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COMP ACT REFLOWA~D CLEANING APPARATUS 

Field of the Invention 

. This invention relates to the processing of electronic components and assemblies, and in 

5 particular to the reflow of solder and cleaning of the components. 

Background' of the Invention 

The manufacture of electronic assemblies and components commonly involves the 

mounting of individual electronic devices, such as transistors. integrated circuits. resistors and 

1 O the like on pre-printed circuit boards. The assemblies and components are then reflowed and 

often cleaned. 

The manufacture of Ball Grid Array (BOA) components and assemblies commonly 

involves the mounting of solder balls or prepared spheres on pre-printed circuit boards or 

substrates on the bottom surface of an integrated circuit, such as a so-called flip chip. In a typical 

15 process, the circuit boards and substrates will be processed through a line of machines which , 

include a magazine unloader, a ball mounter, an inspection machine, a 1 to 3 converter, a reflow 

apparatus, a cleaning apparatus, a 3 to 1 converter and a magaZine loader. These machines take · . 
I 

considerable floor space and limit the production line that can be utilized in a given amount of 

relatively expensive floorspace. After mounting, reflow and cleaning, the BGAs become the. 

20 input/output paths for electron flow to the next level assembly. 

25 

Since most assembly of BOA components and assemblies is performed in a clean room 

environment with very expensive floor space costs, there is an ongoing need to conserve 

floorspace. Thus, it would be of great benefit to provide greater efficiency to the manufaeturing 

process and to reduce the required floor space for the manufacturing process. 

Summary of the Invention 

In accordance with one aspect of the present invention. an apparatus is providing for 

processing electronic components which travel along first and second conveyors in a pre­

determined direction. The apparatus includes a frame contained in unitary housing. A reflow 

30 assembly is mounted on the frame within the unitary housing and has a reflow conveyor 

conveying the electronic component from the first conveyor in a reflow direction non-parallel to 

the pre-determined direction to reflow solder on the electronic component. The apparatus also 
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has a cleaning assembly mounted· on the frame also within the urµtary housing and has a cleaning 
conveyor conveying the electronic component from the reflow conveyor in a cleaning direction 

generally opposite to the reflow direction to clean the electronic <:omponent and deliver the 

electronic component to the second conveyor. 

S In accordance with another aspect of the present inventio11, .the reflow direction and 

cleaning direction are perpendicular to the pre-determined direction. 

In accordance with another aspect of the present invention, a unitary compact reflowing 

and cleaning apparatus is provided and is specially suited for the reflowing and cleaning of BOA. 

components of silicon chips which are manufactured in either strip form or inclivid~y held in 

10 JEDEC type trays, boats or carriers, in contrast to the typically l~er sized printed circuit boards 

for which most of the present commercial retlow ovens and cleaning devices are designed. 

In yet another aspect of the present invention through the use of selective blower 

manipulation and the utilimtion of negative pressure, a reflowoven and cleaner may be housed 

within a unitary housing without the risk of contamination of one process by the other process 

15 taking place within that same unitary housing. 

In accordance with yet another aspect of the present invention, the cleaning portion ofthe 

apparatus operates with a cleaning fluid at a temperature more elevated than islypical with 
present commercial cleaners. The heightened temperature of the fluid within the cleaning 

apparatus minimizes the temperature difference between strips or trays exiting the reflow portion 
20 of the apparatus and allows a reflow and cleaning more rapidly.than with the typical present day 

installations. This is because, in the apparatus of the present invention, the BOA components or 

chips contained in the stri{>s or inJEDEC trays, boats or carriers, do not cool down as much and 

therefore can be cleaned sooner since_ they are cleaned prior to reaching room temperature and 

before typical contaminants present after reflow fully solidify or cure. 

