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(57) ABSTRACT 
A tray loading system for tested electronic components 
including a tray loading bin adapted to prevent trays of a first 
configuration from being operably received in a first bin oper 
ating mode and to operably receive trays of the first configu 
ration in a second bin operating mode. The system also 
includes an operating mode Switching assembly adapted to 
automatically change from the second operating mode to the 
first operating mode in response to an operation associated 
with removal of loaded trays of the first configuration from 
the tray loading bin. 
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TRAY LOADING SYSTEM FOR 
ELECTRONIC COMPONENTS 

BACKGROUND 

0001 Modern electronic apparatus typically include mul 
tiple electronic components, such as integrated circuit dies 
and passive components. Such electronic components are 
generally manufactured at one facility and then transported to 
another facility where the components are tested and catego 
rized based upon the test results. These categories are some 
times simply "good for components that have passed the 
testing requirements or “bad” for those that have failed. In 
other cases there may be more than two categories, for 
example, 'good1 for components meeting a first set of test 
standards, 'good2 for components meeting a second, lesser 
set of test standards and “bad” for failing components 
0002 Components are placed in different shipping con 

tainers, based upon their respective test categories. The 
loaded shipping containers are then typically returned to the 
manufacturer, or the manufacturer's designee, where the 
components are further processed. For example, good1 com 
ponents may be mounted on circuit boards; good2 compo 
nents may be further tested; and bad components may be 
discarded at the testing facility or returned to the manufac 
turer for analysis. 
0003 More complex electronic components, such as inte 
grated circuit dies, are usually shipped in component trays. 
Most modern trays conform to industry standards for size, 
shape and composition. Such component shipping trays, 
Sometimes referred to as "matrix trays.” are rectangular in 
shape and have multiple, identical, component receiving 
compartments arranged in a rectangular grid. Sometimes the 
shape of the tray is used to identify the category of compo 
nents that is contained in the tray. For this reason, many 
shipping trays are constructed to receive exterior inserts that 
may be used to selectively change the shape/footprint of the 
tray. 
0004 Various types of automated component testing and 
handling machines have been used to test components and 
load them into appropriate component shipping trays in a 
continuous process. Such systems are described, for example, 
in the following patents: U.S. Pat. No. 5,150,797 of Shibata, 
issued Sep. 29, 1992; U.S. Pat. No. 5.290,134 of Baba, issued 
Mar. 1, 1994: U.S. Pat. No. 5,807,066 of Smith, issued Sep. 
15, 1998: U.S. Pat. No. 6,070,731 of Kobayashi et al., issued 
Jun. 6, 2000; and U.S. Pat. No. 6,384.361 of Vijaykumar, 
issued May 7, 2002, all of which are hereby incorporated by 
reference for all that is disclosed therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1A is a schematic drawing of a prior art elec 
tronic component testing and handling machine. 
0006 FIG. 1B is a schematic drawing of a prior art tray 
loading system of the testing and handling machine of FIG.1. 
0007 FIG. 2 is a schematic top view of an electronic 
component tray of a first configuration shown inoperably 
mounted in a tray bin. 
0008 FIG. 3 is a schematic top view of an electronic 
component tray of a second configuration shown operably 
mounted in the tray bin of FIG. 2. 
0009 FIG. 4 is a schematic drawing of a tray loading 
system illustrating the major operating units thereof. 
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(0010 FIGS. 5-27 are schematic drawing of the tray load 
ing system of FIG. 4 illustrating a series of operations that 
may be performed by the tray loading system. 
0011 FIG. 28 is a circuit for extending and retracting a bin 
key cylinder. 
0012 FIG. 29 is a flow chart of a method of using a 
Switching assembly 

