‘*155159* 1 TITLE: PREBURN-I N DYNAM C RANDOM ACCESS MEMORY MODULE A!\ID
PREBURN- I N CI RCUI T BOARD THEREOF BACKGROUND OF THE INVENTION 1. Field of
the Invention: 5 This invention relates to DRAM (dynam ¢ random access

menory) nodul es, t| cularly, to a prebumin DRAM nodul e circuit
board which is dir m ‘@m t- able to a bumin oven for performng a
bumin process con on a plurality of DRAM npdul es nounted

t hereon. 2. Descri ptloh”bsf’ Related Art: 40 FIG | shows a conventional DRAM
nodul e circuit board which is mounted with an array of DRAM nodul es 100

t hereon. Each of these DRAM nodul es 100 can be cut apart fromthe circuit
board to fuTidLEbrPI@IéR&iINgbﬁNm&ANDW ADG]'BSSMBMEIRY MEDLULEANH modul e

circuit board is not provi dﬁg%%qgkﬂ ' hat the bumin
process for the DRAM Pmdul e nﬁi% ci rcwt oar%@%ﬁperfor med for the
DRAM 15 nodul es 100 after they are cut apart fromthe circuit board.. Most
conventional DRAM nodul es ar eBAGKGRAUND eF THE Mrerkeidw ng procedural _
steps: (1) wafer sorting, which is also called chip-probe (CP) testing; (2)
| C package ast. Rieldrdbf the Ifvehtié:nal testing-1; (4) bumin; (5) final
testing-2; (6) nodule assenbly; (7) nodule testing; and (8) shipping. 20
Sone | ow énd DRAM ThiglinvertioarrelatB RUDRAMI (ddarhie r@a@mwcbéslrﬁan&&pﬁsmuése and®hi ch
i ncl udes the foll ow nlg steps: (1) wafer sorting (CP testing), (2)

package as- s@%lpﬁﬂ@ﬂ arllyi to-aqretvoaimoDR AB) module biecudtssardoblyich (s@remgdw:ﬁeay stem
bumin, (5) ul e estlng, and (6). shipping. Conventional manufacturing
processes ford e@/eﬁgfqrepeg FRING 3 him-in process concurrently on a plurality of

DRAM modules mounted thereon.
2. Description of Related Art:

10 FIG. 1 shows a conventional DRAM module circuit board which is mounted with
an array of DRAM modules 100 thereon. Bach 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 burn-in circuit, so that the burn-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) burn-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 burn-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

burn-in and module warm-up should be separately carried out, each process requiring one
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+ 25 backs. First, the procedure is quite conplex and tine-consumng to
conplete. Second, the bumin and nodul e warmup shoul'd be separately
carried out, each process requiring one *@0002* 2 or two days to
conplete, which is quite inconvenient and tinme-consum ng. Third, the cir-
cuit board used for the burn-in process and that used for constructing the
DRAM nodul es are separate ones, which neans that the DRAM nodul es shoul d
be cut apart fromthe DRAM modul e cir2uit board and t hen nmounted on a
burn-in circui
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i nefficient war m u process
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quality and relli UMVARY THE | 'S ore a

primary obj eGRAM MbduldEirduitddeiant Menthdunfedidh dm@mrdam%umoaéa% Rindétgo HRAM
nodul e circuit board whose architecture represents a solution to the above-

ment i onedsdr dubeinksodbs. tThe work atvolwet .is thus jaité labodicus,and leestpneffeotive. IFoulfiRAM
nmodul e circuit board of the invention allows a plurality of DRAM nodul es
to be const r e madule waomiup precesshisrapplicablgrta ongimodule anlybat ajiimecwhigh ssoquitect ed
to a large burn-i.n oven so as to performa burn-in process concurrently on
t he DRAM moddtedlcigny it in ther madul waelné’@kpm@ﬁss dhy vowpea@fierdmms e 4 benat

are to be reworked ther ob ve of L nvention to
provi de a st tsli‘éall%& ‘éO“I"BP"‘f WZ‘ Iﬁﬂﬁﬁ% t‘?’h@rt ‘?{?é‘ﬂ‘?ai‘ rglr"’rbélﬁ to as
prebumin DRAM nodul e) that are to be 20 constructed on the preburn-in
DRAM nodyl.e circuit board, whi | = ir cuit and a nodul e
circuit tRat allow the prebumwwmw{’g@ﬂa&go the burn- in
process Wnenthey still m)unte% ontgﬁsame print.ed CII’C It board, (PCB)
I'n accordance with refore asimaLy Qacte L fredrgsertipypation fo Erﬂ}é' B 7 BEDHm-in

