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MULTIZILEXOR FOR CIC-6400 1.0
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Tosroduction

A large number of teletype units and other devices will be attached
o the CDC 6L00 computer. The basic interface to the peripheral computcr
of the 64CO is expensive, but has a high capacity. The multiplexor will
have a single 6400 channel interface and conrect to a large number of
devices. It is being designed on a modular bacis, so that it is easy to
increase the number of slow external devices as needed., This design
approach will make it more expensive but more versatile than a custem
designed unit, or one using a central shared store.

The entire multiplexor hardware system has component parts as

follows:

1) Level changing circuits +to change the external device levels
to those of the Fairchild logic. This also includes local
and safety controls which may be considered part of the device.

2) Serialiser Units. These tzke the incoming signals and convert
them to parallel form. They also provide enough bufferage to
ensure that a 2 ms., response will suffice. The exact form of
a serialiser is tallored to the device that is using it, but
it is connected by a regular interface to the central multiplexor
unit.

3) Central Multiplex Unit. This will determine the highest priority
transfers needed and transfer between the appropriate serialiser
unit and central buffer registers. Flags will indicate to the
computer program when the central buffers need ewptying or filling,
and periodic attention by the peripneral processor program will

ensure this is done.



he suructure of the device from a prograrmiirg point of view is that of a

store of up to 512 registers to which informetion can ve read or written,
5

together with a ready system to avoid unnecessary seeking instructions.

208t devices will have a control bit so that the program can selectively

ignore their ready signals.



2.0

PROGRAMVEES DITEIFLCE

An envire cnamnel and peripheral processor are expected to be
assizred to tahe multiplexor. If other synchronisers are atitacned to
vace same channel, the multiplexor must be last as it does not relay sig-
nals, The multiplexor responds only to the Tfollowing function codes and
will be disconnected by an inactive pulse from the programme.

The functions to which the multiplexor responds are:

72§

777&’% Read up to three words from the multiplexor.
7778

Word 1 is control information.

2 is address in the multiplexor of device selected, the
least significant bits giving the address.

3 is data from device selected.

7763'1 Transmit two words to buffer.

7773

7767 Word 1 is the device address in the multiplexor.:

Word 2 is data for the device,

7777  Exchange data with the multiplexor. (Mainly intended for
Lest purposes. )
Word 1 is the device address in the mudltiplexor.
Word 2 is data for the device.

The device is read from and filled in one operation. The data read

Trom the device will be read eventually by 7774. The program will have

to await write buffer empty, then read ignoring associated address.

’ As each function is completed an inactive pulse must be sent to the

miluiplexor to release it. See CDC input output specifications.,
Vihen reading/either one, two, or threce words may be read from the

slliplexor, The act of reading the second word*émpties the multiplexor

*As seen from the PPUL.



buffer 1f the read buffer was full, No more than three words
should be read, The control word ( first word read ) has bits
which indicate:

0]
(a) whether there is valid data to be read(2 =1 if readyv)

(b) whether the write buffer is free (21=l if busy)
(¢) whether the valid data came from a high writing address
(22=1)
NOTE: Other bits of the control word may be specified later, hence

thelr values should not be assumed.
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TE ETYPE MODUIES (8 Bit Codes)

saha read from the device is Xll"""'”""XO

wiere W
(i.e. unless exchange function has Jjust been used.)
o5 o
ap®’ 'y

i

character bits d7 - dO . ?

0 unless the line is broken

one if character emptying was overdue, or if the device was
wasynenronised,

If the line is broken characters consisting of ones will appear until
the input is disabled. ( approx. one character each 95 milliseconds)

The read address is N . The device may be ignored by sehding a
word with X, =1 to address T, ster clear the device will be
317, . The output may be mixed with the input data by sending a word
Wwith XlO =1 t;-'n, .

The write address is n+256 . The output to be sent is X = X1 uhere

XO=O

X .1
-X

,-Xg = bits of character (erder 4o be determined)

ot P
Xlo= 0] rg“"“ as .“’*m 'M?
X =1

O simgle aeady <2 W@"Moﬁm@d@fgm mo disoble i
® ruded a o Mo&hmwmmckmmid? output,

X

NOTE <

For oukput, 4 poweron &,, at least Vip Seconct then deadstart master clear,

no readies will be 3.ene-ra‘f'c€!.
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OVZRALL DESIGN OF TiE MUTTIPLIYOR

The central part of the multiplexor commaunicates with a channel and

(@]

Vas

serialisers. There are buffers for data and an address from a PPU,
1S
Wnern roaded Trom the PPU the data bufferpserially emptied to the specifica
A

ailress. Waen data is emptied from one of the serialisers into the read

ouller, the PPU can then read it. The high speed logic of the multiplexor
i1s slaved to and directly controlled by a PPU and will simply gate data in
and out along 12 parallel b®ses, It will also set 3 control flip
Tlops namely: Read buffer empty, Write buffer full, and exchange needed.
The serial control logic will interpret these three control flip
Tlops and serially fills or empties the appropriate buffers.
The logic has been split into six data routing cards each holding
2 bits of all the parallel registers and all identical, and-ggg:card for

tne high speed logic and one for the slow speed serial logic.
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Jodvie Intexrlace

Jach module communicates with the control part of the mmltiplexor

Ty five sigaals.

