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. . w_?a ?..Esm\ output qgg&

¢ Nodes shorted to power or ground.
e Nodes shorted to each other.

10. What is defect?

A defect in an clectronic &u_na.w the unintended n_nna:nn between the _ar_nana&

bardware and its intended aa_mu. Some typical mo?nﬁ in S\E nEu are:

Process Defects - Oxac breakdown, parasitic Hsh.noa ::R:.w contact s:aov
-

. >mn Defects - Eonnca_wnéo: a_o_on:_n cﬁ_aoi:. na.
*  Macials Uo_.nna nQuE .avn;.ooco:. surface i .595:8 nn.

i "Pxckape Defects - ﬂosﬁn.r@d&guﬂ:ﬂ_ann.

1L $.r».unada.. L.“... e T A o...n
“ A wiong oitput signal prodoced by a defective Systam is called an“crror.
1. What is fault? . _ .

>§Hx§2 u ._nmnn. .::.ou&:ﬂﬁ& ?:n_o: ._n<n:a n.:‘_md a‘fault.
13. What ks stuck.at fault? '

The faukt 3 the interconnection of Bates is called stuck-at
by assigning 3 fixed 0 o I value 10 a signal Tine in (he circuit,

. Wt are qhe two types of stuck.at faults?
I stk m 1o (s-a4) )
2. stock-a ooe (s-a-1)

fault, This fault js modeled

15 What i 520 faul(?

When logje

EAe output is always giyck at 0, independen of input
2e10 fayly, i

‘alites s called stuck-at

16. What g sa-1 fault?

: pate Oulput is always siyek at |, ::5:.::2: of input valyes i called stuck-nt

'
Wik iy short-clsculy faul?

e physical laults like yne
.:._....—:...:: anl magk

I8

Clching, :._r:;.

Gllugion shogtg
nent jy called gy

t clreuy fauly,

misal « Contact :_X.:z pate 3120

Whay Pen-chieult fauny
N’ Physical fay)
Wsahigney PO W

gy W like a breay na Poly-silicon line

el mipraton Stress, pee
e bopding Lalley open-cirenyy Taul, " 5 o P

..Sou_ano:o@nm.ms_.
. «Ssnmmnoﬁs

ol S} moe_g_a_ _.0855?? mn:_&

. gs.w>d.9 DL i "Nt

6 0 O

473

.. ) ~ c
{ is Banegq uE_ %%luv:_qe the difficulty of seting 2 BBEE o8}
o B %ﬁﬂn& ed as

».odmﬁ.sg
:mmnﬁ: thé &Enaq a
8@:&3»%& _.._M“_n digital circuit is defined a5 = .
m,u_suoau_ - Obscrvabillity

T e Simerical
JObservability Analysis Program: SCOAP nopnma afes :
Mnan“.“nnwﬁdm_“t“&& in the n:.nc:. S
.aﬁanmnosgauuona o.ﬁonna__pw.__q CCo(n)
2. nosgﬁ_o& _heao:pS_Q. 09@
i nga..pa_ o&nﬁi&. COwm) E B
4. moﬁn.ﬁ_ chQEEEurQ. mﬁc?v o ot g

6. .uﬂcgau_onaﬂo.vrwcwa MO?V ... v ST I N, -

I'". .. RN

r u:a :
| a fault into a DBE

' tic 42 Patten Generation is Emo:::: that .Eoﬂwm ol - throuzh

, >Eo=d cty of mechanisms to activate the »..E_n and causei Edmumu e acn
anH: p_ua.ﬂhn“._: é%.:é:..ﬂ. itself at a circuit o=€cr The output MMM.E canges nﬁu :
expected for the fault-free circuit, u:a this causes tht falt to @Roﬂo@.

22. What is D-calcutos >_rc:===¢ T, % ~

bol D (for ananc

The D-calculus algorithm is an ATPG for tracing ?::m.ﬁ ﬁuﬂwww.aﬂuomﬁ to gl .

indicates the value of a node. The node: values are defined by JMV , c:.n.._ )
test ?_xﬁ:cs algodthm this ‘coasist of the states 1,0,D U and-

23. What is _5:;.— algorithmy?

of reconvergent
The Path - Orented Decision Making algorithm solves the EdEnB
fanout and allaws EE.ESE seasitization, . :

R

2. What are the classifications of fault simulation?
1. Sedal fault simulation

2 Panalled faule simulation

3. Concurent faulg, simulation
A 22_;22:_523 fault simulation

25 What is delay fault testing?

Delay taule ¢

ause the Combinational delay of a eireuit to exeeed the clock periad. Specific
delay faulg ¢ ey
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* Trensition faults
. an.&nﬂw _.uﬁc. .
Uine<elay faolts
*  Segmemt delay faults
* " Path delay fauls

T 26. What is statistica] Fat Amalysic?