I nventi on, aDRAM 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 mpdules (hereihafter referred to as preburn-in DRAM module) that are to be

20 constructed on the preburn-in DRAM module circuit board, which includes a bumn-in cir-
cuit and a module circuit that allo“.'r the preburn-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 bumn-in oven for performing a burn-in process concurrently on a plurality of pre-



«preburn-in DRAM nodul e circuit board and a structure for the associ ated
DRAM nod- 25 ules are provided. The preburn-in DRAM nodule circuit board of
the invention is directly connect- able to a burn-in oven for performng a
burn-in process concurrently on a plurality of pre 3 burn-in DRAM nodul es
mounted thereon. This prebumin DRAM nodule circuit board is configured to
provide at |east one test area which includes: (a) a plurality of serially
connected preburn-in DRAM nodul es; and (b) a bumin signal
buffer/distributor, coupled to receive f bumin signal from 5 said bumin
oven, for transferrlng said bumin signal to each of said plurallty of

bur n- f b I
Cai d plural i Fy'f»"ﬁ\“”f”‘?%ﬂﬁfw} WeSr RE el e B PRAR R sk Bt
each of the plslgoﬂhhﬁ rbblﬂcgﬁg%ﬁgﬁ?t@%'a&gﬁl&r ﬁ%lg%gml n DRAM rmdul es

i ncl udes: a apuralty a printed circuit board

partiti oned into a(dﬂ%‘lﬂr@ht&%@k&ﬁllge&r@cté@ pry@hlie DRAMTIbdLRE! 2y Sai d
printed circuit board being a double-layer structure including: (i) a

nodul e circuit | aye) Dbumih clgnslebulferBilvbaturpsouplee topessivech bitnSaistinalnBeil €
region; 15 (ii) a bumin circuit layer in which a burn-in circuit is
arranged; &nd s¢idbuin-ia oyen foctrpisteming widtedn-betgmbto @ of saatplielit ofquetur-ay er
and said bumin circuit layer During a burn-in process, a burn-in signal

i s recei ved antiDRAM dradulesysogsitel paiorm # bursiin pracessi geneysrently emseid plivmelityi of

layer to be transferr rough said dummy region of said 20 printed
circuit boardpfetyug‘a‘i“ MWX@?% cuit Iayer and subsequently into said DRAM

EP\,L\R/IS' I'n anot her n B?srt r1.)re errcq%mq)oHE nt, cac% ll’t}(ljcf plElrrz}Fty f"fheaallbloglg mentu?ne‘:’i\tf)lrjerrr In

burn-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 burn-in circuit layer in which a bumn-in circuit is arranged; and
(iii) a ground plane formed between said module circuit layer and said
burn-in circuit layer
During a burn-in process, a bumn-in signal is received and directed by said burn-in
circuit in said burn-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:



~modul es includes: (a) a first array of DRAM chips; 25 (b) a second array of
DRAM chi ps; and (c) a printed circuit board partitioned into a nodul e
region and a renovable dummy region, said printed circuit board being a
fourth-layer structure including: . 4 (i) a first nodule circuit layer on
which the first array of DRAM chips are nounted in said nodul e region;

(ii) a first bumin circuit |ayer beneath said first nodule circuit |ayer
in which a first burn-in circuit is arranged; 5 (iii) a first ground pl ane
formed between said first nodul e circuht | ayer and said first bumin
circuit layer; (iv) a second bumin circuit |ayer beneath said first
burn-in circuit layer, in which a second bumin circuit is arranged; (v) a
second nodul e circuit |ayer beneath said second burn-in circuit layer, 10
on whi ch the second ar(ea/fixst mplRAsricvitdayen e whinhrthe first arraye IDRAM ttéps &g on;
and (vi) a second, ground plane forned between said second nodule circuit

| ayer and saFﬁ“@ﬁﬁgHﬁ“gﬂﬂgﬂﬁ“BPPbuit | ayer; During a bumin process, a

sai'd st burn.in of rg RS T ErEY 1er herean sl Frs lfgRiecetit Wik r o-
15 gion of sghhRrdtHRth-G Jifhs .to said first nodule circuit |ayer
and subsequentlyaiﬁr{t&ob%gnaﬁ{dﬁ%wrtgst ar cgi/ of DRAM chi ps; and concurrently the

bumin signal is receiyc @8krhind ﬁlﬁ:@?&%eh%cﬁ@kﬁsaﬁ@ﬁ%ﬁQlohﬂlmcir&ipiai}&%a in
said second bumin circuit layer to be transferred through said dunmy

regi on of sakaid fifst bigdn eirsitlaerpoard to said second nodule circuit |ayer
and subsequently into said second array of DRAM chips. 20 In order to
prevent the so-call ed @vitassacomddhimeintcjrctihiyerdemeatibdaél firdUbory-in eiguitriayes i@ 5

which a second burn-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 burn-in circuit layer;
During a bum-in process, a burn-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 circuif layer and subsequently into
said first array of DRAM chips; and concurrently the burn-in signal is received and di-
rected by said second burn-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 DRAM chips.

