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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts. )

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each
is revised and reissued periodically.

Where ratings or specifications differ fromthose published in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification.

If you need confirmation that the published data about any of our products are the latest

available, please contact our representative. He is at your service and will be glad to
answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or
completeness; its publication conveys no licence under any patent or other right, nor
does the publisher assume liability for any consequence of its use; specifications and
availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in any way, in whole or in part without the written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part la

Part 1b

Part 2

Part 3

Part 4

Transmitting tubes for communications

April 1973

and Tubes for rf. heating Types PB2/500 + TBW15/125

Transmitting tubes for communication
Tubes for rf. heating
Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for micro-wave heating
Klystrons

Traveling-wave tubes

Special Quality tubes;

Miscellaneous devices

Receiving tubes

Part 5a Cathode-ray tubes

Part 5b Camera tubes; Image intensifier tubes

Part 6

Part 7

Part 8

Products for nuclear technology
Photodiodes

Photomultiplier tubes
Channel electron multipliers
Geiger-Mueller tubes

Gas-filled tubes

VUnltams ota

tahi ror and vaforance tuhas
Cilldge SlalL 5 GG

TEIerenle TUSCe

al-]
Counter, selector, and indicator tubes
Trigger tubes
Switching diodes

T.V. Picture tubes

April 1975

August 1974

October 1974

Diodes

Triodes

T-R Switches

Microwave Semiconductor devices
Isolators Circulators

January 1975

March 1975
April 1975

May 1975

January 1974

Neutron tubes
Photodiodes

February 1974
Thyratrons

Ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

May 1974



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part la Rectifier diodes and thyristors

Rectifier diodes
Voltage regulator diodes (> 1,5 W)
Transient suppressor diodes

Part 1b Diodes

‘Part 2

Part 3 High frequency and switching transistors

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low frequency “transistors

Part 4a Special semiconductors

Transmitting transistors
Microwave devices
Field-effect transistors

Part 4b Devices for opto-electronics

Part 5

Part 6

Photosensitive diodes and transistors
Light emitting diodes
Photocouplers

Linear integrated circuits

Digital integrated circuits

nTi1 (RO family)
11, \XU iammilyy

CML (GX family)

June 1974

Thyristors, diacs, triacs
Rectifier stacks

July 1974

Voltage regulator diodes (< 1,5 W)
Voltage reference diodes
Tuher diodes

July 1974
‘October 1974

November 1974

Dual transistors
Microminiature devices for
thick- and thin-film circuits

December 1974

Infra -red seénsitive devices
Photoconductive devices

March 1975

April 1974

NMOS

VIS

¢
\
MOS (F

March 1975



COMPONENTS AND MATERIALS (GREEN SERIES)

These series consists of the following parts, issued on the dates indicated.

Part 1 Functional units, Input/output devices,

Electro-mechanical components, Peripheral devices June 1974

High noise immunity logic FZ/30-Series
Circuit blocks 40-Series and CSA70
Counter modules 50-Series
Norbits 60-Series, 61-Series

Part 2a Resistors

Fixed resistors

Variable resistors

Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Part2b Capacitors
Electrolytic and solid capacitors
Paper capacitors and film capacitors
Part 3 Radio, Audio, Television
FM tuners
Loudspeakers
Television tuners, aerial input
assemblies

Part4a Soft ferrites

Ferrites for radio, audio and television
Beads and chokes

Part 4bPiezoelectric ceramics, Permanent
Part 5 Ferrite core memory products
Ferroxcube memory cores
Matrix planes and stacks
Part 6 Electric motors and accessories
Small synchronous motors
Stepper motors
Part 7 Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series
Circuit blocks 10-Series

Part 8 Variable mains transformers

Circuit blocks 90-Series
Input/output devices
Electro-mechanical components
Peripheral devices

September 1974

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

November 1974
Ceramic capacitors

Variable capacitors

February 1975
Components for black and white
television
Components for colour television
)
April 1975
Ferroxcube potcores and square cores
Ferroxcube transformer cores
magnet materials May 1975
July 1975
Core memory systems
sk :{:)
March 1974

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

July 1975

*) Deflection assemblies for camera tubes are now included in handbook series

"Electron tubes', Part Sb,

Data booklet No. 9399 432 01301.

**) For detailed information on 'Piezoelectric quartz devices" consult the Product
March 1975
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FERROXCUBE
MEMORY CORES
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GENERAL FERROXCUBE

MEMORY CORES

INTRODUCTION
CORE CHARACTERISTICS

The characteristic properties of a Ferroxcube Memory Core are described in terms of its
response to a set of defined test conditions. Under these test conditions, the core is ef-
fectively coupled to two circuits, drive current pulses being carried by one and response
voltage pulses being induced in the other. The two circuits are so arranged that, in the
absence of a core, negligible coupling exists between them.