25 In accordance with yet another aspect of the present invention, the reflow portion of the 

apparatus of the present invention utilizes IR heating to rapidly reflow the BGA components or 

other chips in either strip form or held in JEDEC trays, boats or carriers. Convection or 

conduction heating may alternatively be used. 
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', . BrlefDeseription ofthe.D[awmgs· · 

A more complete understanding. of the invention and its advantages will be apparent from 

the following detailed dc::scription when taken in conjunction with the accompanied drawings, in 

which: 

S FIG. I illustrates a conventional processing line; 

FIG. 2 illustrates a processing line incorporating a first embodiment of the preSent 

invention; 

FIG. 3 is a plan view of the first embodiment of the present invention illustrating the 

conveyor paths for use with the strips; 

10 FIG. 4 is a partial side view of the reflow assembly; 

FIG.Sis a plan view of the first embodiment of the present invention illustrating 

conveyors for trays; 

FIG. 6 is a front view of the embodiment; 

FIG. 7 is a back view of the embodiment; 

15 FIG. 8 isa first side view of the embodiment; 

FIG. 9 is an opposite side view of the embodiment; 

FIG. 10 is a front view illustrating the lid on the reflow assembly lifted; 

FIG. 11 is a front view of the embodiment illustrating the lids of the retlow assembly and 

cleaning assembly lifted. 

20 FIG. 12 is a perspective view detailing the conveyor apparatus ofthe embodiniertts of ·· 

FIGS. 3 - S. 

Detailed Description 

Referring now to the drawings, wherein like reference characters designate like or 

25 corresponding parts throughout the several views, an improved combined reflow and cleaning 

apparatus IO will be described. 

With referen~ to F.IG. 1, a conventional, present-day, commercially-available electronic 

manufacturing line 100 is illustrated The line begins with a magazine unloader 200, a ball 

~ounter 202, an inspection apparatus 204 and a I to 3 converter 206. Typical manufacturers of 

30 such equipment are Motorola, Vanguard, Shibuya, Panasonic-KME and Speedline Technologies, 

Inc. It is to be understood that the sequence of machines in the electronic manufacturing line 
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may be reversed and thus instead ofthe. process moving left to right it may move in a right to left 

direction. . .. , ..... 

. The manufacturing line I 00 illustrate,d is a line which is -p~cularly adopted for the 

placement of the small solder spheres which have b~en referred to:above as BGAs onto the 

5 . surface of integrated circuits, Of onto the Surface .of an °interposer upon which the integrated 

circuit is mounted. These.BOA components are small and can bethoughtof as being small 

circuit boards having a number of solderspheres or BO.As placed and affixed to their bottom 

·surfaces.· In operation, the ball mounter 2()2 is utilized.to mouni a·number and perhaps a large 
.. . . . . . 

number of BOAs on the underside of the component. Eventually the component with attached 
. . 

10 BOAs will be mounted upon a larger prin~ circuit board but the· BOAs must be more or less 

permanently attached to the component. This is conventionally performed by retlowing the 

solder contained within the BGAs and then cleaning the BGAs and component to which they are 

attached of flux and other contaminants which arise from the reflow process in a conventional 

manner. 

15 Following the } . to 3 converter 20~ is a refiow apparatus 208 to reflow solder on the 

circuit boards. Stich apparatus can be obtained.from Research Int., Dover-Vitronix, Electrovert, 

Heller and BTU. Subsequent ~-the reflo':V apparatus 208 is a cleaning apparatus 210 to clean 

flux residues _and other contaminants from the circuit boards. Cleaning apparatus can be supplied· 

from GPO, Dover-Vitronix and Accel. Following apparatus 210isa1 to 1 converter 212 and 

20 anothet magazine load~ 214 .. · The linear distance encompassed by the devices between the 1 to 3 

converter 206 and the 3 to ] converter 212 can be, for example, typically 27 linear feet~ with the 

apparatus, in combination, taking up 162 square feet of floor space .. The cost of the units would 

be at present between $200,000 and $250,000 and must be supplied from three different vendors. 