20 In order to prevent the so-called antenna effect, the removable dummy region is
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

05 package assembly, chip-on-board, and bare chip C, soldering.



‘cut away after the bumin and testing for the DRAM nodul es are conpl et ed,
So as to ex- pose the nodule pins on the edge of the DRAM nodul e circuit
board. Moreover, the DRAM chips can be nounted on the printed circuit
board by various nethods, such as package assenbly, chip-on-board, and
bare chip C4 soldering. 5 BRI EF DESCRI PTI ON OF DRAW NGS The i nvention can
be nore fully understood by reading the foll ow ng detail ed de- scription of
the preferred enbodinents, with reference made to the acconpanyi ng draw
ings, wherein: 5 FIG | shows a conventsional DRAM nodul e circuit board on
which an array of DRAM nodul es are nounted; FIG 2 is a schematic diagram

showi ng the layout of an arr r i es on a preburn-in
DRAM nmodul e circuit board ac@ﬁ?fgé Pgsﬁmg?‘{ ng@ﬁgagﬂ G 3is a
schemati c secti Ongl{hedi agramof a first preferred enbodi ment of each 10
prebum i n DRAM noddednyeatien ean bsinars dulpy wndarsteor by mrading thel fnllowing detriled doar d

of the inventi.on: FE 4.is.a schematic,sectional diagramof a second
preferred errb%ﬂ?%h?fj tﬁ? prefemigd °B'?’8{‘Jl‘m?‘msnwﬁ)€&#rﬁﬁm °8 it AqoBpAny g draw-
preburn-in le circuit board of the invention; 15 FIG 5 is a top
vi ew of an exanple of the prebumin DRAM nodule circuit board of the

i nventiongon whi Chrigng ahéviya anvlnMﬁaﬂﬁRWMdm?%r%ﬁit @Eﬁ‘d %QWiWa%Eﬂu IGe

6A shows an exanple of the pin assignment for the preburn-in
circuit boar dDRAM meduleveainogmted;or connection to a burn-in oven;, FIG 6B
shows an exanple of the layout of the bumin circuit used in the preburn-
20 i n DRAM nodul e BGr Quista bahamatiodiagtee ishoveng ithe laybhitGof & arrhp\0$ pasbusicnpl e
of the pin assi gnment for the preburn-in DRAM nodule circuit board of the
i nvention; an®d 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  preburn-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 1Mx16 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 burn-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 prebumn-in DRAM
module circuit board of the invention; and
FIG. 6D shows the circuit layout of a 2Mx32 DRAM module which is con-

05 structed from two 1Mx16 DRAM chips.



25 FIG 6D shows the circuit |layout of a 2Mk32 DRAM nodul e which is con-
structed fromtwo 1M 16 DRAM chips. 6 DETAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS I n the follow ng preferred enbodi nents, the invention is
utilized for the purpose of performng a bumin process concurrently on a
plurality of DRAM nodul es. However, it is to be understood that the
invention is not limted to such an application. Broadly 5 speaking, the
invention can be utilized for the purpose of performng a bumin process
concurrently on a plurality of I1C (intd&rated circuit) nodul es. FIG 2 is a
schematic diagram showing the layout of an array of preburn-in DRAM
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210a are connieds @obd mgitsheid thet the idiedorRisioMintited B shchSirAlicMich. BroRMON
signal line froma bumin oven (not shown). 15 At |east one test area,” as

encl osed By aspedkdie: dheimxenitivdicenibeditiliyed: foe ticefuose o performily #buGifarodess
desi gnated on the preburn-in DRAM nodule circuit board of FIG 2, which
i ncl udes a nuifB@HTESHlY pr apiuralitn oDiRMintegraietl ciscuifh arodules t o be sub Iec_t t]?_ a t
bumin rocess. lp . this test area 200a, the received B/I signal is firs
buf f er edpi n and t Hﬁﬁ gi 1§15 seflematie diagiam |showing dke fayou efnan array of preburn-in

