
*159159* 1 TITLE: PREBURN-IN DYNAMIC RANDOM ACCESS MEMORY MODULE AND
PREBURN-IN CIRCUIT BOARD THEREOF BACKGROUND OF THE INVENTION  1. Field of
the Invention: 5 This invention relates to DRAM (dynamic random access
memory) modules, and  more particularly, to a prebum-in DRAM module circuit
board which is directly connect- able to a bum-in oven for performing a
bum-in process concurrently on a plurality of  DRAM modules mounted
thereon. 2. Description of Related Art: 10 FIG. I shows a conventional DRAM
module circuit board which is mounted with  an array of DRAM modules 100
thereon. Each of these DRAM modules 100 can be cut  apart from the circuit
board to function as a single memory unit. This conventional  DRAM module
circuit board is not provided with a bum-in circuit, so that the bum-in
process for the DRAM modules 100 on the circuit board is performed for the
DRAM  15 modules 100 after they are cut apart from the circuit board.. Most
conventional DRAM modules are manufactured by the following procedural
steps: (1) wafer sorting, which is also called chip-probe (CP) testing; (2)
IC package as- sembly; (3) final testing-1; (4) bum-in; (5) final
testing-2; (6) module assembly; (7)  module testing; and (8) shipping. 20
Some low-end DRAM modules are manufactured by a simplified procedure  which
includes the following steps: (1) wafer sorting (CP testing), (2) IC
package as- sembly or chip-on-board, (3) module assembly, (4) module system
bum-in, (5) module  testing, and (6) shipping. Conventional manufacturing
processes for DRAM modules have some draw- 



25 backs. First, the procedure is quite complex and time-consuming to
complete. Second, the  bum-in and module warm-up should be separately
carried out, each process requiring one  *G00002* 2  or two days to
complete, which is quite inconvenient and time-consuming. Third, the cir-
cuit board used for the burn-in process and that used for constructing the
DRAM modules  are separate ones, which means that the DRAM modules should
be cut apart from the  DRAM module circuit board and then mounted on a
burn-in circuit board to undergo the 5 burn-in process. The work involved
is thus quite laborious and cost-ineffective. Fourth,  the module warm-up
process is applicable to one module only at a time, which is quite
inefficient. Fifth, in the module warm-up process, the voltage and current
can not be  suitably controlled, which can cause degradation to the IC
quality and reliability. 10 SUMMARY OF THE INVENTION It is therefore a
primary objective of the present invention to provide a preburn-in  DRAM
module circuit board whose architecture represents a solution to the above-
mentioned drawbacks of the prior art. In particular, the preburn-in DRAM
module circuit  board of the invention allows a plurality of DRAM modules
to be constructed directly 15 thereon, and which can be directly connected
to a large burn-in oven so as to perform a  burn-in process concurrently on
the DRAM modules mounted thereon to check for any  defected IC chips that
are to be reworked. It is another objective of the present invention to
provide a structure for the  DRAM modules (hereinafter referred to as
prebum-in DRAM module) that are to be  20 constructed on the preburn-in
DRAM module circuit board, which includes a burn-in cir cuit and a module
circuit that allow the prebum-in DRAM modules to undergo the burn- in
process when they are still mounted on the same printed circuit board (PCB)
In accordance with the foregoing and other objectives of the present
invention, a  