= Yi is inverted and gated with Xir to form an address selection

signal g.
outbus. This is the 'ready' signal and the serial output. The design
ol the module be such that it is set to 1 only when selected.
ser This is the input serial signal. It is only other than 1 when
& is present. It is used to locad any needed shift registers from the
central multiplexor. It is sampled at the trailing edge of sh.
fole! This is a shift control pulse, The dack edge is used for shifting.

ser and sh must be gated by g so that other module signals are ignored.

Data Flow and Operation 3.2

There are five 12 bit registers.

catch register CR. This is used to extend a 25 nanosecond pulse

‘,.J

Trom the PPU.
2 A peripheal address register PA. This is loaded from CR and
can be connected to the address decoder, Only 9 bits are likely to

e used.

(W8]

A data shift register PD . This holds data from the peripheal.

It is loaded in parallel and emptied serially, which alss clears it

L A serial to parallel data register SD., This is loaded serially and
copied in parallel to the PPU., This is also used to generate a
mask and serially gate into the generated address register.

3 An address generatoi'register. This can be gated to the deeodejs-

together with a mask., It is set one digit a time -- however it

is not a shift register.



There 18 a two-way gate to the address decoder. Either PA or A
and SD as a mask are gated to the decoder. There is a three-way
gate connected to the cable-driver clrcuits which send data to

the PPU, First, control data; second, generated address; third,

SD.



3.3

Ay QT
Syomeny SKemlII

mve}orms °on
hasic system takes an 8 bit address and generate§A£'l6 X and 16 Y

serialisep
selection wires, Bachpunit takes a single Xi and a single Y to

Eaab
select unit.

To select a unit which is ready we use the same decoding tree as
Tollows: A typical unit is selected by a, 51 ey If we replace

Eﬁ ¥ bl the decoder tree has now 16 independent inputs.

Set a; = 1l and bi = 1 All units are selected and the output
will be the ‘or' of all readf&es.

"M - - = =
Now set ao 0 al a7 1 and bi 1

We have generated the ‘or' of % the readies and this will indicate

if any ready has a, = O as the most significant bit. If there is a

=0M\Aboq|,ifﬂmcin'nom«u nd @] &b+ 0
o 4nxL—eif—aeee¥ding%y and now set &, = 0, This will tell

us if aq can be O for a ready signal.

Thus we can obtain the address digits one at a time. The ready

ready set a

with the lowest address number will thus be selected.

This simple system has the drawback that 256 elements are switched

wne . simaltaneously, glving about an amp of pulse///’——h“\ current., This may

trigger or affect thezzircuits with their low noise margin.

To alleviate the possible trouble we arrange

1) local amplifiers so that most of the pulse current is local.

2) arrange that Y signals are inverted. This needs a number of

extra inverters,

but the currents remain roughly balanced,

Similarly the two control signals (serial input and shift) are

distributed to all units. These are balanced by sending one -ve to



3.3 (con't)

each unit and using one inverter to obtain true signal. The rclay
boards are used for local amplification of the gating and other signals.,
They also mix the serial outputs and gate them -- an extra precaution
against large circulating current loops. They also gate ser and sh,

to reduce the chance of noise generation.



3.4

Aadress Decoding Layoutb

“here are three registers from which addresses are derived,

1) PA This is set by the PPU under the control of a program
2) GA This is generated in response to a ready signal
3) 8D This is used in the generation of an address to supply

a bi sequence as described above,
These are gated on the 6 data routing boards and sent to 3 address decoder
boards. The address decoding boards each do an initial decoding and
produce 8 powerful semidecoded signals. Each relay board was 10 of these
signals and decodes them further to produce 8 selection signals., Pairs
of these selection signals are decoded finally on the 16 serialiser
addresses controlled by the relay board.
Iuidable bach w'ur&na wll emalls.

% decodev bomds o nerpiae 256  addrenss.

3 5i2

6 1024
wilh o wdia st of decoding veded.  The cument bach wning
for §12  addressen, d
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Mechanical Construction and General Layout.

The greater part of the system will be constructed with Fairchild
elements 900, 91&, and 923, These are integrated RTL circuits.

A group of such elements is mounted on & card or board. Each card
nas 60 positions, six rows of 10 numbered from 10 = 69 in which the
elements -- or other components may be mounted, The card has a connector
of UL pins of which 32 are used for logic signals and the others used
for power and grounding. In addition up to 8 test points may be provided
as a maintainance aid,

Bach cage has 27 positions numbered 1-27 in which cards may be inserted.
the spacing is l% times the minimum width to give ample room for components
on the cards.

