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MULTI-CHIP SEMICONDUCTOR PACKAGE 
STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application serial no. 89126688, ?led Dec. 14, 2000. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 

[0003] The present invention relates to a multi-chip liquid 
semiconductor package structure and its method of manu 
facture. More particularly, the present invention relates to a 
duplicate chip, duplicate conductive Wire package structure 
capable of shrinking overall package volume While increas 
ing package reliability. 
[0004] 2. Description of Related Art 

[0005] In this information explosion age, electronic prod 
ucts have enjoyed a close relationship With everybody in this 
society. FolloWing the rapid progress in electronic technolo 
gies, electronic products have become lighter, smaller and 
more portable. In addition, most electronic products can 
provide highly personaliZed functions at an affordable price. 
Market forces are noW pushing semiconductor manufactur 
ers toWards manufacturing packages having higher device 
density to volume ratio. One recent advance of package 
structure design is the introduction of multi-chip package. 

[0006] FIG. 1 is a schematic cross-sectional diagram of a 
conventional lead-on-chip (LOC) chip-stack package struc 
ture. The LOC chip-stack package structure shoWn in FIG. 
1 is disclosed in US. Pat. No. 5,701,031. The conventional 
lead-on-chip chip-stack package 100 in FIG. 1 has tWo 
chips, including a ?rst chip 130 and a second chip 160, 
enclosed Within a package material 102. The active surface 
132 of the ?rst chip 130 and the active surface 162 of the 
second chip 160 are facing each other. The package 100 also 
has tWo lead frames, a ?rst lead frame 134 and a second lead 
frame 164. The ?rst lead frame 134 includes a plurality of 
inner leads 136 and a plurality of outer leads 138. The 
second lead frame 164 has a plurality of inner leads 166 and 
a plurality of joint sections 168. The inner leads 136 and 166 
are attached to the ?rst chip 130 and the second chip 160 via 
adhesive tapes 140 and 170 respectively. Through Wire 
bonding, the inner leads 136 and the inner leads 166 are 
electrically connected to the ?rst chip 130 and the second 
chip 160 respectively by metallic Wires 142 and 172. The 
packaging material 102 encloses the ?rst chip 130, the 
second chip 160, the inner leads 136 and 166, the joint 
sections 168, the adhesive tapes 140 and 170, and the 
metallic Wires 142 and 172. To form the package 100, the 
?rst chip 130 and the second chip 160 are attached to the ?rst 
lead frame 134 and the second lead frame 164 using the 
adhesive tapes 140 and 170 respectively. Wire bonding is 
next carried out using a bonding machine. Ultimately, the 
inner leads 136 and the inner leads 166 are electrically 
connected to the ?rst chip 130 and the second chip 160 
respectively by metallic Wires 142 and 172. The leads of the 
second lead frame 164 are next aligned With the leads in the 
?rst lead frame 134. Using a YAG laser beam, redundant 
portion of the joint sections 168 are cut aWay, and at the 
same time, the joint sections 168 and corresponding contact 
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points on the ?rst lead frame 134 are Welded together. The 
structure is enclosed With plastic in a molding operation. 
Finally, dam bars (not shoWn) on the ?rst lead frame 134 are 
removed folloWing by the bending of external leads 138. 

[0007] In the above package, the active surfaces of the tWo 
chips are facing each other and hence their respective 
metallic Wires are on the same side. Under such circum 
stances, contact betWeen a Wire on one chip With a neigh 
boring Wire on another chip is highly probable and may lead 
to short-circuiting. A means to prevent short-circuiting is to 
increase chip separation. HoWever, this Will increase the 
overall package volume and packaging cost. Moreover, 
using YAG laser to joint the second lead frame 164 onto the 
?rst lead frame 134 is an expensive undertaking likely to 
increase production cost. 