. . : : q i 20 DRAM
modul es. 2208, DRSF mREs 5 e b §y DRAY Ba e Sarhenting to b imvart h
board for an g A¥ sRdwn %ﬁ%@uﬁ?ﬁ@"ﬂuﬁ%ﬂh@? an %Jbgufnﬁ%b%ﬁ%ﬁg%W%%du%é Z%a the

circuit board of FIG 5, ove- rrpnt I one .
buf f er/ dixt r i dadta0lGraBd08f Birs-ineighil b ifefldis@iBudiCA 0dEWhidh are arranged in such a

manner that each column of the preburn-in DRAM modules 220a are connected in series

to one of the bumn-in signal buffer/distributors 210a. Further, these bum-in signal
buffer/distributors 210a are connected together to receive a burn-in (B/T) signal via a
| common signal line from a burn-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 prebum-in DRAM module circuit board of FIG. 2,
which includes a number of preburn-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 burn-in signal buffer/distributor 210a serially to the associated prebum-in

20 DRAM modules 220a.

A practical example of the prebum-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 burn-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,



‘nated by the reference nuneral 500 to receive the B/l signal fromthe
burn-in oven (not 25 shown). In accordance with the objectives of the

i nvention, each of the preburn-in DRAM nodul es 220a is provided with a
nodul e circuit on which the DRAM chips are nounted, 7 and a bumin circuit
for distributing the B/l signal. Two preferred enbodi ments of the
preburn-in DRAM nodul e are disclosed in the followng with reference to
FIGs. 3 and 4 respectively. FIG 3 is’a schematic sectional diagramof a

first preferr d nt. of c ur n- dul es 20a
which is base%%oﬁgg&glk%c ?or fﬁ FUﬁ)qgl tH% %ﬂ%’?"y WBWF%C%M??

preburn-in DR&%&EHQH'M&&JE&HUGF Edsd [ 300
which is partitioned into a nod ur esr ea@oﬂ%eﬁllﬁg@ g‘t[‘éé%%mﬁe re§ %3 ence
nunmer al 300a, respettigeldummy regi on, as desi gnated by the ref erence nurreral
300b. On the nodule region 300a, an in-line row of surface-nmunt DRAM

chips 310 are ar- HIG.3dngechemitiesdeibhaBOidgiamdfadRe protorréderEbodiment BPE4Eh S f
circuit Ia er 320 on which the DRAM chips 310 are nmounted and a buntin
circuit er the poebium-inHPRAMambdules 220aj whidh is based carar MM ¢Singledsdine Menhary er s
320, 330 are ated by a ground plane 350 which is con- nected to the
ground. Duri nS’Ie ) BiTRRIRIE: Bhis quebyrn-imBRAM mdgleals cppsiructed eobuprinted aireeit 15

t sh 0,1 b t .| 330 . and d
{ranstorred (RBLGECERY Hihye p%ﬁ?lé%dé%‘é”%w%@%{?adm desgmated by thegafh- 320,
Tayer a20. 1St a0, oA EReish: wIR IR L e Bl rimSl A
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310 are conpleted, so as 10 ex- pose t e pI ns edaé of
the preburm-imng¥M nodule. FIG 4 is a schematic sectional diagramof a
second preferred enbodi nent of each of the preburn-in DRAM nodul es 220a,
whi ch is based on BheDPUBI 3@ aichides ltwe dayebsma module circuit layer 320 on which the

DRAM chips 310 are mounted and a burn-in circuit layer 330 in which a burn-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 burn-in process, the B/I signal from the burn-in oven
15  (not shown) is directed to the burn-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 bumn-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 partitione& 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.



‘ory Modul e) structure. This prebumin DRAM nodule is constructed on a PCB
400 which is partitioned into a nodule region, as designated by the

ref erence nuneral 400a, 25 and a dunmy region, as designated by the
reference nunmeral 400b. Two in-line rows of surface-nount DRAM chi ps 410
are arranged respectively on both sides of the PCB 400 in the nodul e
region 400a. 8 The PCB 400 includes four |layers: a first nodule circuit

| ayer 420 on which a first row of the DRAM chips 410 are nounted; a first
bumin circuit layer 430 in which a first _  bumin circuit is arranged; a

second modul e ci r AP GBY includes doprimiersha first aodwla cirepis lgyer 420 an pugh acfirsts
410 d; b - i i it | 450 in . which 5
and bum n cirpRr (R GRAM SGRH0 A Bobled o il oo X5t ien Dol pthiee Py er s
420, 440 - - ivel f i f P
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circuit layer 440 and the second bumin circuit layer 450 are separated by

