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o @ Hoto FAAN Az HAY %

(Function)£¢ $33te Ag BFsE Ao oltH1). Zesiord = & 8% Age o
H2EE AzBAAMY A4 £& Az B 2E 8]4(Test cost) ot} FAI2E 44 2
£2 2 2x9 A3(Defect) 232 Az TR Az 719 dHog zuIJAH3 Hi glovy
o EQAN 7dsE BFES giioz @ A9 %<& Frhes HAE /)22 71& 2

o Azxd AFF 3EHYA FAE = AF o detsbA Ratm v Azt F OHAE

9 RE&& F&(Yieldd 32 #e0] 100%7} H] o] 509 olAS Aoz A3z ¥
old ZALde AFY AHAPE A H2EE 2E7 s $8% JuE JIAT2]. wetA,
ol k. AFd FEHE AEFTAAN EFE HAE B&& HAsste Ao AF 7H4 %A
o HE&E HATE(Defect rate)olgta 3t & g Ao ¥47 8 Aoy FAHIZ e

A H2EE A ¥ AE(Function test), DC
* SRS MK 2 AC d&vlg H2E(DC & AC parametric
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tesh2 U4E F ok BH H2EE X 3
Bl == ALPG(Algorithmic pattern generation)
€ A&t H2E HHE &34 drbete &
A7t 48 de AAY R AL B
gtk DC e H2EE 2271 9AE &
AodA FFse A& BFIE HEEZA &
o] AR A, FAARF a8z A A
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T Eo)RH #¥E FFHEoY. VLSI 4zt9
T AZAEE B 7€YY HAE FE
de #7149 A # AoldlA dojupe
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L 2o jo @ Ju
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e 2EES 2Ntz Fad FAds
2dgy 3. 7]EY HAE #WyS 753}7
A AL N2E H2E ez o3
o] 2¢ U DC FHdEH HAE PHS A
Qhgict.

. 2g 2= 28X01 DC
IICHHE HIAE B

FAE A3z A7l BFET FUHekA
A 32 7% 34 A& AFde HEEV}
¢ oleifdd me HAE A 2 njgo)
Bo] 289 FAEL wEH 2zle Ax I

B Ee A Fd HAEE 25 F(malfunc-
tion) EFS HAEE Fd HFAo 2o
U4 25F F9 £o& 559 IF(fault)oldt
I g F ngeld A dsiA LA
A 2FFAE AU AAAA T 4FE v
AA && 71 vk 1F BELE HA FF4
et ERA2E FE(transistor level), AOE
TE(gate level) 282 7% FF(functional
leve) 22 Yol Q5] AAAA T3] A
& "WAE 2%e AE H5¥ T (detectable
fault)olgt 3t AFHQA Fo] JF g uHx
% 2FE #E E715E T (undetectable
fault)oldt @k F& 7Med e 47 2%
(permanent fault)®} ¥ 3% (nonpermanent
fault) 0 2 Wrolth 47 2ZL 973 24
o 9% vAs ez HAA B A
27, F A of Toz 1% EE—J"J"] 7}0
o ey vdT e F

Fog E%%l Oﬁﬂr 4T+ 1FL =g 1
Blogic fault)® helwle] 13(parametric fault)
o2 FEEY =8 2L 329 ¥ vy
t =gy vge xdse 1322 7%
H2EE F39 1% PZo] 7tsdirt. gelv
8 23 A71H 540 wiRy 1322 DC
2 AC selvH H2EZ2 313 AZ| 753
th. CMOS ®t=A 22t 2% ¥ =8 n%e
A H2EZ 23 4Fd H2E H—‘.

& F 22 2YA =2 g ¥ }@l ﬂi
g A A& #E9 CMOS TR &
At AYE FodA DE(short) 2 A
(open) 7ol 7} @ol w3 c}6789]. A3
g0 Eobdd w2 Z Fojoj(layer) AtojolA,

O|]E 2Alolt Eg 7}A Eog olst AA
7'"] = T]u.l—o U st
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AE, =#A 2 A Aol @ ¢ A
1% Fol dojdrt. ofF nFL Axt9 ALY
F(VDD, VSS)¢t 9428 # Atolg AF9 %
ZX3e DC et HAEES §3d, @
2 s Z2e 23U 2T AAd
S I FAHAF(leakage)5 ¢ AZE
k. CMOS 32% #x /3 (transient state)
A Ae(static state)d F7F2 AEizt 9
ol Q& CMOS F=& A3 AddA
7t A9 32X e agyy, 139
Aot AA GedA ENSG e g A
7 £2 2A7F 25F IAY He AE
doA AF AHAo] FAZ do. HEA &
Ae E#F f£38-2 EOS(electrical overstress)$}
ESD(electrostatic discharge)d] 2§ &Akd] )
A A7H 22 EF IC R £F 179
1 9% EFoz EFT 4 UvHi0] IC W
AL R 71% AT(function defect),
A48 E& %3 AY(VDD, VSS) Atojd o
F(short) 2%, 48 EE £E9 7% (open) 2

