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Tuqpa Mnxavikwv H/Y kot MAnpodopikig C.A g 3

Epyaotriplo Zuotnudtwy VLSI ko ApXLTEKTOVLKNG YITOAOYLOTWY ARCHITECTURE

HALNGNO:

KYKAQMATA VLSI

EPTAZTHPIAKH A2KHZH |
Xapaktnplotikég MOS Tpavliotop

1) Ixebiaote oto neptfariov tou OrCAD Tto KUKAwHA Tou IxAuatog 1. To cupBolo tou MOS
tpaviiotop (Nbreak4D) umnapyxet otn BBALoOnkn “breakout.olb”. MNa tnv mpocopoiwon
AaBete ur’ oPv ta povtéda tou OK CD4007 (CD4007.lib). Ta pey£dn twv tpaviiotop
elvat avtiotorya: pMOS Wy/L,=60pum/10um kot nMOS W,,/L,=30pum/10pm.

a) Xto mepBarlov nmpooopoiwong PSPICE, mpayuatomnotwiote, DC avaAuon odapwong
(DC sweep) pe petaBAnti tnv taon Ves. To €UPOC TWV TIUWV 0APWONG va eival anod
0 wg 8V kat to Bripa 200mV. 2tnv taon Vps va 606t n DC tun 8V. Ma tnv avaiuon
Xpnotpomnotnote T odnyieg otn oeAida 30 (map. 2.2.2) Tou eyxelpLdiov xprnong tou
nieplBarlovtog oxediaong OrCAD mou cag €xeL 600el. Zto ypadikd meplBaiiov
npocopoiwong epdaviote TNV KAUMUAN TNG XOPAKTNPLOTIKNAG €L0080U Ip-Vas TOu
nMOS tpavliotop, 6mou lp To pevpa otov kKAado tng umodoxng (amaywyoul). Me
XPNon tng KaumuAng urtoAoyiote Tnv Tdon katwddAiov Vi, Tou Tpaviioctop.

‘ Vin = |

B) Npayuatomnowjote, DC avaiuon cdpwong (DC sweep) pe mpwtevovoa MeTABANTN
oapwaong TNV taon Vps kal deutepevovoa peTaBAntr odpwaong tnv taon Vgs. To
€UPOC TWV TIHWV CAPWOoN¢ va givat amo 0 wg 8V kat Tto Bripa 200mV. to ypadiko
neplBarlov  mpooopoiwong eudaviote TO OUAVOC TWV  KOUMUAWVY  TNG
XOPAKTNPLOTLKAG Ip-Vps yla TIG S1adopeg TIHES TNE TAoNG Vas.

— Gnd
Ixnua 1: Tuvdeopoloyia nMOS tpaviictop
5
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HALNGNO:

2) Me tn Xxpnon tou oAokAnpwiévou KukAwpoatog CD4007 vAomotiote oto breadboard to
KOKAWHA Tou IxNnuatog 2, cuUdwva e TIG UTTOSEIEELG TOU IXAUATOC 3 Kal To eyXelpiblo
TOU oAoKANpwpEVoU. EvEelkTika, Kavte xprion tou nMOS tpavliotop Ue akpoSEKTES (6,
7, 8).

a) Xpnowuomnotrjote 1o tpododotikd yla va dwoete DC tacn Vps=8V. fuvdéote TO
TOAUUETPO, WG OUTMEPOUETPO, O Oe€lpd oTo KUKAwpa. Emumpdobeta,
xpnoiuomnotote petapAntn avtiotaon (tpipep) twv 10KQ yia va odnynoete tnv
TWUAN tou tpaviiotop (Vpp=8V). MetaBdaAAovtag tnv avtioTaon Tou TpipUEP WOTE N
taon Vgs va petaPfAnBel amno 0V oe 8V (pe Bripa: 200mV péxpt to 1V, 500mV péxpt
ta 3V kot 1V péxpl ta 8V) petpriote to pelpa lp otnv umodoxn tou Tpaviictop.
Kdvte xprion tou moApoypddou ywa tnv PETpnon tng Ves. Koataypddte Tig
HETPAOELG oTov MNivaka MeTproewV Kal AmeIKOVIoTE oToug afoveg tng oeAidag 8 (N
oto Excel) tnv kapmuAn Ip=f(Ves). Ektiuiote tnv tdon katwdAiov Vi, tou MOS
tpaviiotop.

B) Zto i6lo KUKAWUA puBUioTe Stadoxika Ue TO TPlHEP TNV TAoN Vs OTIC TIUEG 2V, 4V
Kol 6V. Na kaBepia amo tig TWHES TNS Vs LETOBANAETE TNV Vps (TpododoTikd) amo
0V £wg 8V (ue Bua: 200mV péxpt to 1V, 0.5V péxpt ta 3V kat otn cuvéxela ava 1V
HEXPL Ta 8V) Kal HETPROTE TO pevpa Ip otnv umodoxn tou tpaviiotop. Kavte xprion
Kal tou O&eUTEpPOU KavaAlou Tou ToApoypddou yla TV HETPNON TtTNG Vps.
Kataypate tig petpnoelc otov MNivako MeTpRoewv Kal QMELKOVIOTE 0TOUG AEOVEG
¢ oeAidag 8 () oto Excel) To ounvog Twv KapmuAwv Ip=f(Vps) ylia kabe tiun tou

VGS-
AUTEPOUETPO
Tpiupep
8 Vv
Voo D DS | 4
i 6 1 —_
— S Gl ®
—_ + S -
Vs 7
10KQ
— Gnd

Ixnua 2: TomoAoyla KUKAWUATOG
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HALNGNO:

KYKAQMATA VLSI

EPFAZTHPIAKH A2ZKHZzH II

A. O CMOS Avaotpodéag

1) Xxebiaote oto mepiBallov tou OrCAD tov CMOS avaotpodéa tou xruotog 1. To

oLuBoAo tou MOS tpaviiotop (Nbreak4D) untdpxel otn BLBALOONKN “breakout.olb”. Ztnv
npoocopoiwaon AdBete ur’ oY ta poviéda tou OK CD4007 (CD4007.lib). Ta pey€bn twv
Tpaviiotop eivat avtiotoa: pMOS W,/L,=60um/10pum kot nMOS W,/L,=30pum/10um. H
taon tpododoaiag eivat Vpp=8V. Me DC avaiuon sudaviote oto ypadko neptaiiov
MPOoOoUOlwoNG TNV  KAUTUAN TNG OTOTIKAG XAPAKTNPLOTIKAG TOou avactpodéa
xpnotpomnowwvtog Brpa 0,1V. Npoodlopiote To avapevouevo KatwdAt petapaong (V).