DETAILED DESCRIPTION 

0013 FIG. 1A is a schematic drawing of a prior art elec 
tronic component testing and handling machine 10, known as 
aYokogawa R. Handler. The testing and handling machine 10 
(“handler 10') has an input tray loading station 11. At station 
11, input trays loaded with electronic components that are to 
be tested are received by the handler 10. Here the components 
are unloaded from the trays and moved to a preheating station 
12, as by a conventional pick-and place machine. At the 
preheating station 12, the components are heated to a prede 
termined temperature. Next, at a load shuttle station 13, the 
preheated components are placed in a predetermined align 
ment for testing. Then, at a testing station 14, the components 
are moved to a series of test sockets where one or more 
functionality and continuity tests are performed on them. The 
various test results for each component are linked to the 
component and stored in a machine test results database (not 
shown). The components are next moved to an unload station 
15 for alignment. Then, at a transfer pocket station 16, the 
components are precisely aligned for loading into shipping 
trays. Finally, at a tray loading station 17, the components are 
loaded, as by another pick-and-place machine, into different 
trays for shipping, based upon each components individual 
test results. 
0014 FIG. 1B shows the major operating units of a prior 
art tray loading system 17, such as used by the Yokogawa R. 
Handler. There are two tray bins, bin 1 and bin 2 that receive 
empty trays that are to be loaded with tested components. A 
third traybin, bin3, is used for storing empty good trays. Each 
tray bin has an automatic tray loader door 1A, 2A, 3A, respec 
tively. The doors 1A and 2A enable a stack offilled trays to be 
removed from bin 1 orbin 2. Forbin3, the door 3A is used to 
insert a stack of empty trays. An automatic tray transfer 
system 5 has a tray transfer path that extends from the empty 
tray bin 3 to each of the other two bins 1 and 2. A pick-and 
place machine 6 loads passing or good components G and 
failing or bad components B from a component temporary 
storage area 7 into trays in bins 1 and 2. 
0015 The tray loading system 17 has two different tray 
loading regimes and must be manually reconfigured to 
change from one regime to the other. In a first loading regime, 
good electronic components G are loaded into trays of a first 
configuration ("good trays”) and bad components B are 
loaded into trays of a second configuration ("bad trays”). In a 
second loading regime, good components are divided into 
two different categories based upon their test results— 
“good1 or “good2 (not shown in FIG. 1B). “Good trays' 
having a predetermined configuration are used to receive both 
good1 and good 2 components. However, each individual 
good tray is loaded with only one type of good component. In 
this second loading regime bad components are not loaded 
into trays. 
0016. As shown by FIG. 1B, the trays, prior to being 
loaded with components, are moved into a tray loading bin. 
As previously mentioned, the system 17 has only two tray 
loading bins, bin 1 and bin 2 (another bin, bin 3 is used for 
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storing empty good trays). One of the tray loading bins, bin 1, 
can be configured to receive either good trays or bad trays. 
The other tray loading bin, bin 2 is a dedicated bin that can 
only receive good trays. 
0017. The configurable bin 1 can be placed in the “bad tray 
only receiving configuration by placing a mechanical mem 
ber known as a “bin key” 1B at a predetermined position in 
bin 1. The bin key 1B, when in this position, physically 
interferes with proper seating of good trays based upon the 
good trays difference in shape from bad trays. In one 
embodiment, the configurable bin 1 is placed in the good tray 
receiving configuration by physically removing the bin key 
1B. The bin key 1B in one embodiment is a powered cylinder 
that has an extended piston position associated with the bad 
tray receiving configuration of bin 1 and has a retracted posi 
tion piston associated with the good tray receiving configu 
ration of bin 1. 
0018. As previously indicated, in prior art tray loading 
system 17 of FIG. 1B, in the first loading regime, components 
are classified as only “good” or “bad”. The dedicated bin 2 
receives only good trays and the configurable bin 1 is config 
ured to receive only bad trays. In this first regime the bin key 
1B is positioned Such that it blocks good trays from being 
properly seated in the configurable bin 1. Empty good trays 
are moved into dedicated bin 2 from the empty good tray 
storage bin 3 by the automatic tray transfer system 5. Bad 
trays are loaded into bin 1 manually from a bad tray stack 4. 
0019. In the second loading regime, as previously men 
tioned, there are two different types of good components. 
Both types of good components are loaded only into good 
trays. All good trays have the same shape. In this second 
loading regime the bin key 1B is removed from the config 
urable bin1, enablingbin1 to receive good trays. Empty good 
trays are moved into both bins 1 and 2 from the empty good 
tray storage bin 3 by the automatic tray transfer system 5. 
Good components of the first test grade, “good 1’ (not shown 
in FIG.1A), are loaded into good trays that are moved into the 
dedicated bin2 by the automatic tray transfer system 5. Good 
components of the second test grade, 'good 2 (not shown in 
FIG. 1A) are loaded into good trays that are moved into the 
configurable bin 1 by the automatic tray transfer system 5. 
0020. In both the first and second loading regimes, tested 
components are initially moved from a components tempo 
rary storage area 7 into trays located either in bin 1 orbin2 by 
the pick-and-place machine 6. The pick-and-place machine 6 
can, based upon the position at which a component is placed 
in the components temporary storage area 7, recognize good 
components Gorbad components B, when in the first testing 
regime. It can recognize good1 components (not shown in 
FIG. 1A), and good2 components (not shown in FIG. 1A), 
when in the second testing regime. Depending upon the load 
ing regime and the associated configuration of the config 
urable bin 1, the pick-and-place machine 6 moves a selected 
component to an appropriate tray in an appropriate bin 1 or 2. 
0021 A problem associated with reconfiguring the con 
figurable bin 1 sometimes arises. The problem occurs when 
an operator forgets to place the bin key 1B in bin 1 when 
changing from the second loading regime to the first loading 
regime. The absence of the bin key 1B allows good trays to be 
loaded into the configurable bin 1 during the first loading 
regime, in which only bad trays should be loaded into bin 1. 
As a result, bad components may be loaded into good trays. If 
the problem is not discovered immediately, the loading integ 
rity of an entire loading period, perhaps an entire day or more, 
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may be called into question. Resolving the integrity of the 
system after Such an incident may require recall and exami 
nation of the contents of many trays. It may require retesting 
of components loaded during that period to ensure that good 
trays do not contain bad components. Also, if the mistake is 
not caught early, the manufacturer may assemble circuit 
boards using bad components. Either result can be very costly 
to the testing organization and can significantly damage cus 