preburn-in DRAM module circuit board and a structure for the associated
DRAM mod- 25 ules are provided. The preburn-in DRAM module circuit board of
the invention is directly connect- able to a burn-in oven for performing a
burn-in process concurrently on a plurality of pre 3  burn-in DRAM modules
mounted thereon. This prebum-in DRAM module circuit board  is configured to
provide at least one test area which includes: (a) a plurality of serially
connected preburn-in DRAM modules; and (b) a bum-in signal
buffer/distributor, coupled to receive a bum-in signal from  5 said bum-in
oven, for transferring said bum-in signal to each of said plurality of
preburn- in DRAM modules so as to perform a bum-in process concurrently on
said plurality of  prebum-in DRAM modules. In a first preferred embodiment,
each of the plurality of the above-mentioned pre- bum-in DRAM modules
includes: 10 (a) a plurality of DRAM chips; and (b) a printed circuit board
partitioned into a module region and a removable  dummy region, said
printed circuit board being a double-layer structure including: (i) a
module circuit layer on which said DRAM chips are mounted in said  module
region; 15 (ii) a bum-in circuit layer in which a burn-in circuit is
arranged; and (iii) a ground plane formed between said module circuit layer
and said  bum-in circuit layer During a burn-in process, a burn-in signal
is received and directed by said bum-in  circuit in said bum-in circuit
layer to be transferred through said dummy region of said  20 printed
circuit board to said module circuit layer and subsequently into said DRAM
chips. In another preferred embodiment, each of the plurality of prebum-in
DRAM  



modules includes: (a) a first array of DRAM chips; 25 (b) a second array of
DRAM chips; and (c) a printed circuit board partitioned into a module
region and a removable  dummy region, said printed circuit board being a
fourth-layer structure including: . 4 (i) a first module circuit layer on
which the first array of DRAM chips are  mounted in said module region;
(ii) a first bum-in circuit layer beneath said first module circuit layer,
in  which a first burn-in circuit is arranged; 5 (iii) a first ground plane
formed between said first module circuit layer and  said first bum-in
circuit layer; (iv) a second bum-in circuit layer beneath said first
burn-in circuit layer, in  which a second bum-in circuit is arranged; (v) a
second module circuit layer beneath said second burn-in circuit layer,  10
on which the second array of DRAM chips are mounted in said module region;
and (vi) a second ground plane formed between said second module circuit
layer and said second bum-in circuit layer; During a bum-in process, a
bum-in signal is received and directed by said first  burn-in circuit in
said first burn-in circuit layer to be transferred through said dummy re-
15 gion of said printed circuit board to said first module circuit layer
and subsequently into said first array of DRAM chips; and concurrently the
bum-in signal is received and di- rected by said second bum-in circuit in
said second bum-in circuit layer to be transferred  through said dummy
region of said printed circuit board to said second module circuit  layer
and subsequently into said second array of DRAM chips. 20 In order to
prevent the so-called antenna effect, the removable. dummy region is 25 



cut away after the bum-in and testing for the DRAM modules are completed,
so as to ex- pose the module pins on the edge of the DRAM module circuit
board. Moreover, the  DRAM chips can be mounted on the printed circuit
board by various methods, such as  package assembly, chip-on-board, and
bare chip C4 soldering. 5 BRIEF DESCRIPTION OF DRAWINGS The invention can
be more fully understood by reading the following detailed de- scription of
the preferred embodiments, with reference made to the accompanying draw-
ings, wherein: 5 FIG. I shows a conventional DRAM module circuit board on
which an array of  DRAM modules are mounted; FIG. 2 is a schematic diagram
showing the layout of an array of prebum-in  DRAM modules on a preburn-in
DRAM module circuit board according to the invention;  FIG. 3 is a
schematic sectional diagram of a first preferred embodiment of each 10
prebum-in DRAM module mounted on the preburn-in DRAM module circuit board
of  the invention; FIG. 4 is a schematic sectional diagram of a second
preferred embodiment of each  prebum-in DRAM module mounted on the
preburn-in DRAM module circuit board of  the invention; 15 FIG. 5 is a top
view of an example of the prebum-in DRAM module circuit board  of the
invention on which an array of 1 Mx 16 DRAM modules are constructed; FIG.
6A shows an example of the pin assignment for the preburn-in DRAM  module
circuit board of the invention for connection to a burn-in oven; FIG. 6B
shows an example of the layout of the bum-in circuit used in the preburn-
20 in DRAM module circuit board of the invention; FIG. 6C shows an example
of the pin assignment for the preburn-in DRAM  module circuit board of the
invention; and 