The present invention provides. a reflow and cleaning apparatus 10 which can be used in 

25 place of the apparatus 206, 208, 210 and 212. The reflow and cleaning apparatus 10 may take 

only five linear feet of the assembly line, and 20 sq~are feet of floor space, saving considerable 

space as compared to the prior apparatus .. As is well know, the cost of floor space in a semi­

conductor or printed circuit board or other. electronic assembly line is extremely expensive due 

to, among other things, environmental controls, the need for temperature and cleanliness 

30 standards, etc. By utilizing the reflow and· cl~aning apparatus I 0 of the present invention, 

considerable cost savings can be realized. The cost could be competitive with the apparatus 

replaced and can be supplied by a single vendor. As illustrated in FIG. 2, the same linear 
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distance fonnerly required:for,one manufactining line, as·illustra~d in FIG. 1, can be, using the 

reflow and cleaning apparaf~r·; o, used for two completely sep~ie manufacturing line~. 
With reference now to FIGS. 3-12, the reflow and cleaning apparatus 10~ which fonns a . 

first embodiment of the present inventio~ will be described. The apparatus 10 includes a fralne 

5 12 whicJi mounts a reflow assembly 14 for reflowing solder on circuit 'boards 1 S, mounted on 

strips (FIG. 3) or in trays, boats or caniers, 62 (FIG. 5} and a cleaning assembly 18 for cleaning 

the circuit boards 1 S after the reflow operation. 

As can be seen in FIGS. 3 and 12, the apparatus has a series of conveyors, including ati 

inlet conveyor 20, a reflow conveyor 22, and a cleaning conveyor 24. The inlet conveyor 20 will 

10 take the BGA components 15 in strip fonns 16 (FIG. 3) or individually in trays, boats or earners 

17 (FIG. 5) to be processed from the inspection apparatus 204 and convey the components along ·. 

the linear direction 26 of the manufacturing line. As a strip 16 approaches the inner end 28. of the·· 

inlet conveyor 20, sensors of a well-known type in the art in the apparatus will cause 5Weeping 

members 30 to move from the position shown in FIG. 12 toward the reflow conveyor 22 iri a · 

15 direction 32 perpendicular to the linear direction 26 to move the strip 16 onto the beginning of 

the reflow conveyor 22. The reflow conveyor 22 conveys the strip 16 along a reflow direedon 

32, which is generally perpendicular to the linear direction 26. 

Wi~ reference to FIG. 4, as the strips 16 are conveyed along the reflow conveyor 22,' 

they are heated by heating members 34 to reflow the solder on the boards; The heating rriem~s 

20 34 c~ for example, be heat lamps, but may also be of conveetion or conduction type. Th~ · 

reflow assembly 14 provides insulation 38 to confine the elevated temperature to the reflow 

assembly. If desired, nitrogen gas can be supplied to the reflow assembly through inlets 40. The 

temperature within the reflow assembly 14 is controlled by the use of thermocouples 42 Which 

are monitored by appropriate circuitry within the apparatus l 0. Preferably the heating members 

25 34 may comprise IR-type heaters rather than the more conventional convection heaters which are 

used in many retlow ovens. 

An advantage of an IR-type heater is that it can bring the solder to refl.ow temperature 

more quickly than a conventional convection-type heating system and thus reflow can be 

accomplished more quickly and with the use ofless energy. In conventional reflow ovens, large 

30 size printed circuit boards which are reflowed typically have a number of different components 

to be affixed to the board. These components may, and often do, 'differ greatly in their color. 

For example, while some integrated circuits maybe black and thus tend to absorb heat, other 
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elements such as capacitors or.-otheniiscreet devices may be light in color such "as white or 

yellow, which have· differing heat and abSorptic>n characteristics.~· bl8ck devices;· 
. : . ,. :.-:: 

In addition, the printed circuit board itself which inay be' *1>ically ofa d8rkgreen tone 

may have a heat absorption which differs trom the heat absorption' characteristics of the devices 

5 which are to be mounted upon the printed ~ircuii'board. This calises or Can cause differential 
. ':···.· 

heating of the devices and thus differentUµ reflow rate$ Which is liJldesmmle. 