[0008] FIG. 2 is a schematic cross-sectional diagram of 
another conventional lead-on-chip (LOC) chip-stack pack 
age structure. The LOC chip-stack package structure shoWn 
in FIG. 1 is disclosed in US. Pat. No. 5,804,874. The 
lead-on-chip chip-stack package 200 in FIG. 2 also has tWo 
chips, including a ?rst chip 230 and a second chip 260 
embedded Within a packaging material 202. The active 
surface 232 of the ?rst chip 230 and the active surface 262 
of the second chip 260 are both facing up. The package 200 
has tWo lead frames, including a ?rst lead frame 234 and a 
second lead frame 264. The ?rst lead frame 234 has a 
plurality of inner leads 236 and a plurality of outer leads 238. 
The second lead frame 264 has a plurality of inner leads 266 
and a plurality of joint sections 268. The inner leads 236 and 
the inner leads 266 are attached to the ?rst chip 230 and the 
second chip 260 through adhesive tapes 240 and 270 respec 
tively. The inner leads 236 and the inner leads 266 are 
electrically connected to the bonding pads 244 and 274 on 
the ?rst chip 230 and the second chip 260 respectively by 
metallic Wires 242 and 272. The packaging material 202 
encloses the ?rst chip 230, the second chip 260, the inner 
leads 236 and 266, the adhesive tapes 240, 270, 276 and 204, 
and the metallic Wires 242 and 272. The purpose of putting 
additional adhesive tape 204 is to increase distance of 
separation betWeen the lead 242 and the second chip 260 so 
that probability of electrical contact betWeen the tWo is 
minimized. To form the package 200, the ?rst chip 230 and 
the second chip 260 are attached to the ?rst lead frame 234 
and the second lead frame 264 using the adhesive tapes 240 
and 270 respectively. Wire bonding is next carried out using 
a bonding machine. Ultimately, the inner leads 236 and the 
inner leads 266 are electrically connected to the bonding 
pads 244 and 274 on the ?rst chip 230 and the second chip 
260 respectively by metallic Wires 242 and 272. The leads of 
the second lead frame 264 are next aligned With the leads of 
the ?rst lead frame 234. The joint sections 268 of the second 
lead frame 264 are electrically connected to the ?rst lead 
frame 234. The structure is enclosed With plastic in a 
molding operation. Finally, dam bars (not shoWn) on the ?rst 
lead frame 234 are removed folloWing by the bending of 
external leads 238. 

[0009] In the above package structure, quite a feW adhe 
sive tapes are used. Since adhesive tapes have intrinsic 
tendency to absorb moisture at the processing stage, fre 
quency of delamination of the package may intensify lead 
ing to a loWer yield and reliability problem. Thus, the 
product may subsequently be damaged. Furthermore, short 
circuiting betWeen the loWer metallic Wires and the upper 
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chip is prevented by putting up thick adhesive tapes. Ulti 
mately, overall volume of the package Will increase leading 
to an increase in production cost. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, one object of the present invention is 
to provide a multi-chip semiconductor package structure 
capable of reducing circuit space and enclosing more chips 
Within a given plastic mold, thereby loWering production 
cost. 

[0011] A second object of the invention is to provide a 
multi-chip semiconductor package structure capable of pre 
venting unWanted contact betWeen a conductive Wire 
attached to an upper chip and another conductive Wire 
attached to a loWer chip. Hence, device failure due to 
short-circuiting is avoided. 

[0012] A third object of the invention is to provide a 
multi-chip semiconductor package structure capable of pre 
venting unWanted contact betWeen an upper chip and the 
conductive Wire attached to a loWer chip, thereby loWering 
production cost and increasing yield. 

[0013] A fourth object of the invention is to provide a 
method of manufacturing a multi-chip semiconductor pack 
age capable of using feWer and simpler manufacturing steps 
so that production cost can be loWered. 