a second g@rouwid tpngitecidall.is enged. Ble feCartieRedid o cirduitangss 450) 449 4 are
10 connected to the ground. During the bumin process, the B/l signal is
directed to btahgalf respeetidely et thensiossacfacecmidbs lwfithei PCR i400.UTle firatymbduld 3ldcuitd 50.
The first burn-in circuit layer 430 then directs the B/l signal through
the dumy r edpysi420ers the firsidurm-ingircuib taypred 30 arcagparaled Py a first@roundhlang 60,
quently into th irst row of DRAM chips 410 nounted on the first nodul e
circuit | ayerWll@ tB?EG?m&ﬂd“@H}?c‘ﬂ?cPér‘ﬂey 440 ged thessepnd hym-inciruitdayer 46Qwee 450

directs the ignal als t hrough d egion 400p .to t cond
mdr e of rourePrEsEPT s sfond arueh gled sthtns SR hed FEer e thiebs b G

chi ps 41Q 40 ond nodule circuit layer 440. In order to
prevent the 5%@@%{ 2%“% éﬁﬁé effect, the dummy region 400b is cut 20 away

after the burn-in MiHhg!tRS biriGn bRiceds e PAPNEE isfiretbd tG1b6th G MR fisehd deb-
still other various enbodi nents, the above-nentioned nodule circuit |ayer-
320, ond bumn-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
int6 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 bum-il} and testing for the DRAM chips 410 are completed.
In still other various embodiments, the above-mentioned module circuit layer 320,
bumn-in circuit layer 330, first module circuit layer 420, first burn-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 prebum-in DRAM

module circuit board of the invention for connection to a burn-in oven; FIG. 6B shows an



‘bumin circuit layer 330, first nodule circuit |ayer 420, first bumin
circuit layer 430, second nodule circuit |ayer 440, and second burn-in
circuit layer 450 can be each formed into a nulti-layer structure, such as
a four-layer structure, depending on the conplexity 25 and avail able

| ayout area on the PCB. FIG 6A shows an exanple of the pin assignment for
the preburn-in DRAM nodule circuit board of the invention for connection
to a bumin oven; FIG 6B shows an 9 exanple of the layout of the bumin
circuit used in the prebumin DRAM nmodulPe circuit board of the invention;
FIG 6C shows an exanple of the pin assignnent for the preburn- in DRAM

nodul e circui gxapfpae tﬁé 1dyB& df YeEBUrh-Meircal Yséd i thSPeRpRAP DRAM S ddaidl dirchigy out
of a 2Mk32 DRAM nodul e which 1s constructed fromtwo 1Mk16 DRAM chips. 5

I n concl usi onbodrd6f fhe Vigiehiie) FaG| 60\sholwa @n RRdthifla 61 the plitaspigABes Yoif hE piebBrmDRAM
nodul es to be sinplified down to the fol | ow ng steps: (1) wafer sorting (CP

testing), (2)inDRAMasdgie caaseakd/of th8nventival atdddGi 6D -showg the cpadkiageut of

assenbly on board, burn-in, nodul e testin (73 rework, (8) cut

i nto separ at eaA¥brd Mnﬂo@%wblhhmomjmcmﬁtf@mﬁpul RANEchipf p- on- boar d

oeers o b veg o ppet e B e sy o (O o I8
d the b h d tech ded th

and the oare il GRH BT .aoiﬁ%{“ﬁ’%m%%%%f@?w%%f st B e oe
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burn-in pr Oceﬁﬁdﬁl@ft‘&ﬂﬁ% N Jewoﬂ@(é)faﬁt iR ke mﬂuie@%nm%%mtghﬁ&aaﬂwm as
to check for any defec IC chips that are to be re- worked. The iInveéention

al l ows the rramf@m-uni-bagd pisessscanfierustd & SRS the Fote@oing stdpem)qnﬂmgm
schedul e and manufacturing cost. The products of the DRAM nodul es woul d
t hus be cbdpef4)t Moeecoyer, tvhrousmakleagingAschmigpues, dlreechip-on-board eohniqne,ragd dlie bdre s
section, the invention is not limted to the 20 utilization on DRAM
modul es, but £¥P &k Casqldniing) technimngicas be mgludedsiy the ig¥entiganor y

The preburn-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 mentioncd 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 similaf

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.



