
NATIONAL SEMTCNDUCTO! SYSTEMS 6 APPLICATIONS GROUP

USER I}.FORI1ATION

NS32332 CPU REVISIOII C

Januarg 2l' I9n

This is thc n!u, uler inforrnation sheet for tha NS32332 Rev c'

ITEII I
TITLE /5TS Clitch

DESCRIPTION
./STS output mag 9l itch ln r slave lnstruction'

SUGEESTED I.IORKAROUND AND COI1T4ENTS

Since the glitch occurs in pHIl, it ls posEible to bgpars it bu

, ' i;;;tir,g the. /STS and changing the latch output in PHIZ if no

I /STS ts-present (Note that the minimum de-assertion tine for
I

i /STS frbm the rising rdge of PHI2 is 6 nrec)' /STS rhould be

' regarded Bs €n earlU Inaication-of a me,nsr, cacle onlg iF a

lPAV (/ADs tf no'l1IlU) follou's it'

AFFECTED REVISIONS: C

ITEN 2
T-ITLE l.lrong BEO-3

DEscRrPTtoN -- L -..^ l r tn the ooerand rc:dii-"-iio_g lines nag have the E,rong value ln tha ope

cgcle (the read iron the dispatch tabte) rfter a Bus Errof or
Abort due to an oPe-rand f etch'

-SUGCESTED }IORKAROUND AND GOII}IENTS
None-

:

AFFECTED REVISIONS: B?, C

ITE}' 3
TITLE f"!"1 .Bus 

Error

DESCRIPTION
If CPU rdcelvcs: rlave'trap under the folloulng condltlons' it
rrritl rtop its crGcution eni as:ert lnc lotr urith-an Idle Strtur
(the;.rae ts.fatal bus Grrot condition)'

- Thc GPU 1r eiecuting.n FPU instruction vhlch c'n gencrrte '
rlave trap rrrith the destination qpenand bding rn FPU rrglrtcr'
-an'abortone}llnstructionfetchahradiepending.
- The lnstruction irnrnediatelg follorrring the FPU instruction to
be Grecuted has ltr op.gie ln the queue end has r tnetnorg

addrcsrlng mode,lth displaiement rnd thc rbort on fctch rhead
is on fctching the disPläcement'
--The Bus Intlrface Unit Pipeline ir clrer'

SUCGESTED TJORKAROUND AND COMNENTS
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Al though the cosrb ination of the rvents I s vcrU rrre' the bug

cän be bgpölred bg rernoving one of the lbove conditions' For

.r.toi" FPü'instruciiot't uhich can generate trap crn use tn?morU

as destination or I NOP c'n' U" inserted rfter 'n FPU

instructlon that uses FPU reglsteis as lts dcstination operand'

AFFECTED REVISIONS: C

ITEH 4
TITLE Rctried cgcle has s'rong BEO-3

DESCR IPTI ON

Ifanibbleih.Burrtoperandreadcaclelrretricd
the rctried bus cgclc teag have u'rong BEO-3'

SUEC€STED TJORKAROUND AND COMHENTS

If the BEO-3 havc u,rong r"ir.t, thc vrluc rill be thet of the

first cgcl" oe the burst. 
--ietrg rhould not be arserted to the'

öpü-iC rä+t .i"o"t ere detected u,hen burst is ih grogr€ss'

AFFECTED REVISTONS: C

ITEH 5
T.ITLE LNR HCR

DESCRIPTION
The instruction 'Ll,tR l{CR, srct' does . not f lurh the internal
rrrite valiCriion cächt t,n the CPU. The vrltc valldetion cache

is e three antrg.cachc th:t leeps t!. -rddresscs 
of tlie'last

three pä9e3 ,iiöi." into bg ttre. cpu. Tlercf or:, thc lltlu cen 90

from no transiitfon to trlnitation' ü'ithout' invalidating the

cntrics ln the cPU rrFtte validation cachc rnd potcntlallg lcad

to non re-erecbtabilitg on abort'

SUECESTED ]{ORKAROUND AI{D CO}1IIENTS.

