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photocnpted or r.produced .tthout the Drtor wr'tten con.ent of H •• 'ett­
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1.0 IN'"ODUCTION. 

Th. Contr.I " •• orr wi Dual dank S.I. NOdui. pr.vtd •• IK brt ••• f RAM 
Ind u, to '~K b,t ••• f RON. oro-nt,ed t" 2 •• 1.ctabl~ '~K bank •• Th .. 
• odul. co •• unfeat •• wtth t •• proe •••• r ov.r a top ,Ian. bu., thu. al10-
M'ng the .roc •••• r t •••• ret. et tt •• a.t.u. rate b, .1t.tnatthl th. 
bu. cont.ntlon and handaha •• protocol .f the botto. ,Ian. bu •• 

Th. RONs contatn the op.ratfnG "rewar. 'or the t.r.tn.1. Th. RA" 
provid •• fer a f.at ecc ••• scr.tchpad for .tack o,.ratton •• nd proor •• 
•• rt_bl.s. 

A .u ... r, of o,.rat'ng ~.r •• et.r. for the Control M ••• r, wi Due' ftant 
5.1. N.dul. I. contatned In table. I.a tnr.uqh 5.1. 

P ... t , S'ze CL .... Dt , ... tght' ...... r' No •• nel atur. ,.'-0.100 Inc".. ,CPound.) I z.a.: ••••• =:a,=======a=ca=_===a==.a====a:a=='a===_==.a •• ====.==a===_,.===== ••• ' 
, I I' 
I I 'I .26.0·60243 I ROM Control Me •• rr pca , 12.9 • 4.1 • 0.5 , O.~, , 
I , I I 
I I " •• =.=a.=.a=: •• ::==== •• ==.==.==.c=a.2=a=.z=:a=as~==.: ••• saa=~ •••••• =.= •• ==2.= •• ' , 

Nu.ber of •• ekpl.n. Slot. Nequtred: 1 I , 
=a .... = •• :.ar-.a..::z:aa=a •••• :: •••• a::.===:.::.:=:a.:= ••• s: •• :r.== •••• : •••••• =: •• : •• : 



lJ2~S 13255-'1243/13 
It.v JUN-IO-8D Control Me.or, wi Dual Y.nk Se1ect Module 

I 
I 
I Env'ron •• nt.,: C I » HP C).'I It c » Other: 
I 
I 
I R •• tr'ct'onl: Typ. t •• ted at product level 
I 
I 
I 
I=.====.===.~ •• =a:===:=~=====:=c=.====.=========~======z=a==:==a=====&====:=~=& 
I 
I 
I 
I 

=. 'I ur. R.te: D.8SJl 
2.8121 

Ipercent p.r 1000 IIour •• 
'Ntt" 12 ROM. 10.ded on PCA. 

_:a===:a.:.a:=a._:::=:==:==:::=.:::a::====:===::==:z=====:==================a:== 

,.bl. 3.0 'oMer S._pl, and Cloct Requ'r •• ent. - Me.lured 
CAt .'-~I Un1 ••• Other"t •• Spec1,t.d) 

=================·:=========~===.==a===========z=========2=.====.====:=~===.=C ••• 
I I I 

.5 Volt Suppl, I .12 V01t Suppl, I -1? V.lt Suppl, I .42 Vott Suppl, 
I I I • 5"0 .A I ..A I ..A I • .A 
I I I 
I I I 
I NOT APPLICABLE I NOt APPLICABLE I NOT APPLICABL[ 
I I I •• ===.=== •• =====:::=.=====:=== •• =z===.I==============~:==~===a=====s=== ••• ==.= 

I 
11~ vott. ac I 221 •• 1t, .c 

I 
• A I • A 

I 
NOT APPLICABLE I NOT APPLICABL[ •• _=====csa.:_=:=::::::=:= •• =:=:: •• ::==:==::=:.:==a=:.:.~:aa=.::a.az==.== ••• .c 

Clock freQueftC,: "HI 

NO' APPLICABLE =aac==.a:=az:=.==a •• aa=~= •• =.& •• = ••• = •• = •• a==a •• ===c=z.= ••• : ••• s •••••••••••••••• 
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I 

Tabl. 4.0 Switch Def'ntt'onl 

I Funct 'on 
I----~----~----------------~------------~------------~---~----I CLOSt I OPEN 

==.::.:===z~=.:: =============c=:z=============I======='==s=====:==_==c~.=.c •• 
RON ENABLE 

(RN' 
11.2.3 •••• ,12. 

