 wherein said IC 
and said battery are separately enclosed in said thermally 
conductive material. 

4. The battery powered unit of claim 1 wherein said IC 
and said battery are adjacently enclosed in said thermally 
conductive material. 

5. The battery powered unit of claim 3 wherein said 
thermally conductive material arches over said IC without 
making direct contact. 

6. The battery powered unit of claim 3 wherein said IC is 
attached to said battery by bonding means. 

7. The battery powered unit of claim 6 wherein said 
bonding means comprises epoxy. 

8. The battery powered unit of claim 1 wherein said 
suspending IC and said battery within said thermal conduc 
tive material forms areas of spacing therebetween. 

9. The battery powered unit of claim 8 wherein said areas 
of spacing comprise a vacuum. 

10. The battery powered unit of claim 8 wherein said areas 
of spacing comprise insulating gas. 

11. The battery powered unit of claim 10 wherein said 
insulating gas is selected from the group consisting of argon. 
nitrogen, helium and air. 

12. A battery powered unit comprising an integrated 
circuit (IC) and a battery for powering said IC wherein said 
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IC and said battery are enclosed in a low thermally conduc 
tive material having a thermal conductivity constant less 
than k=10. and suspended therein by multiple pointed sus 
pension tips comprising said low thermally conductive 
material; 

wherein said IC is attached to said battery by a bonding 
means and said thermally conductive material arches 
over said IC without making direct contact to said IC. 

13. The battery powered unit of claim 12 wherein said 
thermally conductive material is polyester. 

14. The battery powered unit of claim 12 wherein said 
bonding means comprises epoxy. 

15. The battery powered unit of claim 12 wherein said 
suspending IC and said battery within said thermal conduc 
tive material forms areas of spacing therebetween. 

16. The battery powered unit of claim 15 wherein said 
area of spacing comprise a vacuum. 

17. The battery powered unit of claim 15 wherein said 
areas of spacing comprise insulating gas. 

18. The battery powered unit of claim 17 wherein said 
insulating gas is selected from the group consisting of argon. 
nitrogen, helium and air. 

19. Aradio frequency (RF) transceiver system comprising 
?rst and second sending/receiving units wherein said second 
sending/receiving unit comprises a communication inte 
grated circuit (IC) and a battery for powering said commu 
nication IC wherein said IC and said battery are enclosed in 
a low thermally conductive material having a thermal con 
ductivity constant less than k=l0, and suspended therein by 
multiple pointed suspension tips comprising said low ther 
mally conductive material. 

20. The radio frequency transceiver system of claim 19 
wherein said thermally condudive material is polyester. 

21. The radio frequency transceiver system of claim 19 
wherein said IC and said battery are separately enclosed in 
said thermally conductive material. 

22. The radio frequency transceiver system of claim 19 
wherein said IC and said battery are adjacently closed in said 
thermally conductive material. 

23. The radio frequency transceiver system of claim 22 
wherein said IC is attached to said battery by bonding 
means. 

24. The radio frequency transceiver system of claim 23 
wherein said bonding means comprises epoxy. 

25. The radio frequency transceiver system of claim 19 
wherein said suspending IC and said battery within said 
thermal conductive material forms areas of spacing therebe 
tween. 

26. The radio frequency transceiver system of claim 25 
wherein said areas of spacing comprise a vacuum. 

27. The radio frequency transceiver system of claim 25 
wherein said areas of spacing comprise insulating gas. 

28. The radio frequency transceiver system of claim 27 
wherein said insulating gas is selected from the group 
consisting of argon. nitrogen. helium and air. 

29. Aradio frequency (RF) transceiver system comprising 
?rst and second sending/receiving units wherein said second 
sending/receiving unit comprises a communication inte 
grated circuit (IC) and a battery for powering said commu 
nication IC wherein said IC and said battery are enclosed in 
a low thermally conductive material having a thermal con 
ductivity constant less than k=10, and suspended therein by 
multiple pointed suspension tips comprising said low ther 
mally conductive material; 

wherein said IC is attached to said battery by a bonding 
means and said thermally conductive material arches 
over said IC without making direct contact to said IC. 