Srrritching Crom user to supervisor or vice versa c'uses

flushings .of the.rr'ite vaiibation cachee to thc potential for
non rG-erecutabirrt,J upon "uort depends on the lgstern coftuare
and r.chat it does af f er- turiing on tnt tr:nrletlon' If therc 1s

€ chance for ;;; ;t-erccutabiri-tu "?91 
rbort' thcn erecuting a

dummg ;IOVSU lnrtruction befori itttt tnltruction rcill c'us!
flushlngs of t;; crche. If the instructlon seqy.e.l:G a'9 be

brolen bg rn lriterrupt or-t1ac.1 trlq' a dummg i{OVSU rhould be

inserted beforr RETT or'RETI lnstructionl'

AFFECTED REVISIONS: A4r B' F.2' C

ITEH 6
TITLE CPU| FPU mag losc sgnchronlzetlon

(RETRY ) ,

ionr that hrve a

all the oPcrands
Error on onc of

DESCRIPTION
Durlng the Grecutlon of ccrtein slrve lnstruct
rnernorg destinetion, thc CPU after transfrrring
to thc FPU may get aborted due to Abort or' Bus

the f ollorrllng bus'cgcles:
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- A rced. for aff:ctivr address calcrr::l?r.of the destinetion..,1" j;i:: ::;::.:";;;;,i;j:ir;:;tj" needed ,. ca, cu,a,e ;;.
Since the rlrve hrs rrccivcd rll of. itr operends, {t continuer?recutlon rnd tt.iti." coöpletes the r";i;;;;;;; and esserts a
DoNE pur:" yhr.h-;i;; öa rgr,o".J ;s the a;u; or the rlave;;":j;,iii::i":*r.ir+_,^l;i;ii;";"i:;:: i" up.n erecu,i.n
;:;"::;"i!"';";g"j;j;.i::,'::1;.ili:. rzspi -o" 

.,sDo,.,E, arrivessrave instructlon ii-*," Abort n",.,;l::: tlnit':;;'i":l;.:ilii.. betk,een t!. cpu 
"io 

-ir," 
,i;;; ,;;i be ro.i..- ,it rollorrrins is

:1,: ]:.:.":_.n; 
r";;;,;;i";;-;;";.;;e susccpriur" to this bus:

!iiqü;"1'ä,1'."Io315;""?::|;,13Y]31 rRrr'{c. FLooR; sFsR 
""0

ii;ffi.ii;"is' 
s --röü;; Gö;,'ÄiÄi"l"o counterpart cusrora sraveForrnat lZ, tS.:7 - SeRTf, LOeBf, COSIf end countcSlave lnstructions riart iustoo

SUCOESTED I.,ORKAROUND AND COiIIIENTSThe probabiritr'";"Ir,j"i.I;;;il:-", 
thi." farlurc is vers rouri;:"J".iü.,tl.l:i:';;tli;jli';;i.j .n,ri,,i-'. *ue and *,.sravc rhourc iii "ppr""-i, tr,".i""iü il;13:T"r;i:i;;:i.jfii::!;:Jliü :l:.i::;l*il":l :li.l:".. 

-;i;;.'"Iiji.",.ii.,, 
in

;i::ffi8';;l::. 
r"si","tio.' 

"oTorete ln.l: .l::;!i:" ilj;:..jl;rE rrtcs the 3?332 a minlrnüo- of 45 cloct cgclcs froen Abort /Bus fl'or lo-"ir...rtron oi ;;: firrr irrt"rl.rli.il"ill
iiiii'lit,li"ilit; "::.ili;jiii:";::I 11_. ooxä-;;;." ui,hin 45prob rcn. r,v -Lrtc räst operrnd, then there i s noThe ontg instructions tn _thc. above 

l::a^^il:al-n"r. ronsere:ecution tines than +s cro.r ;;;i;" arc RoUND, tRuNc, FLooR,' soRTf and cosic -iiätr" 
that ;;:'=ärrro. slave: instructionerccution timet a"p"iJ _-9, their iioreacntattoi.r. The @orsti:iif ":;:rt::" iil;ri""-noumo. 