.-... 
ISO 

----
DSG 

----
lSI 

----
DSI 

----
LRE 

.--.. 
URE 

----.10 

----All 

__ e. 

A12 

.... . 
A13 

---. 
A14 

I 

I 
The correlpondlng 8 b10ck , ,~. corr.IPondlno 8 block 
of RON t. enabled. I of RON tl dl •• bl.d. , 

I , 
Rank 0 relpond, to BANk SEL.I 8ank a ,e.pond. to 8ANK S[L. 
lin. equal to. '0'. I lin. equ.1 to a·I'. 

I , 
~."k 0 r •• pond. to DISB. RONI 8an' 0 p.IDond, to DISH. 
line equal to • '0'. I ltne equII to a 'I'. 

I'D", , 
I 
t 

I , 
oank 1 respond, to BANK $[L.I lank 1 '.IDond, to BANK S[L·I 

I , Itne eQua1 to a '0'. ,line .Qual to • 'I'. 

~a"' 1 r •• pond. to DISB. RON 
11ft. ~qu.1 to a 'Q'. 

'''e l .... r 512 brt •• of RAN 
are dt •• bled. 

,,,. upper 512 b,te. of RAM 
are dt.abl.d. 

'lAN re.,ond, t. AODRIO equal 
to • '0'. 

RA.. r •• p.nd. to ADDI'lI .Qual 
to • '0'. 

RA .. r.,pond. to ADDR12 equal 
t •• to'. 

RAN r •• p.net. to AOO ... 1 J eQu.' 
to • '0'. 

I , 

I 
RA" , •• pond. t. AOOR1' eQu"1 
to a '0'. I 

lank 1 r •• pond, to OISB. 
"ne equ.l to • 'I'. 

RON 

'he 10 .. er '12 byt., of RAM 
.,e .nabl.d. 

,,, •. Upp.r 512 b,te. of RAM 
.,e enab1ed. 

IA" r."ond. to ADDRIO equa' 
to a 'I'. 

IA .. r.'Plnd, t. ADDftl1 .qur.I 
to a 'I'. 

itA .. re"lnd. t. AODR 12 equa' 
to a 'I' • 

ftA" r.IP,nd. to ADOR 13 .qua1 
to • '1'. 

RAM ,."Ind. to A DOR l' .Qu.l 
to a 'I'. 

I 



1325:' 
Control Me.or, vi D~al ~.nk Select Module 

1325'1-"12'3/05 
ft. v JUN-l 0- "0 

~.o Connector I"for •• tion 

= •• ==: •• = •• =:===:=:=:======:========:=======~=::========::=::=:=:.:~.=a::a==s=z 
Connecto .. 

."d "n No. 
I 
I 

stan.' 
D~.cr'Dtton 

zazs: •• = •• ==== ====~~:====:==:= ===:==::===:~===:~===:=====::===:.:=::====:=== 

Pl. ,tn 1 

Pt" -3 
through 

"" -21 

+!aV .5 Volt Power SUD~l, 

GND Ground Co •• on ~etu .. n CPoNer and stgna" 

GND 

~-------~----- --~------~~-~--~ -.-----~-------------~--------~-----~---~--~--

Pl. Ptn -. aND Ground Co ... on q~tu .. n CPow~r and Stan.1. 

-H "ot Used 

"" -c 
) 

t""oun" ) Not U.~d 
Ptn -s ) 

-T PRIOR IN Bu. Control' ... Pr'o .. ,t, In 

-U PRIOR OUT Bu. Contro'l.r Pr'or,t, Out 

Ptn -V ) 

t" .. oug" ) Not U •• d 
Ptn -Z I) 

I 
I 

I 
I 



• .JiC:I·. 

