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A Generic BIST Builder of Embedded Multiple
RAM Modules

Jong-Kwon Chang
Division of Computer Engineering & Information Technology

<Abstract>>

In this paper we propose a generic BIST builder of the embedded multiple RAM modules
in ASICs. The BIST circuitry is automatically generated according to the specification of
the target RAM Modules- and the test algorithms applying to them. The BIST is designed
using the top-down technique and, thus, has several advantages in the area of the
selection of test algorithm, the development of the circuitry, and the reuse of the circuitry.
In addition, we have modified the existing serial interfacing approach to obtain smaller
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additional BIST circuitry and higher fault coverage and better BIST sharing of the target
RAM Modules in ASICs.

1.4 &

oxy 2o EAS ASIC He el A Fo e Bgd dWEs AR th
ASIC W3¢ ay 23 1% A&2E7F 20 U 71& o IEHAFAE EFSD |
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A oige uisl go] nAHR ¥ XE FE 71£d7] otk of BAE E] Hd C
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o] #AME VHDL 2= 44718 L2 2 d3o] 7Asaunt 2en, d2E Lnas
tjolHee] RES FE RAM REY FFox AEHE HAE ¢u8ES golna sy
BIST W#9] Aol filelA Agxoz ALEE 4 A &5k 98 BIST 4471(2dhe
¥ ez RAMY 7, AHEE HAE gngE, adn 2dzte] RAMe di@ o=#d2 9 9
T A7IE Po}lEd oo = t}F RAM REE $3% BIST 328 A s,

<Input> %8 BIST 443 <Qutput>
RAM Spec. [ VHDL Code

1.# of RAM Generator BIST
2.Algorithm{—™ —™ Circuit
3.Address/ Library (VHDL)
Word Size

(19 1) 99 BIST AA719 ¢ - 29 7=
(Fig. 1) The I/O Structure of BIST Builder
m. 943 BIST 4479 AZx+x

U¥ BIST 474719 BISTAZ(2d 2)8 Zo] AFAY 722 4499 HAE ¢uaE
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Control

Onit ) RAM!Select Done
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Unit) xmr_["'mwmq—
“Listery A 4 : t

(contror | [B6L ] [AGL ] | BCL |

a ion

Unit} DSR ABR

g I I

Inter - Se RAM SEL
g:‘.n:nction * T T T
Wultiple

RAN Li——Tmm—_‘—l
Nodule

(1€ 2) BIST A& +%
(Fig. 2) Hierarchy of BIST Design
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w3 BIST 329 57189 282 Hasin 8ot & 1% 3% 2 W4 RAM =25
o] i BIST 3|2 2HE W87 98t 7189 A8 Aewo|2” yge Hesgch &
wgdA Aod BIST A% #2128 2 W FEL2E FA =g Level 12 BIST Control
Unite.2 78 & #@9(top leveD)dl 1% 8te] BIST 329 W9 AEES Fshs FHez
A8 yAE NF7F 4AHE HAE A s RAM EEES A9% §, 39 Algorithm
Execution Uniteld A€ ¥ 25 ¢ueES o|43te] Zzte] RAM 2EY HAEE F#93)
T2 Ao AFE wuZ, o|ALeRE 2ueT 49 ZAFc] w0} Pasy/Fail NI} HAE
274 NBE 9Bz s G¥E 43¢ o H2E FSM(Finite State Machine) 22 T
#siy z4zke] RAMel Wate shtel Aelst d7tse] HAE duelEd SV Level 2
¢l Algorithm Execution Unit®] E2E&E(2¥ 3)E Level 127H ZHE A5 9} ojmF s A7
o] me} HAE dudSe FY8A Ak

Initialigze BIST &
Load Test Algorithm

v
| Write to RAM
2\

[ Read from RAM |

[ Compare ]
FAIL=1—"—V _ PASS
DSR++ | ELSE
IF (DSR = WS) V
[ ASR Inc. or Dec) ELSE
IF (ASR = AS)
[ __DONE J
(2@ 3) Algorithm Execution Unit®] E&%=
(Fig. 3) The flow of the Algorithm Execution Unit

w3 ol AelE RAM EETe HAE dole I o)Azt o] FoiAA drt. Level
30] Control Generation Unit& AGL(Address Generation Logic), DGL(Data Generation
Logic), TGL(Timing Generation Logic), DCL(Data Comparison Logic)# A HAAHY
ASR(Address Status Register), DSR(Data Status Registen)® FA =™ Level 28] Ao} A&
o wel ojmgx dold, Aol ANEFo] RAMeE HEH:I HxE Ade ¥ H¥Ud
Algorithm Execution Unit®.2 HAg@th Level 4 ?l Interconnection Unitl A& 2% #<] E)
rE7 MASE 2L HAE REZ AREHT, RAM o AbEE Alage) ZE AE=
B Edno o8] ze@slo] BIST 3lzelA 44® A&7k RAMe| 7HEth Level 13 4E
BIST BuilderdlAl 493§ VHDL ZE A7 &, Level 2% 3¢ guEs fholB
ol&) Aztgn).
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ok @ HE 9¥HEe dolHE Serial - o2 UehtE RAM U3 dlolelo):, W upx|g}
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uE S 4 Fulol A4 2 F March®) %% Dual Port RAM 724 22 uby
st 2% <l DWCF(Dual port Word line Coupling Fault)$t DBCF(Dual port Bit line
Coupling Fault)g A&37] 9% M2 H2E 2u2l59 DPMarch?b AtEYck @A
DWCF¢} DBCFY] 1% 293 32272y & 983 g},
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Word Line ord Line 2
peer ™. T1 |
“".'::' i T
PL(ALERI - { Tt
DMCE  _v[T] i
< 1 T
Conflict™, ]
‘ul | A1 .
— P2(Aia[RD
0 —a—T

BLl/BL2  BLBL/BLB2

(29 4) DWCF2 DBCF9 n45Rd 4 FZ=xy
(Fig. 4) Fault Model and Detect condition of DWCF and DBCF

DWCFe A& =72 i =0 X WS(Word Size)-1744 Wi=g 4 Col 0/1 EE2 &2 9
ga 3+ A G Col diske PUAIRD ¢ P2AWRDE S8t g oA devh (4714
A GoF G 9 B ig 9= @ jo 9% JAE W= 48 sty PAIRDE
TE jo] AP oAl e Ajx oEdx ;& RE HEE = e¥HHAS o}l giet)
who} wWmal 4 2 DWCEZF SA88 WDLS WD2.& Ao ONHH, 2E i 9 9= 2l
iZ Uehils Whije A2 te =3 3 7HA0 2884 Fed ojrer s 1S
A&sA dch

DBCF® ®|~E #¥& dual port RAMS] B|E 2}l 2zof wel ZAHE=, BL1# BL27}
g W2a 729 7% DBCFY test 22& DWCFe $dstth z2ul, BL1% BLB27}
e 72 A% e 4= 0%H i= WS- 174 0 =1 9 & A4H0% 71F
&7 ®ch el DBCE7F &A18He WDLigt WD2ia& $Alol ON®Eth meha] M2 the kol
22317 Ho] 1AL #EE & UA €k

@5 Synopsys Simulator® o] &8ted, BIST 44714 &3l MY BIST3 =7} 231
o] wH§k RAME AlEdelAd A7 vEhdn.
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132000
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EFARS _FAL
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ML wWRITE
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(2% 5) 2zt g g AEHolH Ax
(Fig 5) The Simulation Result of Stuck-at Faults
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