tomer good will. The structure and operation of a new tray 
loading system 10, described below with reference to FIGS. 
2-28, is designed to reduce or eliminate the occurrence of 
Such a problem. 
0022. This specification, in general, discloses a new tray 
loading system 18 for loading tested electronic components, 
including good components 111, FIG. 4. (shown in the draw 
ings as a block containing the numeral '1'), good compo 
nents of a second grade 112 (shown in the drawings as a block 
containing the numeral “2. e.g., FIG. 14) or bad components 
113 (shown in the drawings as a block containing the numeral 
“3’). The tray loading system 18 includes a first tray loading 
bin 36, FIG.2. The first tray loading bin 36 (also referred to as 
the configurable bin 36) is adapted to inoperably receive (i.e., 
receive in an orientation that does not permit loading of com 
ponents) trays of a first configuration 20, FIG. 2, in a first 
operating mode. The first tray loading bin 36 is also adapted 
to operably receive (i.e., receive in an orientation that permits 
loading of components) trays of the first configuration 20, 
when the system 18 is in a second operating mode with a bin 
key 40 positioned as shown by dashed lines in FIG.2. Thetray 
loading system 18 includes an electrically actuatable assem 
bly 120 such as shown in FIG. 28, which is adapted to auto 
matically place the tray loading system 18 in either the first 
operating mode or the second operating mode depending on 
the movement of trays into and out of the configurable bin 36. 
Having thus described a new tray loading system 18 in gen 
eral, the system 18 will be described in detail below. 
0023 FIG. 2 is a schematic top view of an electronic 
component tray 20 of a first configuration that is used to 
receive good components 11 or 12, FIG. 14. This tray will be 
referred to hereinas “good tray 20 or simply “tray 20'. Good 
tray 20 has a plurality of component receiving pockets 32, a 
leading edge portion 22, a trailing edge portion 24 and two 
lateral side edge portions 26, 28. Tray 20 may have a rela 
tively narrow width leading edge rectangular cutout portion 
34, or another external structure that distinguishes it from bad 
trays 50, FIG. 3. 
0024 Adjustable tray bin 36 has an entrance end portion 
37, FIG.4, through which trays enters the bin 36. It has an exit 
end portion38 at which an openable and closeable bindoor 39 
is located. The bindoor 39 may be opened manually to enable 
unloading of a stack of trays from the bin 36. The exit end 
portion 38 also supports an automatically actuatable bin key 
40 thereon. Bin key 40 may comprise a powered displaceable 
member such as a solenoid 130, FIG. 28. The displaceable 
member of the solenoid 130 may have an extended position, 
such as shown in solid lines in FIG. 2. The tray cutout portion 
34 in the good tray 20 has a relatively small lateral dimension 
with respect to the lateral dimension of the bin key 40. As a 
result, good tray 20 when urged in the direction of the bin exit 
end portion 38 is prevented from being properly seated in bin 
36, i.e., in this embodiment, the leading edge 22 of the tray 20 
is spaced apart from an engagement Surface 42 of the bin 36 
by a gap distance 44. With the tray 20 in this position the 
pick-and-place machine, or a proximity sensor, or other 
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detector, will recognize that the tray 20 is not in a proper 
position for loading and will generate a signal to terminate 
operation of the tray loading system 18. A tray in Such an 
unseated position is sometimes referred to herein as being 
“inoperably received” in the bin 36. However, if the bin key 
40 is moved to its retracted position, as shown in dashed lines 
in FIG. 2, the tray 20 will properly seat in bin 36, which is 
sometimes referred to herein as being “operably received’ or 
“operably mounted in the bin. 
0025 FIG. 3 is a schematic top view of an electronic 
component tray 50 of a second configuration that is operably 
mountable in the configurable tray bin 36. In the illustrated 
embodiment the component tray 50 is adapted for receiving 
bad components and is sometimes referred to hereinas a "bad 
tray.’ Tray50 has a leading edge 52, a trailing edge 54 and first 
and second lateral edges 56, 58. It contains a plurality of 
electronic component receiving pockets 62 and has a cutout 
54 with a lateral dimension that is larger than the lateral 
dimension of the solenoid displaceable portion 34 of the bin 
key 40. Because of this relatively large dimension cutout 54 
and the alignment of the cutout 54 with the bin key 40, bad 
tray 50 may be operably received in tray bin 36 with its 
leading edge 52 positioned in engagement with the engage 
ment surface 42 of tray bin 36, whether the bin key 40 is in the 
extended position shown in FIG.3 or in the retracted position 
shown in dashed lines in FIG.2. When tray50 is thus operably 
received in the adjustable tray bin 36, system operations will 
not be terminated and operation in the first operating mode 
may continue. 
0026. In summary, when the solenoid portion of the bin 
key 40 is in the extended position illustrated in solid lines in 
FIG. 2 and in FIG. 3, bin 36 will not properly receive good 
trays 20, but it will properly receive bad trays 50. When the 
bin key 40 is in the retracted position shown in dashed lines in 
FIG. 2, bin 36 will properly receive both good trays 20 and 
bad trays 50. However, since bad trays 50 are loaded only 
manually by an operator, there is not a problem with bad trays 
50 being loaded into the adjustable first bin 36 when the 
system is in the second operating mode. 
0027 FIG. 4 is a schematic drawing of a new tray loading 
system 18 illustrating the major operating units thereof. The 
tray loading system 18 has a configurable/adjustable bin 36, 
with an automatically actuated bin key 40, as previously 
described with reference to FIGS. 2 and 3. The system 18 
includes a dedicated bin 66 (sometimes referred to herein as 
second bin 66) that is adapted to receive only good trays 20 in 
both operating modes. The dedicated bin 66, like the config 
urable bin 36, has a tray entrance portion 67 and a tray exit 
portion 68 with an unloading door 69. 
0028. The tray loading system 18, has a storage bin 80 for 
holding a Supply of empty good trays 20. The storage bin has 
an entrance portion 82 with a door 84 that may be opened to 
insert good trays 20. The storage bin 80 has a tray exit portion 
86 through which empty trays leave the storage bin. Trays are 
moved out of the storage bin 80 and transferred to the other 
two bins 36, 66 by an automated tray transfer system 90 with 
a displaceable carriage or head 92, which may be of a type 
known in the art, such as for example those disclosed in the 
above patents incorporated by reference herein. Bad trays 50 
may be stored in a stack 100 from which they are manually 
loaded into the configurable bin 36 when the tray loading 
system 18 is in the first operating mode. 
0029 Tested components, e.g. 111 and 113, that are to be 
loaded are located at known positions in a temporary storage 
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unit 16, sometimes referred to in the art as a “transfer pocket.” 
The type of component (good1 111, good2 112, FIG. 14, or 
bad 113) that is located at each position in the storage unit 16 
is stored in machine memory. This information is convention 
ally used by a pick-and-place machine 110 to determine the 
tray loading bin 36 or 66 to which each component will be 
moved. 

