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VELCRO STRAPPING FOR SEMICONDUCTOR CARRYING TRAYS 
1IDEC8 

BACKGROUND OF THE INVENTION 

(1) Technical Field 

This invention relates generally to packaging systems for semiconductor integrated 

circuits, and more particularly, to a novel, reusable, antistatic strapping method for 

securing stacks of trays containing arrays of semiconductor devices during teSting 

operations, and which also allows for writing lot identification infonnation directly onw the 

straps. 

(2) Description of the Prior Art 

In view of the trend for higher and higher packing densities for semiconductor 

integrated circuits or chips, electronic mantifacturers have developed, in recent years, 

extremely miniaturized rectangular-shaped parts of the type having no terminal leads, such 

as pin grid array packages. Some of these -types of pin grid array paclca.ge structures are 

fonned with solder balls on their bottom surface rather than with external tenninal pin~ and 

are referred to as "ball grid arrays" (BGA) packages. Over the years, BGA packages of 

this type have become even smaller with extraordinary small outer dimensions and are 

somethimes referred to as "micro ball grid arrays," or micro BGA packages. For example, 

a typfoal micro BGA package having forty-four solder balls on its bottom surface may have 

· a lcnglh dimension of abouL 11 mm, a widLh dimension of about 6mm and a thickness of 

abi:>ut2mm. 
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During the manufacturing of semiconductor device packages, these packages are 

stored and transported to and from various types of processes or manufacturing equipment 

for carrying out different manufacturing or assembling steps. For example, the 

semiconductor device packages may be assembled, marked, tested, inspected and the like 

during which time the packages are handled and transported between the various 

manufacturing processes and/or machines. Further, after the processing steps have been 

completed, ~e semiconductor device packages are also packed and transported from a chip 

manufacturer's site to an assembly station at a customer's site where further assembly or 

testing operations are performed. 

· Heretofore, there is known m the prior art of a chip cai-rier tray having a plurality of .. 

separate compartments or pockets for a,ccommodating ~ ntJmber of individual 

semiconductor device packages spaiced apart from each other. Such a prior art chip carrier 

tray with a cover is illustrated in FIG. 1 The chip carrier tray 11 and the cover 12 are both 

formed of a general square-shaped configuration. FIG. 2 shows a cross-seetional view of 

the tray 11 which includes a plurality of separate compartments 15 each being capable of 

holding therein a single semiconductor device package 10. 

Conventionally, chip carrier trays are transported between manufacuring sites and 

processes in stacks of up to (and about) ten trays. The trays are banded together using 

antistatic strapping material 13 and are securely sealed by heat activation. The straps 13 

must be cut and discarded at each manufa.Cturing or proces~ing stage. The restrapping 

process requires that many strapping machines be maintained in every comer of the test 

·floor to minimize the transportation distance of unstrapped trays. In addition, the strapping 

material itself must he replaced at each step, a costly proposition for the manufaeturer 

and/or end user. 
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SUMMARY OFIBE INVENTION 

The objective of this invention relates directly to an effective and cost-saving means 

of securing trays containing semiconductor device pack.ages during transport between 

testing and other operations. 

The main object of the invention is to allow for the transport of these trays 

efficiently and safely to minimize yield losses due to mechanical failure. This method 

ensures that trays can be secured immediately after testing, reducing Bend leadproblems. 

Another object of the invention is to utilize Velcro strapping which is recyclable to 

secure the trays rather than employ one-time-.use strapping materials which must be cut and. 

replaced at each testing or manufacturing stage. 

Yet another object of this invention is to eliminate the need for heat activation of the 

strapping which has been the conventional approach to securing the· trays. The reuseable 

Velco strapping material allows the trays to oo·secured without heat activation and without 

·the heat activation macW.nery intrinsic to the process. 

Yet another object of this invention is to save money by reducing the need for 

strapping machines on each test floor, as well as reduce costs of the strapping material 

needed. In the past, the'strapping material had to be replaced at every manufacturing or 

testing step when the su-ap was cut to allow the semiconductor device packages to be 

-removed. With this invention's use of Velcro as the strapping material, the straps can be 
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opened without cutting and reclo~ed without heat activation and are, therefore, many 

times recyclable and reusable. 