Control M •• or, ~I Duel H.nk Select ~odul~ 
1)2'\-5·ctI243/06 
Rev "UN-l0-"0 

Table 5.1 

: •• a&~aa:~.z==z:=:==:=:=~:===:==~==:~:====:=;:aa:::=======:::::s==a:z==a::ZZ:E== 
I connector 
I and Pin No. I Ic.a_:.c=:_:::: ===::a:========= 
I P3, Ptn 1 
I 
I 

I 
- 2 

- .J 

- 4 

- 5 

- 6 

- ., 
- 8 

- 9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 

-IR 

-20 

-21 

GND 

ADDRO 

AOIJR 1 

ADOR~ 

ADDR3 

AOOM4 

AOOR'S 

ADDR6 

ADORl 

lDIlRR 

ADDR9 

ADOR 10 

AilOR1J 

ADDRI2 

ADDR13 

.DDRI' 

ADORI~ 

lOP-iCiiVE 

R[AD 

WRITf 

S'NC.PHASEI 

stGn.' 
O •• crtptt'Jn 

:===:=========:==~=====::==~========:=:===:=== 
Ground 

Add ..... Rt t 0 

Addre •• "ft 1 

Addre'. Htt 2 

Addre •• ntt 3 

Addr ••• Rtt • 

Addr ••• "it 5 

Addre •• Ait 6 

Addr ••• H tt ., 

Addr ••• 8tt ,. 

Add ..... Htt 9 

Addr ••• "tt 10 

Addr ••• "tt 11 

Addr ••• tI't 12 

Addr ••• Bit 11 

Addr ••• ftt t 14 

Addr ••• at t 15 • 

Negatl •• True, CLow) Indicat •• To, Plan. 
Modul. Addr ••• "e,ognttt_" CHtgh 
Cau •••• Bott •• Ple"e Bu. C,clp). 

High Ind'eete. TOD PI_"e Bu. Data Should 
a. Gated On. I 

t. V.ltd., 

S~ne .tgnal fro. the Droc ••• or CIOaOA-2) 
end PHASEI .10e' a .. e ANOed tog.ther. 

I 
I 
I 
I , 



1 J2!aS 
C.~trol N •• or, WI Du.' 81nk S.lect Module 

11255-91243/01 
Rev JUN-IO-"O 

Co""ector I 
and ,t., No. 1 

•• z.==z:=s==== 
P3, pt" • 

-ft 

-c 
-0 

-E 

-F 

-H 

-d 

-IC 

-L 

-N 

-N 

-p 

.... 
-5 

-I 

-u 

-v 
-II 

•• 
.y 

-, 

Connector Infor.atton Ctont'd.) 

==a=======s==s:: 
INO 

081TO 

D81Tl 

D8IT~ 

08113 

081'_ 

D8IT~ 

D81'6 

081" 

lANK SEL. 

iTo 

SYNC 

,,0 

DISA8L[ ROM 

NEN" 

IND 

~tQn.1 
Oe.c rt .. t ton 

==::====:=:=====:==:=a~====:==:==.=c==.==.=s=a 
Ground 

Dat. 8't 0 

O.ta Btt 1 

Data Btt 2 

O.ta Btt J 

Data Btt • 
Data "tt 5 

Data Btt 6 

Data 8tt , 
Not U.cd 

Rank •• Iect btt • on. of the t .. o 
b.nk •• 'ect I'ne •• 

Not U.ed 

Negat'"e Tru •• CLoII ) Ind'cat •• 
CA15 AI' AI3 A12)- = Cl0aO)H and 

.utpwt de"Ice .elect'on_ 
S,nc .tg".1 fro. the .. roc ••• or C8080A-2). 

Not U •• d 

HtSlh-lnd'cat •• Wrtt. or Output C,c1 •• 

U.ed •• anot hfPr banlr •• '.ct bit. 

I) 
I) Not U •• d 
I) 
1 
I "'g" Ind'cat •• Current Crel. t. a M •• or, , 

" •• d. 
I 
I Not U •• d 
I 
I Rround 

••••• a •• = ••• ~=a.=~a~a:.s.R •• Z&.za:&a:=.&sa.~~= •• :=na&:===.s=: •• =.==.: •••• = ••• :&Z 



, •• t Connector Infor •• tlon 

11255-912-3/DI 
"ev "UN-IO-IIO 

=z=====.==.=:=:s::s=:::s==a:=====:=a:===z=~===:==:======~=====2==:.====.=====R.: 
connector stgna' Stgnal 

and Pin Na. N ••• O .. scrtpt ton 
===::=.==~=== -~,.------ .. -... ----.. ~- ..... -~- .. ~.----- - ===:=========:====:===========z====~=:=:== •• z. 