0030. A bin key actuation circuit assembly 120, FIG. 28, 
includes a first switch SW1 located along a path of the auto 
matic tray transfer system (ATT) 90, which is triggered 
when a tray is moved along the path into the adjustable first 
bin 36 by the tray transfer system 90. The bin key actuation 
circuit assembly 120 also includes a manual tray switch SW2 
that may be selectively switched by an operator. A third 
switch SW3 is switched by opening a tray unloading door 39 
of the adjustable tray bin 36. A relay R1 is provided that 
Switches both a forth Switch SW4 and a fifth Switch SWS 
when current flows through it. In certain switched states of the 
bin key actuation circuit assembly 120, it automatically ter 
minates current to a Solenoid 130 thereby causing extension 
of a piston arm 132, as shown in dashed lines in FIG. 28. The 
piston arm 132 may be connected to the bin key 40 as shown 
in FIGS. 2 and 3. Placing the piston arm 132 in the extended 
position initiates the system's first (good/bad) operating 
mode. The circuit automatically provides current to the sole 
noid 130 to place the piston arm 132 thereof in the retracted 
position, shown in solid lines in FIG. 28, to initiate the bin's 
second (good1/good2) operating mode. In some embodi 
ments the solenoid 130 and its piston arm 132 are components 
of the bin key 40. The terminal end 133 of the piston 132 
engages good trays 20 preventing operable mounting thereof 
when the piston arm 132 is extended. An operating sequence 
of the bin key circuit 120 is described in further detail below. 
0031 Operations of the tray loading system 18, starting 
with operations of the loading system 18 in the first loading 
regime in FIGS. 5-13, and ending with the system in the 
second loading regime in FIGS. 14-27 will now be described. 
In this new tray loading system 18, a Solenoid piston arm 132 
portion of the bin key 40 is moved to different locations to 
change between the two operating modes of the adjustable bin 
36. The bin 36 is in the first operating mode during the portion 
of the first loading regime when bad trays 50 are seated in the 
bin 36 and loaded. The bin 36 is in the second operating mode 
during the portion of the second loading regime when good 
trays 20 are seated in bin 36 and loaded. However, the adjust 
able bin 36 is not in the second operating mode during the 
entire second regime. In other words, there are times when the 
adjustable bin 36 is in the first operating mode during the 
second loading regime. 
0032. A typical operating sequence will now be described 
with reference to FIGS. 5-28. FIGS.5-13 show the system 18 
in the first loading regime during which good trays 20 are 
loaded with good components 111 and bad trays 50 are loaded 
with bad components 113. FIGS. 14-27 show the system 18 in 
the second loading regime during which good1 component 
111 and good2 components 112 are segregated by loading 
each type into a different good tray 20. The adjustable bin 36 
is in the first operating mode (with the bin key 40 preventing 
proper seating of the good trays 20) in FIGS. 4-21 and in the 
second operating mode (with the bin key 40 retracted) in 
FIGS. 21-26, returning to the first operating mode in FIG. 27. 
0033 FIG. 5 is a schematic drawing of the tray loading 
system of FIG. 4 illustrating an operating sequence in the first 
operating mode, during which the carriage 92 of the auto 
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matic tray transfer system 90 is moved to the empty tray 
storage bin 80 to engage a good tray 20 stored therein. Next, 
as shown in FIG. 6, the carriage 92 moves the engaged good 
tray 20 to the dedicated good tray bin 66. Then the convey 
ance carriage 92 returns to its home position, as shown in FIG. 
7 