V|v|=

14
11
Voo |4 Vour
10 12
Vin + I
—_ 9
7
— Gnd

Ixnua 1: CMOS avaoctpodEag

2) Me tn xprion tou oAokAnpwuévou KUkKAwpatog CD4007 uAOTOLAOTE TOV AVOoTPOdPEQ TOU

Ixnuatog 1 cupdwva pe Tig umodeifelg tou Ixnuatog 2. Tpodpodotrote To KUKAWUA HE
taon Vpp=8V. Xpnowuomnotiote tn deltepn £€€060 TOoU TPod0oSOTIKOU WOTE va 08nNYNOETE
v €icodo tou avaoctpodéa (Vi,). EmumpooBeta, pe tn Xprion tou maApoypddou,
amnewovioete ota 6V0 KavAAla oAUATOC TIG TAoELS eloddou (Vin) kot €€660uU (Vout) TOU
avaotpodea.

AkoAouBwg, petafaliete pe to Tpododotikd TNV tdon €Lcodou Vi, anod OV éwg 8V pe
BAua 0,4V kot yla KABe Ty KotaypAYTE OTOV TIVAKA HETPACEWVY TNV avTioTolXn TLUA
NG Tdong €§060V Vour. Me BAon TG HETPNOELG amelKovioTe otoug dfoveg (i oto Excel)
TNV XOPAKTNPLOTIKN KAUTTUAN €L0060U-e£060U (Vout =f(Vin)) TOU avaotpodéa.

Ao TNV XapPOKTNPLOTIKA €L0080U-e€060U €EKTIUNOTE TIG TAOEL( KatwdAiou twv Sdvo
Tpaviiotop ((Vip) & Vin) kaL mpoodlopiote 1o katwdAL petapaong tou avaotpodéa (V).

[Vep = | Vin = e
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B. Xpovog AtadoonG Zrotog

3) Xpnowuomnotote to OK CD4007 yLo va UAOTIOLAOETE TPELG avaoTpodeic cuvdedepévoug
o€ ouotolyia (cascade) onwg ¢aivetal oto Zxnua 3. H taon tpododooiag va eival
Vpp=8V. Obnyeiote tOV MPWIO AVAOTPODEN UE OAMO TETPAYWVIKO TAAUO amo TNV
FevvATpLa ZUXVOTATWY OMWG Ttapouotaletal oto IxAua 4. H cuxvotnta tou maApol va
elvat 1IMHz kot to mAdtog tou 8V.

a) Me tn xprion tou NoApoypdadou petpriote tnv kabuotépnon dtadoong tou
ONUATOG LECQ OO TNV cuoTolyia.

B) Metprote to Xpovo avodou kot kaBodou tou onuatog¢ otnv €€odo Tou
Seutepou avaotpodEal.

y) AM\A€te tnv taon tpododoaoiag Vpp Kal To TTAATOC TOU MAApoU tn¢ Mevvntplag
JUXVOTATWV WOTE N VEA TN va eivat 5V. Metpriote 1o Xpovo Kabuotépnong
OTMwG oTo uToepwTnua (a). Etvat avapevopevn n dtadopd tTwv dU0 XpoOvwy Kat
yloti;

Tdon KaBuotépnon dtadoong Xpovog avodou Xpovog kaBodou

8V

5V

AttioAoynon:

Vin 6 1 2 Vout
Amno Mpog
I’svvnt’pta n Qs n¢s n MaApoypado
2UXVOTNTWV —
J i
[
~ L \,

Ixnua 3: Zuotolyia avaotpodEwy pe xprion Tou OK CD4007
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IxNUa 4: AlaouvEEDELG TELPAUOTIKAG dLdTaéng

4) 2t0 KUKAWUO TOU TPONYOUUEVOU E£PWTAUATOC amocouvdéote tn MevvATpla ZUXVOTATWV
kot ouvdéote tnv €€odo Tou Tpitou avaotpodéa otnv €l0060 TOU MPWTIOU, OMWG
daivetat oto Ixnua 5. Tu mapatnpeite; Nwg e€nyeite To patvopevo; Me tov maApoypdado
LETPAOTE TNV MEPLodo / cuxvoTnTA TOU CrHatog otnv ££060 evog amd Toug avaotpodeic.

14 v, 2 1
T /
g IEl P Neptodog (T) =
—®
= = [=
13 1
6 3 10] |12
) ———
Mpog
n s n?s n MaApoypado
J — .
j A suxvotnta (f) =
o 0
7 6nd 4 9

IxAUa 5: TaAavtwtAg
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KYKAQMATA VLSI

EPTAZTHPIAKH AZKHZH IlI
Noywkég MUAEg

1) Zto mepBdarlov oxediaong tou OrCAD oxebidote, tnv UAN NOT kaBwg Kal Tig MUAEG
NOR kat NAND &Uo ew0o6dbwv. Ta oupBola twv MOS tpaviictop (Pbreak4D kat
Nbreak4D) umdpyxouv otn PBiBAoBrikn “breakout.olb”. Kavte xprion tng texvoloyiag
UMC 0.18pm, pe Vpp=1.8V, Wmin=240nm Kot Lyin=180nm, kot Bewpwvtag pn=2p.
BeAtiotonolote 1o oxeSlaoud tou Ixnuatog 1 wg npog tnv kabuotépnaon pe t uEbBodo
Tou AoylkoU ¢Optou (yia ta HEYEON tou Aoylkol ¢OpTOU g KOl TNG TOPAOLTIKNAG
KoBuoTEPNONG P TWV TIUAWV aVATPEETE OTOUC OXETIKOUC TIVOKEG TwV Sladavelwv Tou
pobnuatoc). H xwpntikotnta eLlc060u Tou oxedlaopou eivat 0.72um Kal n Xwpentikotnta
e€6dou eival 7.2um. Ma kaBe TOTO MUANG O6mou Ba xpelaoteite SltadopeTikol peyEBoUC
Tpaviiotop, uAomotrote mMoAAamAQ avtiypada (oXnUATIKA).
2T Oouvéxela, Tapapévovtac oto (6lo project, oxedldote LepapXLKA TO KUKAWUA TOU
IXAHOTOC 1 PE XProN TwV TPonyoU LEVWV TIUAWV KOalL:

