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Technical Field The invention concerns integrated circuits
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conpensating Cldfoﬂt&*"ﬁqubr&s ﬂEh cdQf h)é n@dseabbob® t an@ @R, CIUE aedd UtionV @rl €es
with the | edRa mugllreesgt- g%ggie regfa;u%rbmmcbzw h%tcattld\%ellca@mpel;nwatt nmtg ncmtzimxﬁﬁ]tf (
al ways conpl et PSENs at' S TPYFSUEREC | ehk ol Q/\Héﬂ@‘t ¢ 90
| eakage currenf 3}réi es dug,bQ shanges in t oL O LA L T R

As set forth abaye)s-pigylbapgasrRidaimipizbnNCi pdue al a heGjucldnls 3ppParaak ms3420 s
the follow r78: that the[&alf pldddzgle.of | ocal comib)t968fs tord aot thy &-18lconmnt-s i n a

s ndulfop ) e benes %Bnd
RSO sy 0 BE LBl S m A g S

t he integrat edwaﬂezrieweattedaﬁthtlhs geddsi (0 ¥saehddrent s and are affect ed by the | ocal

condi tions i3A af P&Onediummiydedxide sinptigpidemicdnal t o t he Ekfwet 8 of the | ocal
condi ti ons on ﬁ@ e)é-s tagteq, gvith chloroform. The chloro-  Resolution of dI-10-camphorsulfonic acid.

ution, is washed with water, followed A wrxrm olution are b diss v n
el ements. The SR RO el BSPonds. tEhANE td%cfp e 5\ Bt s by
provi di ng accutxagresuﬁtommasatpoaﬂmtﬂrﬁ&tﬁtv&ttr&mahydfo@mdatz 2,164 ﬁﬁdles il af6|7 of

the | ocal cdfAdicfti @rsgrams of residue which Agy ahm@ ugraemﬁ‘l’ ’tieg m@;) toh #k10ppinptoispfosicray  be
errpl oyed to de%l]ortmmcln pomtéérff %baéﬁﬁll‘igj’ ﬁ{(gwae‘gg rly“ttn'l B’zlljf% odeplorégg 1Se105
digital data tp ﬁiopnu]w&ts?tm(c G /opetfhat:ﬁor@fﬁmas”m R Jeatfr‘ed fre

| ogic which r emoves an input pul Se and pr aidul @ed “aﬂhed)wttpubldmﬂio&ﬁ)r@fand
substanti al 14§ t he sarre WERMALE s t he | ogic deqmrm sde gbyi ndrsla&husystewsgc r ows
nore conpl ex, tH{le ‘thﬁgofﬁ-"ff{‘i ﬁ‘fp‘fj‘t-ffmand %‘Séfa'ﬁgﬂrh B 566 Fagedpoe |
conditions and iubg (158 BheRy13, 31318 c8radli fi0 1 ul benb1Q 28 40 ?oelca oI Shi tfh.
Appar at us enpl @wrcmgldtzla[a, ]tlﬂﬂd)l:plxe dafolvappar 4] tﬁ%tecwct CkmﬂﬂﬂslulfWaﬁch 1thh| S
probl em by [0 oviZindgias sfeiseent patlAS fmihliterhe Prqﬁlﬁmbasautl@el \mhlets@ &eCwas to

deternmine the &f fPEEIRENTGE WM o offde rt“ nde
circuitry whi Caﬁ&tegh%&é\ %o ? ersgptge az;paggg’% 15 tl;tc xgtr %@%ic Q dfhi%l-{%lp 1- %Ifsect

of the | ocal cangtdveransy Cﬁﬂlratll’i’tﬁa stﬁ dWdelﬁ h.d- ].Qrcanphﬂlﬁlﬂfonm £ aM ettmgeakage
Cur r ent ComsensmomanTheFﬁ@redShydrochloﬂde Welshs Flp@nt & 143° & and ettt $4C a(ﬂtr:latlttrﬂg of

cirouit 301 @f ,,, z*@%ﬁ% | IERETEO o RIS Ly

@Jr

fashion as the gat e O Fl G. 1, except tfildiliters of hot acetone is added T‘tc solu-
ExaMPLE 7. tion is filtered to remove a trace of insoluble
60 I{ - )6-Phenyl-2,3,5,6-tetrahydroimidazo- material and allowed to cool to —5° C. The

