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To provide for compatibiLity between the core rope menory and lts
potential successor, the braid memory, a comtron point of departure has

been estabLlshed, caLled the Fixed Merrory Address. Ttris is a sixteen

biE totaL address generated as a function of the contents of S, FBAIIK,

and Ehe three Fixed Extension btts. It provides up to 651536 words of

fixed memory. The core rope memory contains only 361864 words; it is

not yet knor^m how nany worde a btaild meurry might eootaifl.

1. Conyels:!qq-!c Fixed-l"IqnoEI-Mdress

Tire Fixed Memory Address depends on the bank number if Lhe contents

.'f S a::e bet\^/een 2000 and 3777. It depends on the Extension bits if the

,',r,r.h lumber is 30 or greater. A seventeenth bit not explicitly listed is
;. .<: bit which distinguishes the number in S as a fixed memory address rather

:-ir;,ln erasable.

Tir.e rule for conversion is based on the fact that the 11th through L5th FMA

tri:s are rhe same as Ehe eorresponding FBAJ{K bits if 2000 S S S 3777 and

ir .'i ITBANI{ < 27. If 0 < S < L777, the erasable memory is actuated and the

il.trrii\ is unspecified. If 4000 < S < 7777, the address is in fixed-fixed memory,

',:lrose FMA is l-he same as the cont.ents of S.

For banlc numbers between 30 and 37, the FMA depends on the Fixed extension

l,.its. The relationship ls shown in the following tabLe.
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li.tiis allocation is somewhat arbitrary, and the avail"able freedom has been used

i,r: rfraplify t}:e conversion logic.

(lc,:'rrrers ion Functions :

rJeI]-naE].ons: contents of kth bit of S (bits L - L2)

contenrs of krh btr of rBANK (bits L'1,, L2, L3, 14, L6)

eontents of kth bit of Fixed Extension Channel
(also ca11ed Super-bank: see AGC 4 Memo /18).
(bits 5,6,7)

krh bir of Fr{A (birs 1 - 16)

st

Bt

Et

Ft

,;) lggslitligng: rt-Fto=sl-s1o
F11 = S* for fixed-fixed

B, otherwise

FLZ = S, for fixed-fixed
B* otherwise

F13=0forfixed-fixed
B* otherwise

F14=0forfixed-fixed
BrO for Banks 0 - 27

1 for Banks 30 -37 E7 = 0

E, for Banks 30 - 37 El = L

lii:<r,:d Extens ion Channel"
(Ti7' E6' E5)

0 1_ 2 3 4 5 6 7

7 0-77ilairl:s aecessed by Bank
lilnLbers 30-37

30-37 30-37 30-37 30-37 40-47 50-57 60-67

Ilfi4. Bir 14 1 L 1 l_ 0 1 0 L

1IiMA BiI 15 1 1 L 1 0 0 L

i;itlr IJit IO 0 0 0 0 L 1 t 1
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jr) l,rescriPtions:
t'cont. )

e) Functions:
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F15=0forfixed-flxed
BrU for Banks 0 - 27

l" for Banks 30 -37 t7 = 0

EU for Banks 30 ' 37 E7 = 1

l, =0forfixed-fixed'16
0 for Banks 0 - 27

r for Banks 30 - 37
-7

(Note, sL2 = 1 imPlies fixed-fixed' s12 = 0 lmplies bank

or erasable, but since the selection between fixed and erasable

oecurs el-sewhere we can assume thaE S12 = 0 implies bank'

BtO Bt4 ' SLZ = 1 impLies banks 30 - 37)' 
;.'

F, through FLo = S, through SrO resPectively

Fr-r. = stz stt * turr
Frz = stz stz + { u1r= stz * Btz

F13=6urg
EL4= q; f (E[ * [) ura * ,lu 

'rr, 
(E + rr)1

F1s = % t<{+ il) ,ru * u16',.a (4+ nu)l

Fr6 = il utu Bt+ Et

il,."l
E7+

u
'L2

Bra (Bto n

'ro 
(t *

us)
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2" lfgre RoPe Mdressing

.,lrdclresses in core ropes are ordered by sErand number, bank number' and moduLe

n,.rirl:er. The meaning of the preceding statement may be clarified somewhat by

tlre following staEements :

a) TtLe first module contains rhe flrst six banks' 0 - 5'

b)ThefirsLbankeontainsthefirsEtwostrands,l0landl02.
c)ThefirstsErandcontainsEwosubstrands:thefirstonesoneach

side of the module, 1A01 and LB01'

d)IhefirsLsubstrandonsideAcontainsthefirst256addressesof
Bank 0.



The selection among the 5L2 cores in two substrands is effected by seven

,:-n:r.Lbit pairs plus parity and four set l"ines. A11 further selection is effected

i:y rtrancl selection and by rope gating, r,fiieh is LogicaL1"y, but not eIectrical"ly,

:ci:.rndant with strand selection.