a) 2to mepiBaliov mpooopoiwong PSPICE, mpayupatonolnote, availuon oto nedio
Tou Xpovou (Transient Analysis). 2tnv mpocopoiwon AaBete urm’ OYPLv Ta HOVTEAD
™m¢ UMC (UMC_018-TT.lib). To onua otnv €lcodo A va eival TETPAYWVLIKOG
TMOAUOC e TAATo¢ 1.8V kot mepiodo 5ns (emutAéov Swote TF=TR=10ps kot
PW=2.49ns). It UTIOAOLTIEG £L00S0UG PPOVTIOTE VO SWOETE TIG OTABEPEC TLUEG
Tou oxnuatog. Metpriote tnv kabBuaotépnon Stadoong oAUATog ty KaBwE Ko Toug
XPOVOUG avodou t, kal mtwong tr otnv €€060 B.

[ta= [t = [ 4= |

B) OMAokAnpwoTte TO pEVMA TNG TINYNG TPododoaoiag os pia mepiodo kat umoAoylote
NV KotavaAlokopevn evépyela (E).

[E= |

{>c
1
72 E.-..-_._.__,:
“q” 9)— B i i
“0” “u” i 4: @C E 7.2p E

____________

“1"

A

Ixnuo 1: TomoAoyio KUKAWUOTOG
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2) Aoulelovtag oto i6lo project, vAomolnote wG pia ocUvBeTn MUAN TN CuVAPTNON TIOU
OKOAOUBEL KOl TIPOCOUOLWOTE TN AELlTOUPYiA TNG XPNOLLOTOLWVTIAG OTI ELCOSOUG TNG
TieploSlkoUG TMAAHOUC e Suthactla epiodo Tou evOg Ao TOV MPONYyoUUEVO Tou, OMwG
daivetar oto Ixnua 2. H eldaxwotn mnepiodog onuato¢ ewodédou va eival 500ps.
Mapatnpnote OTL LUE AUTH TNV TeEXVLKA Sldovtal oTIg £L0060UC TOU KUKAWHATOG OAoL oL
Sduvartot cuvduaopol. Ztnv €§060 NG MUANG, WG PopTo, XpPnoLomotiote pLa uAn NOT.

F=A-B+C-D

500ps

7\
1\
1 )

Aﬂl_ﬂl|o|1|o|1|o|?1_;'ﬂ1|o_’1 of1]

1

B|{oof11|loo0o|11|0o0f11f0o0]11

Cloo oof[11 11|oo oo|11 11

D|oo o0 00 O0o0f1u1

4ns

Ixnua 2: Inpota etocdédou olvOeTng MUANG

3) YMomouwote oe eninedo tpaviiotop Kol Pe xprnon tnhg Domino AOyLlKAG TG TIUAEC TOU
IXAHOTOC 3 KOl €V OUVeEXeEl TO OXETIKO KUKAwpo (texvoloyia UMC 0.18um).
Mpooopolwote To KUKAwHA e Tiepiodo yla to onpa poAoylov (CLK) ton pe 500ps. Ta
onuata B kat D va sivat povipo og Aoyko “0”. Na 1o ofpa A XpnoLUOTOLNOTE TTAAUO UE
SdumAaoia epiodo o€ oxéon pe to CLK kat yia to ofpa C moApo Ue TeTpanmAdola mepiodo
w¢ 1pog to CLK. EmAé€te kataAlAnAa to PW twv onuatwv A kat C wote va ival cupfata
pe tn Domino Aoyik).

CLK
A
B
F
D CLK
CLK

ZxAua 3: Domino KUKAwHQ
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KYKAQMATA VLSI

EPTAZTHPIAKH AZKH2H IV
NoAvunAéktng — MavdaAwtig — Flip Flop

1) Ixebidote tov U0 o€ £va (2:1) moAumAéktn (MUX) tou Ixnuatog 1 otnv texvoloyia

UMC 0.18um (UMC_018-TT.lib), pe Vpp=1.8V, Wnin=240nm Kkal Lmin=180nm, kot
BewPWVTAG Pn=2Hp.

S
A :-i—-: Pass-Gate A\

(1)

Y
b
|

(0)

'__1:| Pass-Gate B/T/
S

S |> s

= MUX (B)

(a)

Ixnua 1: o) MoAumAéktng (MUX) kat B) KUKAWUATIKO cUPBOAO

2) XTn OUVEXELQ, PE TN XPHON TOU TIPONYOUHEVOU TIOAUTIAEKTN oxedlaote Tov 4-bit 2:1
TLOAUTTAEKTN TOU IXAMOTOC 2.

T aox o) AT A ox 507 T viox o0)

4-bit - 2:1 MUX

N
o

Z, Z

N
w

IxNUa 2: 4-bit 2:1 mMOAUTIAEKTNG
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3) Me tov MoAUTIAEKTN TG evotntag (1), Ixnua 1, oxedidote tov pavéaAwtn (latch) tou

HALNGINDS

Ixnuatog 3.
—D Q—
Latch
D —1CLK
>
CLK
o Latch (B)

(a)

Ixnua 3: o) MavéaAwtAc (latch) kat B) kukAwpatikd cUpBoAo

4) AkoloULBwg, He T Xpron tou pavdalwtn, oxediaote to D Flip-Flop Adévin-ZkAaBou,
onw¢ daivetal oto IxHua 4.

o1 D Q —

; Latch : : D Q

CLK D Flip-Flop
o | —>

: Master ' Slave . CLK

= P
D Flip-Flop (B)
()

Ixnua 4: o) D Flip-Flop kat B) kukAwpatikd cuuBoAo

16
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pcrg
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5) Me 10 D Flip-Flop tng umoevotntag (3) oxedldote katoaxwpntn tTwv 4-bit, onwg

CLK

D,

y

daivetal oto Zxnua 5.