With the device of the present invention, however~ the appaiatus is especially suited for 

the reflow ofBGAs.mounted upon the undersides of integrated circuits. In these·arrangements, 

each of the .BGA components contained iri the strips or the JEDEC trays~ boats or carriers are 

10 generally of uniform color in that there is no or little variation within the BGA components of the 

strip or the JEDEC trays, boats or carriers. Thus, IR-type heating can be utilized to heat either 

strips or trays, boats or carriers without the reflow differential ·pro~lems discussed ·above. It 

shou~d be noted that at the end of the reflow cycle, that is, after the strip 16 shown in Fig. 4 

passes the last heating member 41, the. strip .1 ·6 will proceed along the 'belt 22 to a cooling ~one . ··· . 

. 15 43 which may utilize chilled water or other refrig~t or ·a Peltier-type device to. further cool 
. down the ~trip after reflow, ifd~ired~:, · · 

With reference to FIG. land FIG.12,. as the strips 16 approach the back 44 of the 

apparatus .10 near the back end of the reflow :conveyor 22~approprlille sensors in the a:pparafus 
m()ve sweeping members 46 from ·the .. positi<>.n shown in FIG. 12· along the linear direction 26. 

20 The sweeping members 46 .move the strips 16 off of the 'reflow conveyor 22, over a flat 

stationary surface 48 and onto the beginning of the cleanirig conveyor 24~ After the s'weeping 

members 46 convey strip 16 fi'om the reflow conveyor 22 to the cleaning conveyor 24, the 

sweeping members 46 are retracted to the position shown in FIG. 12 ready to puSh the neXt strip 
16 moving toward the end of the reflow conveyor 22. 

25 The cleaning conveyor 24 will move the strips from the back ·44 in a cleaning 'direction 50 

which is also generally perpendicular to the linear direction 26 and in ·the opposite direction to 

the reflow direction 32, toward the front 52 of the apparatus 10; As the strips 16 move through 

the cleaning assembly 18, the circuit boards 1 S are cleaned. The ~leaning of the circuit boards 

maybe achieved by a fog of water vapor or water at about 95 ° C. However, more conventional 

30 cleaning techniques may be used. 

In conventional reflow/cleaning processes, the printed.circuit board will go through an 

inline reflow oven operation which oven typically includes a cool :down section which lowers the 
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temperature of the board or other electronic aSsembly to aid mretlow solidification. The board 

is then removed. from the ~if~~ oven and conveyed to the n~~lfiline piece ofequipmeni which 

is the cleaner~ It is well known in the art that once a bo~ or other electronic a5sembly has been 

cooled down, various contaminants such as flux and other materials may partially or fully 

5 solidify or cure on the board and/or devices mounted <>n the board. Th~ in the cleamng process 

following the reflow process, the cleaning water must bring up the temperature of the board or 

other electronic assembly to a temperature where the fluxes and other contaminantS :inay be 

washed off. By contrast, in the present invention in which the retlow overt and the cleaner are 

within a common housing, the reflow oven includes a programmable cooling assembly and the 

10 heating water in the cleaning section uses high temperature water or ev'en water vapor at elevated 

temperatures. The control of the temperatures in the reflow section and the changing seCtions · 

may be any of a number of well-known heating and temperature control methods. With the use 

of the present invention, the board, chip or other electronic assembly will not have sUfficient cool 

down time to cause curing of flux or other contaminants on the board but rather ·such 

15 contaminants will remain in an incured, semi-solid stilte. They will be conveyed:ahriost 

immediately from the reflow path to the cleaning path and, because temperature differential · 

between the exit from the cooling reflow path and the entrance of the cleaning path is short 

fluxes and other contaminants may be easily washed off in the cleaning portion of the present 

invention since the fluxes or other contaminants will not have cured. This provides subStantial· 

20 savings in time within which to process an individual board, strip or tray,' as ~ell as saving on 
energy that would require the repeated heating and cooling of the printed cii'cilit board, strip or 

tray, boat or carrier with mounted chips. 