-äünc,'l',1,,0 
FLooR ;i;,, the 4sr n struc t i,i - i" ;; ;- ; -..0 Il ::,, 

";i";lll.,, 
n "iiit,, $:. iif i:;r"#rerrrer than- 

- rs -;;;i.t --;;;;= 
an:_ rrrrr non-requrnriarinstruction fetch ln tiJi :rccption t"r,Of.r. As io" sOnfC end

cosrf, thes rrave ";l ;:;; i"pr!i"i;.;-;, N.ttonat Fpu devices.AFFECTED REVISIONS: A4, B, BZ, C

ITEN 7
TITLE /ÄC bug

DESCR IPTION
rf /nc rignar 

- 
r: rour rohrrr-sro-3-hlve - vrrue of r€roe . fatalbus error rs rndi."i"J:'";" 

!h. eoiioring.c.6Gs for a period orone cloct cvcle oF r.ir ,iL t -r.,I';ilil 
"ro., indicare rdre
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SUGCESTED T{ORKAROUND ANDA fatal bus rrror rhould
for tulo cloct cgcles.

cotltlENTS
be datccted 7C /äC*(STO_3_O). ls rctivc

,a

arCfoptoCG3joDe eVoldof the prrt. National
that the NS3Z33Z

sposrl.

Page 4

rtetus (:rro).
l- /t<c 1r actlvated uhrle thc try tr perforning €non-rrquential fetch during .n .bort aclnouledge ßequGnce. rfthe non-s"quential fetch bursts, status line, ,iU .i"-.Oe theirvalues ?ron ? to o durlng pHrr 14 0f the rrst 

"rtui". /t1c uillreturn hi9h. cgcle later during pHIl Ti.2- /nc is ectivatcd durrng an opcrend tranrfcn thrt cro'.s?s .page boundary. If this operand tranrfer bus cgclc aetrterminated brJ rn abont or bus'error, i;. lnc and the status
;i?Ui: 

,il I chanse at thr säme time. rhur /ni;csiä-s=o) qau

AFFECTED REVISTONS: B, BZ, C'.

The lnterror'of the NS3z33z p"itt"9"..contarns a smalr arnount ofBengllium Oride, a substan,inrrareo- nroi'"r use and Iirillj-lil olii"iot';::: t;:;;i":l;l
hazard to the and uger. 'r-- rrrver.e pgEC'

t'lARNrNo: .usE cAUTroN rN DrsposAl-. Do Nor cor,rpAcr oR cRrND up;Srrlilä rNHALAr,iroN oF rHE co''"eöieö nenai*d-ör-iHe pARr rs

If it tt necei3arg to ditpose of thelnhalatlon of .the- aorp".t.d rernainsSemiconducton öorporation recommendsmlcroproccs3or be returned to NS-ä;";;

H
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December 4r 1986

I. Under heavy current, loadsr the aultchlng t,ranslenta may cauae
E,he Low -l.evel volcages on t,he out,put, eignala co reach levels
hlgher than t,hose epecifled ln the daca eheet. Thle problen
can be avorded by reduclng the Ioad on t,he out,put, aignals and
uslng I ROGERS' cype capacit,ors aa bypaselng capa. Note that
t,he part, ls epectfied Eo sink 2 mA when Vol ta aE o.IOVcc (MAX
for VoL ). This ia noE the same as the NS3220l whlch ie
epeclfied to sink 20 nA when Vol 1e at 0.5 volts.

NATIONAL SEMICONDUCTOR SYSTEMS & APPLICATIONS GROUP
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NS32382 lll'lu

Augusc 25t 1986

ITEM IT
TITLE NoNe

DESCRIPTION
There are no known bugs in this part.

.a
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NS32OBI FPUr Revlelon

Auglst, IIr 1986

l.

DOCU}TENTATION CLARIFICATION

The followrng are clarlflcaclona
current NS3208I FPU documentatlon:

When t,he FPU eignale Ehac 1E, ta
lnaEructlon (by pulalng the SPC pln
war't for at leasc t,no cyclee of
readlng the St,atus Word. Serles
requt.rement,.

or correct,lona Eo t,he

flnlshed proceaslng an
low)r lt, 1e necessary to

the clock (CLK) before
32000 CPUrs Batlsfy thls

)
IT.;t

2.

3.

