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RESTRICTED

PROPOSAL FOR BLOCK SYMBOLS AND DIAGRAMS

These Diagrams will be called "Block Diagrams"
1.0 A decimal classification system will. Ve used similar to those used on the

7Ol and WWI computers.
1.1 Each page will cover one logical division.
1.2 It is e tremely important to avoid having any pluggable unit partly on

one page and partly on another. Where a pluggable unit must be split
between several pages, notes must be added to show, o each such page,
the pages where the rest of the pluggable unit 1s fdund. All blocks in
a given pluggable unit will be shown on one page and enclosed by a line
composed of alternate long and short dashes. The type and location of
the pluggable unit will be shown only on within this broken line.
es a broken line. Each line coming in or going out of a page will be
identified by a functional name and a page on which the source or des-
tination of the line may be found. Only one page number will be shown
on incoming lines but each destination page will be shown on outgoinglines. Where the number of destinations is great they may be shown in
a table.

Pluggable unit pin conection'will be Signdl line cross

1.3 Each major division of the transition system equipment will be assign-
ed a two digit number for numbering the circuit pages.

The following numbers have been assigned.
Ol. Memory
02. Arithmetic Element
03. Program Control
04. Arithmetic Control
05. In-Out Control
06. Maintainence Control
007. Central Power Supply
10. Input Buffer System
11. Output Buffer System
12. Display Generation
13. Display Buffer System and Auxiliary Memory
14. Scope Consoles
15. S.D.V. Input
16. Magnetic Tape Unit
Numbers have not been assigned to Input-Output equipment for operations
room and computer room and to remote transmitter.

A further breakdown of these numbers will be made by the person in charge
of each group.
For example, page number 02. will show a breakdown of the Arithmetic Element

Page 02.01 may show one register of the Arithmetic Element.
show a partPage 02.01.01 ma
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A)

he
: ms using block symbols will evolve through three phases by successive

Wes Depending upon the particular circumstances, these phases may be

fa the first phase diagrams will be drawn showing only the elements
weich are necessary for a logical understanding of the circuit. Items

: h a5 cathode followers and buffer amplifiers are ordinayily omitted
from this phase. These diagrams will correspond to the block diagrams
on WWI. At IBM they are normally known as logical block diagrans.
Tne second phase diagrams will be created by redrawing the first phase
and inserting blocks which were previously omitted. At this point thefirst phase diagrams will be rendered obsolete and will not be main-
tained thereafter. Variations of circuit will be decided upon such

load resistors cathode followers.
The third phase will consist of dividing up the diagram into pluggableunits and adding pin numbers.

Phases 2 and 3 correspond tc 38M System Diagrams, or WWI block schematic:

There has been some discussion as to whether or not it will be necessary
to have circuit diagrams of the individual pluggable units in either block

{ :

ar schematic form. The two alternatives are presented here and comments or
opinions are requested.

Since, aS mentioned in paragraph 1.2, all blocks in a given pluggable
unit will be shown on one page, this page could be used for finding
troubles within a unit. This would requ. e the third phase diagrams
tc show the location of each block within the pluggable unit and the
particular variation of circuit. For instance, instead of indicating
that a certain block is a cathode follower, it would be necessary to
show the type of cathode follower and location. of. the sube..withia the
pluggable unit. This proposal would make separate Lats O1 Une
rluggable units unnecessary.
Ii separate block or schematic diagrams of the pluggable units are
orovided, the systems diagrams will be much simpler because it will be
possible to leave off the location of a circuit within a pluggable unit
and other notations which indicate variations within circuits. There is
an added fact that the Air Force may require schematic diagrams of
pluggable units. In this case, the two types of diagrams might be calle
'system Diagrams" and "Pluggable Unit Diagrams".



4.0 Signa} Lines
> Single Channel Line (D C Level Signal)

Single Channel Line Information Pulse Signal

Single Channel Line (Command Pulse Signal)

Multiple Channel Lines (Pulse Signal)

Same as above, but pulsed at different times;

Multiple Channel Line (DC Level)

Signal lines shall be seperated by at least 1/4 inch.
4.2 All AND and OR switches will be shown as blocks. In case of a

complicated matrix which is too involved to be easily resolved into
combinations of AND and OR circuits, diodes will be drawn in to show
the connections between lines of information.