THE CURRENT PULSE, used in the measurement of memory cores.

curreht ov_ershoot
ripple droop
! s }
ﬁ_ l e —— -
091 e ——
| I
! |
1T ! I
| | |
! | 1
I i I |
! ! | ! undershoot
| ! L _ T
01r T - A T K
1 1 1 1 1 I .
ty t t, ty t,  tgneajl— time
! tet tq ! te : L
D tw g -bias

The following definitions apply to the current pulse which is used in the measurement of
Memory Cores.
Amplitude
I The magnitude of the current pulse immediately after the leading edge transients
(overshoot and ripple) have decreased to less than 0.1% of the current magnitude.
Times
Time origin. The time when the leading edge of the current pulse reaches 10% of
the amplitude of the current pulse.
Thetime when the leading edge of the current pulse first reaches 90 % of the ampli-
tude of the current pulse.
, The time when the leading edge transients have decreased to less than 0.1% of the
current magnitude.
The time for the end of the straight part of the top of the pulse.
4 The time when the trailing edge of the current pulsereaches 90% of the amplitude
of the current pulse.
The time when the trailing edge of the current pulsereaches 10% of the amplitude
of the current pulse.

~ ~ &S
~

~ -

o~
(S

Time intervals
t, Rise time, the time interval tg - t]
t; Pulse duration, the time interval t] - t4

t; Decay time (Fall time), the time interval t4 - t5

January 1970 A3



FERROXCUBE INTRODUCTION GENERAL

MEMORY CORES

Linearity of leading edge
Over the region t(Q to t], the maximum deviation in time of the actual pulse from a
straight line joining the 10% and 90% points, expressed as a percentage of the rise
time. For measurement purposes this is less than 2%.

Overshoot
The extent towhich the maximum instantaneous current exceeds the Pulse Amplitude |,
expressed as a percentage of |, For measurement purposes this is less than 1%.

Ripple
When the overshoot is followed by a damped oscillation this is known as ripple, this
effect should be less than 1% for measurement purposes.

Droop
The decrease in current over the time interval t2 to t3 expressed as a percentage of
I, per microsecond. For measurement purposes this is less than 1% per ps.

Undershoot
The maximum instantaneous value of the reverse current swing following the trailing
edge of the pulse, expressed as a percentage of . For measurement purposes, this is
normally less than 1%.

Bias
A residual current flowing at all times in the test circuit. For measurement purposes
this is less than 1%. :

The Exponential pulse
When used, this pulse is defined in terms of the constants of the generating circuit.

Kinds of current pulses
I, Full Read Pulse
The current pulse which, when applied to a core in the "one" state, will beave it
in the "zero" state.
1, Full Write Pulse
The current pulse which, when applied to a core inthe "zero" state, will leave it
in the "one" state. This corresponds to the superimposed partial write selection
pulses in a coincident current matrix.
, Partial Read Pulse
A pulse of the same polarity as the Full Read Pulse which, when applied to a core
in the "onc" state, is insufficient in ampliiude io bring if o the "zero" siafe.
IpWPorHuI Write Pulse
A pulse of the same polarity as the Full Write Pulse which, when applied to a core
in the "zero" state, is insufficient in amplitude to bring it to the "one" state.

D.R.Disturb Ratio
lhe ratio of the amplitude of the Partial Read or Write Pulse to the amplitude of
the full Read or Write Pulse. In a matrix working under ideal conditions, | =
0.5 1 and the Disturb Ratio = 0.5. For core measurement purposes, it is usual to
consider the case where the Full Pulsesare less than the recommended nominal and
the Partial Pulses are greater than half the recommended Full Pulse.

Ip

A4 January 1970



GENERAL INTRODUCTION FERROXCUBE

MEMORY CORES

For example: If the recommended full drive current is Inom and if

I =1 =1 -10% and I =1 =0.51 +10%
r w nom pr pw nom
_1.1(0.5lnom) _0.55 _
then D.R. = 0.5 (i ) 0.9 =0.61
nom

Notes The read and write pulses are of opposite polarity.
Inom is used for the nominal value of a full current pulse.

TEST CONDITIONS

Allindividual cores are tested upon meeting the specification on the relevant data sheet.
Moreover, sample tests at several temperatures are carried out according to Mil Standard
105 D (inspection level 11). An A.Q.L. of 0.015 is handled in testing cores of 30 mil
and smaller.

Drive Pulses

Linear pulses are normally used and the amplitude qnd rise time of drive pulses are
stated on the individual data sheets.

Deviation from linearity <2 %

Overshoot <1%
Ripple <1%
Droop <1%
Undershoot <1%
Bias <1%

output
voltage
l (response)

drive
current 72415201
Sense Circuit

The core being measured is coupled to one turnof the sense circuit, this being termi-
nated in 50 Q.

Temperature :
The temperatures at which core properties have been measured is stated on the indi-
vidual data sheets. Where equivalents are shown for temperatures other than the test
temperatures, the rate of change of full drive current for a constant disturb ratio of
0.61 is used to calculate the currents required to drive the core.

Pulse Sequence

Cores are measured while being subjected to a sequence of pulses designed to cycle
the core through a number of states.

The following indicates a typical pulse train used for core measurement:

Febfuary 1971 || l[ A5



FERROXCUBE

IIIILIII

INTRODUCTION GENERAL
MEMORY CORES

1’—3 Iv I % 32x
3 7 ; ————————————————

| time
@ I, ————-d 32X - . a
§ ‘E V time
o] WVZ
o
] V.
bt uVy ™ 7244788

density has reached its lowest value.

RESPONSES :
I--——t-—————— .L :::\‘ - e sSmITI I
09I---4 ————-——-'—7/
/ —OUtpUt voltage
/l ----- drive current

|
t’; }
n: tp |

72447871

System of symbols for core response voltage

The pulse repetition frequency is 30 kHz. The values of the rV] and wV, response
voltages are read after 32 partial disturb pulses, to make sure that the remanent flux

time

The response voltages induced in the sense circuit coupled to the core are measured
with the sense circuit terminated in a specified resistance.
Symbols for the various response voltages are built up of the letter V, together with
pre-subscripts and post-subscripts. Unless otherwise stated, the peak value of the re-

sponse is indicated by this symbol.

