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XEAITH S
229 HAE IS

N BRERXH
ZEET () W2 2R aaere

LM &8

2t 1063 Fot M2e] Role Y £E2
dAs] gom, ol4 1Ghbit DRAM Athe] &
T el ¢ BRA Fx9 ARdo|t}.
olgfg W] wiAdE F A F8E olf7t U
uta 2o} 1 = tAY 32 2 AFEY
A&AA gz vzed qd Fa7t F55%
o= Aotk ARz 1980Wdthole] AlA Hl=E
Ae wd 23% 9] S AEsH e A
Aqdid Dl AFE FAs JoH Yo
0% AR Agoltih, b & shte Fad o
e =] Az 7ey AGHY BEE & F
It HEA Az 7)e wEe G Fu 2F
& 329 1L sttt shel, ©9 |ET o
27 cell 8 Z7HA]#H (64K DRAMOA 64M
DRAMZA Aldiuich BF oF 60% 0422 cell
o] a7t E4AFHJAHY) drgd JH=e A%

Aoz F7tE L Utk

Test Cost Ratio(%)
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. Memory Capacity

(a8 1) QA Azl g el AE g9 o4
Hl &

aeu, old wWime Ho Puy £17 24
= B8t AYd A% FAHL a3 Ha,
oleig 342 Fotol BHE vmelE AFe A
I 9 ¥4 248 99 34 © 28 s
T 7 Ae gE= gAEZ Basd F9ch
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o 28] 9] HAE Alzbo] celle] A v gtk
AR At oahd HAE AIZEE Altig 4w
# oA gt vk Wz Az T4 &
SHE HEe Addez A4 ket o=
2, §5 AH AzA7b o] HAES} AR g
H|Z2 Mz} Log Agolt. 18 1& H2E H|
go} A% 202 F7igtths 7148 ok DRAM
o] %9 Inoueso] Axtst AR Az H&F H
2E H|4£9 oA ¥ES RAFD g g 1
oA 64M oliate] MR HE B AES AA
A go] 40% ol AASHA Hol wiEA) v
2a)d oA HAEE wi=A 9 1E AHEE
ARl 243 710 2 Aoz wgdn. 19
B2 Af2e Wiy ney HAES A3 87
ga glow, HAE 7|¢2 T ueA] HEg
A glol £a3% 9&e & Aok & =&
A oing HAEd #3F Ak a4Ed o
st} Yol a, AL F9l vjRe] HAEEY tf
slo} Mugto 2y, BAFoz ¥eXl HAES
AL HE HAEYY Zo|AE HPstax &
.

B =2 ggd go] #H Ut A2EL
mirgel 59 712 g 2 78wz F
Z 488 Mgsian Stk A3FAE wEe
defect ¥ failure mechanismdl| tf3ted golH i,
24207 o]&5E functional fault modeldl] o
e 7l&sta gl A4FYAME  functional
fault modele] 2A% BlAE i) tstd, A5
AdMe A48 Ha e HAE ¥E-E A9
At A6d3 A7HE vimeE Y3 DFT9 3}
A vz Bl aEe dgd tiste] =31, uhA|
oo g ARE A8FHd 7l&dsit.

I di2e|e] +X ¥ S

gutd o2 v el 3 magnetic disk
E3ate Fole ouiz FHAE 4 glon, B
B E wh=A v gty redt). o

o
=
h= =8
T—
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Ao A Hzee 7|18 72 % 7 79 Wz
9] 57 4 & A3t

1. Hz2le E7 4 7|8 =

HEd HEee A9E URHe 39 7158 A
HE §AS 5 gevhe oo wet g e
go} ulgdy wxelz 78S £ Ao LA
fzae A9 FFo FAHUE 4 oA 7|
29 ARE g+ v2ys Taoh A dxe
L oAl Ui cell %9 ulgl DRAM(Dynamic
RAM)3} SRAM(Static RAM)o 2 ZF3=t,
SRAME Fglo] FFHE @ APH AnE 7
A Bfshed whe, DRAMe #9- A%dE 3R
g fA8A ) gstode F71H0E cell FR
2 thA] 7|238}e] 2L refreshE dofo} gt} H]
3 W zel= Mask ROM, PROM(Program-
mable ROM)o] glon, PROMZd= EPROM
(Erasable PROM), EEPROM (Electrically Eras-
able PROM) 2 FLASH ml2.g] 59| 9id}.