Any logical OR function will be shown as a block regardless of whether
it is a diode switch or-simply a connection of the out-puts of two circuits
WRONG WAY RIGHT WAY

GT-4
be used to indicate whfth particular type of a given

basic circuit is to be used. For diode switching, the subscript will refer to
the value of the load resistor

GT

GT

subscript letter will



kK Symbols and Dimensions
this proposal it is assumed that diagrams of pluggable units are not to

be arawn. If it 1s decided to provide these diagrams, the same symbo 1ogy
haps the subscript indicating the type of circuit) will be omitted.

wt {andce Useq except that the location of the circuit within the unit

Gate Tube
The block shall be 1/e" by 1/2". The letters
GT shall be 3/16" high. The lower case sub-

cating that this circuit uses tube #4 in the
pluggable unit, is 1/8" high.

script indicating certain type of gatetube will be 1/8" high The number 4, indi-

In case one input line feeds into several gate tubes, the input line shall
be crawn coincident with one side of the block as shown below. The out-
put i ne shall have one side to itself and it shall be centered on that side.

GkG GT.

Lines showing input or output of a gate tube may be shown on top, bottom or
either side.
5.2 F 7 ip-rlop - The dimensions of the flip-flop will be as shown.

The output indicated by a zero is the output
of the side which is rendered non-conducting

clear pulse.byt_
The letters FF are 3/16" high. The numbers

5.3 Cathode Follower

g indicating which tubes are used are 1/8"
high, as well as the 1 and 0 and lower case3 subscript.

33

Letters CF will be 3/16" high. Lower case
letter indicating type of cathode follower
will be 1/8" high. 'Tube location numbers
will be 1/8" high. Number of cathode follow-
ers in parallel will be indicated by number
of locations. (e.g. 2,3A indicates three half
tubes or three cathode followers in parallel.)

5.4 AND Switches
"&" shall be 3/16"high. Lower case letter
indicating type of AND circuit shall be 1/8"

from either edge. Minimum block dimensions
shall be 1/2" x 1/2".

high. Length of block depends on number of
inputs. Inputs shall be 1/4" apart and 1/8"



wetter and number in lower part.of block are 1/8" high and indicate
q > of junction of diodes and load resistor in pluggable unit.
may also be shown vertically.

Inputs may enter on fror one to three sides
of a block. Output must have a side to it-self.

4.5 OF switches - Same dimensions and rules as listed for AND switches.

OR.
OR.C

Buffer Amplifier

5.7 Delay Input may be on any side of block. Output
must have a side to itself.

6,8 Inverter



Olsen
PROPOSAL FOR MEMORY SELECTION SYSTEM

Consider the problem of performing the selection for a magnetic core memory

completely external to the memory itself.

26

36

he

1. Such a memory would require at least as much switch capacity as
storage.
There would be no coincident-current limitations on the excitation
a selected core could receive.

a) Restrictions on the hysteresis loop of the core material are
reduced. i.e., the loop below would be useable.

b) The cycle time and read-out voltage are no longer limited to
those of coincident-current operation.

Since a switch core cannot store information, (outside the limits of
a single Read-Write cycle) we must always get a symmetrical sequence
so that at the end of the cycle the core is restored to its original
state. The cycle is then either:

or

Let us now consider a memory with external selection. The two possible
sequences a core may be subjected to are:
1) Read-Write,
2) Read-Write,

February 10, 195) :



Page 2

5. If we define plus excitation as being in the read direction, and minus

as in the write, then sequency 1) requires a first pulse plus and a

last pulse minusj sequence 2) requires a first pulse minus and a last
pulse plus.

Based on the above, the following scheme then appears reasonable.

6, Consider a single digit plane consisting of switch planes and a memory

plane. The ;secondaries of the switch cores each drive the memory core

aie
as below.

Mem.

7. Sy puts out

So puts out

(polarity is with respect to memory core )

Then for sequence 1) (R-W, ) we excite S, and leave So inactive ylelding
net excitation

for sequence 2) (RW) we excite
Sp

and follow it with Syyielding net

of

if we overlap for minimum time.



9. In order to R-W we excite first and then S2

10.

Page 3

8. Each of the switches could be of the same form as the present WW memory

planes, (without a sense winding) the digit winding being used for putting
on a dec bias as shown below.