January 1970



GENERAL INTRODUCTION

FERROXCUBE

MEMORY CORES

Post-subscripts

The post-subscripts indicate the type of read pulse (either partial or full) giving rise
to the response voltage andalso the polarity of the last full-pulse preceding the read
pulse, i.e. read or write polarity.

When the response is caused by a full read pulse, the post subscript is:
1 when the last full pulse preceding this was a write pulse (i.e. the core had been

storing 'one").

z  when the last full pulse preceding this was a read pulse (i.e. the core had been

storing "zero").

When the response is caused by a partial read pulse the post subscript is:
pl when the last full pulse preceding this was a write pulse (i.e. the core had been

storing "one").

pz when the last full éulse preceding this was a read pulse (i.e. the core had been

storing "zero").
Pre-scripts:

The pre-scripts indicate the partial pulses applied to the core between the read pulse
at which theresponse isobserved, and the last full pulse applied before that read pulse.

These are:

u  when there have been no partial pulses (i.e. the core is undisturbed).
r when there have been one or more partial read pulses.
w when there have been one or more partial write pulses.

Response voltages

The following are the principal response voltages, which are used in Memory Core data

sheets:
uv, Undisturbed "One"
2| B
[\
=
[
3
(8] —
.42, time
|
°
v
"
C
G
a
@
g

drive current

response
[=d
3
(1]

Ir
time
g
uvy 7244789

¥, Read disturbed, Fully selected, "One"

-
f:om

7244730

The peak value of the response vol-
tage, obtained at a full read pulse,
preceded by a full write pulse.

The peak value of the response vol-
tage, obtained at a full read pulse,
preceded by a full write pulse follow-
ed by anumber of partial read pulses.

January 1970
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FERROXCUBE
MEMORY CORES

INTRODUCTION GENERAL

‘

wV, Write disturbed, Fully selected, "Zero"
)

G

g e

5

(8]

o

2

L

°

@

2 wﬁ time

§ z —» |"O"

$ 7244791
UR=WV, - ™y

Response Times
Thefollowing times are used in Memory Core data sheets to describe core responses.
t, Time Origin. The time when the leading edge of the current pulse reaches 10% of
the amplitude of the current pulse. The time origin is the point from which the

t

following response times are measured.

The peak value of the response vol-
tage, obtained at a full read pulse,
preceded by a full read pulse follow-
ed by anumber of partial write pulses.

The difference between the value of
uVyand rVy.

This value is a measure for the rec-
tangularity of the hysteresis loop.

Peak Time. The time interval between the time origin, to, and the time at which

(rV1) attains its peak amplitude.

tg Switching Time. The time interval between the time origin, to, and the time at
which V1 falls to V(ef for the last time, ignoring any trailing edge transient.

Notes When it is necessary to refer to the Peak Time or Switching Time of aresponse
voltage other than the rVy characteristic, the symbol tp or tg may be used,
qualified with a symbol in parenthesis to indicate to which response voltage

it applies (e.g. fo (W1); tg WV2) ).

"V ef should normally be equal to 0.1 rV 1. Because itis impractical to measure

L | PR,

PV RPN P P e Py o — o1 (Y] . 1. L £ e AV .
PV VP SULILUIS O U SeHES U COTes exacTiy anarnen 1o aajusrt tor U. 1 rv ] ar
each core again, tg is measured with respect to Vyef.

January 1970



GENERAL INTRODUCTION FERROXCUBE
MEMORY CORES

CORE DIMENSIONS

In the data sheets the following dimensions are given (see figure) :

Dg = outer diameter Do =]
! U

Dy = inner diameter

H = height

W = Di -H _ wiring passage under 45°

vz

7Zesw32

NOMINAL OPERATING CONDITIONS AND TYPICAL RESPONSE CHARACTERISTICS

On each data sheet nominal operating conditions are stated in order to compare one core
type with another. These conditions are nominal in as much as, although practical, they
will not necessarily be the optimum under any particular set of circumstances.

Typical response characteristics obtained under these nominal operating conditions can

be obtained from the data.

QUICK REFERENCE DATA

The data sheets contain the following quick reference data on the front page :

Switching time, this is the switching time at nominal operating conditions and
Vief = 0,11V

Temperature range, classified as follows : Standard temperature range, up to 55 oc

Medium temperature range, up to 75 °C

Wide temperature range, up to 100 °C

March 1975 A9






4322 020 32890 14 V 82

14 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0.13 ps

Medium temperature range

DIMENSIONS

- [ |
. ~—D,—> i
Do =0.350 mm (14 mil) &*
Dj =0.230 mm ( 9 mil) N
H =0.075mm ( 3 mil) . 1
W =0.110 mm ( 4.3 mil)

APPLICATION T2usaz

This core has been developed for use in a coincident current memory, in particular
.ol
in 25 D systems.