olg3 Mrz] oYk 2] £F EF &%
o A ARHE uwzZEe] Urt. Pseudo
SRAMS- 34 4= DRAM celle] A5l re-
fresh 328 W3l 9FosE SRAM#A 2o
=Z51= dimaloltd. Cache DRAM(CDRAM)
& Aoz &5 =d DRAMI ot w

SRAM cacheE &4 AlFsled HT read

time& £9 4 & #Ego|n, Video DRAM
& G4 71719 55 23] ol837] siste] 0F
o] DRAM %37 94| 11 sequential access B&
£ Agdd. =8 ke dEs FAH0R ¥
57 Az 9std RS HZodle UAE Al
28lo] & Fogrt 71wt data
throughput& 52]7] $J3 o] 7H4 A2 w=
27k @3 =%t o|& FolA synchronous
Rge F7)2¢ 97 g4 F7] Hol Tt
= o2& wabn, fast page mode, EDO(Ex-
tended Data Out) mode So] tjEFH o2 ANFH
=94 75Eelt

dutdoz 7+ WRes EYHOE ME GE
728 27 slov =g Aozt A $UF 7

=2

e

2= 0l

L
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address rafgash

1
[address taten}—{ column decoder }.—{ refresh logic Jo—

row
decodsr

coiumn spare

memory
cell

array
TOW spare

t
[(sense amp. J———={data re
t [

data flow

—{write driver

gister Jo—|

data data read/write

control flow
- out in

chip enable

(38 2) WY 718 7=

PN

£ 21 Stk DRAME 9|2 3lof d=zl9] 7]
2 72 4 52 gt dBsr|E dt. =g
Aoz IMx4e VeIt hEyoaE o 79
A Jeo E202 oA T e
H, 7Is3o8s 4 52 FUA AT
a4 2% g He £59 diAY S BYF
I 3t DRAMOA = &3] #7]7] density & =
o]7] 93] address multiplexingo] °]&%&=H],
row address strobe(RAS)® column address
strobe(CASYe] T Az 9} falling edgeoiA
address7} muxX o] ¢ =t High order bitol
- o=g A= row decodero] YHEEoO] I A9
wordline & A=), ojuf MelE wordlined] A
Y BE cello] JE|HE=H, o]F HE low
order hit®] oJ=#] A7} column decoderd]] & =
o, & 79| cellgte] MEEHEE F&3c Mg
celle) datas AAQPZ 23ty detect®H At
(read), write driverd] 93l Q59 datar} ¢
& (write) Bt} Byte-wide o} 28l9] AL A
Moz 9o Mm@ A cello] o2 A9
subcell2 T ATt AZsHE AT

2. DRAM

DRAMY] cellE©] precharge 3] & A AT
o} 92" =Yg 1Y 39 YeRiIY. 18 39
ANE cellEo] 7} hitlined HAEFHA wordlined)
750}, Meld wordlined] 25l HAEHE
+ cello] bitline®} bitline-bar &9} s}t d4€ &
4 £ ek AdAE CrF FACEA)E el E

(1433)

=g 1(0)8 IY3l= A4S /M43, wordline
WL13} bitline BL19] 2z} A1Ad] = EWAA
Bl Q4st AFAIE] Cofl oJste] FAH cellg o2
DRAM¢| 5&-& Md¥slr|2 gt

VoD

2
Precharge Q‘EI l I[LZ
Control 4
—_ |
Q3
WLO
Q4
ol | 8o
Tos | -[
W1
w2
Mes J-
1

¢

Q7

By BLy

Sense
Amplifier

BLy

(28 3) DRAMS] 712 3% 92|

Idle Ao - = RE wordlineo] lowHHE
A3kH, storage ®=EE HIE e F(1fA)
leakage A&7l T=AT A7|H oz isolatedd
t}h. Z celld] thg read T2 o33} Z). HA
BLy—bar9} BLy7} VDD/22 precharge®rth.
WL1o] highZ HEJBEH Q47} turn-on¥ o] #
#AE C7} BLydl| 929}, wigha] AgAlE C
9} bitline #ABAJE] Ato]o} charge sharingel] ¢
oju} BLyel #Agte] Co A Aol whzt pull-
up = down #Ht}l. wbdo] BLy-bare= #A$<]
W50l gloeng BLyz BLy-bar Ale]ol] QF7H(H
E 100mV A%)e AL 2R differen-
tial M AW L7} o] HYXE detectde), AAT
= 53 AEd 2935 $33 AdAH Co
A levelg 43 2L JH=Z SEA7= 9
% Stt}h. Write §2H& read $2H3 fARRE, A
AW E shut-off 7)1 AQBOE Z write
driverdl] of3te] €% datag AFAE] Coll over-
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writedle Ao] tlErt), ol DRAME read-
modify-write T2-& L3k, oj& celld]
= datag Yo7 FAl YRZREY A2
data& 2& 715E Toth