[2,1-b}thiazole. crystals which separate are collected by filtra- 125

A solution is made by dissolving 158.1 tion and washed with cold acetone. The yield
grams (0.36 mole) of I(—)6-phenyl-2,3,5,6- is 6.0 grams (0.137 mole), 63%,, meltmg point
tetrahydroimidazo[2,1 - b]thiazole 4 - 10- 131.5°—132.5° C (cloudy), «}»* +50.0



| eakage conpensating PFET 107 has been replaced by a | eakage detection

el ement 205 and a conpensating current providing conponent 207. Elenents in
FIG 3 which have counterparts in FIGS. 1 and 2 are referred to with the
reference nunbers used for the corresponding elenents in those figures. ——
Leakage detection elenment 205 in circuit 301 _consists of an NFET 309 _whose
gate is permanently grounded and anot her NFET 302 whose gate is per |y
at VDD. NEET 309 is in the sanme region of circuit 301 as NFETs 105 1

and 119, and is consequently subject to the same local effects. Si ly,
NFET 302 is in the same region of ci g 301 as NFET 115 and is sybject to
t he sane -lee 09-—and-NFEF-302—are—hewever,
not connect é@ncbéi)@elé@)o'ﬂhc lsI l(ﬂ)é phengl- anilazgle gel n@twqcrhéwzeﬁporaam o gusequent I y
have no efféélg él‘{fgn {c. is is the amcug;ﬂ&f ¥ H¥ p [he hl%ll St tut 021%0 I S

desi gned sught, #ic el @,f%s urr ént f(,c;.)rﬂ1 SceRl | 350 t he

41 iﬂ@
| eakage current n. L produced by NFETS Jc%praﬂnﬁ?of tlan;‘kteiizgm aNFaE-ﬂlf)&

desi gned Xuch_ that tHesuRiEr@nt whi ch f | dudrotide/cblogpforing  whantidng | sThgn | s the
same as_the CHFPER HIEAR GHcREBugh amrgggu;g] 1810\ 31sp 1Pt sakpdy PR e s on.

Si nce NFET 309 sd@o@I,SV\@fypgrc@Eﬁ,fy dandidyFEd s 362" tlﬁys on, line 209 al ways
carries | eakkage (067 mdRY ok./M-.)bphenyl- 2,3,5,6- ExamPLE 11. 35

8 10 tetrahydrppjpidaggiza_cllmasplent of0- conﬁ@nwﬁ wgereuntelyninogieny withng
component 2GTATL R "g%%g‘f‘“f SopibL o RS R M PrETS 202
and 305. CUIEREC@&] to [Thel ke s@ﬁtﬁmW@ cCofIpOWN hafhirdd0 € n@(’fnﬁly 5 PdupE¥aplie Gto H
Schade, Jr. theGYIDShBI ppalipaate Lthenear) cinighegr atietfofCkatic dosigs, 1evED| oge}sztthx@cf co chm cal
Papers, 11971-",““i0EEETl alts@illq it StPaW’éS @ ém-; Sndofﬁrﬁ S:4ew Yor kK,

1974, pp. 1 ‘E Cth Tg’r‘;ﬁ%s E ol 31l di e ’%&gd‘ﬁe‘}? G 3 by
lines 209 a ] J:ES tsl \r 20 T Gdker atﬁe w&rc&&ﬂﬁ&y aataﬁ a
current fl ow&lcbrﬂ“}mrfaram‘ lstehﬂaoﬂte ecs,a siyap t hntstxmas:eqvcd fand allnm:ﬁﬁ;ﬁcseza wen. 45

proporti (ﬂﬂaIWhé’EurlSrl@ﬁttéoﬁqd cegnchioppdormt e r tBli"@feﬂfedl AvErRges werasewm ean 11 The
princi pl e udBiWHECHCRHR TikTedrf ﬁj{ir 5%‘**‘?9& r%;"?’ 4 é“g‘
schematic: lyleAgg 314 dﬁ@ﬂmw§a3,§<0¢79 t Gl @S doikge DisksNeald 5% and
PFET 305ﬁ5a$f |amd:pru?11 ddloalaowgrg;lfbim Igriﬂ)ig_f f Ieclgmpag(lsmou havaaﬁgfn';mch rmmbeages sas the
charge ot &y lfg e i‘e helO®h trg] pinige; ¥ ad royagserds on the
current Iearlg’rgmél %?%FE‘T‘% omidazolat 1 Wit FBARATEN G e IEEFS09 ™ he char ge
on |ine 311 dr ops and the flow of current through_both PFET 303 and PFET
305 i ncreases. % alfq? Vi8F VOEPY EhCorioulE VRS B T1eaied thyys directly
proportional to’the OO fwark i Ntontrl§, OUgh | i ne 209. The current mirror
may be designed to achieve any desired proportion between the current
flow ng threyghg l1ddﬁ§t652919t an@che;tgeco%g\fngntthti ia(QIWc ohﬁr@{whabhﬁtnjemgi%g For
exanpl e, 567 iCmakedlyt indidr ke thdeBieBN Sbwig tiN afpronintakly30Re a8 i mbis] 6017,
and 119 arequ*délm ﬁ@élacuvtttlnen 4k mgfki onlly, L coliyl bs e <1¢<(30 herd @@pwe#ht(Emarror 307
will be desi¥ 99’@“’&1” ‘Sd‘ﬂg r¥EHrof 10t i1 Pgfe)othe \9@4?"81‘5 it@8b% Hr ee ti nmes
?e ee latc