Furthennore, an additional advantage of the temperature control of the present inventfon 

is that the printed circuit board or strip or JEDEC tray, boat or carrier will emerge from the 

25 . cleaning section hotter in temperature than from conventional cleaners, thus allowing rapid · 

drying of the devices due to the evaporation of water vapor due to the higher teniperature of the 

devices mounted in the strips 16 or the JED EC trays, boats or carriel'S, 18. Typically, a reflow 

temperature in the reflow portion of the oven will be in the vicinity of 360° Fahrenheit but may 

vary from about ambient to about 600°F, but usually not less than about approximately 375°F 

30 during reflowoperation. Typic8lly, cleaners comprise a wash section and a rinse section. The 

typical temperatme of the water in the cleaning section may range from· 120°-160°F for the wash 

section and 1200F-210°F for the rinse section. Suitable temperatures are about 145°F for the 
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. wash ~ter and abou~ ~10°F foi: :the· rinse water. ~ut g~erally not less than about approximately 
. I 45°F •. In eit_her c;:ase; it i~ d,esirable; that tlJ,e ~mperatµre of an ele¢tronic componentleaving the 

re,flow assembly no~_ be below,Wat oOhe ~~e:of 1he 4·water in the washing section. 

By well known me~ and temperature coµU.-ol <itwic~, these terilperatures lliay be maintained by . . . . . . .·.: 

regulation of the heating in th~ 'reflow an4 ~~eani.Ilg s®tions. · 

Furthermore, with the containmCIJt of both Ut~·reflow ov.~~,and the cleaning apparatus· 

within a unitary housing and with control of closely·C()ntrQlled ~m,:peratures, as discussed above. 

and further by control of the speed of the belts 22 ~d 24, the total ~verage time of processing of 

a single strip or JEDEC tray, boat or earner, can .be rCduced by a :tUll three minutes or more in a 

10 process which would normally take in the conventional line shoWn in Fig. 1 of between 7 and 10 

minutes. Thus, in the present device, clean4tg begins to take plaee after reflow within 15 -45 
seconds after the strip or JEDEC tray,. boi;it or canier, containing components leaves the reflow 

portion of the present a~s. :··: 

Additionally, the.end portion of th,:: C?onveyor 24 in the cleaning section may include a 
15 heat blower 53 which blows heated air onto the upper or upper and lower surfaces of the strip 15 

or tray· 18 to further dry the deyices afier·the cleaning process, thus.augmenting drying by 

evaporation of water vapor from the deViees~ . >. . .. 

Asthe strips 16 approatji the end of the cleaning conveyor 24 near the front 52· of the 

apparatus 10, sensors will sense their presence ~d activate s~ping members 54 to sWeep the 
. 20 strips 16 off of the clean~ng conveyor24 along the linear directio11 ~6 and push the strips onto· ' 

shoot 25 and out of the apparatus 10 into the next stage ofthe,prQduction line~ 

As will be clear from FIG. 3, the ratio of the width 56 to length 58 of the reflow conveyor 
22 and similar dimensions of cleaning conveyor 24 ai:e important. As illustrated, the strips 16 

will enter the apparatus 10 with their elongate length 60 parallel the linear direction 26. This · 
25 orientation is maintained throughout the apparatus 10 as the width :56 of the reflow conveyor and 

width of the cleaning conveyor are adequate to accommodate the elongate length 60 of the· strips. 

Generally, the linear speed Qf the inlet conveyor 20 will exceed that of the retlow and cleaning 

conveyors. For example, the, inlet conveyor 20 may move in the, linear direction 26 between 12 

to 84 inches per minute. 60 inches per minute would equate to fotir trays 62 per minute, while 84 
30 inches per minute would equate to ten.strips 16 per minute. In contrast, the reflow conveyor 22 

and cleaning conveyor 24 may be operat~ in a range ()f 3 to 24 inches per minute. The process 

speed may be 24 inches per minute for 10 strips per minute or 20 inches per minutes for 3 trays 
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per minute. The length 58 of the reflow conveyor and length of the cleaning eonveyor should be 

sufficient so that the outlet tifiirlps 16 and trays 62 from the a~tus lO occurs at the same rate 

as the inlet of strips 16 and trays 62 at the inlet conveyor 20. While the time interval between the 

completion of the reflow operation and· the beginning of the cleaning operation may vary, it may 

S be desirable with the present invention to fix that ipterval anywhere from .1 to 120 seconds, and 

even preferably less than 120 seconds. 

