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Digital Computer Laboratory 
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SUBJECT: A LINEAR SELECTION MAGNETIC MEMORY USING AN 
ANTI-COINCIDENT CURRENT SWITCH 

To: N. H. Taylor 

From: Kenneth H. 01sen 

Date: May 8, 1953 

Abstract: A linear selection memory in which each word is driven independently 
from a multi-position switch might have the following advantages 
over a coincident current memory: 

1. No outputs from non-selected cores. 
2. No limitation to memory size by delta voltages. 
3. Large unipolarity output voltage pulses. 
U- Possibility of operation on saturation <J-I loop. 
£. Common z and sensing winding. 
6. Simpler construction because only two windings are necessary 

per core. 

An anti-coincident current switch which operates like the coincident 
current memory, but with the same lack of critical current adjust­
ments as the magnetic matrix switch, is proposed to drive the memory* 

Operation of Memory 

It has been pointed out by several people that many of the* problems 
in the coincident current magnetic memory would be simplified if each word in 
the memory were read out independently by driving that word with a single wind­
ing.* Selection is accomplished by a large multi-position switch each output 
of which drives all the cores in a single word in the read direction and causes 
an output from each core that held a one as in Figure I. The sensing winding 
in each digit is common to all the cores in that digit but it only picks up a 
signal from the core in the selected word because none of the other words were 
pulsed — not even with half current. There are, therefore, no spurious signals 
from non-selected cores as in the coincident current memory. 

This memory would use a coincident current write. To write in a word, 
half the current necessary to write a one is supplied to the whole word from the 
switch. In the digits where ones are to be written, another half current is 

* IBM Report IM-5, 0. E. Whitney 
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supplied and those cores w i l l be driven to the one position* Where zeros are 
to be written no current i s supplied by the d ig i t winding. For 3:1 wr i t e , two-
thirds I i s supplied by the switch and digits to have ones are driven by * 1 /3 , 
and those to be l e f t in the zero position are driven by - l /3» In the f i r s t 
scheme i t would be possible t o make the memory of planes with only two s ing le 
turns per core using the d ig i t winding for both sensing and driving. With the 
3 s l write, i t would probably be necessary to have two d i g i t windings, one for 
writing ones and one for writing zeros. 

Because the read currents can be made very large , i t i s poss ible to 
get large and short pulses out from the memory. Another advantage of reading 
with large currents i s that the memory cores are driven to saturation during 
read so that the core i s on the saturation hysteres is loop. In the coincident 
current memory a minor hysteresis loop i s used which i s s i g n i f i c a n t l y l e s s r e c ­
tangular than the saturation loop. Figure 2 i s a saturation loop of a f e r r i t e 
and Figure 3 i s the minor loop of the same core when used i n a coincident current 
memory. Figure U shows the loop that might be traversed i n a l inear s e l e c t i o n 
memory using 2:1 write r a t i o . With 3:1 write , the loop would be even more l i k e 
the saturation loop. 

Switch 

The switch for driving linear s e l ec t i on memory should be a several 
thousand posi t ion switch. A magnetic matrix switch of th i s s i ze would be d i f ­
f i c u l t to build and a coincident current memory plane used as a switch would 
be d i f f i c u l t to use because of the c r i t i c a l current adjustments. The c o i n c i ­
dent current plane, however, could be used as an ant i -co inc ident c i r c u i t with 
no c r i t i c a l currents. I f the cores in the plane of Figure ?> are considered 
saturable transformers whose secondaries are the outputs of the switch, i t i s 
then necessary t o s e l e c t a certain core for each operation. I f i t i s desired 
to se l ec t core P, then l ines y2 to x^ are the s e l e c t i o n l i n e s for that core. 
To drive that core, a l l l ine s on the y coordinant are driven in the negative 
direction except the l ine passing through the se l ec ted core. Pos i t ive current 
i s driven down only the se lected l ine on the x coordinant. Only core F w i l l 
have pos i t ive current and no inhibit ing current and so w i l l be switched. The 
currents are not c r i t i c a l and the posit ive driving currant can be varied to 
obtain the desired waveform, just as long as the inhibi t ing current i s always 
equal to or greater than the driving current. 

Construction of Memory 

Construction of the memory could be much simpler than that of the 
coincident current memory because there are only two windings per memory core. 
These would probably be put at right angles to each other as the x and y wind­
ings are in the present memory. However, the planes would be a d i f ferent cross 
sect ion of the memory cube. The physical arrangement of the planes i s i l l u s t r a ­
ted in Figure 6. The switch i s in what i s now considered the xy plane, but the 
memory planes are in the yz plane. In actual memory part of the switch might 
be b u i l t into the end of each plane. 
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Using Two Cores Per Bit 

Each output of the switch must drive only n cores where n is the 
number of digits, but this load is variable because these cores hold an ar­
bitrary combination of ones and zeros. To keep this load constant it may be 
desirable to have two cores per digit, one for zero and one for one, so that 
half the cores will always be in the one position. The sensing winding would 
then be made to subtract the outputs of the two cores so that the output will 
be positive for a one and negative for a zero. This is a very desirable feature. 

Signed 1utoamJ&£MCS&b« 
^ ^ Kenneth H. Olseh 

KH0:jrt 

Attached drawings: SA-5o603 
SA-SS233 
3A-5522B 
SA-S5229 
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