B
the current ow that suml}ifglz\e/?/athe aFfwe CHEE with circuit 101,

operation of ci rcwt 301 |s control I q.d byI clock 113. Wen clock signal 113
is low, PFET 103 is on and NFET 115 i &%6ff; consequently, line 111 is at
V[err]. Wen clock signal 113 goes, gy, mmBEeT 103 is off and NFET 115 is
on. | ndependently of this, f ﬁakage current k.n_IL is flow ng through
NFETs 309 and %Pa?d) ausing cutfefit mrror 307 to pfrﬁsdt?ce a_conpensati ng
current proportmgngl to thgedheakaggobol ent .80 | i Rerlidebe | faeGETS 105, 117,
and 119 are alt+—ef+—the—corpensati-ng—eurrent—en—tH-re—211t-conrpensates for
the | eakage curreht throughONFETs 165, 117, &nhd 119.—If any of NFETs 105,
117, or 119 is ong output I4ne 111 is ground@d via the conducting NFET,

i ne 217, and NFET 115. Advant ages of circuit 301 over
prior-art circuit6101 include the f@& | ow ng:69 Theldconpensat i ng current
on line 211 is exactly the SaANME as 3't‘she Ieaka.g)e cuprent on_ line 217,
consequently, it I's much less likely than the corrpensatl ng current from
the prior-art PFET 107 of F-G 1 toriaffect téve behavélor of gates whi ch
t ake out put Iinelétll as an input.

93 —_ 83 0
32 — —_ — —_ 22
48 — — — — 36




What is clainmed is: 1. Apparatus for conpensating for a |ocal
condition which affects a portion of an integrated circuit which is
| ess than the entire integrated circuit, the apparatus conpri sing:

a detecting elenent in the portion whi ch is subject tao the |acal conditi.on...
and produces a response thereto which is proportional to the effect
of the | oc condition on another elenment in the portion; and
conpensat i Means coupled to the detecting elenent and to the portion for
reacting t he response of the detecting elenent to the |ocal condition by
provi ding a gonpensatlng input to thelﬂﬁ 4on which is proportional to the
response an } —the local-condition-on the
ot her 11 el errent 2 EXAMPLIhe appar at us ﬂiﬂzusf\ﬂfehkb mﬂdax{ralamolu whertei n:

t he detecti ng ltsaf"f1 eéP"tPr?‘ ed‘Psbda ovedg C ra 0 74 heofstre
f ashi on nf;“} Ebelgg c°§’p%v§}p se to

the local 5 been corﬂi Iif la@itions t&fsQQQHillapn@ t3@% ﬁ‘ éhcr @&anﬁeﬁu res'ﬁj ar®!
el enment t her etogedures. The 1aevoT¢mmpalp ¢par atrogs/ sdtowﬁ G tha following Jlabiz II wher ei n:

there is a pFuiratovgdenghe 4"6’6@I63e‘0?foﬁ°t‘h Hns local to different parts of the
portion; there is apIuraI| 1 yl{ler el ements | ocated in the
different parts; there is p B MEF detecting el enents
interspersed with the other el emam,sMJce Og.rlﬁicacy at Dosed Si®wgONpensat i on
neans reacts to tlee respompeundf tive Doleur ahg.fiy. Sf dellecti Y 40 el enent s.
4. The appa 24 0 fetecti ng

el enents are affected by tﬁle | ocal conditions in t he” same fashi on as
the other elenente and the detectingsel enents'é6srespanses9o the

-10 - | ocal conditj ons are g)roporti onal to_the responses of the

ot her el enments D t her Appar atUus f of? conpensating for a

| ocal condition ip an i ntegrated CI rguit 74 Which affects a first

| eakage current and which is local to a portion of the i nt egrated
circuit which is Eess thandthe entir® integrat¥d ci?tuit ,—the -apparatus
conpri si ng: g | eakage gcurrent dggterm natign nmeans incorpqerated into
the portion which has a second | eakage current which is proportional
to and varies witH the firsgt feakage current:— and9 -
conpensating curregnt providing nmeang,coupled to the_| eakage cuyrent