8
X

0
e

To RW, we prevent the switching of the digit by biasing the switch core,
further off into saturation with a dynamic bias, thus preventing the
second half of the cycle.

To save drivers it might be possible to put switches 1 and 2 in series
and bias one off when the other is on but probably this is impractical.
The coupling link between switch core and memory core should probably
have enough resistance so that we can properly switch cores.

1. Another possibility is to have two register switches. One supplying

and the other supplying

immediately after.
We can then have 2 planes (one containing switch cores and one memory

cores) for each digit, connected by a coupling loop.
is



Page

A typical register is shown below with the excitations on its lines
SENSE

T_T

One register switeh drives the memory plane which has only a sense winding.

The other register switch drives the switch plane which has only an inhibit

winding. Each memory core is then coupled to its corresponding core in the

switch plane by a coupling loop.

In order to RW we turn on the register switches in succession and to

RW on a particular core we merely inhibit on the appropriate digit

switch plane and prevent the second register switch from affecting the1

state of the memory coree

This effectively gives us the same excitation cycles on the memory core as

shown in 7.

Signed ack Raffel

+

7

Read and Under stood
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PROPOSAL FOR A MAGNETIC MEMORY USING
THIN FILMS

Tests on thin magnetic films indicate that any memory systemutilizing them to fv] advantage will have to overcome the followingdifficulties:
1. High selection currents at extremely short rise-times.
2. arge magnetically coupled noise pulses.
In designing a memory system, the following characteristics

should be kept in mind:

1. The "read" requires no discrimination among digits, whereas
the "write" does.

2. Noise output is only of importance during the "read" time.

Utilizing the fast switching characteristics of thin permalloyins when subjected to transverse fields, it may be possible to design

selection circuitry.

a system which tends to minimize the noise problem Qt the
reducing the requirements for large quantities of

same time
high-speed

Consider a three=dimensional array of small deposited film spots,all of which are subjected to a DC field of magnitude Hp along the easy axisof magnetization which will be arbitrarily designated as the "read"
or "zero" direction. Each digit plane of this array is supplied wi th a current
pulser capable of applying a field of 2Hp in the opposite or "write" direction
thus yielding a net excitation of magnitude H, in this direction. Two other
sets of fields are applied to the array. As in the conventional magnetic-
core-memory of the Whirlwind type, pulsedexcitations are applied to a single
row, and a column of all planes in the array. The fields of these coordinate
excitations X and Y are applied in the transverse magnetic direction and are

Th on amplitudes ofof ampli tudes 1, and H respec
applied fields are that and
the magnetization of the filn, whereas

sufficient to reverse

Switch the filn. Operation of such
Ey must be sufficient

memory is as follows:

Initially all films are subjected to a DC excitation in the"read"
direction which is insufficient to cause all the cores to switch to the "zero"
state,

x (pulsed row

Hy ( poised crtupen}
4

<-_}-
Ho

2 He ( fa to ONES
Q

Sta gle fos LY agg

:



Film Memory Proposal - Continued page 2
8/13/56

Simultaneous application to a row of a field in the transverse

selected coordinate. this spot is switched to the zero state if it held a
ONE, and its state is unchanged if it previously held a ZERO. During the
"write" cycle, those digits in which a ONE is to be written are pulsed with

remains therefore in the ZERO state.

direction and
excitation of yto the single spot at the intersection of the

will be written the selected spot receives an excitation of

an excitation ofthus subjecting selec spot
se digitin

The detection of signals from such a Memory is accomplished by
linking the spots with tightly coupled loops whose areas are perpendicular to
the flux in the easy directions of magnetization.

The features of the system described above are:

1. the circuitry for bit selection (X + y) supply only a fraction
of the total switching field.

2e Only one set of coordinate drivers is used for both "read" and
"write" (because these fields are applied in the transverse direction)

3. While there is considerable noise during cycle (all
the cores are excited) during the "read" only the transverse transients are
active, and since these fields are parallel to the direction of the pick-up
loop, the coupling due to air at least is not present. ('This does not take
care of the flux change in material due to rotation.)

h. Since there is no need to turn on X and Y drivers between
and "write", the transient times normally associated with turn-off of

"read" and turn-on of "write" are eliminated.

5. There is no need for pulse transformers since excitations on
any one line are unidirectional.

5/13)56
jirsrs
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