Afr,er readlng the statua word fron the Fpur lc le necessaty
to walt for chree cycles of the CLK clock before readlng a
result. Serles 32OOO CPUrg aaclsfy thla requlremenE.

glhenever an PPU error conditlon occurar the FSR TT ftelä la
loaded wlE,h E,he 

' error codel Eegärol,esg of whether chat
condrtron ls enabled to cauee a Erap. An FpU lnecruct,lon
can therefore complete normally and stlll dleplay a code of
OOI (Underflow) or IIO (Inexacc Resulr). Thle code rematns
ln the TT fleld only untll the next float,tng-polnr
lnscrucE,ion (other than SFSR) conpleces. Early
documentatlon has etrongly lnplled t,hat E,he TT fleld will
appear non-zero only if a trap accually occura. Thts hae
been ftxed ln the Serles 32000 Inatruct,lon Sec Reference
ltanualr Doc. No. 42O0IOO99-OOIB, and ln the Serres 32OOO
Databook.

4. The FSR TT fleld le loaded wlc,h a n6w error aEaEuB value
(zero 1f no error) ac the end of every floatlng-polnt
lnscruct,lon excepc LESR or SFSR. (The LPSR lnscructlon
loads che TT fleldr but r{lth the value supplted by r,he
programmer lnst,ead of slth error scatus ) . ltosc
documentation to dater howeverr has gtated that the FSR TT
fleld ls alcered only lf an error occurs - or ff the LPSR.
lnstructlon 1s exeluted. The necesaary changee appear 111'
the Serles 32000 InstructLon SeE, llanualr Doc. No.
42OOIOO99-OOIBr äDd ln the Serles 32OOO Databook. -
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5.

6.

7.

8.

Aeynchronous C1nlng of SPC pulae8 wlEh respecE, Eo CLK does
nol work rellably. Tranafera to t,he PPU muaE, follow
NS32OOO-aerles CPU tlmlng exactly3 1.Q. r the SPC pulee must
Btart shorE,ly afE,er a CLK rlelng edge and termlnat'e thort,ly
afcer the n€xt r181ng edge. If Che FPU 1s uaed aa a Slave
Proceasor wlth a Serlee 32OOO CPUI lC should be clocked wlt'h
the TCU CTTL slgnal. The necesaary changea have been made
ln t,he Serles 32000 Databook.

When Eranaferrlng Che ID Byte and the Operatlon Word t.o the
FPUr there muaE be a gap of at leaet, one clock cycle between
T4 of the ID Byte tranafer and Tl of the Operatlon Word
Cransfer. Fallure to do thls can make regl8ter-to-reglster
forns of FPU lnaE,ructlona execuce unrellably- Thie
requlremenc 1s net, by 32OOO-serlea CPUTE. DaEa aheeta and
AppllcaCion Not,e AN383 do not, yeE nenElon iE.

The nlnlmum clock frequency (CtK Pln) La 4 lthz lnscead
2OO Khz aa gcaced ln E,he daga gheeE.

l{hen the FPU le used in a aystem E,hat, lncludeg the lllMUr the
FPU RST pln muat be tred to the syaE,em reset r llot the
RST/ABT pln of the lllllu.

of
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National Semiconductor

This 1g the new uaer lnfornatton eheet for the Ns32332.

ITE}I II
TITLE RDVAL I I{RVAL

DESCRIPTION
The RDVALT WRVAL lnacrucrions are not

SUGGESTED WORKAROUND AND COHIIENTS

f uncE,lonaI.

?hese lnst,rucElona ehould be eimulated by sof t,ware. Forexample RDVAL R3 can be replaced by a brancir (BSR) to WRDVAL.Here tlRDvAL routl.ne elmulates RDVAL R3 and ret,urna Ehe resulrln Ehe flag brr, of r,he pSR reglerer.
w rdval:

Dl'Cpsrw
aave
npvd
ashd
andd
addd

rblcb
..bfc

tbrE,b
bfc
rnovd
ashd
andd
addd

tblEb
bfc
blcpsrb

w_ret:
re9Eore
biapsrw
ret

w bad:

$0x8OO
[16r E7f
r3r t7
$-fa t E7
$Ox3fCr t7
_upcel t E7

$2, O(r7)
w bad
9ö', o(r7)
w bad
r3, 16
$-7, 16
$OxIFFFS t t6
_upce2 t t6

$2, O(16)
w bad
g7x20

[16r E7J
$Ox80O
o

*turn off lnterrupta '

llndex into pcel rable

Ithe R3 addrese correspondlng
fentry ln ptel
lls read ok?
lno readr return error
*1E t,he address valld?
lnor ültU ehould abort
lgec pte2 enrry