det ermi nation rmans_and_Lo_Lhe_pQ.Lu_Qn_LoL_Lesp_ondmg_Lo_Lhe_smond | eakage
current by producing a conpensating current substantially equal to the
first 15 | eakage a@uskmentiz.and provi di egicihef erxed sadpoings. CTHeremnt t o the
portion. 6. The afie %ap ped sbeptanepus tdxisity h subpntankoys nmx@twmﬂlm amiular, but the ghe
first eakaghl WhETan S BV IRAEL i TR R D o e
device in th@r R d'aﬁnafl@tn sing. Mortalily fﬁﬁﬁ o Hl@sﬂﬂxla %ftﬁft)mop% I1gR Means is

a second devimg otdarrédhredominiatelp Nwithin the ﬁrsth:(ﬁl’(paﬂaéiStoa t ee aleageacps op@pdundnal to
t he | eakage &Pf ffter gdmipligteprione The follow-  intjqate at es egive oy ttwefglhy 30 ai m 6
wher ei n: 2B %ﬁs %ﬁﬁ&‘g@etgl@ Eﬂ,‘é’«? L3 ﬁ‘] eff‘i‘ﬂ’?" t'@'r"i‘f’e“f“b e fir st
devi ce and has st ant a\ e same drretry ancf orientation. 8.

The apparatus set forth in claim®6 V\hgnglm

Dead/Total Mice

mg./kg. laevo dextro-laevo dextro

Oral Dosage

100 0/10 1/10 1/10
150 16/30 8/30 8/10
200 16/20 15/20 8/10
300 9/10 10/10 9/10

Subcutaneous Dosage

20 0/10 0/10 0/10
40 0/30 1/30 2/10
60 7/30 20/30 10/10

80 23/30 18/20 —




the first device is one of a first plurality thereof; t he second
device is one of a second plurality thereof which are interspersed

with the devices of the first plurality; and t he second Ieakage
current is the sumof the | eakage of the second devi ces.

The apparatus set forth in claim8 wherein: t he second ces have
substantially the same | eakage as the first devices. appar at us
set forth in claim8 wherein: t he second devices are eI |caIIy
equivalent to the first devices and have substantially the sanme

geonetry and orientation. 11. The apparatus set forth in any one of
clainms_5_through 10 wherein: lis_zﬁﬂﬁ_mm_en_sij_agw di ng
means i s a currentgiei0r4, Whi ch respaRdative as thet BexdrfiBewecaiiduldeakage
current tqumng)ldmbsevctchepcom mmttuian:g cagmsentthls infpgreant  Apgrar ddwisthf or

corrpensat"Y1 ‘#?5?;0 PUEan SI nne piog CQ} rated circuit . whi ch

o ects AVEE RRE 4 ta Tab ey B it 0 o
portion afiockBar ﬂaﬁdagrtatv u.Cﬂdéa%kJ phi G p(ﬁﬂﬂtﬁﬂnﬁno Reerl Iskesp raEiTedbut s | ess
t han contaxrtutgefoemheapeearmta lttataechacl rdouing./kg. heofapqearraktuslaqy@rrpwm-3| ng

a second tEEY hhibe lra} dregc At“n‘a Pe [Pheys am%lefcond | eakage

Cu iy Ve IREREE T rget ““%@mmfw R A 0 ogor o

the ArésBie rrﬁel : t@ﬂéjty at dosages i@ twergmihom s having a
f | rst si d@mmml &aghbs oscd e tlslecr@hbladFrﬁT maximen Segand] dosage. In ghaesuboupl ed to
the fi rst‘" PEH resHoerse 12830hie spren tloeew @s mrﬁg"ﬁéﬁssge of the fIOW| ng

t - ili
thr ouly 35! wal G Ap ﬁﬁcﬁoﬁ ordrehas d& Th S eSecand
si de tho8 o 4 &Inans‘dl ’y(seaﬂadmpteo ) @-oddcd’dsdﬁod rcilfe k@ltlons 13 The
appar at usliy e\nthffomrt freatery sbeteamu hRdigdeedr einnhree sheep, and lwgldfiegcgéns FEThrees one of a

first set"Herder se 9[&;3‘ f‘l}‘“"oﬁ‘é“’w*z% e dBnfrlewss t her eof ;

t he flfostth@@gvoug; o, %ﬁn" E’&ts substantially the same; and

the sum of the second eakage currents fromthe FETs in the second set
flows through the first side of t?gnﬁ grent mirror and the ratio of the
conpensating current to the sumo e second | eakage currents is

1. Apparatus for conpensating for a | St&b AcduirtgliDataon whi ch affects a portion
of an integrated circuit which is less } the entire integrated
circuit, the appar at us con@gll Phdag: o Bladet ect | ng el ement in the
portion which is subfeepbuntio t he | ofglkgcondi t i RolabEbrmis produces a
response thereto w1°rrc-l°r—1—s—p1h0pﬁ1*t-i—0ﬂ-ed——t—o—-t-he—ef—f—ee{—e*f t he | ocal

condi tion on anot her ¥%nent in the* f)orti on; and’?% conpensati on nmeans
coupled to the detectdqpng el enent anglzd o the portgzaen for reacting to
the response of the detecting element to the | ocal condition by

provi di ng a conpensattsglieypput to the portion whih is proportional to the
response and which cqppensates for §phe effect of 31;,/0he | ocal condition on the

W

t:'.

dextro-laevo 7.5 97%,

ExXaMPLE 15, of one week between the four successive doses.