25 FIG. 6D shows the circuit layout of a 2Mx32 DRAM module which is con-
structed from two 1Mx 16 DRAM chips. 6 DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS In the following preferred embodiments, the invention is
utilized for the purpose  of performing a bum-in process concurrently on a
plurality of DRAM modules. However,  it is to be understood that the
invention is not limited to such an application. Broadly 5 speaking, the
invention can be utilized for the purpose of performing a bum-in process
concurrently on a plurality of IC (integrated circuit) modules. FIG. 2 is a
schematic diagram showing the layout of an array of preburn-in  DRAM
modules on the prebum-in DRAM module circuit board according to the inven-
tion. As shown, the circuit layout includes an array of prebum-in DRAM
modules 220a 10 and a plurality of bum-in signal buffer/distributors 210a,
which are arranged in such a  manner that each column of the preburn-in
DRAM modules 220a are connected in series  to one of the burn-in signal
buffer/distributors 210a. Further, these bum-in signal  buffer/distributors
210a are connected together to receive a bum-in (B/I) signal via a  common
signal line from a bum-in oven (not shown). 15 At least one test area, as
enclosed by a dashed box indicated by the reference nu- meral 200a, is
designated on the preburn-in DRAM module circuit board of FIG. 2,  which
includes a number of prebum-in DRAM modules that are to be subject to a
bum-in  process. In this test area 200a, the received B/I signal is first
buffered in and then distrib- uted by the buret-in signal
buffer/distributor 210a serially to the associated preburn-in  20 DRAM
modules 220a. A practical example of the preburn-in DRAM module circuit
board for an array of  1Mx16 DRAM modules is illustrated in FIG. 5. On the
circuit board of FIG. 5, the  above-mentioned bum-in signal
buffer/distributors 210a are mounted in the area desig- 



nated by the reference numeral 500 to receive the B/I signal from the
burn-in oven (not  25 shown). In accordance with the objectives of the
invention, each of the preburn-in DRAM  modules 220a is provided with a
module circuit on which the DRAM chips are mounted, 7  and a bum-in circuit
for distributing the B/I signal. Two preferred embodiments of the
preburn-in DRAM module are disclosed in the following with reference to
FIGs. 3 and 4  respectively. FIG. 3 is a schematic sectional diagram of a
first preferred embodiment of each of  5 the preburn-in DRAM modules 220a,
which is based on a SIMM (Single In-line Memory  Module) structure. This
preburn-in DRAM module is constructed on a printed circuit  board (PCB) 300
which is partitioned into a module region, as designated by the refer- ence
numeral 300a, and a dummy region, as designated by the reference numeral
300b.  On the module region 300a, an in-line row of surface-mount DRAM
chips 310 are ar- 10 ranged. The PCB 300 includes two layers: a module
circuit layer 320 on which the  DRAM chips 310 are mounted and a bum-in
circuit layer 330 in which a bum-in circuit is  arranged. These two layers
320, 330 are separated by a ground plane 350 which is con- nected to the
ground. During the bum-in process, the B/I signal from the burn-in oven 15
(not shown) is directed to the bum-in circuit layer 330 and onwards
transferred through  the dummy region 300b to the module circuit layer 320,
and subsequently into the  DRAM chips 310 mounted on the module circuit
layer 320. In order to prevent the so-called antenna effect, the dummy
region 300b is cut  away after the burn-in and testing for the DRAM chips
310 are completed, so as to ex- 20 pose the module pins 340 on the edge of
the preburn-in DRAM module. FIG. 4 is a schematic sectional diagram of a
second preferred embodiment of each  of the preburn-in DRAM modules 220a,
which is based on a DIMM (Dual In-line Mem- 