*che R3 address corresponding
lentry ln pte2
lle read ok?

lrdval ie ok

lenabl.e lncerrupts
*rec,urn

lrdval fatledr sec flag blc,

Br 82

blapsrw gOx2O
. br rr_ret,

AFEECTED REVISIONS: A4t

ITEtit *2
TITLE ILO HOLD

DESCRIPTION
rf the /noto lnpuc l,s aseerced whlle cBrrrt or sBrrrl ia betng
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execuEed r Ehe Ns32332 cPU w1J.l
conE,lnu€a Eo 6tay ln thla state even

iuceesreD woRKARoUND AND collltENTs
The ,/ROLD ehould be aynchronlzed to
AFFECTED REVISIONS: A4I BT 82

ITE}I I3
TITLE INT STRING

aE a€rt che /atoa ouEput, and
when /nOr"o 1a deaaeärted.

the /ADS our,pur.

Page 2

DESCRIPTION
rf /Hur or r/rlrr gec a+EerEed durrng Ehe execuElon of one of theinatruct,loner llovsl r. llovsrr sKpsi, r sKpsrr cMpsl r cltpsrr wArrr
Ehe flrsr rnr,errupE Acknowledge aE,ar,ua rnay be olor lneread ofoloo. Also in the caae of /rHtr the lirst End of rnterrupcacatua may be OIII lnecead of OllO.

SUGGESTED WORKAROUND AND COIiI}IENTS
Thle bug should noc creage any problem unless che acat,ua blcgare 'be1ng decoded to Atitärentlate masEer and caecadedlnE,errupt acknowledge/, reE,urn from int,errupt cyclee.
AFFECTED REVISIONS: A4T BT 92

ITE}T *4
TITLE PRE-PETCH ABORI WITH INTERRUPTS

DESCRIPTION
It a pre-fetch cycle geta aborc,ed and an external interrupr(/rNTr /nUr) rs aseerted \rlthln a certlan tlme fron the ABoRi,rhe NS32332 may halc execuE,lon and floac 188 outpuE,a pl.na.Thla bug le very rare due to the exact Elmlngs lc requlres-.
SUGGESTED I{ORKAROUND AND COT{I,IENTS
/rHr or ,/Nttl ghould be eynchronlzed to the ,/pps oucpur,.

AFFECTED REVISIONS: A4I B

rtEt't l5
TITLE N}II

DESCRIPSION
/nur inpuE, nay be rgnored. by che NS32332 lf 1r te aeserced aE acert,al'n tlne wlth respect to the lnternal ecace of the NS32332.
SUGGESTED WORKAROUND AND COIIITIIENTS
None

AFFECTED REVISIONS: A4T B

ITE}I *6
TITLE BURST I^IITH FLOAT

DESCRIPTION
/Bour (fornerly /gnee) gecs asserced regardless of Ehe etace ofthe /el-t lnput. NoEe chat /Bout ahoutä get aseerEed afcer the



Sepcember 29 t .t98b

/FLT rnpuc 1a deacElvaced.

SUGGESTED WORKAROUND AND COMMENTS
None

AFFECTED REVISIONSs A4r B

ITE}T 
'7IITLE üIXTNG FAST AND SLOhI SLAVE PROTOCOL

DESCRIPTION
rf a ar'ave lnstruc.l.n 1e be:.ng execuEed wiEh Ehe ar.ow slaveprotocolr Ehe-. upger byEe tioiÄ;aii ls xxxxxxxx lneread ofrrxxxxxl when Ehe cpu lsÄueg Ehe rD byce t"cuiu"----;j. A faaralave nay underecand thla as lce' rD byte and lnltlace 1t8prococor wrEh E,he cpu resulcing r"-Äue conE,entl0n.
SUGGESTED WORKAROUND AND CO}I}iENIS

I:f 
r however E,he probabrlrry of fallure due Eo cnla bug is

APFECTED REVISIONS: A4t Br 82

ITEI| 18
TISLE L}IR I{CR

DESCRIPTION
The lnstrucEr'on rLuR ltcRr 

'rc' does noE flush the lnternarwrtte validatlon cache ln the CpU. rnereiärä, tn" MMU can gofron no transraclon ro tiansratlon erBhout rnvaiioa.lng theentrlea ln the cpu wrlte valldatlon caehe and lead to nonre-executabllity on abort. s'.v

