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SUBJECT : PRELIMINARY REPORT - TEMPERATURE EFFECTS IIi MTC-TYPEFERRITE". CORD 

To: D. R. Brown 

From: James D. Childress 

Date: .June 26, 1953 

Abstract: The curves given in this note show the effect of temperature on 
ferrite core operation. For a particular driving current ampli
tude, there is a point (or range) in temperature beyond which 
core operation degenerates rapidly. For the MTC cores used in this 
test, the temperature coefficienA is about 1 mv/deg&ee 0; the 
Critictl Point at 1.00 fFP is 40 C; at 0.95 amp 50 C; at 0.90 
amp 60 ; at 0.80 amp 70 c. 

The equipment and experimental method used is much the same as 
described in L533, -Effect of the Current Pulse Du.ration on the Pulse 
Response of MTC Memory Cores,- by p •. K. Baltzer • 

. At first ,plans for this st'\ldY were to take data for current pulse 
durations of 1.2 /.Js, 1.5 j.J.S t and 2.0 JJ.s. This variation in pulse duration 
had little effect, so the pulse duration was standardized at 2.0 IJ.s. 

The test mode was six -read-write- cycles followed by (1) thirty 
-,disturbs· for ~he -delta- measurements or (2) six -disturbs- for the ·one· 
and"disturbed one- measurements. ~his number was too small to give accurate 
values of the ndi$turbed one- beyond the Critical Temperature Point. 

Other experimental inaccuracies were caused by unreliable logic 
and variations in the supply voltages. Therefore. the data given .here have 
'only qualitative value. Since these data. were taken,the equipment has 
been improved and plans are to take new data. 

Ia ta: Figu.re 1 shows '1 (undisturbed on$)· and V': (dis,t'lirbed' one):ys. tem
pe.rature for current_pfuse amplItudes of 1.00 amp~ 0.95 amp, 0 •. 90 amp, and 
0.80 amp. The sampling time was the time of the u'l peak, r.oughly 0.6 p.s. 

There is a positive temperature coefficient of uVl so that uVl 
might be expressed as: 

u '1 = °1 (1 + ~ T) + c s I 

Early work by McCusker and Schallerer indicated thatc would vary from lot to 
lot. ' 
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Note also that V
1 

increases (neglig1'bly different from uVl) , reaches 
a maXimum at a point in temperature, then decreases rapidly. Operation beyond 
this maXimum does not seem feasible. Note that the point of the maximum 
shifts upward in temperature as the.! current pulse amplitude is decreased. 

11 gu.re 2 g1 ve s the varia t i on of 6 1 and c5 2 vs T ampera ture for 
current pulse amplitudes of 1.00 amp, 0.95 amp, 0.90 amp,and 0.80 amp • 

• The Mdeltas. are defined as 

01 = ·first half-selected oneM - -first balf_selected zero· 

d 2 = ·s~condhalf_selected one- - • second half-selected zero-

These are the "deltas· given in Figure 20 sampling time 0.6 /J.fl. 

Note that b 1 is constant below a point in temperature, then increases 
rapidly. Also. ~ 2 is negligibly d~tferent from zero below a temperature 
point but increases rapidlY,a.-bove that point. 

lloughly t the point in temperature at which V bas its maXimum is the 
same point at which 8 1 and ~ begin to increase. This pOint (or range) may 
be oalled the Critical Tempera~ure Point for Core Operation. ,Note tbat the 
Critical Point depends on the current pulseamplitude_-lower current pulse 
amplitude, higher Critical Point. 

Since these measurements were made, the -deltas· have been re_ 
defined. Hew measurements will be made of the proper -delta- VB temperature. 
Until then t Figu.re 2 indicates what type of variation might be expected. 

'rom the data in Figures 1 and 2, conclusions are as follows: 

1. Temperature has an important effect on core operation. 

2. Temperature is one of the variables which should be 
closely controlled in ferrite_core evaluation. .From 
Figure 1, a ten-degree change in temperature produces 
about a fifteen_percent change in ,VI or VI. This is 
as wide as the limits for acceptab¥1J:ty of cores. .There_ 
fore, for accuracy in production testing, the temperature 
of the cores need be accurately controlled. 

Further measurements are being made and others are being planned. 
~lans are 'to measure the following: 

1. Temperature Ooefficients for different lots. 

2. Critical Poin~s for different lots. 

J. HystereSis Loops vs~ Temperature. 

4. Physical dimensions vS o ~emperature CoeffiCients VB. 
Critical Point • 

• Eo A. Gudit\~. &.448, -Deltans in Ceramic Array #1.- Digi.tal Oomputer 
laboratory t 'MIT. 
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Drawings attached: 

Figure 1 
F1gu.re 2 
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