ory Module) structure. This prebum-in DRAM module is constructed on a PCB
400  which is partitioned into a module region, as designated by the
reference numeral 400a, 25 and a dummy region, as designated by the
reference numeral 400b. Two in-line rows of  surface-mount DRAM chips 410
are arranged respectively on both sides of the PCB 400  in the module
region 400a. 8  The PCB 400 includes four layers: a first module circuit
layer 420 on which a first row of the DRAM chips 410 are mounted; a first
bum-in circuit layer 430 in which a first  bum-in circuit is arranged; a
second module circuit layer 440 on which a second row of  the DRAM chips
410 are arranged; and a second burn-in circuit layer 450 in which a sec 5
and bum-in circuit is arranged. The first and second module circuit layers
420, 440 are  arranged respectively on the two surface sides of the PCB
400. The first module circuit  layer 420 and the first bum-in circuit layer
430 are separated by a first ground plane 460,  while the second module
circuit layer 440 and the second bum-in circuit layer 450 are  separated by
a second ground plane 470. The first and second ground planes 460, 470 are
10 connected to the ground. During the bum-in process, the B/I signal is
directed to both of the first and sec- ond bum-in circuit layers 430, 450.
The first burn-in circuit layer 430 then directs the B/I  signal through
the dummy region 400b to the first module circuit layer 420, and subse-
quently into the first row of DRAM chips 410 mounted on the first module
circuit layer 15 420; and concurrently, the second bum-in circuit layer 450
directs the B/I signal also  through the dummy region 400b to the second
module circuit layer 440, and subsequently  into the second row of DRAM
chips 410 mounted on the second module circuit layer  440. In order to
prevent the so-called antenna effect, the dummy region 400b is cut  20 away
after the burn-in and testing for the DRAM chips 410 are completed. In
still other various embodiments, the above-mentioned module circuit layer
320,  



bum-in circuit layer 330, first module circuit layer 420, first bum-in
circuit layer 430,  second module circuit layer 440, and second burn-in
circuit layer 450 can be each formed  into a multi-layer structure, such as
a four-layer structure, depending on the complexity  25 and available
layout area on the PCB. FIG. 6A shows an example of the pin assignment for
the preburn-in DRAM  module circuit board of the invention for connection
to a bum-in oven; FIG. 6B shows an 9 example of the layout of the bum-in
circuit used in the prebum-in DRAM module circuit  board of the invention;
FIG. 6C shows an example of the pin assignment for the preburn- in DRAM
module circuit board of the invention; and FIG. 6D shows the circuit layout
of  a 2Mx32 DRAM module which is constructed from two 1Mx16 DRAM chips. 5
In conclusion, the invention allows the manufacturing process for the DRAM
modules to be simplified down to the following steps: (1) wafer sorting (CP
testing), (2)  IC package assembly, (3) final testing-1, (4) package
assembly on board, (5) burn-in, (6)  module testing, (7) rework, (8) cut
into separate modules, and (9) shipping. Alternatively,  the chip-on-board
process can be used to substitute for the foregoing steps (2) through 10
(4). Moreover, various packaging techniques, the chip-on-board technique,
and the bare  chip (such as C4 soldering) technique can be included in the
invention. The prebum-in DRAM module circuit board of the invention allows
a plurality of  DRAM modules to be constructed directly thereon, and which
can be directly connected  to a large burn-in oven so as to perform a
burn-in process concurrently on the DRAM 15 modules mounted thereon so as
to check for any defected IC chips that are to be re- worked. The invention
allows the manufacturing process for the DRAM modules to be  reduced in
schedule and manufacturing cost. The products of the DRAM modules would
thus be competitive on the market. As mentioned in the beginning of this
section, the invention is not limited to the  20 utilization on DRAM
modules, but to other various IC modules, such as flash memory  