[0014] A ?fth object of the invention is to provide a 
multi-chip semiconductor package capable of using feWer 
adhesive tapes to reduce delamination. This improves the 
reliability and yield of the multi-chip semiconductor pack 
aging product. 
[0015] To achieve these and other advantages and in 
accordance With the purpose of the invention, as embodied 
and broadly described herein, the invention provides a 
multi-chip semiconductor package structure. The package 
mainly includes a ?rst lead frame, a second lead frame, a 
?rst chip, a second chip and a packaging material. The ?rst 
lead frame has a plurality of ?rst leads. Each ?rst lead has 
a ?rst inner lead at one end and a ?rst outer lead at the other 
end. The second lead frame has a plurality of second leads. 
Each second lead has a ?rst inner lead at one end and a joint 
section at the other end. Each ?rst lead corresponds to one 
of the second leads. The ?rst chip has an active surface and 
a backside. The active surface of the chip has a plurality of 
bonding pads. The ?rst chip is attached to the ?rst lead frame 
through its active surface. The ?rst chip is electrically 
connected With the ?rst inner leads through its bonding pads. 
The second chip has an active surface and a backside. The 
active surface of the second chip has a plurality of bonding 
pads. The second chip is attached to the second lead frame 
through its active surface. The second chip is electrically 
connected With the second inner leads through its bonding 
pads. The backside of the ?rst chip and the backside of the 
second chip are facing each other. The packaging material 
encloses the ?rst chip, the second chip, the ?rst inner leads 
and the second inner leads such that only a portion of the 
leads, the external leads, is eXposed. In addition, the ?rst 
leads and the joint sections are aligned and stacked together 
and they are electrically connected. 

[0016] According to one embodiment of this invention, if 
the bonding pads on the ?rst chip and the bonding pads on 
the second chip form a single roW along a common aXis Y, 
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Wires bonded to the ?rst chip and Wires bonded to the second 
chip has a mirror re?ection relationship. In addition, both the 
?rst leads and the second leads have a bent just outside the 
?rst inner lead and the second inner lead. 

[0017] This invention also provides a method of manu 
facturing a multi-chip semiconductor package. A ?rst lead 
frame having a plurality of ?rst leads is provided. Each ?rst 
lead has a ?rst inner lead at one end and a ?rst outer lead at 
the other end. A second lead frame having a plurality of 
second leads is also provided. There is a dam bar betWeen a 
pair of neighboring second leads. Each second lead has a 
second inner lead at one end and a joint section at the other 
end. Each ?rst lead corresponds to one of the second leads. 
A ?rst chip having an active surface and a backside is 
provided. The active surface of the ?rst chip has a plurality 
of bonding pads. Asecond chip having an active surface and 
a backside is provided. The active surface of the second chip 
has a plurality of bonding pads as Well. The active surface 
of the ?rst chip and the active surface of the second chip are 
facing each other. The active surface of the ?rst chip is 
attached to the ?rst lead frame using adhesive tapes. Simi 
larly, the active surface of the second chip is attached to the 
second lead frame using adhesive tapes. Wire bonding is 
carried out to connect electrically the bonding pads on the 
active surface of the ?rst chip With the ?rst inner leads. 
Similarly, Wire bonding is carried out to connect electrically 
the bonding pads on the active surface of the second chip 
With the second inner leads. The ?rst leads and the joint 
sections are aligned and then electrically connected. The 
entire assembly including the ?rst chip, the second chip, the 
?rst inner leads, the second inner leads are placed inside the 
cavity inside a mold. This is folloWed by injecting a pack 
aging material into the cavity so that the ?rst chip, the 
second chip, the ?rst inner leads and the second inner leads 
are all enclosed. After molding, only eXternal leads are 
eXposed outside the package material. 

[0018] According to one embodiment of this invention, 
each outer edges of the joint section further include a side 
bar. There is a cut at the junction betWeen the joint section 
and the side bar for easy removal of the side bar in a 
subsequent step. If the bonding pads on the ?rst chip and the 
bonding pads on the second chip form a single roW along a 
common aXis Y, Wires bonded to the ?rst chip and Wires 
bonded to the second chip has a mirror re?ection relation 
ship. In addition, both the ?rst leads and the second leads 
have a bent just outside the ?rst inner lead and the second 
inner lead. The process of manufacturing the multi-chip 
semiconductor package may further include a cutting and a 
forming step. In the process, the dam bar is cut and the 
straight eXternal leads are bent into an L-shaped. 

