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(57) ABSTRACT 

A modi?ed SMT (Surface Mount Technology) process is 
proposed for mounting an exposed-pad type of semiconduc 
tor device over a PCB (printed circuit board), Which can help 
prevent the problem of ?oated soldering of the semiconduc 
tor device over the PCB. By this modi?ed SMT process, a 
plurality of via holes are formed in the pad-mounting area of 
the printed circuit board; and a solder material is pasted over 
the bottom end of each of the via holes. As the semicon 
ductor device is mounted in position over the printed circuit 
board, a solder-re?oW process is performed on the pasted 
solder material so as to cause the pasted solder material to 
be Wetted to the entire surface of the solder-Wettable layer in 
each of the via holes, thereby alloWing the solder material to 
re?oW to the upper end of each of the via holes Where the 
re?oWed solder is also Wetted to the exposed die pad of the 
semiconductor device, thereby securely bonding the semi 
conductor device to the PCB. 
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METHOD OF MOUNTING AN EXPOSED-PAD 
TYPE OF SEMICONDUCTOR DEVICE OVER A 

PRINTED CIRCUIT BOARD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to semiconductor packaging 
technology, and more particularly, to a method of mounting 
an exposed-pad type of semiconductor device, such as a 
QFN (Quad Flat Non-leaded) package, over a PCB (printed 
circuit board) through a modi?ed SMT (Surface Mount 
Technology) process, Which can help prevent the problem of 
?oated soldering of the semiconductor device over the PCB. 

[0003] 2. Description of Related Art 

[0004] An exposed-pad type of semiconductor device is a 
type of integrated circuit package that is characteriZed by 
that the die pad, Which is used to mount the packaged chip, 
is eXposed to the bottom outside of the encapsulation body. 
One eXample of exposed-pad package is QFN (Quad Flat 
Non-leaded). During SMT process, the eXposed-pad pack 
age is mounted onto a PCB in such a manner that the 
eXposed surface of the die pad is directly soldered to the 
PCB’s ground plane. This can help alloW the packaged chip 
inside the encapsulation body to have a better grounding 
effect. A conventional SMT process for mounting an 
exposed-pad package over a PCB is illustratively depicted in 
the folloWing With reference to FIGS. 1A-1E. 

[0005] Referring ?rst to FIG. 1A and FIG. 1B, this 
conventional SMT process is utiliZed for mounting an 
exposed-pad package 10, such as a QFN package, over a 
PCB 20. 

[0006] The eXposed-pad package 10 includes: a lead 
frame 11 having a die pad 12 and a plurality of electrically 
conductive leads 13; (ii) a semiconductor chip 14 mounted 
over the front surface 12a of the eXposed die pad 12 and 
electrically coupled to the electrically-conductive leads 13 
by means of a plurality of bonding Wires 15, and (iii) an 
encapsulation body 16 for encapsulating the semiconductor 
chip 14 and the leadframe 11 While eXposing the back 
surface 12b of the die pad 12 and the bottom surface 13b of 
the electrically-conductive leads 13 to the bottom outside 
thereof The exposed-pad package 10 is so named due to the 
fact that its electrically-conductive leads 13 are con?ned 
Within the encapsulation body 16, rather than extending 
sideWards beyond the encapsulation body 16, Which can 
help reduce its layout area on the PCB 20. 

[0007] The PCB 20 includes a substrate 21, a passivation 
layer 22, a ground plane 23, and a plurality of electrically 
conductive ?ngers 24 on both sides of the ground plane 23. 
The ground plane 23 is used as a mounting area for the 
eXposed die pad 12 of the exposed-pad package 10, and 
Which is dimensioned to be substantially equal to the siZe of 
the eXposed die pad 12 and therefore is signi?cantly greater 
in area than each one of the electrically-conductive ?ngers 
24. 

[0008] Referring further to FIG. 1C, in the neXt step, a 
solder material is pasted over the ground plane 23 and all the 
electrically-conductive ?ngers 24, Whereby a Wide-area sol 
der lump 31 is formed over the ground plane 23, While a 
plurality of small-area solder lumps 32 are formed respec 
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tively over the electrically-conductive ?ngers 24. At this 
stage, the Wide-area solder lump 31 pasted over the ground 
plane 23 is substantially leveled in its topmost surface to the 
small-area solder lumps 32 pasted over the electrically 
conductive ?ngers 24. 

