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VLSI Design for Automatic Magnetizing
and Inspection System

Tae-Young Lim' - Cheon-Hee Yi''

ABSTRACT

In this paper a VLSI design for the automatic magnetizing and inspection system has been presented. This is a
design of a peripheral controller, which magnetizes CRTs and computer monitors and controls the automatic inspection
system. We implemented a programmable peripheral interface(PPI} circuit of the control and protocol module for the
magnetizer controller by using a 0.8um CMOS SOG technology of ETRI Most of the PPl functions have been
confirmed. In the conventional method, the propagation/ramp delay model was used to predict the delay of cells, but
used to model on only a single cell. Later, a modified "linear delay pridict model” was suggested in the
LODECAP(LOgic DEsign CAPture) by adding some factors to the prior model. But this has not a full model on the
delay chain. In this paper a new “delay predict equation” for the design of the timing control block in PPI system has
been suggested. We have described the detail method on a design of delay chain block according to the extracted
equation and applied this method to the timing control block design. And we had descriptions on the other blocks of
this system. ’
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A Group { PA [ INTOUT [PAs] IN ToOuT [PA
A Group | PA/{IN|OUT fPA/ | IN | OUT |PA
A Group | PA2[ IN (OUT JPA.| IN |OUT [PA, | =~
A Group | PAs[INJOUT [PAY| IN | OUT |PAs | ==
A Group J PAL[INfOUT | PA| IN | OUT |PAs | =~
A Group[PAs] IN|OUT |PAs| IN | OUT |PAs | ==
A Group | PAs| IN [OUT | PAs iN OUT | PAs ——
A Group | PAZIINJOUT JPA; | IN | OUT -
B Group [ PBo[ INJOUT [PB, | IN | OUT | P8
8 Group | PB, [ IN|OUT |PB,| IN | OUT |PB,
B Group | PB,| INJOUT | PB,| IN | OUT |P8; | MODE 0
B Group | PBs{ IN|OUT {PB;| IN | OUT ]PB: | OR

B Group | PB(| INJOUT [PBs| IN | OUT |PB | MODE 1
8 Group | PBs[ IN|OUT 1PBs| IN | OUT |PBs | ONLY
8 Group | PBs| INJOUT | PBs| IN | OUT |PBe
8 Group I PB;{INJQUT IPB, | IN | OQUT |PB,
B Group [ PG, | IN|OUT [ PCo | INTRs | INIBs | PCo | 1/O
B Group | PC/| IN| OUT | PC, [1BEa | QBFs {PC, | 1O
B Group | PC,( IN | OUT | PC, |STBs | ACKs | PC. | 1/O
B Grouo | PC3| IN [ OUT ] PC, | INTRA [ INTRa | PCs | INTRA
A Group | PC«[ IN fOUT [ PCi|STBa | 1O |PCi| STBA
A Group I PCs| IN|OUT J PCs [IBFas | 1/Q | PCs | IBFar
A Group I PCs | IN [OUT | PCs | 11O | ACKa | PCs | ACKa
A Group ] PC;| INJOUT | PC; | VO | OBF. | PC; | OBFa
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LODECAP(LOgic DEsign CAPture)2 2& AAA
HE VHDL dol2 FYstd Agsizz 7|zdx
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MMz o] dAEFRDE Ze|A B o] A(Presimulation)
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71%249] % XA = Delay * Derating_Factor -> (2)
Delay = Dint + Dinc

= Dine *+ [Ciinear * (292} Cap. + 414 Cap.)]

(3)

%92} Cap. = ¥ (ldehat Cap) (4)

TSEX Z HAXSS AL-E 210 BX3Z2 2 1933

%H“ﬁ CaD. = Cestimation * 9z £ o+ CapO (5)

Azte YR AA(D)e M9 dojol2& AN 2
AR 29 A9 g v Aolezre) AA 9
s ARHE ADDn) S A9 TETY 714 AlaA
Had o AFHE A golth 9714 714 Ay
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7 2= ARAEA(FNA Cap) & & golth Mg
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¢t vigel Zojot ned, Elm A2 A (Connection)]
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A whgol A e = dA @AM E ¥ ool
3 AHE 23 QA o) ol FAHL YA
o ozt 2 wld PY(Cap) #E THFE VHDL A
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LODECAP[9]& 71z 4o wiX A& dES dzdd
thalo] Mg Aoz ujdste Wid 4 o2 Zdg A8
¥, o] M8 ZAY 7|27 (Costimaion) & HH(Capd) S
AClE ofdole] 98 FHA wt e @& AgE