modules. The invention has been described using exemplary preferred
embodiments. How- ever, it is to be understood that the scope of the
invention is not limited to the disclosed  embodiments. On the contrary, it
is intended to cover various modifications and similar 25 arrangements. The
scope of the claims, therefore, should be accorded the broadest inter-
pretation so as to encompass all such modifications and similar
arrangements. 10 CLAIMS What is claimed is: 1. A preburn-in DRAM module,
comprising:  a plurality of DRAM chips; and 5 a printed circuit board
partitioned into a module region and a removable dummy  region, said
printed circuit board being a double-layer structure including: a module
circuit layer on which said DRAM chips are mounted in said  module region;
a burn-in circuit layer in which a bum-in circuit is arranged; and 10 a
ground plane formed between said module circuit layer and said bum-in
circuit layer; wherein during a bum-in process, a bum-in signal is received
and directed by said  bum-in circuit in said bum-in circuit layer to be
transferred through said dummy region  of said printed circuit board to
said module circuit layer and subsequently into said  15 DRAM chips. 2. The
preburn-in DRAM module of claim 1, wherein said DRAM chips are  mounted on
said printed circuit board in packaged form. 3. The prebum-in DRAM module
of claim 1, wherein said DRAM chips are  mounted on said printed circuit
board through a chip-on-board method. 20 4. The prebum-in DRAM module of
claim 1, wherein said DRAM chips are  



mounted on said printed circuit board through a bare-chip C4 soldering
method 5. A preburn-in DRAM module, comprising:  a first array of DRAM
chips; a second array of DRAM chips; and 25 a printed circuit board
partitioned into a module region and a removable dummy  region, said
printed circuit board being a fourth-layer structure including: 11 a first
module circuit layer on which the first array of DRAM chips are  mounted in
said module region; a first burn-in circuit layer beneath said first module
circuit layer, in which  a first burn-in circuit is arranged; 5 a first
ground plane formed between said first module circuit layer and  said first
bum-in circuit layer; a second burn-in circuit layer beneath said first
bum-in circuit layer, in  which a second bum-in circuit is arranged; a
second module circuit layer beneath said second bum-in circuit layer, on
10 which the second array of DRAM chips are mounted in said module region;
and a second ground plane formed between said second module circuit layer
and said second bum-in circuit layer; wherein during a bum-in process, a
bum-in signal is received and directed by said  first bum-in circuit in
said first bum-in circuit layer to be transferred through said dummy  15
region of said printed circuit board to said first module circuit layer and
subsequently into  said first array of DRAM chips; and concurrently the
bum-in signal is received and directed by said second bum-in circuit in
said  second bum-in circuit layer to be transferred through said dummy
region of said printed  circuit board to said second module circuit layer
and subsequently into said second array  20 of DRAM chips. 



6. The preburn-in DRAM module of claim 5, wherein said DRAM chips are
mounted on said printed circuit board in packaged form. 7. The preburn-in
DRAM module of claim 5, wherein said DRAM chips are  mounted on said
printed circuit board through a chip-on-board method. 25 8. The preburn-in
DRAM module of claim 5, wherein said DRAM chips are  mounted on said
printed circuit board through a bare-chip C4 soldering method. 12 9. A
prebum-in DRAM module circuit board which is directly connectable to a
burn-in oven, comprising: at least one test area including: a plurality of
serially connected prebum-in DRAM modules; and 5 a burn-in signal
buffer/distributor, coupled to receive a bum-in signal from  said bum-in
oven, for transferring said burn-in signal to each of said plurality of
preburn- in DRAM modules so as to perform a burn-in process concurrently on
said plurality of  preburn-in DRAM modules. 10. The circuit board of claim
9, wherein each of said plurality of prebum-in DRAM  10 modules comprises:
a plurality of DRAM chips; and a printed circuit board partitioned into a
module region and a removable dummy  region, said printed circuit board
being a double-layer structure including: a module circuit layer on which
said DRAM chips are mounted in said  15 module region; a bum-in circuit
layer in which a bum-in circuit is arranged; and a ground plane formed
between said module circuit layer and said bum-in circuit layer; wherein
during a burn-in process, the burn-in signal is received and directed by
20 said burn-in circuit in said bum-in circuit layer to be transferred
through said dummy re- 