FIG. S illustrates the use of apparatus 10 with individual trays 62 full of BOA 

components IS. These trays shown may be JEDEC - type trays of the type referred to above or 

other type, boat or carrier. The movement of trays 62 through apparatus 10 is· substantially 

10 identical to the movement of strips 16 discussed above. 

With reference to FIGS. 6-12, the frame 12 can be seen to be mounted on wheels 66 to 

facilitate movement of the apparanis 10. Preferably, the reflow assembly 14 will be provided 

with a lid 68 which can be moved between the closed position, shown in FIG. 6-9, to an open 

position, shown in FIG. 10, to access the reflow conveyor 22 and related equipment. Further, the 

1 S retlow conveyor 22, itself, can be mounted on a pivoting apparatus for lifting to an inspection 

and repair position, as seen in FIG. 11, assisted by gas lift tubes 70. Similarly, the cleaning 

assembly 18 will include a lid 72 which can be moved to .the open position and the cleaning 

conveyor 24 is pivotally mounted so it can be pivoted to an inspection and repair position, as 

seen in FIG. 11, supported by gas lift tubes 74. 

20 A control panel 76 is mounted on the front 52 of the apparatus 10 for controlling the 

processes within the apparatus 10. Various panels 78 can be mounted on the frame 12 to conceal 

various components within the apparatus 10 necessary for its function. A negative pressure vent 

80 is provided with an external exhaust duct 82 to draw gases from the machine if required. 

Inasmuch as the present invention incorporates what was fonnally two process steps in one· piece 

25 of machinery in a unitary housing, the potential exists for gases, water vapor, flux, etc. to migrate 

from one conveyor to the other conveyor system, which is obviously undesirable. The negative 

pressure vent and external exhaust duct 82 acts to separate the two conveyors so that such 

contaminants do not flow from one area to the other thus further making the process of retlow 

and cleaning more efficient and quick. 

30 Although a single embodiment of the present invention has been illustrated in the 

accompanying drawings and described in the foregoing detailed description, it will be understood 

that the invention is not limited to the embodiment disclosed, but is capable of numerous 
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rearrangements, modifications and substituJjons of p~ and elements without departing from the 

scope and spirit of the invention, ·i 

·.·• .. 

. '·' 
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l. An apparatus for reflowing and cleaning electroilie components or assemblies 

traveling in a predetermined in-line direction, comprising a housing; 

a reflow assembly mounted in the housing and having a reflow conveyor conveying an 

5 electronic component or assembly in a reflow direction non-parallel to the predetermined 

direction to reflow solder on the electronic component or assembly; and 

10 

JS 

a cleaning assembly mounted in the housing and having a cleaning conveyor conveying 

the electronic component or assembly in a cleaning direction non-parallel to the predetermined 

· direction and generally opposite to the reflow direction; 

2. The apparatus of claim 1 wherein the reflow direction and cleaning direction are 

perpendicular to the predetermined direction. 

3. The apparatus of claim 1 wherein the electronic components are in strip form. 

4. The apparatus of claim 1 wherein the electronic components are carried in trays, 

boats or carriers. 

S The apparatus of claim 1 wherein the cleaning assembly provides wash and rinse 

20 water at elevated temperatures. 

25 

6. The apparatus of claim 5 wherein the elevated temperature of the wash water is 

within the range of approximately about 120°F - 160°F and rinse wateris about l 200F -

210°F. 

7. The apparatus of claim 1 further comprising a plurality of sweeping members, the 

sweeping members moving the electronic components from an inlet conveyor to the beginning of 

the re:flow conveyor and from the end of the reflow conveyor to the beginning of the cleaning 

conveyor and from the end of the cleaning conveyor out of the apparatus in the predetermined 

30 direction. 