4,.@

T'Ire number of strands in Block 1I is 72, tather than the 48 in Block I.

.i.r <,.:rr1er to minimize the size of the circuitry, a coincident strand selection

scheme is being implemented in Block II. In this scheme each moduLe has one

c,f :lts twelve strands select.ed, but onLy one of the six modules can conrnunicate

i^,1.i::'r the sense amplifiers.
l.o derive the conversion from Lhe FMA to the tweLve strand functions and

tlre six module functions we sEart with a tabulation of the top seven bits of

;:cc ilI4A. The module functions are denoted RL, R2, sI, s2, TL, T2; the strand

.1,,-r :rrtj-ons ?01, ?02, .,. ?L2. The top seven bits of the FMA form a Ehree digit

r,:t;,I number 000 to L07, equivalent to the decimal range zeto to 7L. This

-,.i,:,i.rl.ation is given in Table 1.

'\- SLrand Function
p01 po? P03 P04 P05 P06 P07 P08 P09 P10 Pl1 PLzMr>dule Function

DI

)I

S2

T1

m,)L4

000 001 002 003

0L4 0L5 016 0L7

030 031' 032 033

OAt+ Ot+s 046 047

060 061 062 063

074. 075 076 077

004 005 006

020 ozi a22

034 035 036

050 051 052

064 065 066

L00 Lol. L02

007 0r.0 011

023 024 025

037 040 041

053 0s4 055

067 070 07L

103 104 105

atz 013

026 027

o42 043

056 057

o72 073

106 107

N is composed

TabLe L

Table of N as a function of moduLe and strand, where
oJ: the top seven bits of the Fixed Memory Address.
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E. Strqnd.Functions

The inverse of the relationship expressed in this tabLe yields the

Strand and llodule functions. The strand functions are decomposable into

-frir:ctions of F10 and f, and of F, througn rr.. Table 2 expresses the

fiirctions in terms of the three auxiliary functions 0A1, 0A2, and QA3,

a^1 - r- I--
y^r - "ro 1r; t\; (rrs rrz * F13 rrz) * Fr+ rra trzl

* Fls rr* r* Fl-2 * rro (ilF12 + r13 F12)ll

l-
OA? = n lr [r-16 r'1s '[ \, FLz *'r+ ('rs *Lz * trr 'rr)]

* F15 t'* 'r, FLz * 
'ro il'rrlf

* F16 Fts Ft4 tt: Ftz

0A3 =
_ r_
tru ltrs ['r+ Ftg Frz * Fi.4 trs 

'rz]

n F15 fr* tr* fu + rts Frz) * Fr4 ,r, trf I

rtri"Ir""' '16 '15 '14 - t3 - L2'

\7

0A30A1 oA2

;-- ;-'lC '11

uro I
=--n 1C ^ 11

FF'10 "11

P05 P09

P06 P10

P07 ?11

P08 P12

P01

P02

P03

P04

,1

Table 2
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The strand functions P0L - PLZ axe the LogicaL products of the row and

i:olumn heads in which they are pLaced in theaPreceding Eable. Thus, for

-.-:stance, P07 = OA2'ilF11.
fhe derivation of the three QA functions is probably obscure to the

ci,.sual reader and perhaps equaIly so to the engineers concerned, so it is

";:.-::'ch laboring the point, The nurnber N in Table 1is a shorthand form for

e bit configuration of Fto - Fto. The Table says' for example, that N = 0000

irnplies both P01 and R1. This means that ?; G {'* 1, il %'= '
iir:p1ies P01 = l and Rol- = l and all other Pts and Rrs, S's and T's are ?eto'

I: is further true that the logical sum of alL N terms which imply P01 forms

i1:.: expre$sion which not only implies P0l" but is impLied by P01. Thus

l! ", 000, 014, 030, 044, 060, or 074*:+P0L = L' This is short for:

Pol = %F15r14r13Lrilr1o
+F;Gr*Fr:Frz[%.
+Fr6Gtro'r,U[%
. t* 

"'[%t" 
ilFro

+ F16 Frs Ft+ '* L, il %
+ \6 trs Fta Ft: Ftz '* 6.

'...iri:; expression for P01 is the canonical form of the one

i"e., sAl F10 Fil. Actually it is possible to reduce the

frrther, but the AGC circuits are not so constructed.

Il,

\-

I:*)

given in Table 2 t

0A functions even
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C" Module Functions

These funcEions are also decomposable.

r,rsed lo generate them. Ihese are denoted

oBl = F- F-- fil + FI^l'16 '15 '.- 14 - 13'

aB2 = '* cG Fr4 Frs + r$ il)

\,

QB3=t*',r,Ft4*tfOGU%.