10 

15 

20 

25 

30 

35 

45 

50 

55 

6 
30. The radio frequency transceiver system of claim 29 

wherein said thermally conductive material is polyester. 
31. The radio frequency transceiver system of claim 29 

wherein said bonding means comprises epoxy. 
32. The radio frequency transceiver system of claim 29 

wherein said suspending IC and said battery within said 
thermal conductive material forms areas of spacing therebe 
W166i]. 

33. The radio frequency transceiver system of claim 32 
wherein said areas of spacing comprise a vacuum. 

34. The radio frequency transceiver system of claim 32 
wherein said areas of spacing comprise insulating gas. 

35. The radio frequency transceiver system of claim 34 
wherein said insulating gas is selected from the group 
consisting of argon. nitrogen. helium and air. 

36. A method of insulating a battery powered unit includ 
ing an integrated circuit having a plurality of surfaces and 
a battery having a plurality of surfaces for powering said 
integrated circuit, said method comprising the steps of: 
forming a low thermally conductive material to enclose said 

battery therein, the low thermally conductive material 
being formed having a plurality of suspension tips, at 
least one suspension tip for engaging at least one surface 
of said plurality of said surfaces of said battery; and 

suspending said battery within the low thermally conducn've 
material by at least one suspension tip of the plurality 
suspension tips of the low thermally conductive material 
contacting at least one surface of said plurality of sur 
faces of said battery. 
37. The method of claim 36, wherein the low thennolly 

conductive material having a thermal conductivity constant 
less than k=10. 

38. The method of claim 36, wherein the low thermally 
conductive material includes polyester: 

39. The method of claim 36, wherein the step of suspend 
ing said battery within the low thermally conductive mate 
rial includes: 
suspending said battery in a ?rst portion of the low ther 

mally conductive material; and 
suspending said integrated circuit in a second portion of the 

low thermally conductive material. 
40. The method of claim 29, wherein the ?rst portion of 

the low thermally conductive material is separate from the 
second portion of the low thermally conductive material. 

41. The method of claim 39, wherein said battery is 
suspended adjacent said integrated circuit in the low ther 
mally conductive material. 

42. The method of claim 39, wherein the step of suspend 
ing said battery within the low thermally conductive mate 
rial includes: 
suspending said battery in a ?rst portion of the low ther 

mally conductive material; and 
suspending said integrated circuit in a second portion of the 

low thermally conductive material, the second portion of 
the low thermally conductive material arching over said 
integrated circuit without making direct contact with the 
low thermally conductive material. 
43. The method of claim 36, further comprising the step 

of: 
attaching said integrated circuit to said battery. 

44. The method of claim 43, wherein the step of attaching 
said integrated circuit to said battery includes bonding said 
integrated circuit to said battery. 

45. The method of claim 43, wherein the step of attaching 
said integrated circuit to said battery includes using epoxy 
to bond said integrated circuit to said battery. 

46. The method of claim 36, wherein the step of suspend 
ing said battery within the low thermally conductive mate 
rial includes: 
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suspending said battery within the low thermally conductive 
material by at least one suspension tip of the plurality of 
suspension tips of the low thermally conductive material 
contacting at least one surface of said plurality of sur 
faces of said battery, the plurality of suspension tips of the 
low thermally conductive material forming areas of 
spaces therebetween. 
47. The method of claim 46, further comprising the step 

of: 
evacuating the areas of spaces formed between the plurality 

of suspension tips of the low thermally conductive mate 
rial. 
48. The method of claim 46, further comprising the step 

placing insulating gas in the areas of spaces formed between 
the plurality of suspension tips of the low thermally 
conductive material. 
49. The method of claim 46, further comprising the step 

placing insulating gas in the areas of spaces formed between 
the plurality of suspension tips of the low thermally 
conductive material, the insulating gas being selected 
from the group consisting of argon, nitrogen, helium and 
arr. 