111111111111111111111111111111 
* C L M S * 
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8. . The apparatus of claim 1 ~er comprising a negative pressure vent and air 

movement system to separate the c<>nveyor reflow assembly .from· the Cleanmg assembly to · 

prevent a contaminant from traveling from the reflow. usembly .. ~'the cleaning assembly and 
: .·.~ ... 

ftom cleaning assembly to the retlow ~bly. 

9. The apparatus of claim l 'wherein the electronic co#iponent is heated and reflowed 

utilizing IR-type heaters. 

10. The apparatus of claim 1 wherein the temperature in the reflow assembly ranges 

10 from about ambient to about600° Fahrenheit and the temperature of the rinse water in the 

cleaning assembly ranges in temperatures from about ambient to about 210° Fahrenheit .. 

11. An apparatus for the.assembly of electronic components onto electronic 

assemblies comprising: ·· · 

15 . a unitary housing; 

at least two processing stations within the .i.mitary .housing, wherein the processing 

stations perfonn the assembly of electronic materials in processes which are sequential. 

12. The apparatusofclaiin 11 wherein.the path· of the electron assemblies through the 

. 20 . at least two electronic processes is folded. 

13. · .The apparatus of claim 12 wherein the paths of the first and second processes are 

parallel to each other and in the opposite direction. 

25 14. The apparatus of claim 12 wherein· the housing provides a reduced footprint due 

to the folding of the at least two electronic processes. 

15. An apparatus foi; reflowing and cleaning electronic components or assemblies, 

comprising: 

30 a housing; 

1 1111111 111111 1111111111 " 1111 * C L . M . 's * 
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a retlow assembly mounting within the housing having a reflow conveyor. the reflow 

conveyor reflowing and cdft~~ying an electronic component ~~mbly in a direction toWarcts a 

cleaning assembly; 

the cleaning assembly mounted within the housing and having a cleaning conveyor for 

5 washing and conveying the electronic component or assembly along a cleaning station; 

10 

15 

20 

25 

the cleaning assembly washing by water at temperatures in the range of approximately 

about ambient to approximately about 2100 Fahrenheit and wherein the temperature differential 

between the cleaning temperature and the reflow temperature is between approximately about 

600° Fahrenheit and 145° Fahrenheit. 

16. The apparatus of claim 15 wherein the operating temperature of the wash water·is 

approximately about 145° Fahrenheit and the rinse water in the cleaning section is appro:Ximately 

about 210° Fahrenheit. 

17. The apparatus of claim 15 wherein the reflow conveyor and the cleaning conveyor · 

are both in opposite, parallel clirec,ions. 

18. The apparatus of claim 15 wherein the direction of movement of the reflow 

conveyor and the cleaning conveyor are perpendicular to a predetermined inline diiection. 

19. The apparatus of claim 15 wherein the temperature range of the reflow conveyor 

and the cleaning conveyor prevents the full solidification or curing of flux and other 

contaminants contained within solder attached to the electronic components during reflow as·the 

electronic component moves conveyed along the reflow conveyor. · 

20. The apparatus of claim 15 wherein the temperature of an electronic component 

assembly between reflow assembly and the washing stage of the cleaning assembly never falls 

below the temperature of the water for washing. 

30 21. The apparatus of claim 15 wherein the time between the completion ofreflowing 

and the beginning of washing is between 1 and 120 seconds. 

I illllll 111111111111111111 llli 
* C L M S * 
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22. The apparatus of claim l S whe~in the temperature within the reflow conveyor is 

not less than about approxima~ly 37S°F ~d the te:mperature in the cleaning assembly is not less 

than about approximately l 45°F0
• 

S 23. The apparatus of claim 16 wh~rein th.e time from the solidification of the solder . 

after reflow until the commencement of cl~aning is ·les$ than 120 seconds. 

I lllllll llllll lllll lllll IHlll 
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