[0019] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are eXemplary, and are intended to provide further explana 
tion of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to eXplain the principles 
of the invention. In the draWings, 
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[0021] FIG. 1 is a schematic cross-sectional diagram of a 
conventional lead-on-chip (LOC) chip-stack package struc 
ture; 

[0022] FIG. 2 is a schematic cross-sectional diagram of 
another conventional lead-on-chip (LOC) chip-stack pack 
age structure; 

[0023] FIGS. 3 through 6 are schematic cross-sectional 
vieWs shoWing a multi-chip semiconductor package struc 
ture according to a ?rst preferred embodiment of this 
invention; 
[0024] FIG. 3A is a bottom up vieW of the lead frame 400 
shoWn in FIG. 3; 

[0025] FIG. 3B is a top doWn vieW of the lead frame 500 
shoWn in FIG. 3; 

[0026] FIG. 7 is a schematic cross-sectional vieW shoWing 
a multi-chip semiconductor package structure according to a 
second preferred embodiment of this invention; 

[0027] FIG. 8 is a schematic cross-sectional vieW shoWing 
a multi-chip semiconductor package structure according to a 
third preferred embodiment of this invention; 

[0028] FIG. 8A is a bottom up vieW of the lead frame 600 
shoWn in FIG. 8; 

[0029] FIG. 9 is a schematic cross-sectional vieW shoWing 
a multi-chip semiconductor package structure according to a 
fourth preferred embodiment of this invention; 

[0030] FIG. 10 is a schematic cross-sectional vieW shoW 
ing a multi-chip semiconductor package structure according 
to a ?fth preferred embodiment of this invention; 

[0031] FIG. 11 is a schematic cross-sectional vieW shoW 
ing a multi-chip semiconductor package structure according 
to a siXth preferred embodiment of this invention; 

[0032] FIG. 12A is a bottom up vieW of a multi-chip 
semiconductor package structure corresponding to FIG. 3A 
and according to a seventh preferred embodiment of this 
invention; 
[0033] FIG. 12B is a top doWn vieW of a multi-chip 
semiconductor package structure corresponding to FIG. 3B 
and according to a seventh preferred embodiment of this 
invention; 
[0034] FIG. 13 is a schematic cross-sectional vieW shoW 
ing a multi-chip semiconductor package structure according 
to a eighth preferred embodiment of this invention; 

[0035] FIG. 14 is a schematic diagram shoWing the signal 
leads of tWo 16M><4(128M) chips; and 

[0036] FIG. 15 is a schematic diagram shoWing the signal 
leads of tWo 8M><8(128M) chips. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] Reference Will noW be made in detail to the present 
preferred embodiments of the invention, eXamples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers are used in the draW 
ings and the description to refer to the same or like parts. 

[0038] FIGS. 3 through 6 are schematic cross-sectional 
vieWs shoWing a multi-chip semiconductor package struc 

Jun. 20, 2002 

ture according to a ?rst preferred embodiment of this 
invention. FIG. 3A is a bottom up vieW of the lead frame 
400 shoWn in FIG. 3, and FIG. 3B is a top doWn vieW of 
the lead frame 500 shoWn in FIG. 3. 