[0009] Referring further to FIG. 1D, in the neXt step, the 
exposed-pad package 10 is mounted onto the PCB 20, With 
the eXposed die pad 12 being aligned to ground plane 23 and 
the outer leads 13 being aligned respectively to the electri 
cally-conductive ?ngers 24 (i.e., the eXposed surface of the 
die pad 12 is attached to the Wide-area solder lump 31, While 
the outer leads 13 of the exposed-pad package 10 are 
attached respectively to the small-area solder lumps 32). 

[0010] Next, a solder-re?oW process is performed to 
re?oW the Wide-area solder lump 31 and all the small-area 
solder lumps 32 to thereby bond the eXposed die pad 12 to 
the ground plane 23 and meanWhile bond the outer leads 13 
respectively to the electrically-conductive ?ngers 24. This 
completes the mounting of the exposed-pad package 10 over 
the PCB 20. 

[0011] Fundamentally, hoWever, solder lumps Would 
become centrally concentrated When melted during the 
solder-re?oW process, resulting in eXpansion of the thick 
ness thereof and thereby making the solder lumps bulged 
out. This re?oW-incurred bulging height Would increase 
With the area of the pasted solder lump. 

[0012] Therefore, as illustrated in FIG. 1E, the Wide-area 
solder lump 31 pasted over the ground plane 23 Would 
become more eXpanded in thickness than the small-area 
solder lumps 32 pasted over the electrically-conductive 
?ngers 24, thus undesirably bulging out the exposed-pad 
package 10 to an elevated position. This problem is referred 
to as ?oated soldering. 

[0013] As a consequence of the ?oated soldering of the 
exposed-pad package 10 over the ground plane 23 of the 
PCB 20, the outer leads 13 of the exposed-pad package 10 
Would be lifted to an elevated position, thus being forced to 
break apart from the electrically-conductive ?ngers 24 (the 
broken part of the bonding is indicated by the reference 
numerals 40 in FIG. 1E), undesirably resulting in failed or 
unreliable bonding betWeen the outer leads 13 and the 
electrically-conductive ?ngers 24. The ?nished circuit mod 
ule constructed of the eXposed-pad package 10 over the PCB 
20 Would be thus degraded in quality and reliability. 

[0014] Related patents include, for eXample, the Japan 
Patent JP60210858A2 entitled “FLAT PACKAGE LSI”. 
This patent teaches the use of positional pins beneath the 
package body to help prevent positional shift of the mounted 
semiconductor device over the PCB. One draWback to this 
patent, hoWever, is that the provision of the pins beneath the 
package body Would make the fabrication of the semicon 
ductor package more dif?cult to implement. 

SUMMARY OF THE INVENTION 

[0015] It is therefore an objective of this invention to 
provide a neW method for mounting exposed-pad package 
over PCB, Which can help prevent the problem of ?oated 
soldering of the exposed-pad package over the PCB. 

[0016] It is another objective of this invention to provide 
a neW method for mounting eXposed-pad package over PCB, 
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Which can help securely bond the exposed-pad package in 
position over the PCB Without having to use positional pins. 

[0017] It is still another objective of this invention to 
provide a neW method for mounting exposed-pad package 
over PCB, Which can help assure the exposed-pad package 
to be more reliably bonded to the PCB. 

[0018] In accordance With the foregoing and other objec 
tives, the invention proposes a neW method for mounting 
exposed-pad package over PCB. 

[0019] By the method of the invention, a plurality of via 
holes are formed in the pad-mounting area of the printed 
circuit board; and a solder material is pasted over the bottom 
end of each of the via holes. As the semiconductor device is 
mounted in position over the printed circuit board, a solder 
re?oW process is performed on the pasted solder material so 
as to cause the pasted solder material to be Wetted to the 
entire surface of the solder-Wettable layer in each of the via 
holes, thereby alloWing the solder material to re?oW to the 
upper end of each of the via holes Where the re?oWed solder 
is also Wetted to the eXposed die pad of the semiconductor 
device, thereby securely bonding the semiconductor device 
to the PCB. 