0034 FIG. 8 shows the next operating sequence in which 
the head of the pick-and-place machine 110 moves to the 
component temporary storage platform 16 to engage a good 
component 112, which is shown covered by the head of the 
pick-and-place machine 110 in FIG. 8. Then, as shown by 
FIG.9, the head of the pick-and-place machine 110 moves to 
the dedicated good components bin 66 to deposit a good 
component 112 now shown in a good tray 20 therein. The 
sequence shown in FIGS. 8-10 is repeated until all of the good 
components on the temporary storage platform 16 have been 
moved to the good tray(s) 20 in bin 36. 
0035 FIG. 11 illustrates the next operating sequence tak 
ing place in the first operating mode. In this sequence a bad 
tray 50 has been moved manually from a bad tray stack 100 
and placed in the configurable tray bin 36. The configurable 
tray bin 36 is configured to operably receive bad trays 50 and 
to prevent good trays 20 from being operably received 
therein. Thus, the bin key 40 is in the extended position. Next, 
as shown in FIG. 12, the head of the pick-and-place machine 
110 moves to the component temporary storage platform 16 
to engage a bad component 114, which is covered by the head 
of the pick-and-place machine 110 and thus not visible in 
FIG. 112. Then, as shown in FIG. 13, the head of the pick 
and-place machine 110 moves to the configurable tray bin 36 
to deposit the bad component 114 in the bad tray 50 therein. 
The operations of FIGS. 12 and 13 are repeated until all of the 
bad components have been loaded into tray(s) 50. Then the 
pick-and-place head 110 returns to its home position as pre 
viously shown in FIG. 10. 
0036 FIG. 14 is a schematic drawing of major operating 
units of the tray loading system 18 at a time that the system 18 
is to operate in the second loading regime. The adjustable/ 
configurable bin 36 is still in the first operating mode with the 
bin key 40 in the extended position. The system 18 is operat 
ing in the second loading regime because the temporary Stor 
age platform 16 now contains only good components (good1 
111 and good2112) that are to be segregated during loading 
into different good trays 36, i.e., each good tray that is loaded 
contains only good1 components 111 or only good2 compo 
nents 112. 