‘nmodul es. The invention has been descri bed using exenplary preferred

enbodi nents. How ever, it is to be understood that the scope of the
invention is not limted to the disclosed enbodinents. On the contrary, it
is intended to cover various nodifications and simlar 25 arrangenents. The
scope of the clains, therefore, should be accorded the broadest inter-
pretation so as to enconpass all such nggpdifications and simlar
arrangenents. 10 CLAIMS What is clained is: 1. A preburn-in DRAM nodul e,
conprising: a plurality of DRAM chips;_ and 5 a printed circuit board
partitioned into a nodul e regi on and 2CLANS abl e dummy region, said

printed circyj - ing a doubl e-layer structure including: a nodule
circuit | ayewﬂgkﬂ\%ﬁ@ﬁ@gai d DRAM chi ps are nmounted in said nodule region;

a burn-in cijfcui tAWh'ian@o&l?‘épﬁmsiﬁrrCUit is arranged; and 10 a
e

ground pl ane fornmed between sai d nodu Clrtuit layer and said bumin

circuit |ayer; \’\h@ﬁlﬁfdﬁt}dwlbmwf?ch%f“ahd‘ process, a bumin signal is received
and directed by said bumin circuit 1n said bumin circuit |ayer to be

transferried througpristed direlinbosrd Paiitivhed @fto S%QUW&@BE%&EVr&HwabﬁWnQn%O
said nodule circuit |layer and subsequently into sard 15 DRAM chips. 2. The

prebur n-i n DR&MMnssilprented ciciiboard being e deitle-byecktMBRAN iablugiagar e nount ed on
said printed circuit board in packaged form 3. The prebumin DRAM nodul e
of claim1, wherein sd mofyapiredit [pyeraerewhich satddaRAM shipsl aper mntreed i saidii t
board through a .chip-on-board nethod. 20 4. The prebumin DRAM nodul e of
claimi, mhe‘?‘gﬁllﬂeé%?(a” DRAM chi ps are

a bumn-in circuit layer in which a burn-in circuit is arranged; and
10 a ground plane formed between said module circuit layer and said burn-in
circuit layer;
wherein during a bumn-in process, a burn-in signal is received and directed by said
burmn-in circuit in said burn-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 preburmn-in DRAM module of claim 1, wherein said DRAM chips are
mounted on said printed circuit boafd 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 prebumn-in DRAM module of claim 1, wherein said DRAM chips are
mounted on said printed circuit board through a bare-chip C, 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:



‘mounted on said printed circuit board through a bare-chip C4 soldering
nmethod 5. A preburn-in DRAM nodul e, conprising: a first array of DRAM

chi ps; a second array of DRAM chips; and 25 a printed circuit board
partitioned into a nodul e region and a renovabl e dumry region, said
printed circuit board being a fourth-layer structure including: 11 a first
nodul e circuit |ayer on which the first array of DRAM chips are nounted in
said nodule region; a first burn-in cHrcui t | ayer beneath said first nodul e
circuit layer, in which a first burn-in circuit is arranged; 5 a first
ground pl ane fornmed between said first nodule circuit |layer and said first
bumvin circuit layer; afsstanmthlducirauitilayesionomiith theyfst HRRESHRAM ehibé hit
bumin circuit layer, in which a second bumin circuit is arranged; a
second nodul duniedin said mpdulemegiemat h sai d second bumin circuit layer, on
10 which the second array of DRAM chi ps are nmounted in said nodul e region;
and a second ground pl é%é“ BIna Gireikt Mees hereathgaiddirstrmiodwieicitoit dayes um whicay er
and said secq sttwm_i n.ci.rtcuit | ayer; wherein during a bumin process, a
bumin signal® I's rece Vel B a8¢sect ed by said first bumin circuit in

said firsg bumin circyid I be tr ferred through said, dummy 15
regi on of said print edhlcgi:r ?tc%%{@{db‘g%}edﬁ%e@g%geﬂ 7alq %ﬁ%dﬁ‘?@l"tw‘ﬂ’l‘}?‘f’yqraﬁ}‘@r and
subsequentlysaiatf@stbagg_iqci&ﬁi{sfay&rray of DRAM chi ps; and concurrently the
bumin signal is received and directed by said second bumin circuit in

said second bumin cii@ebohd badein diuiddayef BEEhM aROfitsh Bgﬁﬁ% cidhit 1PN
region of said printed circuit board to said second nodul e circurt ’layer
and subsequenhich 4 secanddmimdinsaicoin & aanged; 20 of DRAM chi ps.
a second module circuit layer beneath said second burn-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 burn-in circuit layer;
wherein during a burn-in process, a burn-in signal is received and directed by said
first bum-in circuit in said first burn-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 burn-in signal is received and directed by said second bum-in circuit in said
slccond 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
20 of DRAM chips.
6. The prebum-in DRAM module of claim 5, wherein said DRAM chips are
mounted on said printed circuit board in packaged form.
7. The prebumn-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 prebumn-in DRAM module of claim 5, wherein said DRAM chips are

mounted on said printed circuit board through a bare-chip C, soldering method.