DRAME 7159 datag §/3l7] $jaiAle ul
A #7180 2 refreshg sof Hed REY
DRAME RAS-only-refresh(ROR)%} CAS-be-
fore-RAS(CBR) 9] = 7}A] refresh 2= & 24
gl ROR BEAE oA A|FE row o=
2o #Fsl= wordlined cellEo] refresh¥
v, CBR B=dlAe 44 Alzto] Zastd 3 Wf
29| refresh 327} AHF 9.2 turn-on¥ o] cell
refresh7} o]&o]Rt},

3. SRAM

2420l SRAM cello] i3t 328 18 49
YeRf A dutdo g SRAMY 7t cell& & 74
9] flip-flope 2 FAHc}. I8 494 node A, B
7} Ztzt H, Lo|d data 12 3453, 1 whgje)
A9& data 002 #Agch. SRAMES DRAM
= i £% 2019 noise immunity & o))
98] & 7Y cello] bitline € bitline-bard) =5
AA5 o} 9tt. Read & write £2& DRAM3}
o frAksteh. ReadAlell= precharged] 9]3te
BLy¢} BlLy-bar7b VDDZ precharge® %,
WLx& high23te] Q49} Q57 HAE|BHEH cell
data7} BLy¢} BLy-bar Atoo] ofzte] A4x&
A7 o] A2WEZ datad YA Hedl, By

o Lo

Precharge, a1 1 l_
Control 1"
1
o)
Voo
Qs }-\/4 Q8
Wox - —~
W | A B | o B
o F)x<: 05
07 4L 09
— V§s
BLy BLy

(38 4) SRAMS) 712 5% 92

o] SRAMES ¢ 100mV F=e A I
Aslede A2dxzyl BZAEEE Sl access
time-2 FA3l3i).

III. Physical Defect and Fault Modeling

Hiex| Cjulo] A photo step, mask align-
ment, etching, ion implantation, oxidation, metal
sputtering, polysilicon growth, cleaning 52| =
A3 Az 34E AX UEAY, HEHoZ
oA tuto| A A9 A ofH F79 de-
fect& ZHA A}, o]3t defecto] UQE HH
W x| 23 mask image®] ¥, mask misalign-
ment, mask %, over— ¥ under-etching &
o024 A BE FRo| defectd] 4 AFTH
ot duto] o] EAjsh= defectE& tiF-& ol
FFE fastd 25FAE dodA Hed oF
failurezt H-2uv}, wlrgle] defectd o|%3t=
cell7Y9] short, wordline T bitline bridge,
wordline & hitline open, weak isolation, gate
oxide short 59 ThFgt Fejz vepdrh. MefA
£ cell #9914 2T 5 le dEAHA G 7HA
9| defectEe] thate] Fojst o|& #Alsh H|
2EES A9gsta glod, van de Goor: physi-
cal defect$} failure moded|| thaled Aelst A}
Eblo =¥z 435yt

tjule] 20 243t defect B+ physical fault
= Bl AEdA &3] gt logical fault® 2
Hro}, Fault modeling® od8] ¢ defect& 3+
e faultzA AEE ¢ glo] HAHE ZAE 4
A & 5 vk g F 3¢ fault model2= stuck-
at fault2 ¢#7 logic fault modeleju} o 28]
fault model23= AJelA] &e Ao=w dax ¢
t}. Functional fault= 7/idd oz FAAQ ww
2)¢] functiong WEA7|&= fault& A%} @
g ¢=1x w229 functional fault2% Thatte
9} Abrahamo] AAgt 20| e, o] <]
3}, ¥]2 physical defecto] w2g] AA | ran-

(1434)
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doma}A] HA3tAE o Al 744 fault, & 1)
stuck-at  fault, 2) transition fault, 3)
idempotent coupling faultE2] cell & faultet
o2 =% 49E 4 g3 238 22 o
23 functional fault model2 detailglt physical
defectE9] JFE A2 wYIsiA E—fs'}il Ik
2 v 7oA &A= soft-errorES & AHE
F o= Hol 2 dAoln