P2, PI" I AltUS6 

- ~ .flUS_ 

- .s RONDO 

-, ABUS. 

- ~ MO"O~ 

- 6 AIjUS~ 

-, ABUSD 

- III ROND4 

- - I) 

Interna' Addre •• Bu. 8tt 4 

Me.or, Block 1 Select L'n_ 

Internal Addre •• Ru. 8tt 9 

Me.or, Block S Sel.ct Ltne 

Internal Addre •• 8u. Btt 2 

Internal Addre •• Bu. Btt 0 

"e.or, alock 5 Select Ltn. 

') Not Us.d 
-ID I) 

I 
-11 RO~11' "~.or, alock 1 S.le.t Ltne 

t 
-12 ROM13 I Me.or, 810ck 10 Seleet L'ne 

I p," -ll I) 
thr.ugh I) Not U •• d p," -IS I) =a======z=.a==:===a=:==za==a=====::==: •• ~===~====:=.===:: •• :.aa::::= ••• =.: •••••• 

• 



13255 
Centrol Me.or, WI Ou.' a.nk Select Module 

132155-.1243/019 
Rev "UN-l0-'D 

reble 5.3 'e.t Connector In'or •• tton (Cont-d •• 

:_ac:==a==_==z=======:z=====:==:a==z::=====::===:===::_==:::=:a========_==_===== 

•• a-=.=.a=.=:===.=:====.==I:Z==:I ••• ~=a==.z:===:==:=: •• a·z.='Z=a~nt~.=== •• a=.=.~ •• == •• 



11255 
Control M •• or, WI Ou.I aank S.lect Module 

15255-'12 • .1/10 
Rev JUN-IO-AO 

3.0 FUNCTIU"L DESCIIPTIOh. Ref.r to the block dtalra. (ttgure 1), .ch •• a­
ttc dtllr ••• ,tlur. l), tt.tng dtlqr •• ('foure 2', co.ponent locatton 
dtagr •• ,f'gure ••• and p.rt. II.t (02'40-'02.3) located tn the appen­
dt •• The 02~.0-'02'3 AON and 02'.0-60241 EPROM Control Me.or, PCA u •• 
the •••• blolk, and tt.Ing dlagr •••• 

Th. Control " •• or~ wi Oua' U.nk Select' "odule provld •• progra •• tor.ge 
In Read Onl, Meaorr CROM) for the Proce •• or (aIIDA-2) Nodule whtch con­
trol. the functtonl of the ter.'nal. 8, eo •• untcattno ow.r the top 
plane bus, tb. aodu1. p.r.lt. the proc.llo, to operate wtthout an, Witt 
.tat •• iurt"1 tn.tructton fetch an~ .tack oper.tton •• Th. block dtlvr •• 
• ho". the functton"l contl_luratton of the .odul •• 

Th. bOlrd f. d •• lgn to u •• MOSTEK "K3'OOD-"~ R ..... tth acce •• tt ••• 
of 2~D/)~0 nanol.cond. or 'OTOROLA "C"'88l'. Ro .... tth ace ••• tt •• of 
250 nanos.cond •• 

Not.: Th ••• ROM. hlwe pow.r down capabl'tt, when the, ar. not •• 1.­
cted. 



13J~5 
Contra' Me.or, WI Ou.' Bank Select Module 

1'2~5-1IJ12'3/11 
Ite. JUN-10- .. 0 

3.1 

S.I.1 

3.1.2 

.5.1.1 

s.l.r 

DATA AND ADDRESS DRIVER LOaie • 

T~e dat. drtver. are btdtrecttona' buffer. whtch present .tnt.u. 10.d­
tng to the CPU and .,ne.ront •• the .o.e •• nt of data alonQ a bfdfr.ctto­
nal bus on the PCA. The drt.er. are enabled on', when the control 10gte 
d.ter.tn •• that data t. recutred at the CPU or at the loca1 RAM. Th@r. 
t. one .et of drt •• r. for tran.ferrtng 'nfor •• t'on fro. the PCA to the 
CPU and anothe, for brtng'ng data fro. ~h. CPU to the local RAM. 