In comparative toxicity trials with calves, The side reactions observed cccurred
four calves cach received 40 mg./kg. intra- promptly, no animals died, and all recovered
muscularly of the ! (two doses), the 41 {one within several hours. The laevo compound 50

45 dose), and the d compound (one dose¢) using may be less toxic than the others at the above
a *“cross-over ” design and with an interval dosage to judge by the following tabulation.

TABLE V

Incidence and Severity of Side Reactions

Compound Mild to Moderate
40 mg./kg. Mild Moderate Moderate to Severe
l 4 4 0 0
dl 1 1 1 1

d 0 1 2 1




ot her 11 el enent. 2. The apparatus set forth in claim21 wherein:

the detecting elenent is affected by the |ocal condition in the sane

fashi on as the other elenent and the detecting elenent's response to
t he | ocal condition is proportional to the response of the other __
el enment thereto. 3. The apparatus set forth in claim21 wherein:

there is a phurality of local conditions local to different parts of the
portion; (; there is a plurality of other elenents |ocated in the
different parts; there is plurality of detecting elenents

I nt er spersed W|th t he ot her el enents; and t he conpensati on
means reacts toSthe response of the plur &3%54 of detecting el enent s.
4. The appar atrys @els fF tht 1 6f e MudveMhRhdBes the maximuh NBledEd &6& 1N

el enments are afé&@stadiobyg piae dbsescall fo@ndivési OMS déxfrolda® @@p®ind, The othef adili on as
t he ot her el ene¥rsudisd ththé%o dast/éﬂ:tmtﬂg;uwl@hen@@tl;wte:ép@msl @l otab dichrd /procecélutrc,

13- 5| i PHIL LA a0 ATReLs OfAr, RRPTREESRERRY oo

owe
ot her el enents severe reactx& Gh&dRd withm: two honﬁgpa’&lﬁ cbStht @the Qﬁpﬁlﬂﬁ'@st shbhtdT il a
| ocal condi ti Oronk Nncadinwhit eerigdde theC HéxerbHlakvo  to moderiisiab reaadib®Cct S a fir st

| eakage currentcoamﬂmh‘l’md|f§°dee@atra'{l§'tasl<':§ort ion of the i nt egrat ed

C PLE
circuit whicly i SlassNATE FHE ﬁﬁ%‘ claiieear ehad Wi SH: ﬁ?amrcégfz%f
conpri si ng: sympt 6 a1 Ut it Nl HBA N doh GRE 3ﬁben tg

t he portion whié@hm doses two ofarh6 eewvig davak agénaGuwhieintadvdirhith avesagp mopbees | onal

to and varies ‘te’ﬁedt Home, ke ’tﬂtfamusculaﬂy pleiteergedfc @?'Faéﬁt Cgahé their stools, ~ Five

g8 °§3§f Pl

. [y - frea

conpensat i ngsC ‘ih 3i1§ ‘ngb%? Mty E@aﬁ?‘ i e@!‘d‘i | e
determ nati on ngaps axﬁi (Ku eeslﬂ:@rli 7 on or de@t%la oFlgf ke 1!1 (ﬂﬂd deavage
current by pr odu&‘hengbtae cimsrpaens)abnmgo oy fkgnt tws tgbspsaxﬂﬁvaadnlnyalseaqahweretmtaih*de
first i) % tf’g& mdqusr@v{@ #g & % sla*elr ecgﬂf{g@ thfeeo t he
pprt lon. 620 thecT 2 j}i b%%st;mf&\% ssI nw ’as coumc Eone
first |eakage cufif et o b, /B c;aﬁaseqmera olpe c&aL:ﬁﬁﬁ Sotuah & fasr st

device in the pmrsd:mladm and t he Ieakagtemgmscrnemth teiemmrtdnamltcmmlsrreans S
a second device °§'h S"ﬁvo wrprthe oral i"’“get\ﬁxltljo_ hlam%reaﬂf)l‘ Cg’ C}Eﬁ"%fb‘f“g‘ihqg‘éﬁ to
the | eakage gf FdE cTiobatt ie Phbiber 40, ule. ks byThﬁarﬁ&Pag' Al Revs Chmpc ﬂib {51 aimé6
wher ei n: orilh&ex&BCQnd‘ cElovdvee idesigel et I dxgiadnl aydoeagubma, £ 1215 xﬁg)/k thel r@t
devi ce and has used, ie, tws@tusltlanﬁtuhétst yeedishie tsa nfermge b yan@ha@reqmtcatmdm

