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Test Design Methodologies for System-on-Silicon LSls
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Large system LS| designs contain several types of functional blocks.
while others are offered as an intellectual property (IP) core by other companies.

Some blocks are internally developed and reused,
For testing such system LSls, the test designs

of each block must be effectively integrated for the overall chip test.

Toshiba has developed tools to support the test design methodologies applied to each functional block.

We are also

developing a test design environment for testing the overall system LSI.
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Testing of system LSI
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Boundary-scan architecture
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Logic BIST architecture with boundary scan
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Integrated testing of system LSI

WIRZ DL X, BT oy ZICHASNTWET A
FFHECOWTERIN L Tw a4 ¥ah 5, T THBIST kil

ENCET A FOEINRIEEICHiC R 5, T A R

g—v F—FHhaT e LIRIESN TN, T
TN oM TE S LI ICHmELEN, NyvS
D AX vy 2o ARI) TRy — 08 RT 5
P BEERD, Eie7 oy 210 hT A Mt » %
ENTwAVEAR, 22— AsTr A Mgz s
LRENH DA, MBEHOTEZ WA= P a7 T
BIHAAREE A B,

DX, HELRTOTAMNIKELL, £D4 >
7 2 — AT 5 2 X, P 2 7Ol % &
HEEOITIEFHICHELERNE % D,

3.2 TAMEEIRIR

AT ALSI DT A L EBLRG T, BT oy s
DT A MR AT Y =N, EN6DT A RN
— R BT Y N EA BT B, U TR
2% v kil A®)) BIST [l - 7357 > 7)) ZF vl
WO D DY — L EHELTEY, JI&HET A
RETEIED M 21T > T b, FRIZ, BISTIZDWTIEA4D
P E LM R LD T W

OB EDOHMEL TR, by 7T ¥rriEatAs AN

DI EE, RTL (Register Transfer Level) (2857 A
b RO RSB T 0T B, RTLIZE Bkl &,
F R PR A K - s (b O#LE LIS X 26T A 7 WIZie Rk
DFE—FLSNDT ANV —VEHRALLIETEE,
RTL ik ofE LDty —n% 5@ 14 3 4 Ehd %, RTL
PR DEERS T T A M kil R T o TEBIE, Y=ol
RO — S 1T, BIST flfil#gses s> 571 A%y
VN I F LA R 2 RTL il Tl B 2 Witk L,
FHA IHIAIAATEL 2 e Th 5. 7, RTL
DEERETT A MRS AT L T & I 2 21E L T
B2 Ed, TARETNNOER ISR THE,
N5 RTL TORGEBII W T H ML T <,

45

i




71l RISC 7Ot w4 AP0F v 1 BIST 8t

22T, MO RISC 7ot wt aTOWNEX v v
27 A SRS L £z BIST Mg o>WTk~3, 22T
Wi Ta7oXyd aTRATAASICaTELTHI
ENBLDOTHEH, TAZOWARNZ XE)IZIHIRTH
Lizéh, 2aTELTHOTAMNIMMHT2TAIDO AT |Z
BRI IAHE L, 2SR, EAL—FDOT AL
BT DR T HICTE B X 3103 58, U
TICHIA$ % BIST Inlig % it UGl L 7z,

X 6 {2 BIST MO E L2533, 7A MR EL 2D
RISC 7ot v #Diifi¥r vzt 77— XxviaTh
N, ENENDT—FEE S FEi B4 5, BIST iz 2
NHAMHOAR) Tr—2ZZNMNICT AN TE,
T A~ Ta) L4 Marching %2 Checkerboard 7 & #1 #5fi
HizeiloMiNTta s, chollkYXyvia A%
ICHLESNAMPEDIZE A E RN TE S, aTICNHE
N3 X vyl O A HINE ST 5%, BIST
[Nl 2 D A4 & FEIIZEEGE L T 4 X2 727 A
FERYATT 20T, MgELGICHWE 2 LA TE S,

2O BIST g ddfE# KICHWIT 2, 7 A FIH-a)T
XrwiaTAMNE=FMPRLEEINGE, TA MBI
(b6 BIST T2 M2 vy 245%, BIST 4 2—71
5%, BIUTAMSRDOAE) T L—F 2 7))
ALERINT 59 ph T, BISTICLk2X %y
a7 A PHIEAIRIEIC e . BIST Hilffiulik(c)id BIST
WMzay zhiL<Exyvyia AR)VHDODANT—7,
ANT F v AZOMORIEG S 2Bk L, mINEhiT
TN AL F Yy 2D T A EETT S,

Xxviarb?dT A MO )T —2 1, BIST il
TTAMSRE R 1T —F T4 P 28INL 21k, 2%
L THMEBS T IC T L ICIVh E NG, 22 Tx vy
26D T —F & IR T 2D TR E {/sF L)L
CHV LT3 did, TN 2 43001t 9 7o Th B,

F72, BIST Wi ERIZAF ¥ o idil Shcsh, (31T 100
QDR AR TT A M T& B, MI§IZ, BIST MEkiz% v
wiakAN—FT5E—FiLbH, HEFY 2l
H2DH, BISTMIZH 2D %N 531103,

BIST ll#g 44 213, 7oty a TiHMio 2 %RE
EEFISAEBETH B, BIST g A2 L D EAE—F

46

(a) "
4_‘{_;\'1 {2971 —2 (c)BIST 7D:t7ﬁ

il f#m

(b) 72 b Tise e J [ﬁ%#r-y>1
il 528D S ER

il F—oE

1

\I
13 N
,..H.
<+
N
N
b

6. RISC F+ w20 BIST [ ¥ w2 BIST A%z &
DI S OTF A FRT N THERIh D,

BIST logic for RISC processor cache
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