[0020] Compared to the prior art, since the solder material 
used to bond the semiconductor device to the PCB is 
re?oWed upWards from the bottom surface of the PCB 
through the via holes to the upper surface of the PCB, it 
alloWs the semiconductor device to be securely bonded in 
position over the PCB. The invention can therefore resolve 
the problem of ?oated soldering of eXposed-pad package 
over PCB. 

BRIEF DESCRIPTION OF DRAWINGS 

[0021] The invention can be more fully understood by 
reading the folloWing detailed description of the preferred 
embodiments, With reference made to the accompanying 
draWings, Wherein: 

[0022] FIGS. 1A-1E (PRIOR ART) are schematic sec 
tional diagrams used to depict a conventional method for 
mounting an eXposed-pad package over a PCB; and 

[0023] FIGS. 2A-2E are schematic sectional diagrams 
used to depict the method according to the invention for 
mounting an eXposed-pad package over a PCB. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0024] A preferred embodiment of the method according 
to the invention for mounting eXposed-pad package over 
PCB is disclosed in ?ll details in the folloWing With refer 
ence to FIGS. 2A-2E. 

[0025] Referring ?rst to FIG. 2A, the method of the 
invention is here utiliZed to mount an exposed-pad type of 
semiconductor device 100, such as a QFN package, over a 
printed circuit board (PCB) 200. 

[0026] The semiconductor device 100 includes: a die 
pad 110 having a front surface 110a and a back surface 110b; 
(ii) a plurality of leads 120; (iii) a semiconductor chip 130 
mounted on the front surface 110a of the die pad 110; (iv) 
a plurality of bonding Wires 140 for electrically coupling the 
semiconductor chip 130 to the leads 120; and (v) an encap 
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sulation body 150 for encapsulating the semiconductor chip 
130 While exposing the back surface 110b of the die pad 110 
and part of the leads 120 to the outside. 

[0027] The PCB 200 has an upper surface 200a and a 
bottom surface 200b, and is prede?ned With a pad-mounting 
area 210 and a plurality of I/O contact pads 220 on the upper 
surface 200a; Wherein the pad-mounting area 210 is used to 
mount the eXposed die pad 110 of the semiconductor device 
100 While the I/O contact pads 220 are used to mount the 
leads 120. By the invention, the pad-mounting area 210 of 
the PCB 200 is formed With a plurality of via holes 211. 

[0028] FIG. 2B shoWs an enlarged vieW of the part 
indicated by the dotted circle in FIG. 2A. As shoWn, the 
PCB 200 includes an upper solder mask 201 over the upper 
surface 200a thereof and a bottom solder mask 202 over the 
bottom surface 200b thereof. Further, a solder-Wettable layer 
212, such as a layer of plated copper (Cu), is formed over the 
inner Wall of each via hole 211. 

[0029] Referring further to FIG. 2C, in the neXt step, a 
solder-pasting process is performed to paste a solder mate 
rial over each I/O contact pad 220 and also over the bottom 
end 211b of each via hole 211, thereby providing a ?rst 
solder lump 231 over each I/O contact pad 220 and a second 
solder lump 232 over the bottom end 211b of each via hole 
211. Since the solder-pasting process is a conventional 
technique, detailed steps thereof Will not be further 
described. 

[0030] Referring further to FIG. 2D, in the neXt step, the 
semiconductor device 100 is mounted over the PCB 200 in 
such a manner that its eXposed die pad 110 is abutted on the 
pad-mounting area 210 of the PCB 200, While its eXposed 
lead 120 is aligned to the I/O contact pad 220 and abutted on 
the ?rst solder lump 231. 

[0031] Referring further to FIG. 2E, in the neXt step, a 
solder-re?oW process is performed to re?oW both the ?rst 
solder lump 231 and the second solder lump 232. During this 
solder-re?oW process, the ?rst solder lump 231 is melted and 
Wetted both to the entire I/O contact pad 220 and the entire 
lead 120, thereby bonding the I/O contact pad 220 With the 
lead 120; and meanWhile, the second solder lump 232 is 
melted and Wetted to the entire solder-Wettable layer 212, 
thereby re?oWing vertically upWards through the via hole 
211 to reach the upper end 211a of the via hole 211 Where 
the re?oWed second solder lump 232 is further Wetted to the 
eXposed back surface 110b of die pad 110 of the semicon 
ductor device 100, thereby bonding the semiconductor 
device 100 to the PCB 200. This completes the SMT process 
for mounting the semiconductor device 100 over the PCB 
200 by the method of the invention. 