FZd%= Inductive Fault Analysis(IFA)2H=
7]Ho] w2y fault modelingd] °o]-&%1 9
IFAd|A= physical defect& conductortt insu-
lator B4l thate] Yah= EFO) oA AY o]
EZo| HrlEe A0 2 modelingdlal, defectd]
37), B, ¥4 NEEE WA, $Ed0]
1} computer simulation® 2 WX &]e] F3 A
£ ZA}Y fault model g AJA|SH" 8. Dekker
Z2 SRAMY| th3l, Oberle 5& DRAMY|
tfaleqtiol Zkzt o 2 2] fault model& A A5 T

IV. Functional Test Q12| &

oz Wry AFY AL 27lde THs
d3t HHAEES AL3ld AFY o)A
#AsA =, AFo] A& ol wet

&

b1z o“‘
flo _L>.i
2 Jo

rP.L
mln
o
r:_

A SEHAY B et ofF R EFE 9
§ HAEES HE31A o= AAE devh me
A A2 Rt 53T duitt J2E d2E
o E4o met oy 7Hx] 2e HAE WYl
Az ol gl 2J3led ad hocHQl Woz /NLH
= Stk olFA MEE HEH HAEERE
zero-one, checker hoard, sliding diagonal, work-
ing one’s and zero’s, GALPAT 5 o8 7}x7}
A Aok a2y ol AFHQ HAEEY
effectivenessel] thetdde B oFo| A7|=Hd]
b, T3k working one’s and  zero'st}
GALPAT #Z& HAEF, nbit W|RgE 7138
A%, O(n?) d3ngFos 13 ey g
a7ldE YT B Alzto] 2890 wehA AF
7] =Eo2 U YutHQl functional testE
& o Aol 484 functional fault & &7}3|
OS2 detectdl=d] FFAo] JYon, dFHl
o} & march testgh= Bl g9 HAEE =

T UL
Marching element= increasing(0 x| A n-1
WH2)2) & decreasing(n-1HA) A 0H=A&)
A2 7} celld] O3t & A read =& write
3= AL BElch. March testES march ele-
ment o et Aoz AHod 4 Utk R 1
&£ ¥ 7}z march test ¥TYZEL RAF1

(B 1) March Test ¢18&

Name Algorithm Detectable Faults
MATS T (w0); T(r,wl); | (r) SAF, some AF
MATS+ T (w0); 1 (r,wl); | (r,w0,r) SAF, AF
MATS++ t(w0); 1t (r,wl,r); | (r,wlr) SAF, TF, AF

T (r,w0); T(r,w0); 1(r); |(r,wl);

March C L wo) : | () SAF, TF, AF, some CF
March A T (r, wl, w0, wl) ; 1(r, w0, wl); | (r, wl, w0); SAF, AF, linked CF

| (r, wl, w0) ;
March B 1 (r,wl,wOr, wl); 1(r, w0, wl) ; SAF, AF, linked CF,

L (r, w0, wl, w0) ; | (r, wl, w0) ;

linked TF
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At} Address decoding faultt} I/022 9 fault
EL cell ¥ fault2 mappings| 22, march
testE& te Y 7kAY cell B fault =,
stuck-at-fault(SF), transition fault(TF), coup-
ling fault (CF), neighborhood pattern sensitivi-
ty fault(NPSF)&¢] functional faultE detect3}
= A gt 1 2wsk FHATE,

A&d v} o] march testEL functional
fault model& 71202 3l F=EUth LEF
o2& Foj2 unale fault modelo]: &4 slt}h
¥ Wzelo] g optimald HAEE AHIF #
Ao, gy AAF oz fault modeld) A 5E
AFHHY testE oJFo] U Hoe o3 2
Al Aok AR F&E fault model s A5}
717F wi§- olF9-H, st stz ALFRL
fault modelo] 7] ol&@t}). Ex= Z} nde 7+
zte] Wizl Fdd wet gkl 5 ok AR
2z olyg RS ng oz /id HAESN A
44 H2E7} drhe BAo] gl o]2@ dH
£ 53] Heted, gl dEet IFA Sof ¢
3t A 2¢ fault modelo] 7latsla g},

=2,

V. Practical Teste

o HofA AHE march test® ¥F3H

A 2e HAESL A P A¥HD Y 1
A4 vz 48% 4% RE BFL 239 @

i Byle offth O o]fEE WRe EFE
contact-not-openo|t} £ 719 linezte] short}
2& hard faile] oz}, weak isolation,
subthreshold leakage, micro-bridge Soff ¢J3
soft failo]7] wgolt}. o] HoXe 479 A%
A Wmg H2E ¥ HWygsAY 134 o
2 E 93l 34D HAEE oA B 714
AE| tlste] Admsly)2 i)