[0039] First, lead frames 400 and 500 and chips 450 and 
550 are provided. As shoWn in FIG. 3A, the lead frame 400 
has tWo side rails that link up With a plurality of lead frame 
units. The side rails 402 has a plurality of guide holes 404 
and a plurality of elongated holes 406 for guiding and 
driving various lead frame units along during production. 
On the inner side of one of the side rails 402, there is 
elongated hole 408 (pinl-index) indicating the position of the 
?rst pin 412 lead amongst a plurality of leads 410. Each lead 
410 is positioned betWeen neighboring dam bars 414. Each 
lead 410 has an inner lead 416 at one end for supporting the 
chip 450 and an outer lead 418 at the other end. Each lead 
410 has a bent region 420 outside the edge of the inner leads 
416. In FIG. 3A, the region enclosed by the dash lines 422 
is the area subsequently sealed by packaging material. The 
region enclosed by dash line 424 is the area Where the chip 
450 occupies. The region enclosed by dash line 426 indi 
cates the location Where adhesive tapes 452 are laid. As 
shoWn in FIG. 3B, the lead frame 500 includes tWo side rails 
502 that link up With a plurality of lead frame units. The side 
rails 502 has a plurality of guide holes 504 and a plurality of 
elongated holes 506 for guiding and driving various lead 
frame units along during production. On the inner side of 
one of the side rails 502, there is elongated hole 508 
(pinl-indeX) indicating the position of the ?rst pin 512 lead 
amongst a plurality of leads 510. Each lead 410 has an inner 
lead 514 at one end for supporting the chip 550 and a joint 
section 516 at the other end. The joint section 516 joins With 
a side bar 518. There is an indention 520 betWeen the joint 
section 516 and the side bar 518. The indention 520 is 
formed by half etching or by half cutting in a punching 
machine. In addition, each lead 510 has a bent region 522 
outside the edge of the inner leads 514. In FIG. 3B, the 
region enclosed by the dash lines 524 is the area subse 
quently sealed by packaging material. The region enclosed 
by dash line 526 is the area Where the chip 550 occupies. The 
region enclosed by dash line 528 indicates the location 
Where adhesive tapes 552 are laid. Using the lead frame of 
a DRAM as an example, the numbering of the leads 410 and 
the leads 510 has a mirror re?ection relationship. In other 
Words, if Y is taken as a base line for mirror re?ection, the 
?rst lead 412 of the lead frame 400 is at the left upper comer 
position While the ?rst lead 512 of the lead frame 500 is at 
the upper right comer position. 

[0040] As shoWn in FIGS. 3, 3A and 3B, an indention 520 
is formed near the outer edges of the joint section 516 of the 
lead frame 500 by half etching or by cutting With a punching 
machine. Using a printing method, a layer of conductive 
adhesive 522 such as solder paste is applied to the joint 
sections 516 of the lead frame 500. The tWo sides of the lead 
frames 400 and 500 are bent toWards the chips 450 and 550 
respectively forming bent regions 420 and 522 that equaliZe 
the How packing material and unWanted Warping in the ?nal 
molding phase. The active surfaces 454 and 554 of the chips 
450 and 550 are attached by adhesive tapes 452 and 552 to 
the lead frames 400 and 500 respectively. The backside 456 
of the chip 450 and the backside 556 of the chip 550 are 
facing each other. In the subsequent step, a Wire bonding 
operation is carried out using a Wire-bonding machine. The 
bonding pads 458 and 558 on the active surfaces 454 and 
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554 of the chips 450 and 550 are electrically connected to 
the inner leads 416 and 514 respectively through conductive 
Wires 460 and 560. Using DRAM as an example, the 
bonding pads 458 and 558 of the chips 450 and 550 form a 
single roW right in the middle. Hence, the Wire bonding on 
the lead frame 400 and the Wire bonding on the chip 450 
form a mirror re?ection relationship. In other Words, if the 
common axis of the bonding pads 458 and 558 is de?ned to 
be the Y axis, the Y axis can serves as a base line for 
performing mirror re?ection. For example, if a conductive 
Wire rise from the ?rst bonding pad 428 on the active surface 
454 of the chip 450 to the tip 430 of the ?rst lead 412 on the 
left of the lead frame 400, then a similar piece of conductive 
Wire Will rise from the ?rst bonding pad 530 on the active 
surface 554 of the chip 550 to the tip 532 of the ?rst lead 512 
on the right of the lead frame 500. 

[0041] As shoWn in FIGS. 4, 3A and 3B, lead frames 400 
and 500 together With their chips 450 and 550 are aligned 
and stacked. In other Words, each lead 510 of the lead frame 
500 aligns With a corresponding lead 410 of the lead frame 
400. Through a Welding or a gluing operation, the joint 
sections 516 of the lead frame 500 are electrically connected 
With the leads 410 of the lead frame 400. The side bar 518 
outside the indentation 520 of the lead frame 500 is 
removed. 

[0042] As shoWn in FIGS. 5, 3A and 3B, the Welded or 
glued assembly 300 is placed inside the cavity 304 of a mold 
302. The mold 302 grasps the lead frame 400 around the 
dam bar 414. Packaging material 306 is injected into the 
cavity 304 folloWed by cooling and mold ejection. 