SUGGESTED IIORKAROUND AND CO}IIIIENTSErecucing a dunmy ltovsu lnstructlon before thlg lnstrucclonwlll cauae fruihtnge of trr"-"iiie iarrdarlon cache. rf rhelnecrucElon sequence may be orot<en-oy 
-an 

lnterrupc or E,racer,räp, a dunmy lrovsu ghould be t.iserted before RETT or RErrinstrucglong. -"vs-bss \,rstlr'tel ÄE

AFFECTED REVISIONS: A4t Br B2t C .

The lnterlor of che NS32332 package contarna a smarr amount ofBeryllrum oxlder a subscance :fraE-Tay fo"" . hearch hazard whenlnhaled- Normar use and apprtcatloi -Änourd pose no hearthhazard Eo Ehe end uger. "'vgrg Pe-'e

tlARNrNGs usE cAUTroN rN DrsposAl. Do Nor cor{pAcr oR GRrND up/SO THAI INHALATION OP THE COIIPACTED REüArNS O8 rrri"iiär ;:JPOSSIBLE.

If rt la neceseary to dlepose of che nlcroproceaoor, avoldlnhalatlon of !Ä" .orpiär"a remalns of che par.. Narronalsemtconduccor corporacion reconmends chat Ehe Ns32332nlcroproces.or be räturned to Nsc for dleposar.

r(lge J

F
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NS32332

PRODUCT UPDATE

NS32332 CPU Revision D

PRODUCT DATA SHEET CIIÄNGE/CLARTFICAfiON:
1. The /MC should be detectcd as vabd if it bolds its value for two consecutive clock cycles

2. If tbe NS32332 is uecuting an i-ostruction whjch rcsults in a jump and thus a gueue flush,
and iu BI-- is prefetching via bursting, the burst will be tcrminatect before the address

" reaches an appropriate boundary (i.a t0 bytr boundary in the 32 bir bus mode). lD thjs case
/BOUT rrill be deasserted indicating an intcrnal trrmination of .tbe bursr

3. ln the NS32332 data sheet, there is no MAX specifed for tBERh. The state afer detcctiag a Bus
Error in T4 state is a Ti. The Bus Error should be deassertcd to tbe CPU at the latcst in the
beginning of the cycle follo*'ing tbis Ti cycle

4. The opcodes for the LCR and SCR instructions are incorrect as shown in the data sheel The
oorrect opcodes are OO10 and OOll for LCR and SC& respectively.

5. The Max for AC parameter tDr has been changed to 38 and 50 Ds at 15 and 10 \{hz
respectively. Tbjs parameter is measured relative to the PHI1 RE of the srate T3.

6. As of revision D, the NS32c201 sbould be used to provide the PHi clocks of tbe NS32332.
This is due to the tightening of the non-overlap timing specifcation (tnO\rl) for the NS32332.
The NS32c201 provides the required PHi signals for the NS32332.

7, Output leakage currenr, Io(OFF), for AD pi:rs (l,O pins iD TRI-STATE condirion) is as
folloq's -150 microamps u'hen Vout - 0.4 volu +1 mA n'hen Vout - Vcc +350 microampe q'hen
Vout - 2-4 volts For the pg6xining output pins the output leakage current is {0 and +60
microamps u'ben Vout is at 0.4 volts and Vcc respectivel5r.

8. Tbe maximum for the active supply curreDt (Icc mar) js 60O mA.

9. The minimum Vch is 4.25 volts r*'hen tbe part is operating i-n the 4.54.75 voltagp raage (tOet
tolerance pan).



Series 32000 February 1988

NS32c201

PRODUCT INFORIvIA TION:
1. Description:

Worliaround

L Description:

Workaroun&

3. Description:

4. Description:

PRODUCT I,JPDATE

NS32c201 TCu Revision C

Under heavy curr€Dt loads the spi6hing transienls may cause thc lor*'
level voltages oD the output signals to reach levels higber than the specified
in the data sheet.