1. Row Fast, Column Fast & Long Cycle

HAE

(1436)

March testo = functional modele]] A3+
Ao]B R, increasing $A1¢} decreasing &A7}F
A3 Ak, physicaldt cell59] access &
M F884 &tk 23y march testE 24
7% Al HlEEE celld] access Aol wa} o
2 A%E H9E F o, od g4 vr
Zl H2EE oA 3 F8T ofrt Hx Q)
t}. g 2o] W RS g AN read/write B2
Al717] 98t supply voltage @ signal®] tim-
ingo] gstA Aol=ojo} gt kA AA in-
dustryol Al 2&53 Qle 74 BAEES voltage,
timing, data pattern @ address sequence<] 4]
7HA 2209 ZFozAgte] AW sb5sld o] A
dAE AAAeZ industrydr HLHT e
E]AE¢l Row fast test, Column fast test 2
Long cycle test9] A} 7}4] HlAEE o2 Eof A
Ha7| = g

Row fast test= march® «47} wordlined|
et 4ojd. &, A |A wordlineo] Ao
RE celld) &< marchd & &
wordlineo.2  RgP3cl, WA Column fast
marche bithned] we} march £47} Foj= ).
Long cycle testt= data access®] Aj7b 718 o)
10usec o|Fo.2 v ZArk= HolA U] F H)
2E9 77Hc}. 10N marchE 78 34 o]
A 74 ElAEE functional levelgM= »E
March C2 Ad9€d. 12)u} Row fast test9}
Column fast test= DRAMd] &3 A=
refresh ¥l A AHRE A & on|& ztm
LS ¢ 4 Utk Row fast test= wordline&
et Agstez FAE bitlined wel Ags=
Column fast test 2t} worsedt refresh 44 2zt
A B} 23 Column fast teste] A$= data
patternd] w}g} Al A9 T o) imbalance& -§2HA]7)
=H o §440oz AMgE 4 9l

Row fast testt} Column fast testA]d|= A}
Z 0 2 short cycled) timingo] ZE=1}, access
A|7HE A7 8l= long cycle timing & 2435198
Aede Ege ® g2 3¢S Y F ok
a8 59 a)olA R4l tRCD7} 7} timingE A&

0]
AT
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3}= Long cycle test long tRCD 32 Qi F<t
A2PTE ALA o FZA7)A Ho bitline Al
A7 #HE EFEc] H2¥% 22y Long
cycle teste] AT ZEHE timing 2ol u}
& AEEHE EF9 /Y0l tE2A vepdt. A&
=9 18 59 b)s} 2 long tRP timingg 3
4317 precharge A|7to] AojAA =i ofef w
2 EFE AZA He Aotk
a) Long tRCD

1RC \
tRP
I tRAS e
\ — W N\ ____
| tRCD l|

b) Long tRP
tRC

_aas e |

= tIRCD

(& 5) Long Cycle HAE$] Timing Diagram

T3 M2 ¢ VDD A=z U2 EF He
& 71438 = Qo) & £9] Long tRCD test
Z Row fastz 283 7% 3 719 wordlineo]
AAZE AEl B E =], o A wordlined] £}
£ bridgedelel defect& HAEY + Sirh oot
bridge7} wordline Afele] EHFTHA o] R3t=
wordlineo] activation®v EFS AE3A He
g, o] A% =& VDD A¢e Srlshd & 4
29 71&3E 4 9y, 28y bridgert word-
line#} GroundAtold] ZAj&tid wordlines] A
97 U @A Ho] dsle cellE activationd
77t Qe g4E AESA HH, o] Aede ¥
2 VDD A%te drteke Ao] EahHolt,

E3 Long cycle test7} 7} powerfuldl 22
Row fast test @ Column fast testE@ tfAE 4
& 7 2o} BolA|9, Long cycle testE 71 A
Zvo] @353, Short cycle teste] A 9ol H=
gl WielAel high activity2 ¢late] B2 jF
He7l 527 53 signal-to-noise ratio7} ¢+s}

522 Long cycle testo= A o2 oujg 7t
A o weba gl ABE Al 7kAe HAE
= A%&38k= physical defect7} A2 than, =g
Aoz EXghz quig ZHA Hot. o]9} o] A
Aoz AT Ye HAERS 2 vzele
44 wet venbe 4749 £%F /39 o
optimize =& customize®o] 9.0.M, defect ori-
entlol g4 ¢ 4 ek

