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'modol of it was nppraved for use by tlu Mcmury Qmuy.

 some of its applications. This cireuit ig compatible with the p

cireuit Ust,

‘excepd that it has two lavels of dontrel in a current path instesd of one. Since
" most of the delay In these circuits oceur when the curveat is !rmhmod into
~ a voltage to control the next current, this means that in some appiications the
“cascode gate can perform two levels of logic' before transforming the ¢current

_logical operations. In other applications it has other advantages, mest of whi

| ri.m i ulmu Y miul am’xc of m gnu tn ¢mn. M my bo naa. thncir-%’[’
cuit may be divided into two major parts. These are shown upanhly in rzm, =

-rlgmn 2 md 3 nhow thu omitht c\umm blmk. v‘rhn npnnat mouum . .
'cummxt sources which replace the current determining resisser of the present

- required between the output of an N-type or P-type logieal block and the input of - .
“an Emitter Current Bloek. The ttmhwx "1‘3 may bq omitted u no logiul oy-»;_.
'auuon is nquind at thin lcvcl " . ,
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The cuem mumplo gate was und as mrt at m trmuwﬂnd hyh ulwtoz
unit in the Harvest Data Flow Model. Later a npocwq’utp“ aiualo-vautpm

The wmn nf this mcmeundum u m ﬁu:uu the gmul enndn gmh md 5
pent trmto» oy
tor standard circuits, and it iu ucnmm nded that is M bclM lta ﬂw upprﬂwa

The aucndu ptn mrmu in tho umu mm‘r an m ”nm lmnﬁ unm.

inte a mu". This permits & reduction in the time required to perform sem

can lead, either directly or indirectly, to an. tmymvmm in muuen -md&
Some ol thon wﬂl be daurlhod Mt: L , : ,

2. 3 md 4. 'l'hc coupling mm:'kn uud are ahawn in l‘xgun 5. -

standard cireuits. This has been callad the Emitter Current Block because it ]' R
supplies emitter current to the other hlack. Since thess work abeut +6 velts oy
-12 volts, one of the special coupling networks shown as the tup of Figure 5 is
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 would contain twe transistors, The Mgiul Current Galt would require atotal |
. of nine transisters, one more than the aumber of 'and' 'mmu. Assuming ﬂmlf
 transistors per eard, this would be three cards, This :
 makes 400 cards, 1100 transistors, and 100 units of euxvent a8 against 900

space uku timﬁ. there iu alsor a time "improwmom Mr

' auin "mr‘ «ueuu in blaek tom. ,

- mu«y nlémr, ,m carry po.th is anc ld;iui lovc! per N‘lo

: Figun 11 nhawu a variation of m Gnrry Gomrm ﬂtum' ma F
~ with the tddQl' u dnircd, lt gtvu thq umo outwu but dou m uqﬂto thﬁ E
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" The second block has been called the Logical Current Unit bacause it controls
_the path of the curreat produced by the Emitter Current Block in accordance
~ with the circuit logic. This block differs from the present logical block inthat
" {ts qurrent source is external and that all collector connections are b»uhnut S
separately. Its outputs require the same euuplin' networks and have the same S

driving capabilities as the conventional N- typa or Patm logiul bloeka e
One particularly useful application of the Cascods Multiple Gate is as a shifter

~ on the sutput of a register, This upplwltion requires the use of & number of

‘and' circuits on each output of a register, each producing & dﬂfannt m.ut-l ‘
shift. Applications requiring as many a¢ e¢ight possible degroas of shift have
been entountered. Using conventional ¢ircuits this weuld require the mcﬂun
of a driver abead of the logic, which makes a total of nine cards, twentyesix
transistors and eight units of current. Since only one shift position would be re+
quired at ons time, the ¢ircuit shown in Figure 1 could be used for this purpess.
Assuming that single level control only is required, the Emitter Current Bleck

cards, sleven transisters, and one unit #f current. Fa & Nundred-bit unitthis

cards, 2600 transistors, and 800 units of current. Since eards take apmc. md

ed w“thnf i hcmu an exclu-iw i-'vi
plementary inputs and does not have the
in the output as a result of tmwpn ]

. 10 and Q, ‘Bl
’“m ’o ! . . :

riguﬂ:- 10 llwm a tnu sdder using ﬂunzclrwm. pis mﬂﬁ W 0( 80 tun-
sistors per bit. It should be noted that when using this ua- wit ln & rimo o

' ybn unﬂ
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: 'ﬂu ¢1rcu£t btukdowa. method at reprumtluoa. and bla«k mn mu dwch- i
. opcd ior this tcpart. aud urq not l@pnwd aMMn. : P 4
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‘ _prcviou- famauan of (AIVBI)

ﬂgurc 13 lh'm [ ) ai;n&l dtntrtbuﬂon nvitom m blm:k lnm hﬂtﬁ" wuh thd

same ¢£rm£t mm cmly ﬂu puunt -mra clt«um..

" The ab»vo m ckovm some o!”nm. uses of the cnua. muluﬂo nu. lt .
_is not preposed as a spocial circuit or as 2 new type of gireuit to displacs the
present standards, but as a. variation of the present circuits that has mmcuat B e
_specisl advantages and wide mu;h peunth.l uu‘o to bc i.uﬂmd in tlu ;mnwi_ Sl
ed -tmdard ctreu&t listing. R , , G ey
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