50. A method of insulating a battery powered unit includ 
ing an integrated circuit having a plurality of surfaces and e 
a battery having a plurality of surfaces for powering said 
integrated circuit, said method comprising the steps of: 
forming a low thermally conductive material to enclose said 

battery therein, the low thermally conductive material 
being formed having a plurality of suspension tips, at 
least one suspension tip for engaging at least one surface 
of said plurality of said surfaces of said battery; 

attaching said integrated circuit to said battery by bonding 
said integrated circuit to said battery; 

suspending said battery in a ?rst portion of the low ther 
mally conductive material; and 

suspending said integrated circuit in a second portion of the 
low thermally conductive material, the second portion of 
the low thermally conductive material arching over said 
integrated circuit without making direct contact with the 
low thermally conductive material. 
51. The method of claim 50, wherein the low thermally 

conductive material having a thermal conductivity constant 
less than k.=10. 

52. The method of claim 50, wherein the low thermally 
conductive material includes polyester: 

53. The method of claim 50, wherein the step of attaching 
said integrated circuit to said battery includes using epoxy 
to bond said integrated circuit to said battery. 

54. The method of claim 50, wherein the step of suspend 
ing said battery within the low thermally conductive mate 
rial includes: 
suspending said battery within the low themtally conductive 

material by at least one suspension tip of the plurality of 
suspension tips of the low thermally conductive material 
contacting at least one surface of said plurality of sur 
faces of said battery, the plurality of suspension tips of the 
low thermally conductive material forming areas of 
spaces therebetween; and 

suspending said integrated circuit within the low thermally 
conductive material by at least one suspension tip of the 
plurality of suspension tips of the low thermally conduc 
tive material contacting at least one surface of said 
plurality of surfaces of said battery, the plurality of 
suspension tips of the low thermally conductive material 
forming areas of spaces therebetween. 
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55. The method of claim 54, ?irther comprising the steps 

of? 
evacuating the areas of spaces formed between the plurality 

of suspension tips of the low thermally conductive mate 
rial. 
56. The method of claim 54, further comprising the step 

of: 
placing insulating gas in the areas of spaces formed between 

the plurality of suspension tips of the low thermally 
conductive material. 
57. The method of claim 54, further comprising the step 

of: 
placing insulating gas in the areas of spaces formed between 

the plurality of suspension tips of the low themrally 
conductive material, insulating gas being selected from 
the group consisting of argon, nitrogen, helium, and air: 
58. A method of making a radio frequency transceiver 

system including ?rst and second sending/receiving units 
wherein said second sending/receiving unit includes a com 
munication integrated circuit having a plurality of surfaces 
and a battery having a plurality of surfaces for powering 
said communication integrated circuit, said method com 
prising the steps of} 
fomu'ng a low thermally conductive material to enclose said 

communication integrated circuit and said battery 
therein, the low thermally conductive material being 
formed having a plurality of suspension tips, at least one 
suspension tip for engaging at least one sug‘ace of said 
plurality of said surfaces of said communication inte 
grated cireuit and for engaging at least one surface of 
said plurality of surfaces of said battery; and 

suspending said communication integrated circuit and said 
battery within the low thermally conductive material by at 
least one suspension tip of the plurality of suspension tips 
of the low thermally conductive material contacting at 
least one surface of said plurality of surfaces of said 
communication integrated circuit and at least one sus 
pension tip of the plurality of suspension tips contacting 
at least one surface of said plurality of surfaces of said 
battery. 
59. The method of claim 58, wherein the low thermally 

conductive material has a thermal conductivity constant less 
than k=10. 

60. The method of claim 58, wherein the low thermally 
conductive material includes polyester: 

6]. The method of claim 58, wherein said communication 
integrated circuit is separately suspended in the low ther 
mally conductive material from said battery in the low 
thermally conductive material. ' 

62. The method of claim 58, wherein said battery is 
suspended adjacent said communication integrated circuit 
in the low thermally conductive material. 