ELECTRICAL DATA

nominal operating conditions typical response values
Tamb 25 OC uvi 41 mV
Iy = Iw = Inom 855 mA rVy 40 mV
D.R. 0.50 wVy 4 mV
tr (linear) 0.03 ps tp 0.07 us
td 0.16 s tg 0.13 ps

Drift with temperature (average over the range 0 to 75°C)

Rate of change of full drive current for constant uVj 1.9 mA /°C
Rate of change of full drive current at break point

and D.R. = 0.61 3.9 mA/°C
Rate of change of uVj for constant drive current 0.2 mV/°C

August 1973 All



14 V 82 14 mil FERROXCUBE MEMORY CORE 4322 020 32890

TESTS AND REQUIREMENTS

test conditions equivalent at

Tamb 75  °C - Tamb = 25 °C
Ir = Iy 675 mA 770 mA
Ipr = Ipw 412 mA 470 mA
D.R. 0.61 0.61
Number of disturb pulses 32 32

ty (linear) 0.03 ps 0.03 ps
td 0.30 s 0.30 ps
Vryef 10 mV 10 mV

acceptance limits at test conditions

rVi 29+4 mvV 305 mV
wVyg < 8§ mV < 7 mV
UR < 5.5 mV < 4.5 mV
tp 0.069 +0.011 ps 0.072 £0.012 ps
ts 0.110 £ 0.014 ps 0.113 £0.015 s

Al2 January 1972



4322 020 32890 14 mil FERROXCUBE MEMORY CORE 14V 82

Typical core performance as a function of drive current at different temperatures

and DR =

0.50.

(1) =750C, (2) =50 °C, (3)=25°C, (4)=0°C

uvq,
rVq,wVz
(mV)

80

60

40

20

726109
D.R.=0.50 ]
tr=0.03ps ts,tp
Vref=0.1rV1 (ps)
0.2
(1)
(3) (4)
(2‘ - t
N
N~ T~
I - - 01
1 21(3) (4) -
-~ . -— tp (3) 417
] g i el )Y
VAR
(2) A+
Ry avanr.Z
AP N 0
uVyq ARV AP IS4V 4
yAD AV v
V| pd Ny i
) 8’444
Sasa¥ max ]
/‘/‘ 4 ‘/r disturb ]
V7V AT X ratio 7
O AV/ 4V 11
SONLTSZ PR 07
N N INC VY LN, .
N /, 3 // -
N N
Yy !
™,
s max D.R
+ '/ A - N - 0.64
Z A 3 A
A N
\\ N \\
(1) (2)TT(3) 0.5
e
(17 (2) (3) 7 (L)
4
le’L 4 /A A
] P
1 o
RN
600 800 1000 1200

drive current {mA)

]::muary 1972 A13



14V 82 14 mil FERROXCUBE MEMORY CORE 4322 020 32890

Typical core performance as a function of drive current at different temperatures
and DR = 0.61.
(1) =75 °C, (2) =50°C, (3)=259°C, (4)=0°C
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4322 020 32890 14 mil FERROXCUBE MEMORY CORE

14V 82

Typical core performance as a function of current pulse rise time.

7261097
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14 V 82 14 mil FERROXCUBE MEMORY CORE 4322 020 32890

Typical core performance as a function of current pulse duration.
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4322 020 32950 18H51

18 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0,240 ps

Medium temperature range

DIMENSIONS . -
D, = 0,450 mm (17, 6 mil) w, "
Dj =0,285 mm (11,2 mil) ”

H =0,110 mm ( 4,3 mil)

W =0,124 mm ( 4,8 mil)

APPLICATION

This core has been developed for use in a coincident current memory, in particular in
3D systems.

ELECTRICAL DATA

nominal operating conditions typical response values

Tamb 25 °C uv, 45 mV
Iy = Iy = Ihom 555 mA vV, 44 mV
D.R. 0,50 wVy, 5 mV
ty (linear) 0,05 ps tp 0, 120 ps

tq 0,3 ps tg 0,240 ps

Drift with temperature (average over the range 0 to 75 °C) ;

Rate of change of full drive current for constant uV; 1,3 mA/°C

Rate of change of full drive current at breakpoint and D.R. =0,61 2,3 mA/°C

Rate of change of uV; for constant drive current 0,25 mV/°C

August 1973 Al7



18H51 18 mil FERROXCUBE MEMORY CORE

4322 020 32950

TESTS AND REQUIREMENTS

test conditions

Tamb 75 °C
Io=1, 440 mA
Ipr = Iy 264 mA
D.R. 0,60
Number of disturb

pulses 32
ty (linear) 0,05 ps
%] 0,50 ps
Vryef 10 mV

acceptance limits at test conditions

rvy 35t5 mV
wV, £9.5mV
UR £ 5.5 mV
ty 0,135 £ 0,020 ps
tg 0,220 + 0,020 ps

equivalent at

_ [¢)
Tamp =25 C

500 mA
305 mA
0,61

32
0,05 ps
0,50 ps

10 mV

3616 mV

=9 mV

=5mV

0,135+ 0;020 us
0,220 + 0,020 ps

Al8

August 1973



4322 020 32950 18 mil FERROXCUBE MEMORY CORE 18H51

Typical core performance as a function of drive current at different temperatures and
D.R. =0,50 o
(1) =759, (2)=50°C, (3)=25°C, @ =0"C
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18 mil FERROXCUBE MEMORY CORE 4322 020 32950

18H51

Typical core performance as a function of drive current at different temperatures and

7267764
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4322 020 32950 18 mil FERROXCUBE MEMORY CORE 18H51

Typical core performance as a function of current pulse rise time

7267765
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18H51 18 mil FERROXCUBE MEMORY CORE 4322 020 32950

Typical core performance as a function of current pulse duration
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4322 020 32980 18 H 61

18 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0.210 us

Medium temperature range

DIMENSIONS

Dy, =0.450 mm (17.6 mil)
Dj =0.280 mm (11.2 mil)
H =0.110 mm ( 4.3 mil)
W =0.120 mm ( 4.8 mil)

APPLICATION

This core has been developed for use in a coincident current memory, in particular
in 3 D systems.