- 

r-
ocl = r" 1[ ft* ctr, * rrrl + ,r+ ,rl]

* Fj.s fr* ,* FU + rra ([ . trrr, I
_t-

oc2 = % 1r,. fr* Fr: Frz * Fra Frgl

rl* F1s t{ Crr, + rrr) * Ft4 trs trrlf

*tr6Gt*%.
],.

.!ii

.I abl.e. 3 describes the module functions,

081 qB2

0c1

oc2

TL

a2

R1

R2

Table

S1

S2

3

[.
'€.!

iljiiere, for exampler R2 = 08L AC2.

:l " fmpleme-ntatLon

.i)"" .&gji.

The following is a lisE of functions Senerated in NOR logic:
=::-**:1. 115A16 = F15 FL6

2. F15816 = F15 ' F16

.:
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5.

7"
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1n

11.
1,

13.

i4.
15.

15.

17"

.t_5.

!o

ZL.

))
23.

24.
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NE00 x 315A1-6' FI-4' tr13,

NEO1 = F15A16 ' FL4' F13

NE02 = m5A=],6'' F14 ,r.ffi

NE03=F15A16'r14'rL3
NE04 = I'15816 F14 FL3

NEo5 = FT3Bft- ' FiA' ffi
tllro6 = ffiilE" F14 ' ffi
r.rEO7=FTBT6,'FL|'F1.3
NEL0=F16'ffi.FTA'ffi
N8036/=NE00+NE03+NE06
M1477;m
N82510/ = NEo2 + NE05 + NE10

ROPER = M00'+ N801L + N802,

ROPES=NEO3+NEO4+NEOs

A.OPET = NEO6 + NEOT + }IEI,O

$TR14 = NE036 ' gLZ + N8147 '
srR5B = M2510 . FLz + NE036 '
STR912 = NEI-47' iLZ + NE25t0

LoMoD = NE036 ' FIZ + NEo36 '
HIMOD = NEL47 ' TLZ + N8251"0 '

STR412 = FLO Fll *
srR3lL=ffi"Fll *
STR210=F10.ffi *
STR19=F10'fl1

(= 08L) *
(= 082) *
(= 083) *

tl.z (= 0A1)

FL2 (= 0A2)

' F12 (= 0A3)

FLZ+ NEt47'ffi
ffi+NE25Lo. r12

*
&

J

(=

(=

oct )
oc2 )

*
*

,'lI.)T11 : :! Dertotes a memory interface signaL.
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Note Ehat items 15 through 26 La the preceding 1-ist are identical- to

iire row and col"umn head functions in Tables 2 and 3. Therefore it fo1lows

iirat the functions P01 through P12 and the lits, Stsr'and T's are AND functions

of items 15 through 26. These AND operations are effected in the Strand

Select module using stacked transistors, as wiLL be described shortly.

To sum up Ehe discussion of strand and moduLe function Iogic, the problem

of generatLngT2 strand select voltages has been recast into the problem

of generating twelve strand functions and six module functions. This, in

;r,rnr is solved by generating the NOR logic for the twelve functions just listed.

The reason for this particular partitioning of the problem is that it uses

-i,::"u;er transisgors and gates and fewer memory interfaees than the more straight-

fo::warcl approach of generating the strand and module functions entirely in

'CR logic

l]" Transistor AND Functions

The strand select module contains transistor circuitry for connecting the

sai-r:cted Strand funetion line to B Plus through two PNP transistor switches,

i:jr.j for connecting the selected module funccion line to ground through a

r,onsi:aDt current source. Ihe reason for having a current regulator is that

:,j:o aftenuation of the strand selection diode netvrorks is current-dependent,

::r;d hence, in the absence of a regulator of some sort, it is dependent on

,.;,11rp1-y voltage.
Figure 1 illusLrates the way in which strand 000 is selected, given

ii.rat Lhe four memory int.erface voltages STR14, STR19, ROPER, and LOMOD are

high. Q1, Q3, Qr, and Q, are interface ampLifiers. Q2, Q4, Q6, and Q,

are gating transistors, and Q, is the current limiter. The dashed lines

:i"tdicate connections to oEher selecLion transistors whose roles are similar

ro those of Q4 and Qr; but because of the nature of coincident selection,

It,, iu ttre only transistor depending for its selection on @ Q, and qr'

,i. :;i-rril-ar sEatement hoLds for Q, with QU and Qr.

a.:" Strand Selection Diode Networks

1'he coincident strand-seLection method employs a thirteenth set of natched

diodes in every module along with the twelve sets assoeiated with the tweLve :

strauds. The scheme is depicted in Figure 2. The selected strand trt"ttoo it'

a,
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irroduces no current in the strand diodes unless the module function

limiEer is turned on, in which case a simultaneous A.C. connection

f:rom the sense amplifier transformer to the module,
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