Still another object of this invention is to provide a neat and piactical material 

handling on the test floor eliminating the need for multiple strapping. machines and 

excessive strapping material use and to provide an easy means. of identification of the 

tray lot. Lot identification (ID) can be written on the Velcro straps with a magic marker. 

In accord&nce with the objectives of the inyention, a method for safely sec~ng a 

stack of trays containing semiconductor devices is achieved. An antistatic strapping 

. a~tus for binding and securing· a plurality of semiconduCtor device earner trayS, "the 

apparatus including a strap member having opposed ends and a side defined as a top side 

spaced from a side defined as a botto~ side and a major surface defined by the opposed 

ends and top and bottom side~. A loop portion of a hook and loop fastening combination 

constitutes the major surface area on the top side of the strap member. A piece of hook 

portion having the same width as the strap member of the hook and loop fastening 

combination secured to the top side at a first end of the strap member, the hook portion . . 

extending the len~ of said strap member by at least about 80 mm. A conductive thread 

is sewn in a multiplicity of lengthwise tracks on said second side of said major surface to 

prevent build-up of static electricity. A "L" shaped buckle having a first transverse slot 

fonned ~erethrough and near the end of the longer leg, and a second transverse sl~t. 

fonned therethrough and near the end of the shorter leg. The second end of the strap , 
' 

member is inserted through first slot of the "L" shaped buckle and folded back to .itself, 

the bottom surface contain conductive thread tracks facing out, is sewn to secure the 

second end to the "L" shaped buckJe .. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 ·is an isometric view of a strapped tray arrangement of the prior art. 

FIG.2 is a cross-sectional view of a device tray of the prior art. 

. FIG. 3 is. an isometric view of a strapped tray arrangement of the invention. 

FIG. 4A and· 4B are isometric views of a strapping jig of the invention. 

FIGs. s~. Sb, and 5c are orthographic views of the invention, showing the top, end 

and side views of the Velcro strap. 

FIG. 6 is a· flow chart, of the invention, depicting the reusable nature of the Velcro 

strap and the cleaning and recycling of the straps during normal production .. 

FIG. 7 is another flow chart, of the_ invention, representing the extended scope of 

the Velcro strap usage to cover materials coming from the assembly area to the testfloor. 

DETA.Il.ED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to _FIGs. 2 and 3, this invention relates to handling of semiconductor 

device packages, and particularly, to a novel, reusable, antistatic strapping method for 

secur:ing a stack of stackable trays 11 ~ntaining·semiconductor device packages 16 held 

in pocket cavities 15. These packages are stored and transported to and from various 

types of processes or manufacturing operations for canying out different manufacturing 

· or assembling steps, for example~ the device packages 16 may be assembled, marked, 
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tested, inspected and the like during which time the device paekages are handled and 

transported between various manufacturing processes and/or machines. Further, after the 

processing steps have been completed, the semiconduct~r device packages are also 

packed and transported from a chip manufacturer's site to 8n assembly station at a 

customer's site where further assembly or testing is performed. 

FIG. 3 is a schematic drawing of the preferred method showing the unique use of 

Velcro straps 14 for securing up to a maximum of ten trays 11 during handling and 

transport within the manufacturing facility or at the customer's testing facility. 

FI~s. 4A and 4B are isometric views of a strapping jig 25 used for strappjng a 

stack of trays. FIG 4A illustrates the jig in a retracted position 21, FIG. 4B in an 

extended position 22. The extended position 22 is adjustable, in and out, to 

accommodate various tray sizes. Tray guides 17 help guide the trays for stacking and 

placing on rest pads 27 that support one end of the tray stack while the other end is 

supported by the adjustable support member 26. The strapping jig 25, therefore, is 

d~signed for manually guiding and stacking, up to ten trays, and banding the stack with 

Velcro straps placed, accessibly, within runways 18 and 19 to facilitate wrapping and 

securing both ends of the tray stack. 