ELECTRICAL DATA

nominal operating conditions typical response values
Tamb 25 °C uvy 55 mV
L =Ly = liom 644 mA rVy 53 mV
D.R. 0.50 wV, 5 mV
ty (linear) 0.05 ps th 0.110 Hs
td 0.25 us tg 0.210 ys

Drift with temperature (average over the range 0 to 75 °C)

Rate of change of full drive current for constant uVy 1.4 mA /OC

Rate of change of full drive current at break point and D.R.= 0.61 2.7 mA/°C

Rate of change of uVy for constant drive current 0.3 mV/°C

August 1973 A23



18 H 61 18 mil FERROXCUBE MEMORY CORE 4322 020 32980

TESTS AND REQUIREMENTS

test conditions .
equivalent at

o

Tamb 75 OC Tamb = 25 C
I, =Ly 510 mA 580 mA
Ipr = Ipw 311 mA 354 mA
D.R. 0.61 0.61
Number of disturb pulses 32 32

ty (linear) 0.05 ps 0.05 us
td 0.3 ps 0.3 s
Vyef 10 mV 10 mV
acceptance limits at test conditions

rVy 39 +5 mV 39+7 mV
wV, < 9.5 mV < 9.0 mV
UR <6 mv <s5.5 mV
th 0.120 + 0,020 ps 0.120 +0.020 us
ts ' 0.205 £0.020 ps 0.205 +0.020 ps

A24 ‘ ' August 1973



4322 020 32980 18 mil FERROXCUBE MEMORY CORE 18 H 61

Typical core performance as a function of drive current at different temperatures and
DR=0.50
(1) = 75 °C, (2) = 50°C, (3) = 25°C, (4) =0°C
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18 H 61 18 mil FERROXCUBE MEMORY CORE 4322 020 32980

Typical core performance as a function of drive current at different temperatures and
DR =0.61
(1) =75 °C, (2) =50 °C, (3) = 25°C, (4) =0 °C
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4322 020 32980

18 mil FERROXCUBE MEMORY CORE

18 H 61

Typical core performance as a function of current pulse rise time.
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18 H 61

18 mil FERROXCUBE MEMORY CORE

4322 020 32980

Typical core performance as a function of current pulse duration.
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4322 020 32960 18 H 81

18 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0.170 ps

Medium temperature range

DIMENSIONS 0
Dy = 0.455 mm (17.8 mil) R {]”l‘
D; =0.285mm (11.2 mil) w

i
H =0.115mm ( 4,5mil)

W =0.120 mm ( 4.7 mil)

APPLICATION ‘ Tusnsz

This core has been developed for use in a coincident current memory, inparticular
in 3 D systems.

ELECTRICAL DATA
nominal operating conditions typical response values
0 .

Tamb 25 0OC uVl 66 mV

=1 = 4
L. =Ly = Ihom 800 mA vy 6 mV
D.R. 0.50 wv, 6 mV
tr (linear) 0.05 ps tp 0.095 s
. n an . + 0 170 e
Cd U.ZU MS tg Vediivu HS
Drift with temperature (average over the range 0 to 75 °C)
Rate of change of full drive current for constant uVy 2.0 mA/°C
Rate of change of full drive current at break point and D.R.=0.61 3.1 mA/°C
Rate of change of uV 1 for constant drive current 0.5mV/°C

August 1973 ! ! A29



18 H 81 18 mil FERROXCUBE MEMORY CORE 4322 020 32960

TESTS AND REQUIREMENTS

test conditions

equivalent at

Tamb 75 °C T, = 25 °C
I, 620 mA 720 mA
Ipr = Ipw 378 mA 439 mA
D.R. 0.61 0. 61
Number of disturb pulses 32 32

t, (linear) 0.05 s 0.05 ps
tq 0.30 s 0.30 ps
Vyef 10 mV 10 mV

acceptance limits at test conditions

rVy 42+5 mV 45+7 mV
wV, < 12 mV <= 11 mV
UR < 7 mV s 6 mV
tp 0.100 £+0.020 us 0.100 +0.020 us
tg 0.150 -0.185 s 0.150 -0.185 ps

A30 | | l l March 1975



4322 020 32960

18 mil FERROXCUBE MEMORY CORE I, 18 H 81

Typical core performance as a function of drive current at different temperatures and
DR = 0.50
(1) = 75°C, (2) =50 °C, (3) =25°C, (4) =0 °C
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18 H 81 18 mil FERROXCUBE MEMORY CORE 4322 020 32960

Typical core performance as a function of drive current at different temperatures and
DR = 0,61
(1) = 75 °C, (2) =50 °C, (3) = 25 °C, (4) =0 °C
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4322 020 32960 18 mil FERROXCUBE MEMORY CORE 18 H 81

Typical core performance as a function of current pulse rise time.
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18 H 81 18 mil FERROXCUBE MEMORY CORE 4322 020 32960

Typical core performance as a function of current pulse duration.
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| 4322 020 52020 18 H 83

18 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0,190 ps

Medium temperature range

DIMENSIONS oy
oD, —|
s

Dy = 0,457 mm (18 mil)

ST
Dj = 0,305 mm (12 mil) N AN ‘
H = 0,105 mm ( 4,1 mil)
0,143 mm ( 5,6 mil)
APPLICATION

12441632

=
]

This core has been developed for use in a coincident current memory, in particular in
3 D systems.