Racxk

A rack will contain up to 8 logic cages two cage spaces being used for

o uren f-l;
power supplies. L U o A‘il
zacK Layout A YR | | ni 0

ey e
Pt mededes.

P

ablen.




Card Diagram Notation 5.0

Fairchild 91k Fairchild 900 Fairchild 923

— -2 £
}7-—-— 1K |
— 2
— —3 P
———m3'“ri;-:>}_é__“ —_—3 Y —
—5-..

Truth Tables:

914 900 Q23 S
PIN] 1 2 1 375 6 2. 1 3 75 -
(37 (5) (6)
H H L H L L, H¥L H H 7 5
L H H L H H L H L
H L H E g Ir; };
- - f H L H
b M R S . o e
Fanout:
IN {1,2,3,5 = 3 3 =6 1,3,6 = 3
OUT | 7,6 = 16 5 = 80 2 =53 7,5 =10

with 2 outputs joined of a 91k

Tanout = 30

with p = 1 or 2 = no. of powered circuits
n= no, of connected outputs

fanout 16 P-2n+2

Card Laxout

Each card has 60 positions in which elements may be maintained.
Lney are numbered from 10 - 69 in 6 rows of 10,
Tr.e connector pins are numbered 1-22 and A-Z.Upto 8 test points may be mounted
on a card, numbered Tl...,.T8, Six pairs of connector pins are used for

power, Usually nunbered pins are used for inputs and lettered pins

for outputs. The exception is the address decoder board,



5.01

Siagran Notation

F oy SE 3.6 TR pare
Power lines are 17 U O 18V -6 16T

Pins of connecters @
5 5

L8
Test Points ———Q reslstors: 680 capacitors:
values in ohms 27 values in }lf
1000
TS / |

Card positions in cages are numbered from 1-27

3 7

These are cages lettered ABCDETF G H etc,

Drawings of 923 are abbreviated as follows:

instead of

Wires crossed on drawings are supposed not to intersect
(a1 joins are T joins.)
lemote connections are sometimes drawn —ﬂa

with two arrows pointing and named. R
N~

uch cord han b 36 volk power '\uﬂvta' cluouf)la[ L” o chohue.
waad .
amd  <ach pover wfp-'? Jwﬂn» J.uw.rlaJ. Lau cafadz’., Olypd $VpE



Pnysical Locations

Cage B.
Cage C.
Cage D.

Addresses

read write

240-255 Lg6-511

208-233 L6k-L79

1hh-151 LoO-L4OT

devices

16 teletypes.

16 1050's

8 fast lines read. 8 fast
lines write (2400 bits/sec.).
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. ~~ - . -~
W o 9 5
Cand Daajmum "ho lotem (Duplicated from original ~

. Ve v _ ‘ .
Jur cnad G4 Yo hd 400 G anrchdd 423 manuseript)
1 31K 6
— 7— — 1 TeST POINT
2 — 4 )
3 — 7
3 2 D
— _ ]
6 — -
-__4_ , 3 - 6—-

connnecton P('n

T ruth Tables

o Tis [ 100 923
1" 2 7 \ 3 5 6 2 ; 3 7 5
. ° \ H L L H=L W W 7 5
oo b e o WL AL
L 4 H L H L
W L H L L
- . I I+ L M
ehe——
sz 03 5 =3 3 = o3, ¢ =3
- 7 ¢ < 16 5 = 80 2 5
' 7 5 = o

w.,’\ZOu,Elo«J/S 50(/\/\0& og a qi4
famoui' = 30
wAr P2z iaQ s mooz‘ FWJ A

n - Mo éIf caWMow aul%uj;

~¢¢ﬂo‘«f = [6/)._ 2nN+2.
~oe il —.aj(u,t
't;acL) couycl "\M éO chuaw/) UY\ w}/u'cll @nyqu /ma7 Lx /mmj;J

They are  mum bored fom 10 = €9 n 6 amun o 0.
T he

corme oy f(frv) are  numibered |- 29 and A -Z

U‘;J}B b tca,t Pm.//bbu» /ma.(\} I)e mwu.w(i"cl



Dlasran Novation

Power lines are
2ins of connecters

Test Points

Card positions in cages are numbered from 1-27
These are cages lettered ABCDEF GH etc.

Drawings of 923 are abbreviated as follows:

instead of

Vires crossed on drawings are supposed not to intersect
all joins are T joins,
Rerwote connections are sometimes drawn

with two arrows pointing and named.
Cuch cord hao Uy 36 nvolk power '\uﬂ*l‘céo fllcawfl«[ L‘j a chohe.
wied .
and q.o.c\ power w.rpﬁ? éwnn» &‘M‘#‘J l?. cafac.},ti'.o 'Ol,or‘f SOpE,
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D/quw//l %O[ﬂtdﬂ ( Duplicated from original Lot
manuscript.)
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