63. The method of claim 58, further comprising the step 
of? 
attaching said communication integrated circuit to said 

battery. 
64. The method of claim 63, wherein the step of attaching 

said communication integrated circuit to said battery 
includes bonding said integrated circuit to said battery. 

65. The method of claim 63, wherein the step of attaching 
said communication integrated circuit to said battery 
includes using epoxy to bond said communication integrated 
circuit to said battery. 

66. The method of claim 63, wherein the step of suspend 
ing said battery within the low thermally conductive mate 
rial includes: 
suspending said communication integrated circuit and said 

battery within the low thermally conductive material by at 
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least one suspension tip of the plurality of suspension tips 
of the low thermally conductive material contacting at 
least one su?'ace of said plurality of surfaces of said 
communication integrated circuit and at least one sus 
pension tip of the plurality of suspension tips contacting 
at least one surface of said plurality of surfaces of the 
battery, the plurality of suspension tips of the low ther 
mally conductive material forming areas of spaces ther 
ebetween. 
67. The method of claim 66, ?trther comprising the step 

of: 
evacuating the areas of spaces formed between the plurality 

of suspension tips of the low thermally conductive mate 
rial. 
68. The method of claim 66, ?irther comprising the step 

of: 
placing insulating gas in the areas of spaces formed between 

the plurality of suspension tips of the low thermally 
conductive material. 
69. The method of claim 66, ?u'ther comprising the step 

of: 
placing insulating gas in the areas of spaces formed between 

the plurality of suspension tips of die low thermally 
conductive material, the insulating gas being selected 
from the group consisting of argon, nitrogen, helium and 
arr. 

70. A method of making a radio frequency transceiver 
system including ?rst and second sending/receiving units 
wherein said second sending/receiving unit includes a corn 
munication integrated circuit having a plurality of surfaces 
and a battery having a plurality of surfaces for powering 
said communication integrated circuit, said method com 
prising the step of: 
forming a low thermally conductive material to enclose said 

communication integrated circuit and said battery 
therein, the low thermally conductive material being 
formed having a plurality of suspension tips for engaging 
at least one surface of said plurality of said surfaces of 
said communication integrated circuit and at least on 
surface of said plurality of surfaces of said battery; 

bonding said communication integrated circuit to said bat 
tery; and 

suspending said communication integrated circuit and said 
battery within the low thermally conductive material by at 
least one suspension tip of the plurality of suspension tips 
of the low thermally conductive material contacting at 
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least one surface of said plurality of surfaces of said 
battery, the low thermally conductive material arching 
over said integrated circuit without making direct contact 
with the low themrally conductive material. 
71. The method of claim 70, wherein the low thermally 

conductive material has a thermal conductivity constant less 
than k=l0. 

72. The method of claim 70, wherein thermally conductive 
material includes polyester. 

73. The method of claim 70, wherein the step of bonding 
said communication integrated circuit to said battery 
includes using epoxy to bond said communication integrated 
circuit to said battery. 

74. The method of claim 70, wherein the step of suspend 
ing said communication integrated circuit and said battery 
includes: 
suspending said communication integrated circuit and said 

battery within the low thermally conductive material by at 
least one suspension tip of the plurality of suspension tips 
of the low thermally conductive material contacting at 
least one surface of said plurality of surfaces of said 
battery, the low themtally conductive material arching 
over said integrated circuit without making direct contact 
with the low thermally conductive materials, the plurality 
of suspension tips of the low thermally conductive mate 
rial forming areas of spaces therebetween. 
75. The method of claim 74, further comprising the step 

of? 
evacuating the areas of spaces formed between the plurality 

of suspension tips of the low thermally conductive mate 
riaL 
76. The method of claim 75, further comprising the step 

of: 
placing insulating gas in the areas of spaces formed between 

the plurality of suspension tips of the low thermally 
conductive material. 
77. The method of claim 75, further comprising the step 

of: 
placing insulating gas in the areas of spaces formed between 

the plurality of suspension tips of the low thermally 
conductive material, the insulating gas being selected 
from the group consisting of argon, nitrogen, helium and 
an: 