ELECTRICAL DATA

nominal operating conditions typical response values

Tamb 25 °C uvy 55 mV
Ir =1y =Inom 833 mA Vi 54 mV
D.R. 0, 50 wVy, 4 mV
ty (linear) 0,05 ps tp 0,105 ps
tyg 0,30 ps tg 0,190 ps

Drift with temperature (average over the range 25 to 75 °C)

Rate of change of full drive current for constant uVj 2,0 mA/°C
Rate of change of full drive current at break point and D.R. =0, 61 3,5 mA/°C
Rate of change of uV; for constant drive current 0,3 mV/°C

April 1974 A35



18 H 83

18 mil FERROXCUBE MEMORY CORE

4322 020 52020

TEST AND REQUIREMENTS

test conditions

equivalent at

Tamb 75 °C Tamb = 25 °c
Ip =1y 050 mA 750 mA
Ipr = Ipw 397 mA 480 mA
D.R. 0,61 0, 64
Number of disturb pulses 32 32

ty (linear) 0,05 us 0,05 ps
tg 0, 30 ps 0,30 s
Viet 10 mV 10 mVv
acceptance limits at test conditions

vy 40 £5 mV 42+7 mV
wVy = 9 mVv = 9 mV
UR = 7 mV = 7 mV
tph 0,115 £0,015 us 0,115 +0,015 ps
ts 0,180 +0,020 us 0,180 +0,020 us
ADDITIONAL DATA

Breakdown voltage
Diametric breaking force

Weight per 100 cores

1000 V approximately
min. 0,4 N

4,2 mg

A36 I ’
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4322 020 52020 18 mil FERROXCUBE MEMORY CORE 18 H 83

Typical core performance as a function of drive current at different temperatures and
D.R. =0,50
(1) = 75°C, (2) = 50 °C, (3) = 25°C, (4) = 0°C

7267993
D.R.=0,50 |
tr= 0,0Sps ts,tp
uvq, Vie=0,1rVq (ps)
rvq,wVy /,
4
(mV)
RN PIED AV.e:\
100 . 4 4 0,2
(1) N “ 4
h N N ‘\ts y, A l,
RENRNER SRS Aav
NN N4/
™~ Pe s
{4) ™™ /
1122 G /
-—— — DAV
tp R .
yI.Olav. =
AVYVIAX
Ay, a4 /17
AW/AV.V.V.
VA Y ¥V 4
uvq // /4 V44T
Y7
60 /j // 4’4 p. / 0
ALY
4 A
Ad ,/ 24V
§ max
A AL disturb
A/ 4894 ratio
A ' ]
40 ATV Y 0,7-
(1) —1(2) 1 (3) - (4)
A N — > 0 6"
N y
IS BN N max D.R
- < <
h q h N
20 < a 0,51
(1‘) (2)1 (3). (lf)
| } ] |
(1) (2) (K)kg (4)
WVz /l
0 ] ]
600 800 1000 1200 1400

drive current (mA)

April 1974 H A37



18 H 83 18 mil FERROXCUBE MEMORY CORE 4322 020 52020

Typical core performance as a function of drive current at different temperatures and
D.R. =0,61
(1) = 75 °C, (2) = 50 °C, (3) = 25°C, (4) = 0 °C
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4322 020 52020 18 mil FERROXCUBE MEMORY CORE 18 H 83

Typical core performance as a function of current pulse rise time.

7267995

ui, | |I;=I,=650mA tot
rVi,wV; [|T:75°C  DR.=061 =P
(mV) Vres=0,11Vy ()
40 ~ ] uY1 0,4
[
rv,
30 e 0,3
o
L7
ts LA
p _
20 > ] B — 0,2
P to ]
"A
10 -~ 01
N
N wV;
[ t—
0 ‘
0 0,05 01 015 0,2

» 2

tr (ps)

April 1974 ‘ A39



18 H 83 18 mil FERROXCUBE MEMORY CORE 4322 020 52020

Typical core performance as a function of current pulse duration.
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4322 020 32810 18 H 86

18 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0.175 us

Standard temperature range

DIMENSIONS - g

H
Do =0.440 mm (17.2 mil) w<‘ r
Dj =0.275mm (10.8 mil) ”
H =0.110 mm ( 4.3 mil)
W =0.117 mm ( 4.6 mil)

APPLICATION

This core has been developed for use in a coincident current memory, in particular in
24 D systems.