This problem can be avoided by reducing the load o the output signals and
using ?OGERS' type capacitors as bypassilg caps- Notc that the part is
specifed to sin-k 2 mA when Vol is at O.lOVcc 6aeX for Vol). This is not
the same as the NS32201 which is specified to srnt 20 nA when Vol is at
Oi volts

The output signals of this revision of the NS32c2O1 may erhibit overshootz'
undershoot when switching from one statr to anotber. The magnitude of the
spiles depend on several conditions such as loading of the TCu outputs,
placing of the TCtl relative to the rest of the clustcr, robustness of the TCL
Vcc and GND inputs decoupling and the inductancc of the TCL] mcket and
the rc board traccs

Therefore, it is recommended that zcro ohm resistors be insert€d on the
PHli patbs to provide tbe capabality for slowing these signals in case the
overshoot/ undershoot make the PHli levels out of tbe C?U spec. h is
further recommended tbat the TCU be soldered ilto the board to minimizc
inductance of the paths from the PCB Vcc and G\rD planes the to TCt'
Vcc and G\iD pi.ns

During reset (/RSTI input held lon'), the TC'LI r*ill stop clocking if the
/RWEN/SYNC input is high.

Tbe minimum Voh for PHI1 and PHI2 is 425 vohs when the pans is
operatiag at 4J volts (10?o tolerance part).
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usE of the Ns32332 r,lth the Ns32082 and the Ns3220l
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care ehould be taken shen thc Ns32332 1s deelgned ln a

8y8teE slth the Ns322O1 and the Ns32082. Two conflguratlons
nled to be consldered, oac ulth llUU and onc rlthout.

In a couflguratloa nl'thout an HHU, TCU lnd cPu both run a

four clock "icr. !.re (flgure l). Thc RDY clgnal la thc only
ir,"orp"tlble eigaal'betncen the CPU aad thc TCU and thcrcfore
the RDY output of thc TCU ahould Dot'be dlrcctly connectcd to
rhe RDY lnpur of the Ns32332. The NS32332 eauplea 1te RDY

lnput ln rhe ulddle of T3 uhlle thc Ns322Ol asscrta lte RDY

""ip"t 
ahortly aftcr the nlddle of T2 and rcEovee lt chortly

af ter rhe riaat. of T3, thua thc NS32332 3,DY lnput hold tlne
iiipifr) la DoE net. To neet tRDYb, the RDY outPut of the
NS322OI ehould bc cloclsed by tbe rlelag cdgc of thc-CTTL uslng
;-;-;;;" ftrp-giop-(74As74) aud then takeu to the Ns32332' It
should be Botcd tbat the NS32332 outPüt3 thc data ln a rrlte
;;;i;-to-T3 ";i;""-or/sD6NE 

plD 1e_caaplcd los oo thc rlslng
edge of thc reaeE ln shich ät". tbe data !e outPut durtng T2'
il; DT/SDONE pfo f a lnpleaeotcd as of rcvlsloa B of the
N532332.

Ia a couflguratt.oa s!.th ltHU thc NS32332 ru1a e four clock
cycle bue strtte thc Ns32O82 ruos I flvc cyclc bu8' Trro

oittoae cEP bc clersized.
The flrsr optlqa le extendlng tbe Ns32332 bo! cyclc 

-Co

flvc clocke b; addlng a bliuä rralt ltatc'that bypsesca tl'
iiiiZOi-(f 1gor"'2). ThIe conf lguratlo.n Benerally ^reguircB the
nlalrau:n haidware uodlflcatioa for ! 320rx bascd dcalga to run
the NS32332. Eere the NSe2zOl oqqpSt-alguale- caa be uaed to
lnterface the NS32332 ;;t the N'fJ2082 to the racEory or l!9:
Addltl0nal rralt statea can be lneerted by c10ck,1ng thc RDY

output of the .TCII.
The secoud oPtloa la to have the NS32332 rug t four clock

cycle bus iirglt. 3). ra thls couflguratlon the Ns3220l
outpur elgnaia ä.o aot be ueed to laterfacc thc NS32332 to
Eel0ory or ll Oi thcy can oaly be traed to laterf ace tbe NS32082

to the EeEotJr- fa ifrfe confl8uratloD a revlsloo N of the
NS32082 ghould be uBed.

i *J-

SERIES 32OOO
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