gion of said printed circuit board to said module circuit layer and
subsequently into said  DRAM chips. 11. The circuit board of claim 9,
wherein each of said plurality of prebum-in DRAM  modules comprises: 25 a
first array of DRAM chips; a second array of DRAM chips; and 13 a printed
circuit board partitioned into a module region and a removable dummy
region, said printed circuit board being a fourth-layer structure
including: a first module circuit layer on which the first array of DRAM
chips are  mounted in said module region; 5 a first burn-in circuit layer
beneath said first module circuit layer, in which  a first bum-in circuit
is arranged; a first ground plane formed between said first module circuit
layer and  said first bum-in circuit layer; a second bum-in circuit layer
beneath said first bum-in circuit layer, in  10 which a second bum-in
circuit is arranged; a second module circuit layer beneath said second
bum-in circuit layer, on  which the second array of DRAM chips are mounted
in said module region; and a second ground plane formed between said second
module circuit layer  and said second bum-in circuit layer; 15 wherein
during a bum-in process, the burn-in signal is received and directed by
said first burn-in circuit in said first bum-in circuit layer to be
transferred through said  dummy region of said printed circuit board to
said first module circuit layer and subse- quently into said first array of
DRAM chips; and concurrently the bum-in signal is received and directed by
said second bum-in circuit in said  20 second bum-in circuit layer to be
transferred through said dummy region of said printed  



circuit board to said second module circuit layer and subsequently into
said second array  of DRAM chips. 12. A preburn-in IC module circuit board
which is directly connectable to a bum-in  oven, comprising: 25 at least
one test area including: a plurality of serially connected prebum-in IC
modules; and 14  a burn-in signal buffer/distributor, coupled to receive a
bum-in signal from said burn-in oven, for transferring said bum-in signal
to each of said plurality of prebum- in IC modules so as to perform a
burn-in process concurrently on said plurality of  preburn-in IC modules. 5
13. The circuit board of claim 12, wherein each of said plurality of
prebum-in IC  modules comprises: a plurality of IC chips; and a printed
circuit board partitioned into a module region and a removable dummy
region, said printed circuit board being a double-layer structure
including: 10 a module circuit layer on which said IC chips are mounted in
said module  region; a bum-in circuit layer in which a bum-in circuit is
arranged; and a ground plane formed between said module circuit layer and
said burn-in circuit layer; 15 wherein during a bum-in process, the bum-in
signal is received and directed by  said bum-in circuit in said burn-in
circuit layer to be transferred through said dummy re- gion of said printed
circuit board to said module circuit layer and subsequently into said  IC
chips. 14. The circuit board of claim 12, wherein each of said plurality of
prebum-in IC  20 modules comprises: 



a first array of IC chips; a second array of IC chips; and a printed
circuit board partitioned into a module region and a removable dummy
region, said printed circuit board being a fourth-layer structure
including: 25 a first module circuit layer on which the first array of IC
chips are  mounted in said module region; 15 a first burn-in circuit layer
beneath said first module circuit layer, in which  a first bum-in circuit
is arranged; a first ground plane formed between said first module circuit
layer and  said first bum-in circuit layer; 5 a second burn-in circuit
layer beneath said first bum-in circuit layer, in  which a second bum-in
circuit is arranged; a second module circuit layer beneath said second
bum-in circuit layer, on  which the second array of IC chips are mounted in
said module region; and a second ground plane formed between said second
module circuit layer  10 and said second bum-in circuit layer; wherein
during a bum-in process, the bum-in signal is received and directed by
said first bum-in circuit in said first bum-in circuit layer to be
transferred through said  dummy region of said printed circuit board to
said first module circuit layer and subse- quently into said first array of
IC chips; and concurrently 15 the bum-in signal is received and directed by
said second bum-in circuit in said  second burn-in circuit layer to be
transferred through said dummy region of said printed  circuit board to
said second module circuit layer and subsequently into said second array
of IC chips. 20 