ELECTRICAL DATA

nominal operating conditions typical response values
Tamb 25 oC Tamb 25 oC
Iy = Ir = Inom 825 mA uvy 53 mV
DR 0.50 rVy 52 mV
ty (linear) 0.05 us wV, 5 mV
tq 0.21 ps tp 0.095 us

tg 0.175 us

Drift with temperature (average over the range 10 to 55 °C)

Rate of change of full drive current for constant uVy 1.3mA/°C
Rate of change of full drive current at break point and D.R.=0.61 2.1mA/°C
Rate of change of uV 1 for constant drive current 0.2mv/°C
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18 H 86 18 mil FERROXCUBE MEMORY CORE 4322 020 32810

TESTS AND REQUIREMENTS

guaranteed values at
specified test conditions

test conditions

Tamb 25 60 ©C Tamb 25 60 °c
Iw =Ir = Inom - 9% 750 700 mA v, 33-45 33-43 mV
Ipw =Ipr =0.5Inom*+ 9% 450 420 mA wv, < 9.5 =10.5mV
DR 0.60 0.60 UR <5.5 6.5 mV
ty (linear) 0.05 0.05 wus "p © 0.085-0.115 us
tg 0.30 0.30 us t 0.140-0.175 us
Vref 10 10 mV

A42 August 1973



4322 020 32810 18 mil FERROXCUBE MEMORY CORE 18 H 86

Typical core performance as a function of drive current at different temperatures and
D.R.=0,50
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18 H 86 18 mil FERROXCUBE MEMORY CORE 4322 020 32810

Typical core performance as a function of drive current at different temperatures and

DR = 0.60
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4322 020 32810 18 mil FERROXCUBE MEMORY CORE

18 H 86

Typical core performance as a function of current pulse rise time.
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4322 020 32790

20H 74

20 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time

Standard temperature range

0.220 us

DIMENSIONS

Dg =0.525 mm (20.7 mil)
D; =0.320 mm (12.9 mil)
H =0.128 mm ( 5.0 mil)
W =0.136 mm ( 5.6 mil)

APPLICATION

12461432

This core has been developed for use in a coincident current memory, in particular

in 3 D systems.

ELECTRICAL DATA

nominal operating conditions

Tamb 25 °C
Ir =Iw = Ihom 710  mA
D.R. 0.50

ty (linear) 0.05 s

td 0.26 ps

typical response values

uVv 1
rVy
wVy
tPp
ts

66 mV

63 mV

5 mV
0.110 ps
0.220 s

Drift with temperature (average over the range 10 to 55°C)

Rate of change of full drive current for constant uVy

Rate of change of full drive current at break point

and D.R. = 0.61

Rate of change of uVj for constant drive current

2.7  mA/oC

4.3 mA /°C
0.53 mV/°C

August 1973
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20H 74

20 mil FERROXCUBE MEMORY CORE

4322 020 32790

TESTS AND REQUIREMENTS

test conditions

Tamb 45 25  9C
Iy =Ty 600 640 mA
Ipr = Ipw 360 385 mA
D.R. 0.60 0.60
Number of disturb pulses 32 32

ty (linear) 0.05 0.05 ps
td 0.30 0.30 ps
Vyef 5 5 mV

acceptance limits at test conditions

TV 42+5 > 31%) mV
wVz <10.5 <10.5 mV
UR < 6 < 6 mV
t 0.13+0.02 0.13£0.02 s
ts 0.230+0.020  0.225+0.025 ps

*) measured at 0. 13 ps

August 1973



4322 020 32790 20 mil FERROXCUBE MEMORY CORE 20H 74

Typical core performance as a function of drive current at different temperatures
and DR = 0. 50.

(1) =55 °C, (2) =40 °C, (3) =25 0°C, (4) =10 °C

72610
120

2 0.3
D.R.=0.50
tr=0.05ps ts.tp
uVq Vre=0.1rV. (bs)
’ ref =Y 1PV 4 | 4
rVy Wiz Y ' (3) (&)
(mV) (1) (2) 0
N N I~ > s P4
~ N pd
100 SUEERES . -~ - A1 o2
] ™~ Ny P
e T~ T~ Y ™~
Y
V.
I (3] (4) >
T (2) T - 474 D4
~] e~ ~J A // 4
1 ~ T~ - ~_Z 7
80 tp S AN i e 04
— //
v 4/ pa
uVq A A
! V.87, WL
%
77 T A TN
A/ pd
A 1/ - A
V%
60 7 v 0
74 /1/
(1 Pl

2) (4)

2 max -
disturb
ratio

[1
40 I 0.7
N
I~ N max D.R
] ~ L
™~
s N . ™ 0-61
N
N N ~ N
NN ™ (4
20 HERS L 0.5
(1 ~(2) —*(3) i
I
(1) (2) ((3) 4) 4
NVL '/V /V
- |
0
600 700 800 300

drive current (mA)

January 1972 A49



20H 74 20 mil FERROXCUBE MEMORY CORE 4322 020 32790

Typical core performance as a function of drive current at different temperatures
and DR = 0.61.

(1) =55 °C, (2) =40 °C, (3) =25°C, (4) =10 oC
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4322 020 32790

20 mil FERROXCUBE MEMORY CORE

20H 74

Typical core performance as a function of current pulse rise time.
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20H 74 20 mil FERROXCUBE MEMORY CORE 4322 020 32790

Typical core performance as a function of current pulse duration.
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4322 020 32940 % 20 H 80

20 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time 0.200 ps

Medium temperature range

DIMENSIONS & Do

Do =0.540 mm ( 21 mil)

Di =0.340 mm (13. 2 mil)
H =0.140 mm ( 5.5 mil)
W =0.141 mm ( 5.5 mil)

APPLICATION

This core has been developed for use in a coincident current memory, inparticular
in 3 D systems.