0037. Initially, as shown in FIG. 15, the tray transfer sys 
tem carriage 92 moves to the tray storage bin 80 and engages 
a good tray 36. FIG. 16 illustrates the next operation where 
the carriage 92 transfers the good tray 20 to the dedicated 
storage bin 66. Then, as shown in FIG. 17, the carriage 92 
returns to its home position. Next, as shown by FIG. 18, the 
pick-and-place machine head 110 moves to the component 
temporary storage platform 16 to engage a good component 
112 meeting a first standard (“good 1). FIG. 19 shows the 
next operating sequence in which the head of the pick-and 
place machine 110 moves the good1 components 112 to 
dedicated bin 66 to deposit a good1 component 112 in a good 
tray 20 therein. The sequences of FIGS. 18 and 19 are 
repeated until all of the good1 components 112 have been 
moved to the good tray(s) 20 in the dedicated bin 66. 
0038 FIG. 20 illustrates the next operating sequence in 
which the carriage 92 engages a good tray 20 in the empty tray 
storage bin 80. 
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0039. Then, as shown by FIG. 21, the engaged good tray 
20 is moved to the configurable tray bin 36. This operation 
trips a switch 122 (switch 122 corresponds to switch SW1 in 
the circuit 120) located along the path of tray movement to the 
configurable tray bin 36. This tripping of SW1 (represented 
by a triangle in its tripped State) initiates a process in which 
the bin key 40 is moved from an extended position (associated 
with the first operating mode) to a retracted position (associ 
ated with the second operating mode). With the bin key 40 in 
this retracted position, the configurable bin 36 is now in the 
second operating mode and can now operably receive good 
trays 20. Thus, the tray 20 moved to the traybin 36 is operably 
received in the bin 36. Next, as shown in FIG.22, the carriage 
92 returns to its home position. 
0040 FIG.23 shows the next operating sequence in which 
the head of the pick-and-place machine 110 moves to the 
component temporary storage platform 16 to engage a good 
component 112 (hidden by head 110) meeting a second stan 
dard ("good 2). Then, as shown in FIG. 24 the head of the 
pick-and-place machine 110 moves to the configurable tray 
bin 36 to deposit the good2 component 112 in a good tray 20 
therein. 
004.1 FIG. 25 shows the system 18 after the multiple trays 
20 in bin 36 have been fully loaded with good2 components 
112 in successive pick and place cycles. In FIG. 25, the 
pick-and-place head 110 has returned to its home position and 
the stacked trays 20 are ready to be removed from the bin 36, 
but the bin door 39 has not yet been opened. 
0042. In FIG. 26, the bin door 39 has been opened to 
remove the stack of good trays 20 from the configurable bin 
36. Opening bin door 39 opens bin door switch 124 corre 
sponding to switch SW3 in the circuit 120 of FIG. 28, causing 
the bin key 40 to extend. However, since the bin key 40 is 
mounted on the door 39 and the door 39 is open in FIG. 26, the 
bin key 40 does not make contact with any of the good trays 
20 in the configurable bin 36. 
0043 FIG. 27 shows that a stack of loaded good trays 20 
has been manually removed from the configurable bin 36. 
Opening switch 124 has caused the solenoid 130 and the 
associated bin key 40 to move to the extended position. Thus, 
operation in the first operating mode of the configurable bin 
36 has been initiated and operation in the second operating 
mode has been terminated. FIG.27 also shows in dashed lines 
the further operation of closing the bin door 39. The bin key 
mounted on door 39 is moved with the closing door and now 
extends into the bin 36. Now good trays 20 can no longer be 
operably received in the configurable bin 36. 
0044) Closing the bindoor 39 also closes the door switch 
SW3. Although the opening of the door switch SW3 caused 
the system to Switch from the second operating mode to the 
first operating mode, the closing of the door Switch does not, 
by itself, cause the system to switch back to the second 
operating mode. Thus, at this point with the bin Switch SW3 
closed, the bin 36 remains in the first operating mode. To 
change operating modes, i.e., to initiate operation of the bin 
36 in the second operating mode, in addition to closing Switch 
SW3 by closing the bindoor 39, another switching operation 
must be performed. This additional Switching operation can 
be either 1) tripping of switch SW1 with a tray being moved 
by the automatic tray transfer system 90 or 2) manual tripping 
of switch SW2 by an operator. When either of these two 
actions have been completed while the door switch SW3 is 
closed, the bin key 40 (piston arm 132) is caused to move to 
its extended position. In the extended position shown in FIG. 
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27, bin key 40 blocks entry of good trays 20 into the config 
urable bin 36. The bin 36 is now again in the first operating 
mode in which bin 36 will no longer operably receive good 
trays 20 but will operably receive only bad trays 50. 
0045. The manner in which the bin key circuit 120 of FIG. 
28 operates will now be described in further detail. In the 
normal, unpowered state of the solenoid 130 the piston arm 
132 is extended and the adjustable bin is in the first operating 
mode. The piston arm 132 is retracted, placing the bin 36 in 
the second operating mode, when the solenoid 130 receives 
electric current. The solenoid 130 receives current when relay 
R1 closes switch SW5. Switches SW4 and SW5 are opened 
and closed together by relay R1. These switches SW4 and 
SW5 are closed by relay R1 when R1 is activated (by current 
flowing through it) and opened when relay R1 is deactivated 
(when no current flows through it). 
0046. The relay R1 is activated when the switch SW3 on 
the adjustable bin door 39 is closed (by closing the bin door 
39) and either: 1) the automatic tray transfer system switch 
SW1 is closed or 2) the manual tray switch SW2 is closed. 
When the relay R1 is activated, the switch SW4 closes, which 
keeps the relay R1 activated until the bin door 39 (switch 
SW3) is opened. 
0047. The device works to place the bin in the second 
operating mode (good1/good2) by closing either 1) the Switch 
SW1 (by operating the tray transfer system 90) or 2) the 
switch SW2 (through manual tripping by an operator) after 
closing the switch SW3 (by closing the unloading door 39 
after unloading the adjustable bin 36). The relay R1 then 
closes Switches SW4 and SWS. When Switches SW4 and 
SW5 are closed, the solenoid 130 receives power causing 
piston arm 132 to retract. With piston 132 retracted good trays 
20 can be operably loaded into adjustable bin 36. When 
switch SW4 is closed, the relay R1 remains active. Therefore, 
the only way to deactivate the relay R1 and return to the first 
operating mode is to open the switch SW3, by opening bin 
door 39. 
0048. In summary opening bindoor 39 terminates the flow 
of current to solenoid 130 causing its piston arm 132 to move 
to and stay in a normally extended position. This is the first 
operating mode of the adjustable bin 36. Closing the bindoor 
39 and either: 1) closing the automatic tray transfer system 
switch SW1, as by engagement of the switch SW1 with a 
moving tray or 2) closing of the manual tray Switch SW2, as 
by a human operator closing it, causes flow of current to 
solenoid 130 causing the piston arm 132 to move to the 
extended position. This is the second operating mode of the 
configurable bin 36. 
0049. With this arrangement, once door 39 has been 
opened the system 18 goes into the first operating mode and 
will not receive good trays into bin 36. The system 18 may be 
placed in the second operating mode only by: 1) moving a 
good tray with the tray transfer system 90 into the bin 36, 
(closing switch SW1) while the bin door switch SW3 is 
closed or 2) by an operator's closing the switch SW2 while 
the bindoor 39 (switch SW3) is closed. This will prevent bad 
parts from being loaded into a good tray 20 that is mistakenly 
placed in bin 36. The reason for this result is that there will 
never be a good tray 20 operatively received in bin 36, after 
the stack of good trays have been unloaded from it, without 
two affirmative Switching actions being taken to change the 
position of the bin key 40/solenoid piston 132. 
0050. It will be appreciated from the above disclosure that 
a method of using a Switching assembly has been disclosed as 
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shown in FIG. 29. The switching assembly includes a voltage 
Source and a ground; a door Switch associated with a tray exit 
door, an automatic tray transfer system Switch connected in 
series with the door Switch and adapted to change Switch 
states when the automatic tray transfer system goes from a 
tray loading state to an idle state. The Switch assembly also 
includes an operator trippable Switch connected in parallel 
with the automatic tray transfer system Switch; a relay located 
between the Voltage source and the automatic tray transfer 
system Switch; a first relay actuated Switch connected in 
parallel with the automatic tray transfer system switch and the 
operator trippable switch. The assembly further includes a 
second relay actuated Switch connected in series with the 
automatic tray transfer system switch, the operator trippable 
switch and the first relay actuated switch. The assembly also 
includes a Solenoid having a first operating state and a second 
operating state connected that is connected in series with the 
second relay actuated Switch and the ground. The method 
includes, as shown at block 201, changing the Solenoid from 
the second operating state to the first operating state in 
response to opening the door Switch. The method also 
includes, as shown at block 202 changing the Solenoid from 
the first operating state to the second operating state in 
response to closing the door Switch and either loading a tray 
with the tray transfer system or tripping an operator trippable 
switch. 