FIG. 5a, 5b and 5c show the orthogonal projections of the Velcro strap and buckle 

assembly 30. The strap member 31 having opposed ends and a side defined as a top side 

32 spaced from a side defined as a bottom side 33 and a major swface defined by the 

opposed ends and top and bottom .sides, A loop portion 34 of a Velcro fasteni_ng 

combfoation constitutes the major surface area on the top sjde of the strap member 31. A 

piece of hook portion 35 having the same width as the strap member is secured. to the top 

side 32 at a first end of the strap member. The hook portion 35 extends the Jength of the 
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strap member by at least about eighty millimeters. _A conductive thread is sewn in a 

multiplicity oflengtbwise tracks 36 on the second side 33 of the major surface to prevent 

build-up of static electricity. AL-shaped buckle 37 having a first transverse slot 38 

formed therethrough and near the end of the ·shorter leg 39, and a second opening 41 

forming a shortened tubular member 40 that is bonded by welding to the distal end of the 

longer leg ofL-shaped buckle 37. The second end of the strap member is inserted 

through the first transverse slot 38 of the L-shaped buckle 37 and folded back to itself 

with the bottom surface, containing the conductive thread tracks, facing out, is sewn to 

secure the second end to the L-shaped buckle 37. The L-shaped buckle 37 provides a 

fulcrum support during tightening of the Velcro strap 30. The L-shaped buckle permits 

easy identification oflots as the flat area of the buck1e cau be written on directly with a 

magic marker. 

Fig. 6 is a flow chart which explains the reusable nature of the Velcro strapping 

and the cleaning and recycling of the straps during normal production. After count 

verification, the Pre-Test group will prepare the lot using the Velcro strap. Final test will 

restrap the lot. Baking can be done with the Velcro straps in place. After.completing the 

100% VM, the Manufacturing Specialist will remove the Velcro strap and replace with a 

polypropylene strap for final pack prior to customer shipping. At the end of the normal 

production run, the Velcro strap will be cleaned and returned to the pre-test area for 

recycling and reuse. 

FIG. 7 is another flow chart which explains the extended scope of the Velcro strap 

usage to cover materials coming from STATS assembly area to the test floor. The trays 

remain held in place by the Velcro straps during both pretest and final test eliminating 

movement of Bin 1 trays from handler to strapping machines locations. Trays can be 

secured immediately after testing, thereby reducing bent lead problems and saving both 
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. material costs and equipment running costs by rising Velcro straps instead of 

heat-activated polypropylene. After each round of production, the Velcro straps are 

cleaned and returned to the Pre-Test area for reuse and recycling. 

While the invention has been particularly shown and described with reference to 

the preferred embodiments thereof, it will be understood by those skilled in the art that 

various changes in form and details may be made without departing from the spi~t and 

scope of the invention. 
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CLAIMS 
1. An apparatus for securing a plurality of semiconductor device carrier 

trays, the apparatus comprising: 

a strap member having opposed ends and a side defined as a top side 

spaced from a side defined as a bottom side and a major surface 

defined by the opposed ends and top and bottom sides; 

a loop portion of a hook and loop fastening combination constitutes the 

major surface area on the top side of the strap member; 

a piece of hook portion having same width as said strap member of said 

hook and loop fastening combination is secured to the top side at a first . . 
end of said strap member, said hook portion extending the •ength of said 

strap member by at least abot.1. 80 mm; 

a conductive thread is sewn in a multiplicity of lengthwise tracks on 

said second side of said major swface to prevent build-up of static 

electricity; 

a ··v• shaped buckle having a first transverse slot formed therethrough 

and near the end of the shorter leg, and a second transverse opening 

formed therethrough and affixed near the end of the longer leg, wherein 

the second end of said strap member is inserted through first slot of said 

"L" shaped buckle and folded back to itself with said bottom surface 

containing conductive thread tracks facing out, is sewn to secure said 

second end to said "L" shaped buckle. 

2. The apparatus of claim 1 wherein the strap member has a strap width 

defined between the side edges of at least about 20 mm. 