30, o) ¢ o

G w A =3
2} K

=

O 1. 1C Lisegst
Fig. 1. Internal fault of IC
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g, o A gAY ege A9) A
ToE ALY 4 Qi1 R332 JF 2
e Rz od 247 Aol glojd 1
Zo] TAYAY FAE 73 HHE Yoy 5
AN OZN Jl% AFol dojudd ojE 2
Zol HAHW, o o HAF &3 wre
o] Yt} geth o] A4 dEE yRY o
H ai7t 3PAAE & ¢ fl3, &Y e
&7 Brhesd. 19 1)e 9T 9
g A$EA 29e 34 ¥ 9y Ay
& stA Ed 48 Ay 29 A Aolq
gZd Z9d 82 d2d g A% 3y
2L AY @ 2A He 25%E g g
 FEe 398 1nAE A ez Aol
A48 4 o

a9 28 AA VLSI & A w@Asts Wzt
4% b8 HoFg, detdoz U AL
A 9 £ B FAAG0] QRS AR
Lia=s

(a) T2t &t AL (a) Case of short between pin and pin
(b) T2t Mt AR (b) Case of resistance between pin and pin
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(a) HZ G2l Ngh 2
(a) Case of short(or resistance) bet ween
pin and pin

(b) LCD E2I0IH 1CO] A=
(b) Good state of LCD driver IC

(c) LCD EC2I0IH ICQ) T2t 2t
(c) pin-to-pin short of LCD driver IC

8 2. VLSI X0 T2t At AMA
Fig. 2. Pin-to-pin defect Picture of VLSI
device
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29 2(a)e LCD(Liquid Crystal Display) =
oy IColA AZte] F&A o]BAE da ¢
g Bt A=) JAE F 60[mz )
+ F9. 9 49 SR(Solder Resistor:Z %)
AefstA g LCD #do] Bojs e F2o] ¥
Aol e} glojob dhEw| o] BEe] FL4 o
=40] o] Y& EFoE U¥ EE Ao
E%o] "t}

£ =2dA ZEsE DC HevgEe du
Hog & §2E AMgdE ALY ga
E(open/short test)t F4AF & E(leakage
test) o|tt. DC Zetle] B 2Ex A3 (Steady
State) HI2E°lth AAHoZ DC e g
< AZol AFsts Aot AL &
A9 7 e welq A dE(E%) 4
B, ¢ g Ay 2= $3% AHEHD) 49
2 A%, getd Z3Y 24 DC At o
B AREE AL gEN o8 HIL AR
¥ =& DC szde ge9 #3& PMU
(Parametric Measuring Unit)& 7}3 A5 7AA
“dl(automatic test equipment, ATE)E 7}A 1
ojFojAt}t, PMUE =Zzadyg ANAR)L
A7htn AREADE FAT & Joy AR
g3 sede s 2330 =8 PMUAE
SRHe AY 2 AFEE 9= F oA
2239 Jbed vEH(miS 38 #e
Agse FEZ(clamp) 715 S A1 Yt} H
2E Z2ad we oy 4P dEd 23
3x 3 PMU7} 44 =t
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T3 B
a4

g gdEzdA ] I gdEzYX 2 U g EZYA

el 3. Y8 PMUE AE0)| {8t BIAE] 228101 222
Fig. 3. Tester relay structure for connecting universal PMU

PMU DUT

(a) VDD COIRE L4l HAE 8 (a) VDD diode
modeling and test method

PMU DUT

(b) VSS NOIRE I HAE 8 (b) VSS diode
modeling and test method

& 4. JHgl/Eet HAE 81
Fig. 4. Open/short test method
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Az QA SR 2
IIL |
VSS BE “’S
VDD —