D,

y

D,

y

|

|

|

ck P ck D ck P ck P
D Flip-Flop D Flip-Flop D Flip-Flop D Flip-Flop
Q Q Q Q

4-bit Register

U

Q,

U

Q,

Ixnuo 5: Katayxwpntng twv 4-bit

U

Q,

U

Q,

6) Me 1o D Flip-Flop tng umoevotntag (3) oxedldote to oelplako oAloOntr Kataxwpnth
Twv 4-bit Tou Ixnuatog 6. MNpocopolwaote TN Asttoupyia tou (avaAluon oto medio tou
XPOVOU) UE TN Xpron onuatog pohoyol cuxvotntag CLK=1GHz kat orpatog eLcodou
D-In pe mepiodo PER=16ns kat MAGTOG MaAoU PW=2ns.

CLK

D Q
D Flip-Flop

D cLk

D Q
D Flip-Flop

DLk

D Q

D Flip-Flop

DLk

D Q

D Flip-Flop

D LK

4-bit Shift Register

D-Out

IXNUO 6: ZELPLAKOC OALOONTAC KaTtoxwpnTtAg Twv 4-bit

17



ANANENIZTHMIO IQANNINQN
Tugua Mnxoavikwv H/Y kot NMAnpodoptkig

Epyaotriplo Zuotnudtwy VLSI ko ApXLTEKTOVLKAG YITOAOYLOTWY

visl

SYSTEMS

pcrg

ARCHITECTURE

HALNGNOD
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NANENIZTHMIO IQANNINQN _ svsreus

f ”L = V, 3
g& TuApa Mnxoavikwv H/Y ko NMAnpodopkig C.A 5

Epyaotrplo Zuotnudtwy VLS| kat ApXLTEKTOVIKAG YITOAOYLOTWY

03

KYKAQMATA VLSI

EPTAZTHPIAKH AZKHZH V
ABpoiotri¢ — OAoOnTAG

1) Xxebiaote tov mAnpn abpototh (full adder — FA) tou Zxnuatog 1 otnv texvoloyio UMC
0.18um (Vpp=1.8V).

VDD D_

4

—L —[ —

= N =S
“—ol[‘ —
S -

4

L
|

—
——e
_|

L

—C —C —
Gnd  CARRY Gate A_”:

| ¢ B |
| | | I
Gnd CO— I:]

2bit Full Adder-FA

Ixnua 1: o) NARpNng aBpolotng Kat B) KUKAWUATIKO cUUBOAO

19



NANENIZTHMIO IQANNINQN | s

: ; : (VIS |
TuApa Mnxoavikwv H/Y ko NMAnpodopkig JPERl.~ |E
Epyaotrplo Zuotnudtwy VLS| kat ApXLTEKTOVIKAG YITOAOYLOTWY ARCHITECTURE

2) Me Ttov TmAApn aBpoloty TNG TPONYOUUEVNC UTIOEVOTNTAC OXESLA0TE  TOV
aBpoloti/adalpetn putic kpatoupévou (ripple carry adder — RCA) twv 4-bit, oto
OUUTMARPWHA WG TPOG 2, TOU IXAMOTOG 2 KOL TPOCOUOLWOTE Tn Asltoupyla Tou.
Mpoooxn: To MeplocotePo onpavtiko Pnoio (MSB) eival to Ss.

Qe A0 Q% A0 0% ~Q Qe

7 = = N,
¥ Y

CiO ?00 col COZ

RCA
4-bit Ripple Carry Adder

Ixnua 2: a) KbkAwpa RCA aBpolotr twv 4-bit kot B) KUKAWHATIKO cUUPBOAO

P

[ XOR

Ixnua 3: a) KikAwpa toAng XOR kat B) KUKAwHATIKO cUpBoAo

20
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MANENIZTHMIO IQANNINQN
TuApa Mnxoavikwv H/Y ko NMAnpodopkig

Epyaotrplo Zuotnudtwy VLS| kat ApXLTEKTOVIKAG YITOAOYLOTWY

SYSTEMS

vLsi

VIS |

ARCHITECTURE

HILNAWNOD

3) Ixedidote tov 1-bit oAwoOntn (shifter) deflac-aplotepnc oAicBnong piag Béong tou

Ixnuarog 4.

i Pass-Gate

>0

i Pass-Gate

Shifter

Ixnua 4: a) KbkAwpa Se€lag-aplotepng oAiodnong kat B) KukAwpatikd cupBoio

4) 2xxebldote tov 4-bit oAloBntA SefLac-aploteprig oAloBnong piag B€ong Tou IxAuatog 5.

UAO UA1 UA2

0*

Sft

Ay

i Shifter A

Ai+1

Ai+1

Ay

i Shifter A

>

4-bit Right/Left Shifter

U

U

0

0

Ixnua 5: KbkAwpa oAeBntr 4-bit pe Suvatdtnta amAng de€Ldg-aplotepng oAicbnong

21



- NANEMNIZTHMIO IQANNINQN e :
i\ Tupa Mnxavikwv H/Y kot MAnpodopukiig C_A :
Epyaotnplo Zuctnpatwy VLS| kat ApXLTEKTOVIKG YTTOAOYLOTWY ARCHITECTURE

MNpocoxn: Ztov 4-bit oAloBntn mou oxediaotnke (IxAua 5), n 6e€ld oAicBnon avtiotowel o
oAiobnon mpo¢ to mMeploocotEpo onuavtikd Yndio (MSB) evw n aplotepry oAicBnon
avtiotolyel og oAloBnon mpog to Alydtepo onuavtikd Yndio (LSB).

210 IxAua 6 Sidetal to cUPBoAo Tou 4-bit oAloBNnTn Se€lag-aploteprg oAloBnonc.

IxNua 6: ZUBoAo oAoBntr 4-bit pe Suvatotnta povrg Se€Ldg-aplotepng oAiobnong

22



MNANENIZTHMIO IQANNINQN _ grsrems

Tuqpa Mnxoavikwv H/Y ko MAnpodopkig ’ CAVA E %
Epyaotrplo Zuotnudtwy VLS| kat ApXLTEKTOVIKAG YITOAOYLOTWY ARGRITECTURE
KYKAQMATA VLSI
EPFTAZTHPIAKH AZKHZH VI

Xeplotng Aedopévwy — Datapath

1) Me tn xprion TwV UTIOKUKAWHATWY TwV aoknoswv IV kat V, oxedldote otn CUVEXELA, OTO
1810 project, tov 4-bit xeplotr Sedopévwy (datapath) tov Ixuatog 1.