[0043] As shoWn in FIGS. 6, 3A and 3B, the packaging 
material 306 encloses the chips 450 and 550, the inner leads 
416 and 514, the conductive lines 460 and 560, the bonding 
pads 458 and 558, and the adhesive tapes 452 and 552. Only 
the external leads 418 are exposed outside the package body. 
In the subsequent step, the dam bar 414 is cut aWay and the 
external leads 418 is bent into an L-shape. The side rails 402 
and 502 originally attached to the lead frames 400 and 500 
are separated from the assembly 300. In this invention, the 
backside 456 of the chip 450 and the backside 556 of the 
chip 550 are facing each other. Hence, there is no need to use 
adhesive tape to enlarge the separation betWeen the tWo 
chips as a measure to prevent contact of their conductive 
Wires or contact betWeen conductive Wire on a loWer chip 
and the upper chip. In brief, the invention is capable of 
reducing package volume and the use of adhesive tape. With 
feWer adhesive tapes in the package to absorb and release 
moisture, delamination problem can be greatly reduced. 

[0044] FIG. 7 is a schematic cross-sectional vieW shoWing 
a multi-chip semiconductor package structure according to a 
second preferred embodiment of this invention. In the ?rst 
embodiment shoWn in FIG. 6, the joint sections 516 are 
located inside the packaging material 306. Hence, the joint 
sections 516 and the lead frame 400 can have very tight 
junctions. HoWever, the joint sections 516 are not restricted 
to the aforementioned position. The joint sections 516 may 
extend into a region outside the packaging material 306 as 
shoWn in FIG. 7. The indentation 520 is noW located outside 
the package body. Therefore, the step of removing the side 
bar 518 can be conducted before or after package molding. 

[0045] FIG. 8 is a schematic cross-sectional vieW shoWing 
a multi-chip semiconductor package structure according to a 
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third preferred embodiment of this invention. FIG. 8A is a 
bottom up vieW of the lead frame 600 shoWn in FIG. 8. In 
the ?rst embodiment, there is a side bar 518 just outside the 
joint sections 516 as shoWn in FIG. 3B. HoWever, the side 
bar 518 is not restricted to such a position. A dam bar (not 
shoWn) may be used as a substitute for the side bar 518. As 
shoWn in FIG. 8A, the lead 602 has an inner lead 604 at one 
end and a joint section 606 at the other end. There is a dam 
bar 608 betWeen every neighboring pair of leads 602. Each 
lead 602 has an indentation 610 located outside the edge of 
the inner lead 604. The area enclosed by the dash line 612 
is the region ultimately sealed by packaging material. The 
joint section 606 is outside the packaging material 652. The 
dam bar 608 is separated from the leads 602 by cutting after 
the package 650 is formed. 

[0046] FIG. 9 is a schematic cross-sectional vieW shoWing 
a multi-chip semiconductor package structure according to a 
fourth preferred embodiment of this invention. In the third 
embodiment, the joint sections 606 are exposed outside the 
packaging material 632. HoWever, the joint sections 606 are 
not restricted to such a location. The joint sections 606 can 
be enclosed inside the packaging material 652 as shoWn in 
FIG. 9. When the joint sections 606 are inside the package 
body, dam bar (not shoWn) and the leads 602 need to be 
separated before molding. 