[H|

(a) 98 M7 QU2 (a) Input leakage test modeling

(b) 93 SAMZ |IL HIAE B (b) Input leakage IIL test method

(c) &= =

SN |IH HAE &Y (o) Input leakagse lIH test method
g 5. 9 SANMT QUa) BAE HiY
Fig. 5. Input leakage modeling and test method
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HE AR 249 UR AW £2E dFs A
asd, Ad/gE g2EE Az ¥ #Hi
3 "o 3le B3 the] 2 E(protection diode)
o e A4AdA 712 Evh " 4A
¥ X3 TQole=EL VDD RuY AAY EE
VSS B @ ujAYHQA AGgEd WA
&ue dojojase] JA2E RIF. AW/
g g2E 293} Y2AE PP E a9 49 2
o EE WSS LOW ZHE TETH 49 B
3 tol2= DI(D2)d] PMUE ARE3td +100
(-100)[ £ A] AFE A7l foje= W2 A
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gtol 0.1(-0.D[VIZ 10(-1.0)[V] Atololl glow
AR Ae2 29 49 PMU 33 @
+065(-0.65)[V] ez FF BAL Aok 9N
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ggd Ae2 Yeuz, 1.0(-10[V] B9
e ol Jjutd Aoz EF #AL 3ted
gole =yt $A3 AW EE 9 AFHoH
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ol dqog, YEWEL MY Y2 1YY
H(high impedance)del2 A4gd. 24 944
el 32& HYd ARFE ¥ FHAF
(input leakage) @1 #29 JF W7 VDD(VSS)
Apolel Agel e AF ILOHNE Lot
ety 4y FAAF{F dLE(normal input
leakage test) LS WA Az RE 93 A
£ 57¢ g AHE AEHEZE o 1
g1 U, okl AGFER(VIHO W& VDD,
VILY 9i& VSS)E 7 g8 Ao Artstn &
A limit)o] A SHAY vmdd. ¢
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FAAR Rddd H2E L a9 59
Z2d. IL(H) A7E& 3387 9444 ZE 4
HES HIGHLOW) AH2 2Ed 4 99
olt} 0.065.0[VIE Q7tstn FHdAGY He
8 FAHAFE ILOHE A8 CMOS
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A3 B S EyE SASE 349 9 A
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(a) T2t et DUy

(a) Pin-to-pin short modeling

DUT

(b) W2t et
(b) Equivalent circuit of pin-to-pin short

st a2

28 6. W2t

0| Lt g2 Qg™

Fig. 6. Pin-to-pin short circuit modeling

2 =82 /ezk Eﬂ"Eﬂr izt egs
T H2E ¢2dgE¢ Addt & A
‘&%MW Az g -4"} FUS AAR =4

/e H 2 E(Modified open/short test,
O/S test)¢t AV T H2E(Pin-to-pin short
test, Sep test) 2 Yt 39 /e Hx

o n:)
il
o
4z
il
&
8
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A 42 H2E(Pin-to-pin short test, Spp
test) S I¥ THYE AYEY. HES °"§3
oz RAYEy] A A AF &5 B
2 FEUY E5(34) " 949 HAE 3
Hl9] PMUE &Z3%31 B YdEZYXA(PE)
Fsto OlVIE A7ted. A4(EF) B2 PE

£33 PMUE AZdY. PMUE Al&3i9
"‘(- ’“) B OO[/uA]f‘i °]7}3}-T’- Hte 2

aj

O JIN

24( fzm ad ke ow] gl 2%
o2 #REt ¥ Bl A

O

%] PMU E3Z(clamp) AY 3[VI7F &
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ezt ol 19 A" T/ AY 2=
29y "o 24 R3e 4dd VDD
HIGH ®i7} 53 R2e 4ddo] VSSst LOW
Aej7b H 22 7% (open) HEI7 Bt} B4 H
9 ImH AFE ZAHIdd A4 He
HIGH(VDD) A#, £ B LOW(VSS) 4
7t Hol 29 8AE T/ AR 2z 2y
2 4 Uk F=2A Rle 49l VDDS
HIGH 4E7} 531 R4e %dd VSS9 LOW
ezt 522 A dEst g A FA4A
F(Rep) 22 °161V1 ¥4z %E w2 FAHAAR
g F7ten. JEFAAF FFA, ILe B
T 98 d&s HIGH ”Eﬂi s 2R 1

g 7. T2t Bt HIAE gi
Fig. 7. Pin-to-pin short test (Sep test) method
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© EE Y HEs LOW AH=
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=
¥
4
2
40



244

9 oz YA HBE FHAFY 9%&
AgsA Fd¥ 4+ g JdgrdAFS ny
FHAFE HY £ Ude AES H2E g1
g Fol gasir},