Data on the top p1an. bu. CPS connector) t. applted to the tnDuta of 
U15 and drlv.n onto t~e tnternal btdtrecttona' data bu. COBUSO- DBUS7). 
D.ta fro. the RONa c •• b, I btt •• t. drtven onto tht ••••• tnt.rn.' 
btdtrectlonal bu •• Addr ••• tnfor •• tton I. buff.r.d on the ~r.e ••• or 
CI080A-2. PCA, drtven ento the top plane bu •• end then thrOUGh U24. and 
U25 to the RON and RAM input ,tns. 

Th. 'ea.t .tgntftcant 13. and 9 .ddr ••• ltne. dt.trtbute addr ••• tnfor­
.atton throughout the ROM and RAM .rra, •• re.pecttv.',. ". 1 htghe.t 
orde, btt. ar ••••• tn.d to d.ter.lne Mhether 0' not the PCA t. betng 
.ddr •••• d. 

The Control Me.or, PCA t. de.tgned t. work wtt~ t~. Ne.t •• '4K ROR 
Cpart nu.ber J6000-4/a) or "otor01a Cpart nueb.r Ne"'8!"". The RON 
."tp • • r •• ~r. prolr •••• d. 250/300 neno •• cond. ace ••• tt.e. '.K btt • 
• rg.ntzed •• 8K b, • btt •• 

rhe RAN chiD •• re .t.ttc 4. N-channel "OS d.wtc •• that .r. or,en'z.d •• 
lK b, • btt •• 



I ~~:I:» 

Centrol Me.or, WI Ou~1 Bank Sel.ct ~oudl. 
11255-'1243/1' 
Ill." JUN-I0-ItO 

3.3.1 

RAN £NAdLE LOGIC • 

Th. lK lilA" t ••• d. up of tMO lK b, •• t.tl. N-ch.nn.1 .0. chtp~. T~. 
RAM •• , D. po.ttton.d an,where Mtt~In the r.nge 36-'4. b, u.tnG the 
.ddr~ •••• Iect .wttche. Al4, A13. A12. All, and AID. A 7-btt co.p.r.tor 
det.r.t"e ... he" the RAM bloct t. betng .ddr ••••• d. Th. con.t.nt b.tng 
applied to t~. co.p.r.tor t ••• t •• p.r the d •• crtptton of the .wttc~ 
•• ttlnos C.e. 'abl. 4.0) • 'he URE and LRE .elect ... ttche •• 1 •• allow 
the R'~ to b. conftg~r.d ••• n upp.r or lo ... r 512 b,t. bloct. or to be 
enttrel, dt •• bl.d ~, en.bled C~ee 'abl. '.0). Wh.n the co.p.rator reco­
gntz •• the addr ••• applted to tt. the RAM. are enabl.d and the 1'0" •• re 

dt •• bled • The co.pa,.tor logtc al •• ,etu,n. a iO;-iCiivE .tgnal thro­
ugh the TOP 'CTIVE logtc. 

==_===C:==========_=======K=== 'FFF C"KJ 

........... , ............... . 
Upper 512 a,t •• of RAN 

•••••••••••••••••••••••••••• Lower 512 8,t ••• f RAM 
•••••••••••••••••••••••••••• 

[ooa C571C) ) 
) 

DEOO ) 
) 

DeOD CS'.) ) 

II .f RAN ••• ttt.ned 
b.t .... n 5' .nd 57K. 
LIE enab' •• DCDD to 
DOff. URE en.bl •• 
OEOO to Df". 

Add. ' •• SNttch S.tttng. 
:a:a.:=a:=:z=a==a=:az== 
I A14 •••••• Open 
I AI3 •••••• Cl0.ed 
I AI2 •••••• 0 ... " , All •••••• O"n 
I AID •••••• a ... n 

N.t.: All the 'Mttch ••• n the board can be r.plac.d b, Ju.,.r •• In.ert 
tu.per. for clo •• d ... Itch ••• 

Th. C'u provtde •• 11 t~ ••• t UP and ~.Id tt.e. Plqutr.d b, t~ • •••• r. 
cht, •• ,tgur. 2 .ho ... the reed end wrtt. tt.tng r.letton.h', •• Th. 
wrtt. "gnal t. u •• d t. dt •• b •• the RAN .utDut. and the WO .tgnal t. 
u.ed te dtr.lt det. fro. the .r.c •••• , t. the RAN •• Th. WRITE pul,. 
leu ••• the IAN, t. Iter. the curr.nt .tet. of the d.t. Itne. et t~. 
' •• atton .ddr •••• d b, the addre •• 1 tn ••• 
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5 •• 