‘6. The preburn-in DRAM nodul e of claim5, wherein said DRAM chi ps are
nmounted on said printed circuit board in packaged form 7. The preburn-in
DRAM nmodul e of claimb5, wherein said DRAM chi ps are nounted on said
printed circuit board through a chip-on-board nmethod. 25 8. The preburn-in
DRAM nmodul e of claimb5, wherein said DRAM chi ps are nounted on said
printed circuit board through a bare-chip C4 soldering nethod. 12 9. A
prebumin DRAM nodul e circuit board vvhi%h is directly connectable to a
burn-in oven, conprising: at |east one test area including: a plurality of
serially connected prebumin DRAM nodul es; and 5 a burn-in signal
buffer/distributor, coupled to receive a bumin signal from said bumin

. for trapsferging saidoburn-in signal to each of said plurality of
or aburn i 1 DA roduaePncDRAM byt ARl Seli BRI % el Bt oy on

sai d plurali thar@in ovh e =Siin§: DRAM nmodul es. 10. The circuit board of claim
9, wherein each of said F?I?lur lity of prebumin DRAM 10 nodul es conpri ses:

a plurality of DRAMeastioRns testunéh ificlidihgt €d circuit board partitioned into a
nodul e regi on and a renovable dummy region, said printed circuit board

bei ng a doubl e-1 ayer stphaility of serallyicinngetedpromaiHiie DRIAM diddulegtygid on whi ch
sai d DRAM chips are nmounted in said 15 nodule region; a bumin circuit
l ayer in which a bumi @ byminsignalbafigr/diatmbetr, canpleditogecrivech tpirmiresigrat froc
between said module.circuit layer and said bumin circuit layer; wherein
during a bur P24 PUsR-yLeves, fof iransfeming said burpninsignal tq eachof eaid plwnlity ofaretman-by

20 sai d bur n'ih Q)Wlﬁb&ulésnsosa%ltg pgr (r)];rn{ Q b?nl'nr-i(r:luplrcgcelssfi o%i:u;[rgntlt))'eont sra%nglflrealritryec?f

t hrough sai d dumvy r
preburn-in DRAM modules.
10.  The circuit board of claim 9, wherein each of said plurality of preburmn-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 burn-in circuit layer in which a burn-in circuit is arranged; and
a ground plane formed between said module circuit layer and said burn-in
circuit layer;
wherein during a bum-in process, the burn-in signal is received and directed by
20  said burn-in circuit in said bumn-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 preburn-in DRAM
modules comprises:

25 a first array of DRAM chips;
a second array of DRAM chips; and



‘gion of said printed circuit board to said nodule circuit |ayer and
subsequently into said DRAM chips. 11. The circuit board of claim9,
wherein each of said plurality of prebumin DRAM nodul es conprises: 25 a
first array of DRAM chips; a second array of DRAM chips; and 13 a printed
circuit board partitioned into a nodul e region and a renovabl e dunmy
region, said printed circuit board being a fourth-layer structure
including: a first nodule circuit layer on which the first array of DRAM
chips are nmounted in said nodule region35 a first burn-in circuit |ayer
beneath said first nodule circuit layer, in which a first bumin circuit

5,20 anged: 11 sluakaulupbong sLRRARD S RG0S s R s

| ayer and said first bumin citcurt Tayer;

beneath said fregisi, shidiprinfed ¢irbsithdard B a foiuHh-laF;gr Mcﬁxpe flic ﬁ&gn_d bumin
circuit is arranged; a second nodule circuit [Fayer benea ai d second

bumin circuit layer, on firsthheduld biecustelapsnbnankial thef iRRMY,CE BR AR ‘éhigPHr%t ed
in said nodul e regi on; and a second ground pl ane formed between sait second

modul e ci rcui tMQuaiedrn sai¢hmoduledegi@sond bumin circuit |ayer; 15 wherein
during a bgn}in process, the burn-in signal is received and directed by
said first burn-in circafifstbumgnictcyil layar bpusath saidcfirstauedulé eiyonit 14yer, b€ which
transferred t rq%{q)h sai d .gu region of said printed circuit board to
said first nodute 3FFWUWF“H5§%¥“ d subse- quently into said first array of

sai d second bum i n i r oottt el el lohudl Bient fid Breimedie cradeya e
transferred tbﬁaqgﬁbﬁﬁ¢ﬂchﬂpMy&pgion of said printed
a second burn-in circuit layer beneath said first burn-in circuit layer, in

10  which a second bum-in circuit is arranged;

a second module circuit layer beneath said second burn-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 burn-in circuit layer;

15 wherein during a burn-in process, the 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 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 bumn-in circuit in said

20  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 DRAM chips.