3. The apparatus of claim 1 wherein the strap member has a strap length 

defined between the opposed ends of at least about 300 mm. 
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4. The apparatus of claim 1 wherein the "L" shaped buckle has a width 

30 defined between the side edges of at least about 27 mm and a thickness of 

at least about 1.2 mm. 

35 

40 

5. The apparatus of claim 1 wherein the "L" shaped buckle material is 

stainless steel having a length defined between the ends of at least about 142 cm. 

6. The apparatus of claim l wherein the tra~erse slots ·in said "L" ~haped 

buckle have a length defined between the slot's enels of at least about 2.2 

centimeters. 

7. The apparatus of claim I wherein the hook portion secured to the top 

side of the strap member is placed overlapping the first end by at least about 20 

mm. 

8. The apparatus of claim 1 wherein the piece of hook portion is fastened 

45 to the top surface of the strap member by means selected from the group 

incJuding sewing, heat seaJing, and riveting. 

50 

9. The apparatus of claim 8 wherein both loop and hook portions face the 

same direction after being fastened to each other. 

10. The apparatus of claim 1 wherein said strap member ·is a conductive 

antistatic hook and loop fastening combination. 
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11. A method for securing stacks of tray articles containing semiconductor 

55 devices, comprising the steps of 

60 

65 

70 

75 

80 

providing two. conductive antistatic straps, each having opposed 

ends and a side-defined as a top side spaced from a side defined as a 

. bottom side and a major surface defined by the opposed ends and top and 

· bottom sides, a loop portion of a hook and loop fastening combination 

constituting the major surface area on the top side of the strap member, 

a piece of hook portion having the same width as said strap member of 

said hook and loop fastening combination is secured to the top side at a 

first end of said strap member, said hook portion extending the length of 

said strap member by at least about 8() millimeters, a conductive thread 

sewn in a multiplicity of lengthwise tracks on said second side of said 

major surface to prevent build-up of static electricity, a "L" shaped 

· buckle having a first transverse slot fonned therethrough and near the 

end of the shorter leg, and a second transverse slot fonned therethrough 

i;md.near the end of the longer leg, wherein the second end of said strap 

member is inserted through first slot of said "L" shaped buckle and 

folded back to itself with said bottom surface containing conductive 

thread tracks facing out, is sewn to· secure said second end to said •"L" 

shaped buckle. 

providing a stack of articles containing semiconductor devices; 

. said provided conductive ho<?k and loop fastening combination straps are 

used to twice encircle said stack of articles; 

place •'L" shaped buckle of said conductive Velcro strap on top and across 

the width of stack of articles and wrap said strap to encircle said articles 

in a path taken down the side, under, up,. and then inserting said first end 

of strap, having the hook portion of said hook and loop fastening 
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combination, through the under side of the second slot of•'L" shaped 

buckle and folded down and agai11St the loop portion thereby detachably 

securing said articles. 

12. The method of claim 11 wherein the strap member has a strap width 

defined between the side edges of at least about 20 mm. 

13. The metho(f of claim 11 wherein the strap member has a strap length 

90 defined between the opposed ends of at least about 300 mm. 

95 

14. The.method of claim 11 wherein the .. L"' sh~ped bu~kle has a Width 

defined between the side ectges of at least about 27 mm and a thickness of 

atleast about 1.2 mm. 

15. The method of claim I 1 wherein the .. L" shaped buckle material is 

stainless steel having a length defined between the ends of at least about 142 cm. 

16. The method of claim 11 wherein the traverse slots in said ''L" shaped 

100 buckle have a length defined between the slot's ends of at least about 2.2 

centimeters. 

17. The method of claim 11 wherein the hook portion secured to the top 

side of the strap member is placed overlapping the first end by at least about 20 

105 mm. 
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18. The method of claim 11 wherein the piece of hook portion is fastened 

to the top surface of the strap member by means selected from the group 

including sewing, heat sealing, and riveting. 

19. The method of claim 18 wherein both loop and hook portions face the 

same direction after being fastened to each other. 

20. The method of claim 11 wherein said strap member is a conductive 

115 antistatic hook and loop fastening combination. 