AolE ojge] Y& RdL AA g 7|dA
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VHDL =) Fesio| 9lo] VHDL Al E&lo] 4] A
£5u 2ybd] =X A A(Ramp delay) HAN} Elo]™
A% (Timing verification)ol ® FY&A AL&HzR U
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o F8 T4 AA AvE A& d43EE, IN01DOS}
INOID19] H¥ (D) &3 71871(Clinear) 2 AWMAE
2 ge <¥E >3 Zo| A £ vk

ol & 712 4 @d5o2 EAY w9 Folmz B
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GE HYRAY 7]&7(Costimation)t BH(Capd) &



1934 si=xEMEiEs =2X M6 M7=(90.7)

Yojolgny,

CE 1) AH(Dm), 7187 1(Cinesr) XN FHIHA| AL

Rise Fall AgAEL g

AE (7147 | A¥ | 7187 | 99 | 29
(D)8t | (Chinear) |(Diot)Bt] (Cigear) | (G0 | (Can)

INOIDO| 0.09ns (3.35ns/pF| 0.07ns | 1.43ns/pf | 0.043pF | 0.040pF
INOID1 | 0.11ns |1.68ns/pF| 0.08ns | 0.71ns/pF | 0.087pF | 0.043pF

o] &2 LODECAPY “checkRampDelay.Mcap” @+
Qo) Aoj@ AolE ol el Y# EAFANA pvgedN
(0.8um SOG)9l vged00186 71¥(Base array)$] o2
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A T3 HHADW &F 71€71(Cine) R YE 2
gz APfMEL g (28 NF 22 dHg A
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- o1 03 le— 04
Ol g OB Do
3 I
1] Bn ZNH] go Kl[l =
ol
I = C2 = {C3m = B Chm = _-F_:O&: CTv l
0040 _| 0.043_j 0.040 043_L 0.040 043_{ 0.040

(Zl'“-' 7 °|tHEi Hel EHM FHIHAIBIA gL

Aulg A 2d9 F AA
= 2 Dx * Derating_Factor (6)
Dx = DXint + DiXinc
= DxXint *+ {Ciinear * [ W8 24 Cap.) +
{Cestimation * G2F 4= + Cap0 )]} (7

D1 = Dim+{Rise®] Ciincar*((Clan+C2)
+ (vged001862) Cesimaion* @At +Cap0 )1}
= 0.09ns + {3.35ns/pF * [ (0.04pF + 0.043pF)
+ (0.09%pF * 2 + 0.029pF)]} = 1.1084 ns
D2 = D2m+{Fally] Cinear*[(C3n+C41)
+(vgcd001862] Cestimaion* @ 2F F++Capl )1}
= 0.07ns + {1.43ns/pF * [ (0.04pF + 0.043pF)
+ (0.096pF * 2 + 0.029pF)]} = 05047 ns
D3 = D13 54§
D4 = DdinH{Fall¥ Cinear*[({CTn+CPN)
+ {vged001869] Cestimation* @At F=+Capl )]}
= 0.07ns + {1.43ns/pF * [ (0.04pF + O.1pF)

+ (0.096pF * 1 + 0.029pF)]} = 0.448%5 ns

AWE A 2L F A
= ¥ Dx * Derating Factor
=(D1 + D2 + D3 + D4) = 0.5 = 1.585225 ns

oldg EUZ, TE5Yel 05X 1X¢ AHH A
A Ade Q@A wE FHWsG @2 R A
A 2 22§ VHDL A Q4 43 =de] Adgt
€ (29 8% (2¥ 9ol HEHR L, o|§ XAE A
E#o]A(Post simulation) ¥ ¢ A g3 w3}
At 2ol Z2aAclA/HAX A4 2dF FHR
o g2 2 wjd @ & ud VHDL A% A
2o ¥AE ANEYlH o)F 2 A4 gro s
Zt 15%% 5% LAgo] e AL ¢ F AL, KX
o vlmafA 05X7F A9 At 2 AE 4 5 A+t
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2000 ¢
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tTOTALises = {tDELAY + tINT + tSLEW *
[ load Cap. + ( Cestimation * Relative fanout +
Cap0 )]} * Derating_Factor 8

A Aol A A Eo] FAHE2(08u SOG), 7)1 Base
array)°] ¥4 €(vgcd00186) Aejold RE gte ¢ A
AMAHY dY & & Az, 05X A8y 29 tTOTAL
wiso ™ tTOTALqa 2 2+2} 0554291 02523571 €t}

mebA 05X AME Bel AH e tTOTALmso
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Remark
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