Data InU

4
Datapath
]
A \ /
SUb/Add cio . c03
4-bit RCA
l > S
| | Shift-R/L
ypass
D
4
Bypass2[—,
egiser | €k B D
CLﬁ_blt %eglster CI!:K“qulop
4
Data Out UOverﬂOW

Ixnua 1: TomoAoyla xelplotr) dedopévwv (datapath)
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MNANENIZTHMIO IQANNINQN _ grsrems

4 7 =
é i Tuipa Mnxavikwv H/Y kat MAnpodoptkig C.A g
Epyaotrplo Zuotnudtwy VLS| kat ApXLTEKTOVIKAG YITOAOYLOTWY ARCHITECTURE

HALNdNOD

2) Mpooopolwwote to Xelplotn dedouévwy (datapath) yia tnv emaAnBsuon tng Asttoupyioag

TOU UE TNV €KTEAECN TWV OKOAOUBWV €pyacLWV:

a) OAeOnote tov 4-bit Suadikd aplBuod, X=<X3 X2 X1 X0>=<0011> (<MSB,...,LSB >) uo
B£0€Lg TPOG TO MEPLOCOTEPO onUavTiko Yndio (MSB).

B) OAwoBrote tov 4-bit Suadiko aplBud, X=<X3 X2 X1 X0>=<0011> (<MSB,...,LSB >) Vo
B€oelg pog To AlyoteEpo onuavtikd Pndio (LSB) kat akoAoUBwe pia B€on mpog To
TIEPLOOOTEPO ONUAVTIKO Yndio (MSB).

v) NpocBéote Toug 4-bit Suadikolg aplBuoug X=<X3 X2 X1 X0>=<0100> kat Y=<Y3 Y2 Y1
Y0>=<0010> (<MSB,...,LSB >) kal otn ouvéxela OALOBNOTE TO AMOTEAECUA KATA Mia
B€on mpog 1o MepLocOTEPO onpavtikd Pndio (MSB).

8) Amo tov 4-bit Suadikd aplBpuo X=<X3 X2 X1 X0>=<0111> adaipéote tov 4-bit Suadiko
aptOud Y=<Y3 Y2 Y1 Y0>=<0101> (<MSB,...,LSB >).

Katd TLG TpOCOUOLWOELG LETPAOTE TO XpOvo Stadoong onuatog ot Stadopes SLadpoUES
TOU KUKAWHOTOC KOL EKTLUAOTE TNV eAdyLlotn Tepiodo tou poAoylou (CLK) yia tnv cwotn
AelToupyia TOU KUKAWHOTOC.
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dntersi) CD4007UBMS

November 1564 CMOS Dual Complementary Pair Plus Inverter

Features Pinout
* High-Voltage Type (20V Rating) CD4007UBMS
) L TOP VIEW
* Standardized Symmetrical Output Characteristics
g
« Medium Speed Operation Q2 (P) DRAIN |_T_ [14] voo, a1, az, a3 (P)
. SUBSTRATES, Q1(P) DRAIN

- tPHL, tPLH = 30 ns (typ) at 10V a2 (P) souRce [Z] 73] a1 (P) SOURCE
s 100% Tested for Maximum Quiescent Current at 20V Q2 GATES E E Q3 (N) DRAIN, Q3 (P) SOURCE
* Meets All Requirements of JEDEC Tentative Stan- a2 (N) SOURce [4] 11] @3 (P) DRAIN

dards No. 13B, “Standard Specifications for Descrip-

= Q2 (N) DRAIN | 5 10 GATES
tion of “B” Series CMOS Devices” ] [ faj ssiaat
a1 GATES [6] 9] @3 () sOURCE

s Maximum Input Current of 1pA at 18V Over Full Pack-

age-Temperature Range; 100nA at 18V and +25°C M e e ‘{’:") [z 8] a1 (v) DRAIN

SOURCE

Applications

» Extremely High-Input Impedance Amplifiers

« Shapers Functional Diagram

* Inverters
¢ Threshold Detector
« Linear Amplifiers

» Crystal Oscillators

Description

CD4007BMS types are comprised of three n-channel and
three p-channel enhancement-type MOS transistors. The
transistor elements are accessible through the package ter-
minals to provide a convenient means for constructing the
various typical circuits as shown in Figure 2.

TERMINAL NO. 14 - VDD

More complex functions are possible using multiple pack-
ages. Numbers shown in parentheses indicate terminals that TERMINAL NO. 7 - VSS
are connected together to form the various configurations
listed.

The CD4007BMS is supplied in these 14 lead outline pack-
ages:

Braze Seal DIP H4Q
Frit Seal DIP H1B
Ceramic Flatpack H3W

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. File Number 3291
1-888-INTERSIL or 321-724-7143 | Copyright @ Intersil Corporation 1999 7.666



Specifications CD4007UBMS

Ahsolute Maximum Ratings

Reliability Information

DC Supply Voltage Range, (VDD) .. ............. -0.5V to 420V Thermal Resistance . ............... Bia Bjc
(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package . .... B80°C/wW 20°C/wW

Input Voltage Range, All lnputs ............. -0.5V to VDD +0.5V Flatpack Package ................ 70°C/W 20°C/W

DC Input Current, Any One Input .......oovvviiianienn. .. +10mA  Maximum Package Power Dissipation (PD) at +125°C

Operating Temperature Range. . .............. -55"C to +125°C For Ty = -55°C to +100°C (Package Type D, F,K) ... ... 500mwW
Package Types D, F, K, H For Ty = +100°C to +125°C (Package Type D, F, K). ..... Derate

Storage Temperature Range (TSTG) -65°C to +150°C
Lead Temperature (During Soldering) +265°C
At Distance 1/16 £ 1/32 Inch (1.59mm £ 0.79mm) from case for

Linearity at 12mW/°C to 200mwW
Device Dissipation per Cutput Transistor 100mwW
For Ty = Full Package Temperature Range (All Package Types)