~.'.2 

5.5.2 

ROM rNA~L[ A~D BANK SELtC' L~8IC • 

Each ., the 8K ROM chtp ••• , be Ind'vldulll, dt •• bled. Thl. fe.tur. 
per.tt •• Ub.tltutlon .f apeclallzed flr.~are for apeetfte aDDllc.tton. 
wt thout NCIt'trtng a c •• plete ne .. aet of ••• 1& progr •••• d 'to" •• If .n .. " 
AOM ,. de-a.l.cted, t~. ROM (NARLE log'c will not return a iO;-icTlvr 
algna' wh.n an ace ••• t ••• d. to th.t 8K block. 8, u.I"; an lPRO" PCA, 
It t. po,.'ble for an EPROM to r.a'd, tn t~e •••• addr •••• pa,e ••• 
dt •• ble~ ROM, thus a aub.tltutlon .a, b~ acco.pll.hed. 

, •• BANe SELECT LOIIC a.lo ... the pl.e ••• nt of each 48K ROM ."a, at 1 
of •• 1< b1ock •• The bank nu.ber •••• Iecte~ b, the DIS ROM and aANK 
SEL. 1\~... 'h .... ,tch •• 8S0, ~SO. 8S1, and OSl ar. used to •• t the 
benk addre •• that .ac •• IIK banlc re~Do"d. to. On board IOQ'e ,u·event. 
e'th.r bank fro. betng .ce •••• d tf both have b.en a"'Qned the a ••• 
bank nu_ber ( ••• 'abl ••• oa. 

TOP AC'I~[ • AND READ LOSle • 

The TOP ACTIVE lOGIC rec'eve •• nabl~ .t1ft_l. fro. the ROM and lAM 

enable log'e and ,.turn •• negattve tr~ To;-ACiiV1 .tg"al to the 
~roe.l.or C 8010A-2 » PCA • 

'he READ LOIIC •••• tn •• the atatul fro. the proc ••• or C e080A-1 I 
PCA t. dete~.tn. tf t~. c,el. , •• etno to be a r.ad. 

,ht. all ••• the TO' ACllVE LOIIC t. return _ io~iC1iii .tlnal 
'n tt .. to prevent a bott •• p1_n_ ••• or, c,,\ •• 
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•• 0.1 

•• 0.2 

4.0.3 

'ININI CONSIDERATIONS. 

'he 8010'-2 Proce •• o. i. d"ven b, • clOCk Mhich ha •• b •• tc .e,iod of 
.00 "ano.e.onds. The •• are tMO cl.ck ,'on.l. whte_ d.ive th .. CPU and 
•• e gene,.ted on the Proce •• o. C80ROA-I. PCA. The.e cl.ck .ton.l • 
.. ve," the tt.ing .f .dd •••••• co.tnt f.o. the C·U and dete,.tn. the 
.et up ti ... requi •• d f.r 'nf •••• t'on that ... returned f, •• tit •••• 0., 
t. the ~,.c •••• r. Th. t'.tno dtaa.a. Ifiqu.e 2., .how. the tt.'na fop 
PHA1EI and PHASEI .n~ the re.ultant ace ••• tl •• that t. avatlab. at the _'n •• f the CPU. 

Add •••••• beco •• "al 'd at the .'n •• f the p ....... , a ••• 1.u •• f l'!'\ 
ftano.econd •• fter the rls'"o edge of PHAStl. Data .u.t be "a'.d at the 
pr.c •••• , 1.7 nan ••• cond. be' ••• the le.dtnq edge of the T3 ~HASr2. 
'h. tt.e •• qulred fro •• utput .f the addr ••• unttl the data .u.t b. 
v.ltd .t the CPU t. 45. n.no •• cond •• 

lh. tt ... equtr.d t. return the ,O;-iCiiii ,t,nal t. al ••• hown 

tn f'gure 2. '_e ;op-iCiiiE etgna. prevent, a b.tt •• plane •••• r, 
.,cle. The tl.tne .equt,.d for the r.turn of t-' •• tgnal ,. 26/t26 
"ano •• condl f •• 'OO/~OO nano.econd. P,oc •• sor-. cl.ck c,cle. 
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