(a) &2t sadje Q2™ (a) Pin-to-
pin leakage resistance modeling

IIL+IILpp

HPS0IT T2A H2S 19903 118

FAAF ¥l2EModified input leakage test,
OL/MH test)st BZ FHAF H2AE(Pin-to-
pin leakage test, IlLpe/IiHpp test)E Yt 4
g 98 FAHAAF H2E LD 218 79
A BE 9% 9E¢ LOWHIGH) ¥H2 %E
2 ZF "o 0060)[VIE A7tsta 9Y F4A
¥ ILOHE A3 AF HFEC] LOW
(HIGH) 4eld le2z #u FAAY oo
LOW(HIGH) A4H7t o By FHARF
MLpp(IHpp)E O[AJZF A} wahA AU FAA
7 AAY €5F Y4YFAAFOL/MOH) )
B 2 E (IILpp/IHpp) &

FPT 98 F

b ¥R o

—| DUT" |
Al

HIGH

A

LOW
el

R3, R2
7N el

S H

R4, R1
7N e

(b) W2t =MKE S)t M&t 812 (b) Equivalent resistance circuit of pin-to-pin leakage

J& 8. W2t =MTet(Rep) Ol ERNSH=

9|§ EC‘HBI

Fig. 8. Pin-to-pin resistance(Rep) circuit modeling
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ng ol Mg Ao BHAk B E 1&
FAAF g dE DC S4< UEid
. & =&dXME CMOS ¥4 VLSI &% &
NEo2d 49 FHEAF #9 10%E AT ¥
AAF o2 H3d ¥ AT #4842 £
01[uAlz 7REY. U FAAF FAdEHE
AP enz og FAse BWR FAAF
HAE7E d83ui12].

1. =48R0 (18t DC S4B

A FHAF Hl2E(Pin-to-pin leakage test,
ILpe/MHpp test) WS I8 947 A3t
A A% &4 W d4€9 PMUE 2&3tn
PEE 539 Z "o 5000)[VIE 73
A4(E5) Hol PMUE 94389 AF5HoZ
PET &7t PMUE AM83td AR(E4) 9
o 00G0[VIE U/tet Af{E AT &
F UF} 5 ¥ Aojd] FAAFPo] EAjsA

Table 1. DC characteristic table of leakage parameter

A= U ESES B
(input leakage L/IH L= ]
current)

VDD =5V, Vin=0V - - | +1
VSS=0V, Vin=5V

rA|TIE

(a) liLpp HIAE (a) liLpp tost
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(b) liHpe HIAE (b) lIHpe tost

D8 9. T2t SANE HAE Y
Fig. 9. Pin—to-Pin leakage current test method

Lo 9%
E L Gross IDD J

LB s

(H£E ¥y 54 )

(H2zE A4 )

Functlon
vn /VTH vOor /VOH)

‘?'ﬁ'

.E Dynamic IDD
Qtatir mn

18 10. HAE &EC
Fig. 10. Flow diagram of test
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At FAAF Dlep(Hpe)7t FAEY. WD
AAge] glow #a B Alole Nt ol=

2 ILep(IIHpp)= O[A)} ZA R

2 =82 7)€ HAE AU A/

2 FARFY H2E 2$HE A% AT 2
3 d4ES 29 H2Es L A% 2% Y
28 AAse w3 ¢ 2 A FAHAAFE
H2ESE Az WHES ASdA. 29
102 H2E dggvgg H2Ed} e 7|&9 W
Y 7)€ s WAy AHEOI Ut gAE
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E
G seln WaE eAE Ads 545 A
9 B3

F AU see
2 4 g

(3]
Tr

o wa wA

V. VLSI &AF HIAE 21 &

nd

7129 HAE PHT £4 % 44Y H2E
Fe A3 A4 A4 H2ES ICd o

H 2. LCD 75 AXI0| HAE Qo

Table 2. Test summary of LCD driver device.
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AAER Fgo] dFHE oo wAy WA
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A Study of New DC Pin-to-pin Parametric Test of VLSI
Device using Communication

Yong-Su, Park*/Heung-Gyoon, Ryu#**

Abstract

The test of digital VLSI devices is to insure that the device will perform all of its designed
functions while in the worst-case environments. According to increasing the integration of the
communication device, there are important consideration about the improvement of the reliability in
the product. To improve the reliability of the device, the test parameters and test time are
increased. There are basically three kinds of tests: functional, DC parametric, and AC parametric.
There are no pin-to-pin short test and pin-to-pin leakage test in the present test items to analysis
the characteristics and reliability of the device. The purpose of the paper is to model the pin-to-pin
phenomenon and propose to modify the test method and to test the new pin-to-pin DC parameters.
These modified and additive test items were applied to product test and confirmed to improve the
reliability of product test.
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