10s Maximum Junction Temperature . .. .. ..o +175°C
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LIS
PARAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS TEMPERATURE MIN MAX [UNITS
Supply Current IDD VDD = 20V, VIN = VDD or GND 1 +25°C 0.5 LA
2 +125°C 50 HA
VDD = 18V, VIN = VDD or GND 3 -55°C 0.5 A
Input Leakage Current I VIN = VDD or GND VDD =20 1 +25°C -100 nA
2 +125°C -1000 nA
VDD = 18V 3 -55°C -100 nA
Input Leakage Current 11H VIN = VDD or GND VDD =20 1 +25°C 100 nA
2 +125°C 1000 nA
VDD = 18V 3 -55°C 100 | nA
QOutput Voltage VOL15s |VDD = 15V, No Load 1,2,3 +25°C, +125°C, -55°C 50 mV
Output Voltage VOH15 |VDD = 15V, No Load (Note 3) 1,2,3 +25°C, +125°C, -55°C| 14.95 \'
Output Current (Sink) IOL5  |VDD = 5V, VOUT = 0.4V 1 +25°C 0.53 mA
Output Current (Sink) IOL10 |VDD =10V, VOUT = 0.5V 1 +25°C 1.4 - mA
Output Current (Sink) IOL15 |VDD =15V, VOUT = 1.5V 1 +25°C 3.5 - mA
Output Current (Source)| IOH5A [VDD = 5V, VOUT = 4.6V 1 +25°C - -0.53 | mA
Output Current (Source)| IOH5B [VDD =5V, VOUT = 2.5V 1 +25°C -1.8 mA
Output Current (Source)| IOH10 |VDD =10V, VOUT = 9.5V 1 +25°C - -1.4 mA
Output Current (Source)| IOH15 |VDD = 15V, VOUT = 13.5V 1 +25°C -3.5 mA
N Threshold Voltage VNTH |VDD =10V, ISS = -10uA 1 +25°C -2.8 -0.7
P Threshold Voltage VPTH |VSS =0V, IDD = 10pA 1 +25°C 0.7 2.8
Functional F VDD = 2.8V, VIN = VDD or GND 7 +25°C VOH> | VOL <
VDD = 20V, VIN = VDD or GND 7 +25°C, ¥BDJ2 MO
VDD =18V, VIN = VDD or GND BA +125°C
VDD = 3V, VIN = VDD or GND 8B -55°C
Input Voltage Low VIL VDD =5V, VOH = 4.5V, VOL < 0.5V 1,23 +25°C, +125°C, -55°C - 1.0 \
(Note 2)
Input Voltage High VIH VDD = 5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C, +125°C, -55°C| 4.0 . v
(Note 2)
Input Voltage Low VIL VDD = 15V, VOH = 13.5V, 1,2,3 +25°C, +125°C, -55°C - 2.5 V
(Note 2) VOL < 1.5V
Input Voltage High VIH VDD = 15V, VOH > 13.5V, 1,2,3 +25°C, +125°C, -55°C| 12.5 - A
{Note 2) VOL < 1.5V
NOTES: 1. All voltages referenced to device GND, 100% testing being 3. Foraccuracy, voltage is measured differentially to VDD. Limit

implemented. is 0.050V max.

2. Go/No Go test with limits applied to inputs
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Specifications CD4007UBMS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS

GROUP A LIMITS
PARAMETER SYMBOL CONDITIONS (NOTE 1, 2) SUBGROUPS | TEMPERATURE MIN MAX UNITS
Propagation Delay TPHL | VDD =5V, VIN = VDD or GND 9 +25°C - 110 ns
TPLH 10, 11 +125°C, -55°C - 149 ns
Transition Time TTHL |VDD =5V, VIN = VDD or GND g +25°C - 200 ns
Lt 10, 11 +125°C, -55°C 270 ns
NOTES:
1. CL = 50pF, RL = 200K, Input TR, TF < 20ns.
2. 55°C and +125°C limits guaranteed, 100% testing being implemented.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX UNITS
Supply Current IDD | VDD =5V, VIN = VDD or GND 1,2 -55°C, +25°C 0.25 1A
+125°C 7.5 uA
VDD = 10V, VIN = VDD or GND 1,2 -55°C, +25°C 0.5 LA
+125°C 15 HA
VDD = 15V, VIN = VDD or GND 1,2 -55°C, +25°C 0.5 1A
+125°C 30 WA
Output Voltage VOL VDD = 5V, No Load 1,2 +25°C, +125°C, 50 mV
-55°C
Output Voltage VoL VDD = 10V, No Load 1,2 +25°C, +125°C, 50 my
-55°C
Output Voltage VOH VDD = 5V, No Load 1,2 +259C, +125°C, 4.95 Vv
-55°C
Output Voltage VOH VDD = 10V, Mo Load 1,2 +25°C, +125°C, 9.95 vV
-55°C
Qutput Current (Sink) 10L5 VDD = 5V, VOUT = 0.4V 1,2 +125°C 0.38 mA
-55°C 0.64 mA
Output Current (Sink) IOL10 | VDD =10V, VOUT = 0.5V 1.2 +125°C 0.8 mA
-55°C 1.6 mA
Cutput Current (Sink) IOL15 | VDD =15V, VOUT = 1.5V 1,2 +125°C 2.4 mA
-55°C 4.2 mA
Output Current (Source) IOH5A | VDD =5V, VOUT = 4.6V 1,2 +125°C - -0.36 mA
-55°C - -0.64 mA
Output Current (Source) IOH5B |VDD =5V, VOUT =25V 1,2 +125°C . -1.15 mA
-55°C - -2.0 mA
Output Current (Source) IOH10 | VDD = 10V, VOUT = 9.5V 1,2 +125°C - -0.9 mA
-55°C - -1.6 mA
Output Current (Source) IOH15 | VDD =15V, VOUT =13.5V 1,2 +125°C # -2.4 mA
-55°C " -4.2 mA
Input Voltage Low VIL VDD =10V, VOH > 9V, VOL < 1V 1,2 +25°C, +125°C, - 2 \
-55°C
Input Voltage High VIH VDD =10V, VOH = 9V, VOL <1V 1,2 +25°C, +125°C, 8 - v
-55°C
Propagation Delay TPHL |VDD =10V 1,2,3 +25°C - 60 ns
TPLH VDD = 15v 1,23 +259C : 50 ns
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Specifications CD4007UBMS

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX UNITS
Transition Time TTHL |VvDD =10V 123 +25°C - 100 ns
TTLH VDD =15V 1,2, 3 +25°C 80 ns
Input Capacitance CIN Any Input 1,2 +25°C - 15.0 pF

NOTES:

1. All voltages referenced to device GND.

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized
on initial design release and upon design changes which would affect these characteristics.