2. CAEE HAE

AFHA AW HAEEL 7t celld djg
read/write B2t 2AT Aoy, o]d HAE
Eo] 134 vrgdA &3] #A3= soft error
53] screendt? Rdthe A& F geA

1tk o]% soft error®9) hutg thga et

0, il o

"2HH errorg § F Ut HAHE errorg 7t

Zto] H|2a) cellSo] BE 7)%5Hoz A B2
b= Ao sz z AEAQ functional test
7} t] 2B B, errory] Y¢lo] He defects 7AE3}
e AskA] dve A& 4A o l® 5 3l
o}, OAEH errore 3302 B8 cellE
o el #E o= 29 datag RHEHOZ
readd 7S, 59 cellE9 data patterno] ulz}
A& AFsh= cello] ol F9ofl U= cellE
o AH7} iHdEE @& eivh gAEE H2
E9 dudEs AEstH o 2.
%1, AHA cell arrayd] ‘1'& 7)&31ch,
% 2. AR cell array 9] datag 13}l
*3. TJ2EE word lined] 92E 2E celld
V& 7158
% 4. TJA~E B word lined] tjste n3l 0'S ¢
<t
%5. RE word lined] 3} refreshdlt}.
*6. T AE|H. word lined} dAH RE celld
TE 7153
% 7. T)AEB word lined] |23t word line
o tated 1§ ¢jo] &gt
*8. 3-7& wrEd
*9. A cell arrayol A 1'& ¢1o] &glgic}.
tAEHB HAE EA 29 3l e word

(1437)
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lineg wHE-A 0 2 accessdh=d| Yt} EA4HoT
200003] o4 A%H o2 Z& word lineg T2
BH A Hu, BE cello] AYH oz FAFS
Mgstgenz, 29| errore step 7oA &

A Hot.

Heighboring celi with
stored ‘1" data

Miltiple read-restor L1}

store cycl
on cell with Siilicon PIt

[

°
([ censrated holss
induce ohmi¢ drop

(2] Grounded Ne region
torsard blases

[ Minority carriers reach
nearby cell indueing leakega

(18 6) JAEH HAEY Failure Mechanism

tAEH HAEQ failure mechanisme 7
3] A3 1) gate oxided] particlez <13+
silicon pite] ZAIEIH transistorv ZA £33}
1}, silicon pit 290|419 high electric fieldd]] <]
3 electron impact ionization @Afo] WAYE e
hole®} electrono] =3} o] WdAIE holes
& substrateZ o o]%3l  substrated]A]
ohmic drop& SAAT. 2) oj¥A FRHoE
o}z substrated] HAYL AZF OVE HA €A
bithneg forward bias=A &4 minority carrier
¢l electrono] bitlined|A] substrate Z0.2 £¢]
ok 3) o] electronge] HHHo] o Qe
data “1'€ zt1 & celle) holew} AF3HA 5
o] cell leakage current JEj2 AE7} 324
H, o] Z& AF FA @io| datag HEHO
el o,

VL. fj22&E {8} Design for Testability

Udutroz wRIE controllability }
observability& 2t7] W&o vizelE $J3 DFT
= F2 /09 #HE bottleneck s HA3h=1)
Zldgta Aok 7R AR 48 B EE,
fRees gy F2E Z2a glon oF sl

blocke 2 W{olA th= 244 parallelism

ro
T

=

T
1.

(1438)

£ o] 83l oA AY cellg A B|AER 5
A= EHE B AE 2T (Multi Bit Test, MBT)
£ AFshz slo|tt™®, AdA4lg JEDEC Standard
21-Cle= o8 H|2E BT tidld Healn
olth. W27} MBT REg ERsI= A=
sub-array7} =gldo2 AFAEH], write T2
AldlE 2 sub-array] Bshs o A9 cell
o 22 data® Al 7183}, read 53 Aol
= o2 749 cell datad H|wdle ¥lw AHE
2337 5o gith. MBTE o]&8 A%, vz
o Wi 7= 9 AA webA 4, 8, 16 Ee 1
ol e Bl &Z HAE AI7tg B&dE Ao /15
2=

MBT¢} fAlslh 1 E3o] thg A¥A H A
E »oyl ok 2 W27} byte-wideg o] w}
2 1/0 A 47} 3534 Hdd. olzd st
e A8 79 Mz HE FA HAE
(Parallel Test)3}] HE-E& FAA7)=H Aol
847 2834 =l Parallel testA] A9 ©)
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