[0047] FIG. 10 is a schematic cross-sectional vieW shoW 
ing a multi-chip semiconductor package structure according 
to a ?fth preferred embodiment of this invention. FIG. 11 is 
a schematic cross-sectional vieW shoWing a multi-chip semi 
conductor package structure according to a sixth preferred 
embodiment of this invention. To prevent conductive Wires 
460 and 560 from exposing outside the packaging material 
306 in the ?rst embodiment (shoWn in FIG. 6), degree of 
bending for the leads 410 and 510 must be adjusted. Hence, 
both the leads 410 and the leads 510 have a bending region 
420 and 522. HoWever, this is not the only structural 
arrangement. The structural forms shoWn in FIGS. 10 and 
11 are some of the alternatives LOC package designs. Only 
one set of leads is bent to prevent the conductive Wires from 
exposing. In FIG. 10, a portion of the joint sections 702 is 
exposed outside the packaging material 704 and the lead 
frame 706 has no bending region. The lead frame 708 has a 
bending region 710 so that the outer leads 712 emerge from 
the upper portion of the package 700. In FIG. 11, the joint 
sections 752 are enclosed by the packaging material 754. 
The lead frame 756 has no bending region. The lead frame 
758 has a bending region 760 so that external leads 762 
emerges from the upper portion of the package 750. Through 
careful design of the bending region, the multi-chip semi 
conductor package of this invention can prevent the expo 
sure of conductive Wires outside the package. 

[0048] The multi-chip semiconductor package design of 
this invention can be used to accommodate tWo chips inside 
a package originally intended for housing just one chip. 
Hence, there is no need to redesign molds. Volume of the 
package is greatly reduced through attaching the chips 
back-to-back. The bending of the upper leads and loWer 
leads inside the package can prevent the exposure of con 
ductive Wires outside the package. 

[0049] Referring to FIG. 12A, Which illustrates a bottom 
up vieW of a multi-chip semiconductor package structure 
corresponding to FIG. 3A and according to a seventh, 
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preferred embodiment of this invention. Also, referring to 
FIG. 12B Which illustrates a top doWn vieW of a multi-chip 
semiconductor package structure corresponding to FIG. 3B 
and according to a seventh preferred embodiment of this 
invention. In the ?rst embodiment, the bonding pads are 
arranged in a single roW at the middle of the active surface 
of the chip. Yet, the arrangement of the bonding pads is not 
limited to such arrangement. The bonding pads 458/558 can 
also alternating With each other in the middle of the active 
surfaces 432/534 of the chip 424/526, Wherein one of the 
bonding pads 458/558 can be patterned to form a ?rst 
bonding pad 428/530. HoWever, the present embodiment 
shoWs a similar Wire bonding method as described in the ?rst 
embodiment. For instance, if a conductive Wire rise from the 
?rst bonding pad 428 on the active surface 432 of the chip 
424 to the tip 430 of the ?rst lead 412 on the left of the lead 
frame 400, then a similar piece of conductive Wire Will rise 
from the ?rst bonding pad 530 on the active surface 534 of 
the chip 526 to the tip 532 of the ?rst lead 512 on the right 
of the lead frame 500. 

[0050] Referring to FIG. 13, Which is a schematic cross 
sectional vieW shoWing a multi-chip semiconductor package 
structure according to a eighth preferred embodiment of this 
invention. As described in the previous embodiments, each 
package is composed of tWo chips and tWo lead frames. 
HoWever, the package of the present invention is not limited 
to the application mentioned above. The package 800 can 
have several lead modules 810, 860 (tWo modules are shoWn 
as an example in the present embodiment), being de?ned as 
a ?rst lead module 810 and a second lead module 860, 
respectively. In the ?rst lead module 810, there are a ?rst 
plurality of leads 840 and a second plurality of leads 850 and 
tWo chips 820, 830, Wherein the chips 820, 830 have active 
surfaces 822, 832 and corresponding backsides 824, 834, 
respectively. On the active surfaces 822, 832 of the chips 
820, 830, there are bonding pads 826, 836 through Which 
adhering the ?rst and second plurality of leads 840, 850 
respectively to the active surfaces 822, 832, While the 
backsides 824, 834 face each other. The bonding pads 826, 
836 are connected electrically to the ?rst and second plu 
rality of leads 840, 850 through several conductive Wires 
812, 814. Also, the ?rst plurality of leads 840 connect to one 
end of the second plurality of leads 850, While the other end 
of the second plurality of leads 850 connect to other leads in 
the second lead frame module 860. 