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns.

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE | MIN MAX UNITS
Supply Current DD VDD = 20V, VIN = VDD or GND 1,4 +25°C - 2.5 LA
N Threshold Voltage VNTH |VDD =10V, ISS = -10pA 1,4 +25°C -2.8 -0.2
N Threshold Voltage AVNTH [VDD = 10V, ISS = -10uA 1,4 +25°C +1
Delta
P Threshold Voltage VPTH |VSS =0V, IDD = 10pA 1,4 +25°C 0.2 2.8
P Threshold Voltage AVPTH [VSS =0V, IDD = 10pA 1,4 +25°C - +1
Delta
Functional F VDD =18V, VIN = VDD or GND 1 +25°C VOH > | VOL < A
VDD = 3V, VIN = VDD or GND vBR/Z:| WEDi
Propagation Delay Time TPHL |VDD =5V 1,2,3 4 +25°C - 1.35 x ns
TPLH +25°C
Limit

NOTES: 1. All voltages referenced to device GND.
2. CL = 50pF, RL = 200K, Input TR, TF < 20ns.

3. See Table 2 for +25°C limit.

4. Read and Record

TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C

PARAMETER SYMBOL DELTA LIMIT
Supply Current - SSI DD 0. 1pA
Qutput Current {Sink) IOLS + 20% x Pre-Test Reading
Qutput Current (Source) IOH5A + 20% x Pre-Test Reading

TABLE 6. APPLICABLE SUBGROUPS

CONFORMANCE GROUP

MIL-STD-883
METHOD

GROUP A SUBGROUPS

READ AND RECORD

Initial Test (Pre Burn-In) 100% 5004 1,7, 9 IDD, 10L5, ICH5A
Interim Test 1 (Post Burn-In) 100% 5004 1,7, 9 DD, I0OL5, IOH5A
Interim Test 2 (Post Burn-In) 100% 5004 1,7,9 DD, I0OLS, IOH5A
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Interim Test 3 (Post Burn-In) 100% 5004 1,7, 9 DD, 10LS5, IOH5A
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Final Test 100% 5004 2,3,8A, 88,10, 11
Group A Sample 5005 1,2,3,7,8A 8B, 9,10, 11
Group B Subgroup B-5 Sample 5005 1, 2,3,7,8A, 8B, 9,10, 11, Deltas Subgroups 1, 2, 3, 9, 10, 11
Subgroup B-6 Sample 5005 1,7,9
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Specifications CD4007UBMS

TABLE 6. APPLICABLE SUBGROUPS (Continued)

MIL-STD-883
CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
Group D Sample 5005 1,2, 3, 8A,8B,9 Subgroups 1,2 3

NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2.

TABLE 7. TOTAL DOSE IRRADIATION

MIL-STD-883 TEST READ AND RECORD
CONFORMANCE GROUPS METHOD PRE-IRRAD POST-IRRAD PRE-IRRAD POST-IRRAD
Group E Subgroup 2 5005 1;7,9 Table 4 1,9 Table 4
TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS
OSCILLATOR
FUMCTION OPEN GROUND VDD 9V £ -0.5V 50kHz 25kHz

Static Burn-In 1,5,8,12,13 3,4,6,7,9,10 2,11,14

1 Note 1

Static Burn-In 1,5,8,12,13 4,7,9 2,3,6,10, 11,14

2 Note 1

Dynamic Burn- s 4,7,9 2,11,14 1,5,8,12,13 3,6,10

In Mote 1

Irradiation 1,5,8,12,13 4 7,9 2,3,6,10,11,14

Mote 2
NOTE:

1. Each pin except VDD and GND will have a series resistor of 10K #5%, VDD = 18V +0.5V

2. Each pin except VDD and GND will have a series resistor of 47K £5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD
= 10V 0.5V

Schematic Diagram

D2
b
——
'_'*
D2
I D1
-—@ a3
ek
D1
'—
|4—“>
—otd—$
*CMOS INPUT D1
PROTECTION
NETWORK
PARASITIC AND @ b
**CIMOS OUTPUT PROTECTION NETWORK COMPONENTS
NETWORK BETWEEN TERMINAL D1 =N+ TO P WELL
D2 D2 = P+ TO SUBSTRATE
NOS. 1,2, 4, 5,8, 9, 11, 12, 13 R2 paeestos
AND THE CORRESPONDING oL TENL R2 = 15 - 300
DRAINS AND/OR SOURCES
D1 D1
Vss

FIGURE 1. DETAILED SCHEMATIC DIAGRAM OF CD4007UBMS SHOWING INPUT, OUTPUT, AND PARASITIC DIODES
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CD4007UBMS

Logic Circuits

(14, 2, 11); (8, 13);
(1,5 (7,49

a) TRIPLE INVERTERS

6
3

@—o 12
10

(13,2); (1, 11}
(12,5, 8); (7,4,9)

b) 3 - INPUT NOR GATE

3
10

D

(1,12, 13); (2, 14, 11);
(4, 8); (5, 9)

c) 3 - INPUT NAND GATE

Voo
—l VDD
— #
'_
“|_ /
A=
= ® = out T e
— g 4 7
& @""b |_| ) @ 7 o OUT
— —1 N
|;4_ _Ju— A = B OQUT(VDD)=C + AB
Fo — T4 outwss)=ca+ce
c
c® oL
L—y b—s 55
—»Il_
#ALL P- UNIT SUBSTRATES
ARE CONNECTED TOVop | (13,12, 5% (4, 9, 8);

ALL N- UNIT SUBSTRATES
ARE CONNECTED TO Vgg

VDD (OPTIONAL VDD PULL-UP)
— I
() — —*
{ : '—-ﬂ

|—
J+— 4= j+—
o H" JJ (6, 3, 10); (8, 5, 12);