¢de¢fﬁcy:
o fapg X0~ . mg./ke. and
The appar at us Sl@v frof elhs ater eﬂcgroﬁlf ‘gmm ?\:%fc " latter. | Si 11ar resu ts were nﬁ?{ Eél ? One
of a first plurabid Yoad BhC@l rompounds useh NreS ChRA E&Mb&&s erfibia 01
plurality ther eimErcmlﬂgea hslanae thaRdicBf Sjaahisiedde cver, sinch\§ . /tghef tﬂ@&ﬂxﬁ@ﬁev@fcoxﬁ hess
first plurali tyreacagme were observedc hfeer Slecabpd frea was rhighiyteffecgvet dga@inss both lfeset he
| eak age of the tée,ét&ﬁ‘ﬁﬂ“ T the two compounds, helminths, unlike T. axei, quantitative com-

primarily inte€rmittent restlesspess for several parison between the two compounds cannot

35 hours The dosage of 40 mg./kg. used be made.

TABLE VI
% Efficacy (Avg. Worm Number)

Oral Dose Trichostrongylus
Compound mg./kg. axei Haemonchus Ostertagia
None — (10,500) (370) (1,600)
laevo 2.5 939, 999, 96%,
(716) (5) (64)
5.0 949/, 1009, 91%,
(680) (V) (136)
dextro-laevo 5.0 609, 1009, 909,
4,150 0 (165)
7.5 949, 1009, 969,
(640) © (72)

The data cited in Examples 14—16 in- some important nematodes of these ruminants,
dicate that the laevo and dextro-laevoe com- Therefore, the laevo compound can be used
pounds have similar toxicity in sheep and with greater assurance of safety, than the
cattle, and that the quantitative activity of dextro-laevo compound.

75 the laevo compound is greater against at least The present invention also includes 80

.



9. The apparatus set forth in claim8 wherein:
have substantially the sane | eakage as the first Uevices.

apparatus set forth in cl'ai m 8 wherei n:

electrically equivalent to the first devices and have
t he sane georretry and orientation.

10. The
t he second devices are
subst anti

t he second devi ces
9,

11. 1,152‘[37@ apparatus set forth in any

one of clains-5
provi.di ng nmeafs.
| eakage current

LII] ouy II J.U VVIIU] UI IT.

P () ? ?Sl[m 1:061,;)1‘1
R P (G nelest

conpensati ng for isamérpeala ﬁfm@m{ Ihﬁlﬂlelsﬂlt&ﬁ thBt

affects a firsi

portion of the int

t han t he

L ne (..Ull([).fgglizdo[ EZT] CU[T ent
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hydroimidazo [2,1-b} thiazole [-camphor-
sulfonate from the mother liquor; evaporating
the mother liquor; treating the residue with
hot acetone; separating an insoluble racemic
salt consisting of dl 6-phenyl-2,3,5,6-tetra-
hydroimidazo [2,1-b] thiazole d-10-camphor-
sulfonate or d! 6-phenyl-2,3,5,6-tetrahydro-
imidazo [2,1-b] thiazole [-10-camphor-
sulfonate; after cooling, separating from the
acetone filrate (-~ )6-phenyl-2,3,5,6-tetra-
hydroimidazo [2,1-b] thiazole d-10-camphor-
sulfonate or 4(+ )6-phenyl-2,3,5,6-tetrahydro-
imidazo (2, 1-b] thiazole [I-10-camphor-
sulfonate; treating the I(—)6-phenyl-2,3,5,6-
tetrahydroimidazo [2,1-b] thiazole d- or I-
10-camphorsulfonates or the d(+ )6-phenyl-
2,3,5,6-tetrahydroimidazo [2,1-b] thiazole d-
or I-10-camphorsulfonates with an amine,
ammonia or an alkali metal hydroxide or
carbonate; extracting the mixture obtained
with chloroform; and recovering from the
chloroform extract d(+ )6-phenyl-2,3,5,6-
tetrahydroimidazo [2,1-b] thiazole free or
substantially free of the I-isomer or I(—)6-
phenyl - 2,3,5,6 - tetrahydroimidazo [2,1 - b]
thiazole free or substantially free of the d-
isomer,

8. A method of preparing a hydrogen
halide salt of d(+) or I(—)6-phenyl-2,3,5,6-
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vl 5, t i Z0
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the d( +#phenyl 2,3,5,6-tetrahydroimidazo
[2,1-b] thiazole l-lO—camphorsulfonate, and
if desired treating the product thus formed
with ammonia to give the ammonium salt.