[0051] In the second lead frame module 860, there are a 
third plurality of leads 890, a fourth plurality of leads 910 
and tWo chips 870, 880, Wherein the chips 870, 880 have 
active surfaces 872, 882 and corresponding backsides 874, 
884, respectively. On the active surfaces 872, 882 of the 
chips 870, 880, there are bonding pads 876, 886 through 
Which adhering the third and fourth plurality of leads 890, 
910 respectively to the active surfaces 872, 882, While the 
backsides 874, 884 face each other. The bonding pads 876, 
886 are connected electrically to the third and fourth plu 
rality of leads 890, 910 through several conductive Wires 
862, 864. Further, the fourth plurality of leads 910 includes 
inner leads 912 and outer leads 914. The second lead frame 
module is connected to the ?rst lead frame module by 
making an electrical connection betWeen the second plural 
ity of leads 850 to the third and fourth plurality of leads 890, 
910 as shoWn in FIG. 13. In addition, the package 800 also 
includes a packaging material 802 Which encompass the 
chips 820, 830, 870, 880, and the plurality of leads 840, 850, 
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890, 910, While the outer leads 914 can be eXposed to 
connect electrically to the outer circuit (not shoWn). 

[0052] The multi-chip semiconductor package structure 
according to the invention can be applied to a DRAM 
package to double the memory capacity by adding one more 
chip. In here, a package With tWo 16M><4(128M) chips and 
a package With tWo 8M><8(128M) chips are chosen as 
examples. 
[0053] FIG. 14 is a schematic diagram shoWing the signal 
leads of tWo 16M><4(128M) chips. As shoWn in FIG. 14, 
leads A0 to All are used to indicate the address of special 
memory units. Leads DQO to DQ3 are used as indicator for 
signaling data input and output. Since most data system uses 
8 bits or a byte as a unit in transmission, the DRAM package 
must have 8 memory banks to hold each of the 8 bits of data. 
The tWo 16M><4(128M) chips inside the package 900 has 
tWo memory chips 902 and 904 With each chip having four 
memory banks. The memory banks employ leads DQO to 
DQ3 to transmit signals related to these four memory banks. 
Hence, tWo memory chips together provide 8 banks. In other 
Words, 8 bits of data can be access at any one time When each 
memory bank holds a single bit. 

[0054] FIG. 15 is a schematic diagram shoWing the signal 
leads of tWo 8M><8(128M) chips. As shoWn in FIG. 15, 
leads A0 to All are used to indicate the address of special 
memory units. Leads DQO to DQ7 are used as indicator for 
signaling data input and output. Lead DQM is a chip control 
signal. When the DOM lead receives a LDQM signal, the 
loWer chip is activated. On the other hand, if the DOM lead 
receives a UDQM signal, the upper chip is activated. The 
tWo 8M><8(128M) chips inside the package 950 has tWo 
memory chips 952 and 954 With each chip having eight 
memory banks. The memory banks employ leads DQO to 
DQ7 to transmit signals related to these eight memory 
banks. Hence, tWo memory chips together provide 16 banks. 
HoWever, each data transmission can transfer at most 8 bits 
under the control of the LDQM or the UDQM signal. In 
other Words, data are transmitted to the 8 memory banks in 
the upper chip or the 8 memory banks in the loWer chip 
according to Whether LDQM or UDQM signal is issued. 

[0055] In summary, the advantages of the multi-chip semi 
conductor package in this invention includes: 

[0056] 1. The upper chip and the loWer chip of the 
package are facing each other back-to-back. Neither 
the conductor Wires of the upper chip Will contact the 
conductive Wires of the loWer chip nor Will the 
conductor Wire of the loWer chip contact the upper 
chip. Hence, yield of the chip package Will increase. 

[0057] 2. Since the tWo chips inside the package are 
facing each other back-to-back, overall volume of 
the package can be reduced. Therefore, tWo chips 
can noW be enclosed Within a mold that used to 

accommodate only a single chip. In other Words, the 
number of chip inside a package is doubled Without 
having to change the mold. 

[0058] 3. Delamination of package arising from 
moisture absorption Will improve because feWer 
adhesive tapes are used. 

[0059] 4. An indentation is formed at the junction 
betWeen the side bar and the joint section by half 
etching or punching. Hence, the side bar can be 
readily removed. 