0051 Certain specific embodiments of a tray loading sys 
tem for tested electronic components and related methods 
have been described in detail herein. Alternative embodi 
ments of tray loading systems and related methods will be 
obvious to those skilled in the art after reading this disclosure. 
It is intended that the appended claims be broadly construed 
to cover all alternative embodiments of the tray loading sys 
tems and related methods whether such alternative embodi 
ments are expressly described herein or not, except as limited 
by the prior art. 
What is claimed is: 

1. A tray loading system for tested electronic components 
comprising: 

a tray loading bin adapted to prevent trays of a first con 
figuration from being operably received in a first oper 
ating mode of said bin and adapted to operably receive 
trays of said first configuration in a second operating 
mode of said bin; and 

an operating mode Switching assembly adapted to auto 
matically change from said second operating mode to 
said first operating mode in response to an operation 
associated with removal of loaded trays of said first 
configuration from said tray loading bin. 

2. The tray loading system of claim 1 wherein said operat 
ing mode Switching assembly comprises a displaceable 
mechanical member having a first position associated said 
first operating mode and a second position associated with 
said second operating mode. 

3. The tray loading system of claim 2 wherein said first 
position of said mechanical member is in an extended posi 
tion. 

4. The tray loading system of claim 3 wherein in said 
second position of said mechanical member is in a retracted 
position. 

5. The tray loading system of claim 2 wherein said operat 
ing mode Switching assembly comprises a Solenoid. 
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6. The tray loading system of claim 1 wherein said operat 
ing mode Switching assembly is further adapted to change 
said bin from said first operating mode to said second oper 
ating mode. 

7. The tray loading system of claim 6 wherein said operat 
ing mode Switching assembly is adapted to change from said 
first operating mode to said second operating mode in 
response to at least a first operation performed in association 
with loading of trays of said first configuration into said tray 
loading bin. 

8. The tray loading system of claim 7 wherein said operat 
ing mode Switching assembly is adapted to change said bin 
from said first operating mode to said second operating mode 
in response to said first operation performed in association 
with loading of trays of said first configuration into said tray 
loading bin and a second operation performed in association 
with loading of trays of said first configuration into said tray 
loading bin. 

9. The tray loading system of claim 7 wherein said operat 
ing mode Switching assembly is adapted to change said bin 
from said first operating mode to said second operating mode 
in response to said first operation performed in association 
with loading of trays of said first configuration into said tray 
loading bin and to tripping of an operator trippable Switch. 

10. The tray loading system of claim 7 wherein said load 
ing bin comprises a loading bin exit door and wherein: 

said first operation performed in association with loading 
of trays of said first configuration into said tray loading 
bin comprises closing said loading bin door. 