12. A prebumn-in IC module circuit board which is directly connectable to a burn-in
oven, comprising:

25 at least one test area including:

a plurality of serially connected prebum-in IC modules; and



‘circuit board to said second nodule circuit |layer and subsequently into
said second array of DRAM chips. 12. A preburn-in IC nodule circuit board
which is directly connectable to a bumin oven, conprising: 25 at |east
one test area including: a plurality of serially connected prebumin IC
nmodul es; and 14 a burn-in signal buffer/distributor, coupled to receive a
bumin signal fromsaid burn-in oven, for transferring said bumin signa
to each of said plurality of prebum inl#C nodules so as to performa

burn | process concur Gy By S Bhh b, bpf o BERRHY B0 LG PR es. S

13. The circuit board of clai erern éa sal (
prebum i n | Geaidvbehlis Svem M tianeferring shid Wud-intsYen8f tolebehCoTshig: h?rgﬁl %&E}F&bﬂ}n‘?d
d m?va g ny

circuit board partitioned into a nodule region and a re

region, sai dinpfC mheehilesi socas to perfurth BeiuRginap@osd| cBndudfitly Shidafd Phusality of
including: 10 a nodule circuit layer on which said IC chips are rmu)ﬁt ed in
sai d nmodul e piebgndmICmadules.i n circuit layer in which a bumin circuit is
arranged; and a ground pl ane fornmed between said nodule circuit |ayer and
sai d burm i nl¥ir clhe cirejtchoard of olaisr d2nwihereinnegcla ob said iphurglity afgseburinén b i n
signal is received and. directed by said bumin circuit in said burn-in
circuit Iaye?‘og'geso‘émm”é%ferred t hrough said dumry re- gion of said printed
circuit board to o e e,circuit layer and subsequently into said IC
chips. 14. The ciars@ glgg%;?cfhgf’ 8% m 12, wherein each of said plurality of

prebumin 1C 20 ypeibeEirGA Bal Sfstitioned 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 burn-in circuit layer in which a burn-in circuit is arranged; and
a ground plane formed between said module circuit layer and said burn-in
circuit layer;

15 wherein during a burn-in process, the bumn-in signal is received and directed by
said burn-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, whereir: each of said plurality of preburn-in IC

20 modu_les 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;



‘a first array of 1C chips; a second array of IC chips; and a printed
circuit board partitioned into a nodule region and a renovabl e dunmy
region, said printed circuit board being a fourth-layer structure
including: 25 a first nodule circuit layer on which the first array of IC
chips are nounted in said nodule region; 15 a first burn-in circuit |ayer
beneath said first nodule circuit layer, in which a first bumin circuit
is arranged; a first ground plane for bet ween said first nodule circuit

| ayer and said first bumin circuit layer; 5 a second burn-in circuit

| ayer beneath said first bumin circuit layer, in which a second bumin
circuit is arranged; a second nodule circuit |ayer beneath said second
bumin circuit |ayer, ich.the second arr. of | C chips are nmounted in
said modul e region: and & b\sﬂg%%ncdm&ﬂ%ﬁr CB?aélh%a“%'fsh@Gd‘Héf’“@EhlaSﬁi i vehictond
nodul e dlwnﬁﬁmimyﬂﬁndkgnqggn&@&g second bumin circuit layer; wherein
during a bumin process, the bdm’in signal is received and directed by

said first bumin ciraufifst glous@bRné if BR oSl Mefely er to, be
transferred through said %ﬂgm*rybr eqgi orﬁﬁ((l)?g@g%@ S%!riifﬁ%telho‘lg?‘r\’{é’uﬂlpbaé'ﬁrr #d o
said first ﬁ%@dhsgwhrbuﬁmuhawen and subse- quently into said first array of
| C chips;, and concurrently 15 the bumin signal is received and directed by
said secdnd bumin ci Bcgéand; bureeiti circuitdayen deteatnsaid) figdt Haki-in LifRM laf e, fe
transferred throough sajd dumy _ region of said printed circuit board to
sai d second "dLH oen in pEpEAs gramsedibsequent |y into said second array

of 1C chips. 20

a second module circuit layer beneath said second burn-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 burn-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 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 burn-in signal is received and directed by said second burn-in circuit in said
second bumn-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