[0032] Compared to the prior art, since the solder material 
used to bond the semiconductor device 100 to the PCB 200 
is re?oWed upWards from the bottom surface 200b of the 
PCB 200 through the via holes 211 to the upper surface 200a 
of the PCB 200, it alloWs the eXposed die pad 110 of the 
semiconductor device 100 to be securely bonded to the PCB 
200. The invention can therefore resolve the problem of 
?oated soldering of exposed-pad package over PCB that 
Would otherWise cause undesired positional shift to the 
mounted device. The invention is therefore more advanta 
geous to use than the prior art. 

[0033] The invention has been described using exemplary 
preferred embodiments. HoWever, it is to be understood that 
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the scope of the invention is not limited to the disclosed 
embodiments. On the contrary, it is intended to cover various 
modi?cations and similar arrangements. The scope of the 
claims, therefore, should be accorded the broadest interpre 
tation so as to encompass all such modi?cations and similar 
arrangements. 

What is claimed is: 
1. A method for mounting an eXposed-pad type of semi 

conductor device having an exposed die pad over a printed 
circuit board; the printed circuit board having an upper side 
and a bottom side; 

the method comprising the steps of: 

(1) de?ning a pad-mounting area on the upper side of 
the printed circuit board; 

(2) forming a plurality of via holes in the pad-mounting 
area of the printed circuit board; each via hole having 
an upper end on the upper side of the printed circuit 
board and a bottom end on the bottom side of the 
same, and each via hole including a solder-Wettable 
layer over the inner Wall thereof, 

(3) pasting a solder material over the bottom end of 
each of the via holes; 

(4) mounting the semiconductor device over the upper 
side of the printed circuit board, With the eXposed die 
pad thereof being abutted on the pad-mounting area 
of the printed circuit board; and 

(5) performing a solder-re?oW process on the pasted 
solder material over the bottom end of each of the via 
holes so as to alloW the pasted solder material to be 
Wetted over the entire surface of each solder-Wet 
table layer, thereby alloWing the re?oWed solder 
material to reach the upper end of each of the via 
holes Where the re?oWed solder material is further 
Wetted to the eXposed die pad of the semiconductor 
device, thereby bonding the semiconductor device to 
the printed circuit board. 
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2. The method of claim 1, Wherein the exposed-pad type 
of semiconductor device is a QFN package. 

3. The method of claim 1, Wherein in said step (2), the 
solder-Wettable layer is a plated copper layer. 

4. A method for mounting an exposed-pad type of semi 
conductor device having an eXposed die pad over a printed 
circuit board; the printed circuit board having an upper 
surface and a bottom surface; 

the method comprising the steps of: 

(1) de?ning a pad-mounting area on the upper side of 
the printed circuit board; 

(2) forming a plurality of via holes in the pad-mounting 
area of the printed circuit board; each via hole having 
an upper end on the upper side of the printed circuit 
board and a bottom end on the bottom side of the 
same, and each via hole including a plated copper 
layer over the inner Wall thereof; 

(3) pasting a solder material over the bottom end of 
each of the via holes; 

(4) mounting the semiconductor device over the upper 
side of the printed circuit board, With the eXposed die 
pad thereof being abutted on the pad-mounting area 
of the printed circuit board; and 

(5) performing a solder-re?oW process on the pasted 
solder material over the bottom end of each of the via 
holes so as to alloW the pasted solder material to be 
Wetted over the entire surface of each plated copper 
layer, thereby allowing the re?oWed solder material 
to reach the upper end of each of the via holes Where 
the re?oWed solder material is further Wetted to the 
eXposed die pad of the semiconductor device, 
thereby bonding the semiconductor device to the 
printed circuit board. 

5. The method of claim 4, Wherein the exposed-pad type 
of semiconductor device is a QFN package. 

* * * * * 