(11,14); (7, 4,9) o

! vss

VSS

e) HIGH SINK-CURRENT DRIVER

VDD
= = =
— —_

3

—
|4
—=
ﬂbo_ vss

alle

(6,3, 10); (14, 2, 11);
(7,4,9);(13,8,1,5,12)

g) HIGH SINK - AND SOURCE-CURRENT DRIVER

=T

ss (14, 2); (1, 11)

d) TREE (RELAY) LOGIC

(6,3,10); (13,1, 12);
(14,2, 11); (7, 9)

‘DD_

{OPTIONAL VSS PULL-DOWN)

f) HIGH SOURCE-CURRENT DRIVER

CLOCK

IN
(ouT) @

ouT1
(IN1)
TG1
TG2
ouT2
(IN2)
(1,5,12); (2, 9);

(11, 4); (8, 13,10);
(6,3)

h) DUAL BI-DIRECTIONAL TRANSMISSION GATING

FIGURE 2. SAMPLE CMOS LOGIC CIRCUIT ARRANGEMENTS USING TYPE CD4007UBMS
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CD4007UBMS

Typical Performance Characteristics

[AMBIENT TEMPERATURE (T,) = +25°C
L
f
A - SINGLE INPUT ONLY
o B - TWO INPUTS ONLY 5+
2 suPPLY VOLTAGE— . § - THREE INPUTS
S o |OD)=15V ] SWITCHES TO VDD
= vi
w
¢ 14 P —
8 s
a 12
g 10V c Vo
10 —
'5 B h
g & RETH
N I
‘te
2 LB \ \
A —
0 25 5.0 75 10 125 15

INPUT VOLTAGE (V1) (V)
FIGURE 3. TYPICAL VOLTAGE-TRANSFER CHARACTERIS-
TICS FOR NAND GATE

AMBIENT TEMPERATURE (Ty) = +25°C

o
=

GATE-TO-SOURCE VOLTAGE (VGS) = 15V

L)
©o

L4
(=}

/
N

-
wo

1oV

V/

-
=

w

OUTPUT LOW (SINK) CURRENT (IOL) (mA)

5V

5 10 15
DRAIN-TO-SOURCE VOLTAGE (VDS) (V)

FIGURE 5. TYPICAL OUTPUT LOW (SINK) CURRENT
CHARACTERISTICS

AMBIENT TEMPERATURE (T,) = +25°C
5.0 L |
SUPPLY VOLTAGE _
= (VDD) =15V 14 11 VDD a
< 125 N 4125 3
2 vi u
E 10 - J Vo w
G 100 = 10 100 &
g 15 ¥ = =
b I = -
Qs i 2
5 - 1 E
T 5 - = a
E 50 fmg - :
o g1 10 = = 2
g8 5 *TERM 3 & 6 TO GND
25 N w1 2.5
5 t &* \4.‘_
0 25 50 7.5 10.0 125 150

INPUT VOLTAGE (V1) (V)

FIGURE 7. TYPICAL CURRENT AND VOLTAGE-TRANSFER
CHARACTERISTICS FOR INVERTER

T T T T
AMBIENT TEMPERATURE (Tp} = +25°C |
L

4t
Vi
= [~ SUPPLY VOLTAGE [ vo
S 45 L (vOD) =15V &
w
14 |
@ A
g plke= N o
B bS-gmANIN =
& A - SINGLE INPUT ONLY
z s A 8- TWO INPUTS ONLY o *
& B —L} C - THREE INPUTS
3 s o=t * OTHER INPUT
= 5V
4ra
| B
2Tc
0 25 50 75 100 125 150

INPUT VOLTAGE (V1) (V)
FIGURE 4. TYPICAL VOLTAGE-TRANSFER CHARACTERIS-
TICS FOR NOR GATE

AMBIENT TEMPERATURE (Ty) = +25°C ] |
L1 1 |
. SUPPLY VOLTAGE vi vo
£ ., Voo =15V
-~ 15.
g \ N\
W 125 \
E: 1ov
5 100
o I
UM
5 78 »
-
5 50 !
) \ \
2.5 \\
0 25 50 7.5 100 125 150

INPUT VOLTAGE (V1) (V)

FIGURE 6. MINIMUM AND MAXIMUM VOLTAGE-TRANSFER
CHARACTERISTICS FOR INVERTER

| | 1
AMBIENT TEMPERATURE (T} = +25°C

-
o
o

GATE-TO-SOURCE VOLTAGE (VGS
sl

10V]

=15V

-
L
o

10.0

/
;——

fir)
tn

Vi

(5]
(=]

5]
o

OUTPUT LOW (SINK) CURRENT (IOL) (mA)

5V

5 10 15
DRAIN-TO-SOURCE VOLTAGE (VDS) (V)

FIGURE 8. MINIMUM OUTPUT LOW (SINK) CURRENT
CHARACTERISTICS

7-672




CD4007UBMS

Typical Performance Characteristics (Continued)
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Chip Dimension and Pad Layout

50-58
(1.270-1473)

]

la 4-10

™ (0.102-0.254)
54-62

(1.372-1.574)

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (107 inch)

METALLIZATION: Thickness: 11KA - 14kA, AL.
PASSIVATION: 10.4KA - 15.6kA, Silane

BOND PADS: 0.004 inches X 0.004 inches MIN
DIE THICKNESS: 0.0198 inches - 0.0218 inches

All Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design andfor specifications at any time without
notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate
and reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corparation and its products, see web site http:/Awww.intersil.com

Sales Office Headquarters

NORTH AMERICA EUROPE ASIA
Intersil Corporation Intersil SA Intersil (Taiwan) Ltd.
P. O. Box 883, Mail Stop 53-204 Mercure Center Taiwan Limited
Melbourne, FL 32902 100, Rue de la Fusee 7F-8, No. 101 Fu Hsing North Road
TEL: (321) 724-7000 1130 Brussels, Belgium Taipei, Taiwan
FAX: (321) 724-7240 TEL: (32) 2.724.2111 Republic of China
FAX: (32) 2.724.22.05 TEL: (886) 2 2716 9310

FAX: (886) 2 2715 3029
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