14. A method of resolving dJ-6-phenyl-
2,3,5,6-tetrahydroimidazo [2,1-b] thiazole,
substantlally as hereinbefore described.

15. d(+ )6 - phenyl - 2,3,5,6 - tetrahydro-
imidazo [2,1-b] thiazole free or substantially
free of the I-isomer, whenever obtained by
a method according to Claim 7 or Claim 14.

16. I(—)6 - phenyl - 2,3,5,6 - tetrahydro-
imidazo [2,1-b] thiazole free or substantially
free of the d-isomer, whenever obtainsd by a
method according to Claim 7 or Claim 14.

17. A hydrogen halide salt of d(+) or
(—)6 - phenyl - 2,3,5,6 - tetrahydroimidazo
[2,1-b] thiazole, whenever prepared by a
method accordmg to Claim 8.

18. A method of controlling helminths in
warm-blooded ammals, other than human
beings, comprising treating the animais with
I(-)6 - phenyl - 2,3,5,6 - tetrahydroimidazo
[2,1-b] thiazole free or substantially free of
the d-isomer, or a hydrogen halide salt of
this optical isomer.

19. An anthelmintic composition compris-
ing  I(—)6-phenyl-2,3,5,6-tetrahydroimidazo
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ABSTRACT | NTEGRATED Cl RCU TS WHI CH COVPENSATE FOR LOCAL CONDI TI ONS
Appar atus for conpensating for the effect of a | ocal condition on an
active el enent (105,117,119) in a portion (203) of an integrated

T ' i —detecting el enent (205) in the portiogn of the
integrated circuit which is subject to the |local condition for producing a
response to the local condition which is proportional to th@ocal
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and a conpensatio | enent

(207) which is coupled
reacti ng-to-the—response of
condi t i onangylmintic qompositichis rrgmpxispe AHEAS ateiralydioimidate {H1-bhehiggade toopriswhi ch i s
proporti 05{3&1;2”11' EﬁﬁtSﬁe LE’;é

gneé? g

condi tion;g

to the

£6 Lyt

g«i g4cti ng el enent

gazeldd ~hi ¢
ﬁ%%%w@mm@

mM—to-t-het-ocal-

; 39
ECTHPE e of ) e ooy
ﬁh‘pﬁidﬂﬁa neQIJlutto 8o

65

and to the Eportion for

appar atsus oficd/R6A& dn@ Sn indtt, do KR IR riEUN pRBUCE theNdefied Bydréped halide sty nam ¢ CMOS

i nt egr at ed WHAT WE CLAIM ISH-gure 3. 9. I(-)6 - phenyl - 2,3p5|6G; tefrahydro- ( ]?A?I OR ART)
VDD L I(-)6 - phenyl} 9g,3,5,6 - tetrahydro- imidagg)1 [2,1-b] thiazole d-lﬂﬁmphor- 107
103 imidazo [2,1—Miazoe free or subitin}ially sulfonate.

free of the d-isomer. 10. l(—)él-lgl;lv-:nyl - 2,3,5,6 - tetrahydro- BH C-
115 1013 2CBQCK - phenyl - 2,3,506l Gretrghydro-  imidazo [2,1-b] thiazole I-10-camphor-

imidazo [2,1-b] thiazole free or substantially sulfonate.

free of the Il-isomer. 11. d(+)6 - phenyl - 2,3,5,6 - tetrahydro- 73

3. I(-)6 - phenyl - 2,3,56 - tetrahydro- imidazo [2,1-b] thiazole d-10-camphor-

imidazo [2,1-b] thiazole having a rotation sulfonate.

15 of «]p?* —85.1° (concentration 10%,, CHCL,) 12. d(+)6 - phenyl - 2,3,5,6 - tetrahydro-
and melting point 60°—61.5° C. imidazo [2,1-b] thiazole I-10-camphor-

4. d(+)6 - phenyl - 2,3,5,6 - tetrahydro- sulfonate. 80
imidazo [2,1-b] thiazole having a rotation 13. A method of resolving dl-10-camphor-
of &]p? +85.1° (concentration 10%,, CHCl,) sulfonic acid, comprising treating dI-10-
20  and melting point 60°—61.5° C. camphorsulfonic acid with chloroform and
5. A hydrogen halide salt of either of the d(+ )6 - phenyl - 2,3,5,6 - tetrahydroimidazo
compounds defined in Claims 3 and 4. [2,1-b] ‘thiazole or I(—)6-phenyl-2,3,5,6- 85
6. The hydrogen chloride salt of either of tetrahydroimidazo [2,1-b] thiazole; cooling
the compounds defined in Claims 3 and 4. the mixture obtained to below 35° C;