2. Eugggna

r = |
cne a G“ 5 g h‘R g:w 50 Q&-W:- ~uuﬂ ED—: T.—

* Avoid n'w:h\..\gﬁc logic feegt s

. e L\uwu availabe, )
Teu veneral; on is '

Desizn iterations

!"’l’l»

.. 2 : b_BQ c.omﬂa.u:on of-the .&_n ‘of

Fosd 20 T e &) (i3 -03 WJ. WF 0
- AT © .-475

oEonEﬁ of Scan’ g s&s%

: re the .....
45“; . le readfwrite .access 10 »: or subset of noann elements in 2 anw_m:.
o Simple

5 an arbitrary <a=n 6 or S

.@amn &nagm and’ :nnoo the, E_ﬂu& mnun of ©

. U_RQ control om storage n_nannm 8

. n—._ﬂ ﬁ:.ﬁr:—t

' . q
; énuaﬁnm%aasgucﬂ.%&
- .. . Ui only n_onw& D-type” flip-flops for all mEoéu:mEnm.

“can be used.
« - At‘east one E pin. must cn ﬁumuzn ?n test, nww_d wEm. u». BB:QEP mnie
. QQRWSBSBB%&»SF * : .
. Qonwuadhainn&gnﬁunonav.%. . -. : ...'....., .Vn. )

‘7 aﬂan is H\mmda
Level Seasitive mﬂu UBmuunuuRm.n. ﬂ_ﬂu
anmﬂnb»wqhvﬁco&r %
. The ievel-gensitive u%oﬂ:g that the
an input change occurs, the respoasc is
delays within ihe network. .
. ?owﬁnvauﬁvon_m._cns&nﬁn&numﬁmﬁngﬂgv_o«& as storage
dement.

wBEu.E_\ wm,wdnw is a&_m!& so :ﬂu when
-&hﬁh&ﬂh of-the” 88—339 and wiring

33, VWhat are the u%u:n.n& of LSSD?
1. The circuit operdtion is independent of the &uEEn characteristics of -the _omﬁ
clements risc and fall-times and v.d_uwb:o: delays.

2. ATPG is simplified since tests teed only be generated for a ooBE:u:onp_ circuit.

. 3. LSSD methods, when adopted in_ design, n__asu.n :Hbam Ea a Bnn %B& )
uEGE. ies test generation and fault simulation.

34." What is Built-in Self- .Hnn.\

Built-in Sclf-Test are used to determine the nong_:nmm of a circuit by nxua_z_am a
signature, which is somc statistical property of the circuit,

35, What are the types of testing carry out in Built-in Self-Test?

» Single combinational / sequential stuck-at faults
o . Delay fyulis

*  Single stuck-at faults in BIST hardwarc
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67.. Define fiult sampling.

© 69. Define yield.

4 d B Ay e TSI - <4 e
.,.,..O/..‘Of..o.:c C C A\ ..fl\ .

-

4.80 S . :

io of detected fault to all faults in the sample is used as.an aEB_n o
It is the U0 . . e
?&. coverage in the complete fault sct.

~
h)
X
-
Y

bk
63. Define mma_. M: .M...q Fults are exercised and successfully detecied (their faul e -
.—.wndww_ﬂhm %M total pumber of faults in the cifcuit-under-test 5
is -obsery C 2 A .
Yield is defined as the function {or percentage) o... mn.nncBEn.mp.:u w.:s.o._"ﬁ all m&zﬂﬁ_
70. What is ATE? . O s b
The Automatic Test Equipment is an_ instrument ot -used to apply. test - patterns .y
ice-under test, amalyze the respoases from the DUT and mark the DUT ‘as good dr ko
device-under-test, amalyze the respoases from DUT, : o .
71. What are the initial set-up procedure for a tester to run .-an E.cnwm.Bm...
. Pa.i._ mapping between stimulus file, signal names and physical tester pin:
* Set the pins on the tester'to be inputs or outputs and their ¥V levels.
*  Set the clock on the tester. .

..o g?mé?"&g ) ..“\..

T2. Define test vectors.

1
2 ) N —. .
The binary input bit pattems are called test vectors which. is used to verify [
functionality of the device-under-fest. ;
; . e ) |
T3. What are the different format of fest data?
| .zoa.wnanr.ﬁg (NRZ)- :
2 Return-to-zer0 (RZ) Gl '
3. maaccamsm.s.noggmz (SBC) ;
74. What are the tests that are wnm._._.& using regression testing? !
" Regression lesting ltempts (g verify :
* That e application works & specified evep after the cp . s .
modificationg were made ¢g 4 it e *N_
* The original functionaljy
. Y Conlinues (g work ag ¢ ecified ;
additions / modifications 10 g design application ’ i e ‘N.
* The changes s additions / ificati
modifi i s
tications to the design have o m::oacnna new bugs -

e
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Based on _customer or plOJCCt need, a VLSI device
.requlrement is detemnned and formulated as a design
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‘ "'Gaod fault models can abstract physical defects in the mrcult
© ‘at a high level and represent a high percentage of the actual
".ph\‘ 1ca1 defects that can occur in components

Flgure 8 5 An example ofa __smgle stuck-at fault
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Consider the cireuit in Figure 8-5. Three stuck-at faults (d, ¢, and /) are marked
in the circuit. It is apparent that the fault-free function of outputy = (AB) + (B + C).