11. The tray loading system of claim 8: 
wherein said loading bin comprises a loading bin exit door 

and an automatic tray transfer system adapted to transfer 
trays of said first configuration to said loading bin; 

wherein said first operation performed in association with 
loading of trays of said first configuration into said tray 
loading bin comprises closing said loading bindoor; and 

wherein said second operation performed in association 
with loading of trays of said first configuration into said 
tray loading bin comprises moving a tray of said first 
configuration towards said loading bin with said auto 
matic tray transfer system. 

12. The tray loading system of claim 11 further comprising 
an empty tray storage bin for storing empty trays of said first 
configuration therein and wherein said tray transfer system is 
adapted to transfer trays of said first configuration from said 
empty tray storage bin to said tray loading bin. 

13. The tray loading system of claim 1, wherein said tray 
loading bin is adapted to operably receive trays of a second 
configuration in said first operating mode of said bin and 
wherein said trays of said first configuration comprise trays 
having a first shape and wherein said trays of said second 
configuration comprise trays having a second shape that is 
different from said first shape. 

14. The tray loading system of claim 1 wherein said trays of 
said first configuration comprise trays adapted to receive 
good components and wherein said trays of said second con 
figuration comprise trays adapted to receive bad components. 

15. The tray loading system of claim 14 wherein said good 
components comprise a first type of good components and a 
second type of good components. 

16. The tray loading system of claim 15 further comprising 
a second tray loading bin and wherein in said first operating 
mode said tray loading bin receives only trays of said second 
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configuration and said second tray loading bin receives only 
trays of said first configuration. 

17. The tray loading system of claim 16 wherein in said 
second operating mode said tray loading bin receives only 
trays of said first configuration and said second tray loading 
bin receives only trays of said first configuration. 

18. The tray loading system of claim 1 further comprising 
a tray loading bin with a bin exit door and an automatic tray 
transfer system adapted to transfer trays from an empty tray 
storage binto said tray loading binand wherein said operating 
mode Switching assembly comprises: 

a Voltage source: 
a door Switch associated with said tray exit door, 
an automatic tray transfer system Switch connected in 

series with said door Switch and adapted to change 
Switch states when said automatic tray transfer system 
goes from a tray loading state to an idle State; 

an operator trippable Switch connected in parallel with said 
automatic tray transfer system Switch; 

a relay located between the Voltage source and the auto 
matic tray transfer system Switch; 

a first relay actuated switch connected in parallel with said 
automatic tray transfer system Switch and said operator 
trippable switch; 

a second relay actuated Switch connected in series with 
said automatic tray transfer system Switch; said operator 
trippable switch and said first relay actuated switch; 

a Solenoid connected in series with said second relay actu 
ated Switch. 

19. A method of using a switching assembly that includes 
a Voltage source and a ground; a door Switch associated with 
said tray exit door, an automatic tray transfer system Switch 
connected in series with said door Switch and adapted to 
change Switch states when said automatic tray transfer system 
goes from a tray loading state to an idle state; an operator 
trippable Switch connected in parallel with said automatic 
tray transfer system switch; a relay located between the volt 
age source and the automatic tray transfer system Switch; a 
first relay actuated switch connected in parallel with said 
automatic tray transfer system Switch and said operator trip 
pable Switch; a second relay actuated Switch connected in 
series with said automatic tray transfer system Switch, said 
operator trippable switch and said first relay actuated switch; 
and a Solenoid having a first operating state and a second 
operating State connected in series with said second relay 
actuated Switch and said ground, the method comprising: 

changing the Solenoid from the second operating state to 
the first operating state in response to opening the door 
Switch; and 

changing the Solenoid from the first operating state to the 
second operating state in response to closing the door 
switch and either loading a tray with the tray transfer 
system or tripping an operator trippable Switch. 

20. A tray loading system for tested electronic components 
comprising: 

an adjustable tray loading bin adapted to prevent trays of a 
first configuration, designated to receive only good com 
ponents, from being properly loaded in a first operating 
mode and to properly receive trays of said first configu 
ration in a second operating mode; 

a fixed tray bin adapted to receive trays of said first con 
figuration in both of said operating modes; 

an automatic tray transfer system adapted to automatically 
transfer trays of the first configuration from an empty 
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tray storage bin to the fixed tray bin in the first operating 
state and to automatically transfer trays of the first con 
figuration from the empty tray storage bin to the fixed 
tray bin and the adjustable tray bin in the second oper 
ating state; and 

an operating mode Switching assembly adapted to auto 
matically change from said second operating mode to 
said first operating mode in response to an operation 
associated with removal of loaded trays of said first 
configuration from said adjustable tray loading bin and 
adapted to automatically change from said first operat 
ing mode to said second operating mode in response to a 
first operation associated with loading trays of said sec 
ond configuration into said adjustable tray loading bin 
and either initiating operation of the tray transfer system 
to bad trays of said first configuration into said adjust 
able operating bin or tripping of a Switch by a human 
operator. 