25 7. A method of resolving dI 6-phenyl- separating the chloroform solvate d(+ )6-
2,3,5,6-tetrahydroimidazo  [2,1-b] thiazole phenyl - 2,3,5,6 - tetrahydroimidazo [2,1 -b]
comprising: treating d! 6-phenyl-2,3,5,6- thiazole d-10-camphorsulfonate or I(—)6- 90
tetrahydroimidazo [2,1-b] thiazole with phenyl - 2,3,5,6 - tetrahydroimidazo [2,1 - b]
chioroform and [-10- or d-10-camphor- thiazole I-10-camphorsuifonate from the

30 sulphonic acid; cooling the mixture obtained mother liquor; evaporating the mother
to below 35° C; separating the crystallized liquor; treating the concentrated mother
chloroform solvate of d(+ )6-phenyl-2,3,5,6- liquor with hot acctone; cooling the acetone 95
tetrahydroimidazo [2,1-b] thiazole d-10- mixture to crystallize the product; recovering
camphorsulfonate or [-6-phenyl-2,3,5,6-tetra- I(—)6 - phenyl - 2,3,5,6 - tetrahydroimidazo

35 hydroimidazo [2,1-b] thiazole I-camphor- {2,1-b] thiazole d-10-camphorsulfonate or
sulfonate from the mother liquor; evaporating the d(+ )6-phenyl-2,3,5,6-tetrahydroimidazo
the mother liquor; treating the residue with [2,1-b] thiazole /-10-camphorsulfonate; and 100
hot acetone; separating an insoluble racemic if desired treating the product thus formed
salt consisting of dF 6-phenyl-2,3,5,6-tetra- with ammonia to give the ammonium salt.

40 hydroimidazo [2,1-b] thiazole d-10-camphor- 14. A method of resolving dI-6-phenyl-
sulfonate or d! 6-phenyl-2,3,5,6-tetrahydro-  2,3,5,6-tetrahydroimidazo [2,1-b] thiazole,
imidazo [2,1-b] thiazole [-10-camphor- substantially as hereinbefore described. 105
sulfonate; after cooling, separating from the 15. d(+)6 - phenyl - 2,3,5,6 - tetrahydro-
acetone filtrate I(—)6-phenyl-2,3,5,6-tetra- imidazo [2,1-b] thiazole free or substantially

45 hydroimidazo [2,1-b] thiazole d-10-camphor- free of the I-isomer, whenever obtamed by
sulfonate or d(-+ )6-phenyl-2,3,5,6-tetrahydro- a method according to Claim 7 or Claim 14.
imidazo {2,1-b] thiazole I-10-camphor- 16. I(—)6 - phenyl - 2,3,5,6 - tetrahydro- 110
sulfonate; treating the I(—)6-phenyl-2,3,5,6- imidazo [2,1-b] thiazole free or substantially
tetrahydroimidazo [2,1-b] thiazole d- or I- free of the d-isomer, whenever obtained by a

50 10-camphorsulfonates or the d(+ )6-phenyl- method according to Claim 7 or Claim 14.
2,3,5,6-tetrahydroimidazo [2,1-b] thiazole d- 17. A hydrogen halide salt of d(+) or
or [-10-camphorsulfonates with an amine, I(—)6 - phenyl - 2,3,5,6 - tetrahydroimidazo 115
ammonia or an alkali metal hydroxide or [2,1-b] thiazole, whenever prepared by a
carbonate; extracting the mixture obtained method according to Claim 8.

55 with chloroform; and recovering from the 18. A method of controlling helminths in
chloroform extract  d(+ )6-phenyl-2,3,5,6- warm-blooded animals, other than human
tetrahydroimidazo [2,1-b] thiazole free or beings, comprising treating the animais with 120
substantially free of the I-isomer or I(-)6- I(—)6 - phenyl - 2,3,5,6 - tetrahydroimidazo
phenyl - 2,3,5,6 - tetrahydroimidazo [2,1-b] [2,1-b] thiazole free or substantially free of

60 thiazole free or substantially free of the d- the d-isomer, or a hydrogen halide salt of
isomer, this optical isomer.

8. A method of preparing a hydrogen 19. An anthelmintic composition compris- 125

halide salt of d(+) or I(—)6-phenyl-2,3,5,6-

ing ¥ -)6-phenyl-2,3,5,6-tetrahydroimidazo
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[2,1-b] thiazole free or substantially free of TREGEAR, THIEMANN & BLEACH,
the d-isomer, or a hydrogen halide salt of Chartered Patent Agents,
this optical isomer, and an inert, non-toxic Melbourne House, Aldwych, London, W.C.2,
carrier, Agents for the Applicants.
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