120 

21. The method of claim 11 wherein said stack of artides can be a . 

minimum of one tray article and up to a maximum of about 10 tray articles 

including an empty tray used as a top cover. 

22. The method of claim 11 wherein said conductive antistatic hook and 

loop fastening combination are reusable, hence, cost effective. 

23. The method of claim 11 wherein strapping said stack of articles does 

125 not require special strapping machines following each manufacturing or 

processing sequence. 

24. The method· of claim 11 wherein said •0L" shaped buckle provides an 

easy means of identification by writing a lot identification on the surface of said 

130 "L" shaped buckle. 

25. A method for securing stacks of tray articles containing semiconductor 

devices using a mechanical jig, comprising the steps of: 

13 
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providing two ·conductive antistatic hook and loop fastening combination 

straps, eaeh having opposed ends and a side defined as a top side spaced 

from a side defined as a bottom side and a major surface defined by the 

opposed ends and top and bottom sides, a loop portion of a hook and 

loop fastening combination constituting the major surface area on the top 

side ofthe strap member, a piece of hook portion having the same width 

as said strap member of said hook and loop fastening combination is 

secured to the top side at a first erid of said strap member, said h~k 

. portion extending the length of said strap_ member by at least about 80 

millimeters, a conductive thread sewn in a multiplicity of lengthWise 

tracks, on said second side of said major surface to prevent build-up of 

static electricity, a ~'L" shaped buckle having a first transverse slot 

fonned therethrough and near the end of the shorter leg, and a second 

transverse slot fonned therethrough and near the end of the longer leg, 

wherein the second end of said strap member is inserted through first slot 

of said ••L" shaped buckle and folded back to itself with said bottom 

surface containing conductive thread tracks facing out, is sewn to 

secure said second end to said "L" shaped buckle. 

providing a stack of articles contai~ing semiconductor devices;· 

· said conductive hook and loop fastening combination straps are used to 

twice encircle said·stack of articles; 

155 place "L" shaped buckle of said conductive Velcro strap on top and across 

the width of stack of articles and wrap said strap to encircle said articles 

in a path taken down the side, under, up, and inserting said first end 

of strap, having the hook portion of said hook and loop fastening 

combination, through the under side of the second slot of "L" shaped 
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160 buckle and folded down and against the loop portion thereby detachably 

165 

securing said articles. 

26. The· method of claim 25 wherein the strap member has a strap width 

def med between the side edges of at least about 20. mm. 

27. The method of claim 25 wherein the strap member has a strap length 

defined between the opposed ends of at least about 300 mm. 

28. The method of claim 25 wherein the "L'' shaped buckle has a width · 

170 defined between the side edges of at least about 27 mm and a thickness of 

175 

at least about 1.2 mm. 

29. The method of claim 25 wherein the "L" shaped buckle material is 

stainless steel having a length defined between the ends of at least about 142 cm. 

30. The method of claim 25 wherein the traverse slots in said "L" shaped 

buckle have a length defined between the slot's ends of at least about 2.2 

centimeters. 

180 31. The method of claim 25 wherein the hook portion secured to the. top 

side of the strap member is placed overlapping the first end by at least about 20 

mm. 

32. The method of claim 25 wherein the piece of hook portion is fastened 

185 · to the top surface of the strap member by means selected from the group 

including sewing, heat sealing, and riveting. 
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33. The method of claim 25 wherein both loop and hook portions face the 

same direction after being fastened to each other. 

34. The method of claim 25 wherein said strap member is a conductive 

antistatic hook and loop fastening combination. 

35. The method of claim 25 wherein said stack of articles can be a 

· 195 minimum of one tray article including a removable cover, to a maximum of about 

10 tray articles including a top cover. 

200 

36. The method of cl~m 25 wherein said conductive antistatic hook and 

loop fastening combination straps ~ reusable, hence, cost effective. 

37. The method of claim 25 wherein strapping said stack of articles does 

not require special str-apping machines fol~owing each manufacturing or 

processing sequence. 

205 38. ·The method of claim 25 wherein said "L" shaped buckle provides an 

easy means of identification by writing a lot identification on the surface of said 

"'L" shaped buckJe. 
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