The faulty functions are (note: the fault d s-a-/ can also be written as “d SAI", or
“d/l" for shont):

dilfalty=(A-1)+(1+C)=A+1=1
el fault y=(A-1)+(B+C)=A+B+C

£/0 fault: y AB+0=AB

Af" Th‘e,stuck- '
‘most 'comrnonly used for decades, is a 10g1cal
understand fault model.

-The process of a stuck-at fault model testlng 1s_ shown in

in
)
A




Teaal Canearafion

STAR leacterd fzaulf
STARY (fof Tha sglogac falil)

::I Clrenlt - .
B e Undar |77 = v
v Tent |-y ¥

- o C »

Fault pa Selact o ‘ Geanerste o Faulf
Maodaling & fault Lytn e List that can be
Collapsing (e.9. F/0 ooy detaclad by the
S T hare) 2 fosf vacior ]

faull and : -/ Smulation

repeast

\\'

EE—

< <
133
-3

TTMITATE>
-
*
(-4

denactad and
FINISH: when all e
faults ara datected = AU

dr proven unteatable

- -
rres
3388

d

F m\nc 8§-1 I mllt mmly 45 pmccdmc

RSNSOI AR 2 s

;quallty fault simulation to predict the faunly £ 1.1. }
or«can gleatly 1mprove testmg and dxazno:,b.

EIS..‘

IE; elps"‘identlfy undetec:ted;
‘ desx‘gne ' jhas to generate addmcnal ‘e:.m'r'




\x'ﬁ\,

‘Automatic testl equlpment (ATE) is compute
'€ qunpment used in the production testing of ICs (bo
he wafer level and in packaged dev1ces) and PCBs

sTest patterns are applled to the CUT and the ou
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testing, with, wlnch all Desi gn-for-testablhty
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Tl o #5 ; { ;,"' " b
i+ :Traditional test techniques using ATPG software to target
:'single faults for digital circuit testing have become quite’ < 2 EE

“expensive and can no longer provide adequately high fault
coverage.for deep submicron or nanometer designs.

One practical approach to solve these testing problems is to
incorporate BIST features into a digital circuit. .

Logi BIST is a design for testability (DFT) technique in -
whic¢h'a portion of a circuit on a chip, board, or syster 1S used

3 >

dlgltal logic circuit itself. el T

n this methodology, test patterns are generated on-chip and test =
‘also analyzed on-chip. The basic of BIST designs
ern generator (TPG) and an output response. -+

shown in Figure 8-23. =~ o2 e

| Test Pattern Generator

(TPG)

Logic
BIST | Circuit Under Test

Controller (CUT)

Output Response Analyzer
(ORA)

Figure 8-23 A structural offline-BIST systéxn
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sci vablhty arc hi ghly assocxated with testablllty

-- Connollablhty for a digital circuit is the difficulty of settmg
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, lj_}q mum idea in scan Dl*'I‘ desig
i ser vublhty for Nlip-flops.

'llub!x done by ndding a test mode to the cucuxt*i
its'normal mode. In the normal mode,
connected as shown in Figure 8-46,

et

on:

Dunmg: this mode, the re esponse at the state outputs (Y /]
captured in the flip-flops. These values can be. observed by'
switching the circuit to test mode, whose flip-flops are.”

g e Sl 5%

reconfigured as one or more shl(t-xe;,lsters called scan rcglstels
or scan chains,

" — In addltlon values to be applied at the state in uts inthe
subseque nt test may be simultaneously shifte into the ﬂ1p ﬂop

< — Thus, for the
Qutptlts can b
outp

s

purposes of test development the state mputs and
e treated as bemg 3111111§u'. > primary inputs: die
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Figure 8-46 A special view at a general model of a sulmmml circuit (Jha & Gupta,
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To overcome the. above shortcommgs scan ﬂlp ﬂops can be ‘
organized into chains by using Partial Scan, partitioning them into
muItlpIe chams ordermg flip- ﬂops thhm each cham and usm ra

_ reconﬁ

ocombmed into a number of combinational blocks usmg the

"IIowmg proc‘; dure.

rst, each 'combmattonal circuit element is treated as an mdmdua
lock. If any element in one block is hooked up via a combinational
onnection to any element in another block, then these two are

omblned mto a single block.

— Thls process is repeated until no two blocks can be combmed e

Tblocks of maximal size are obtained. Let CLB,, CLB
ombinational Logic Blocks obtained in this methodzolo ‘
_ubsequently,éthe 1lip-flops may be combmed mto multl-bltf par*tlI

“load regis! ers,"Jha"& Gupta, 2003).::55005% 3




Figure 8-51 An example circuit with two CLBs and five registers configured as a
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Figumie R-57 Boundary-scan architectine
Note: The four terminals— test data put (TDI), test data output (TDO), test maode
sclect (TMS), and test clock (TCK) — are mandatory tetnmmnals of TAP.
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: ‘-5 What has becn discussed in this chapter is only int.r'(a)\dué-t.c:')i'sf,
- matenal but is sclf-contained. i