ELECTRICAL DATA
nominal operating conditions typical response values

o v
Tamb 25 °C uVy 74 mV
I = IW =liom 800 mA vy 71 mV
D.R. 0.50 wV, 8§ mV
t. (linear) 0.05 ps tp 0.110 us
ty 0.24 ps tg 0.200 ps
Drift with temperature (average over the range 0 to 75 °C)
Rate of change of full drive current for constant uVj 1.9 mA/°C

Rate of change of full drive current at break point and DR= 0.61 3.20 mA/°C

Rate of change of uVy for constant drive current 0.44 mv/°C
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20 H 80 20 mil FERROXCUBE MEMORY CORE 4322 020 32940

TESTS AND REQUIREMENTS

test conditions

equivalent at

Tamb 75 °C Tamp= 25 °C
I =1y 620 mA 720 mA
Ipr = Ipw 378 mA 439 mA
D.R. 0.61 0.61
Number of disturb pulses 32 32

t, (linear) 0.05  ps ‘ 0.05 ps
tq =z 0.40 s 2 0.40 ps
Vryef 5 mV S5 mV
acceptance limits and test conditions

v, 50 + 5 mV 53+6 mV
'WVZ < 14 mV s 13 mV
UR < 8 mV = 8 mV
tp 0.120+0.020 ps 0.120 £0.020 ps
tg 0.230 +0.020 s 0.230 £0.025 ps

A54 Il ll January 1972



4322 020 32940

20 mil FERROXCUBE MEMORY CORE

20 H 80

Typical core performance as a function of drive current at different temperatures and
DR = 0.50

(1) =75°C, (2) =50 °C, (3) =25°, (4)=0°C
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20 H 80

20 mil FERROXCUBE MEMORY CORE

4322 020 32940

Typical core performance as a function of drive current at different temperatures and
DR = 0.61
(1) =75 °C, (2) =50 °c, (3)=25°C, (4) =0 °C
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4322 020 32940

20 mil FERROXCUBE MEMORY CORE

20 H 80

Typical core performance as a function of current pulse rise time.
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20 H 80

20 mil FERROXCUBE MEMORY CORE

4322 020 32940

Typical core performance as a function of current pulse duration.
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4322 020 32920

20 H 89

20 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Medium temperature range

Switching time 0.21

ps

DIMENSIONS

Do =0.540 mm (21.1 mil)
D; =0.340 mm (13.3 mil)
H 0.127 mm ( 5.0 mil)
W =0.150 mm ( 5.9 mil)

APPLICATION

K

I *— D; —=| I

] s T

-

*H!
AN
~

O

72441432

This core has been developed for use in a coincident current memory, in particular

in 3 D systems.

ELECTRICAL DATA

nominal operating conditions

typical response values

Tamb 25 °C uvy 64.0 mV
Iy =Ly = Inom 800 mA Vi 61i.0 mV
D.R. 0.50 wVy, 8.5 mV
tr (linear) 0.05 upus tp 0.11  ps
td 0.25 s ts 0.21 ps
Drift with temperature (average over the range 0 to 75 °c)

Rate of change of full drive current for constant uVy 2.0 mA /°C
Rate of change of full drive current at break point

and D.R. = 0.61 3.6 mA/°C
Rate of change of uVj for constant drive current 0.5 mVvV/°C
August 1973 AS59



20 H 89 20 mil FERROXCUBE MEMORY CORE 4322 020 32920

TESTS AND REQUIREMENTS

test conditions

Tamb 75 25 °C
Ir = Iy 620 720  mA
Ipr = Ipw 378 439  mA
D.R. 0.61 0.61
Number of disturb pulses 32 32

tr (linear) 0.05 0.05 ps
td 0.40 0.40 ps
Vref 5 5 mV

acceptance limits at test conditions

Vi 44 £ 5 44+6 mV
wVg < 12.0 < 12.0 mV
UR < 6.0 < 5.5 mV
tp 0.12+0,02 0.12+0.02  ps
ts 0.23+0.02 0.23+0.025 s
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4322 020 32920 20 mil FERROXCUBE MEMORY CORE 20 H 89

Typical core performance as a function of drive current at different temperatures
and DR = 0.50
(1) =75 °C, (2) =50 °C, (3) =25°C, (4)=0°C
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20 H 89 20 mil FERROXCUBE MEMORY CORE 4322 020 32920

Typical core performance as a function of drive current at different temperatures
and DR = 0.61
(1) =759C, (2) =50 °C, (3) =25°C, (4)=0°C
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4322 020 32920

20 mil FERROXCUBE MEMORY CORE

20 H 89

Typical core performance as a function of current pulse rise time.
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20 H 89

20 mil FERROXCUBE MEMORY CORE

4322 020 32920

Typical core performance as a function of current pulse duration.
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4322 020 32680

20 H 92

20 mil FERROXCUBE MEMORY CORE

QUICK REFERENCE DATA

Switching time

Medium temperature range

0.210 ps

DIMENSIONS

Do = 0.540 mm (21.2 mil)
D;i =0.335 mm (13.0 mil)
H =0.100 mm ( 3.9 mil)
W =0.166 mm ( 6.5 mil)

APPLICATION
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Aw,i@

7244132

This core has been developed for use in a coincident current memory, in particular

in 3 D systems.

ELECTRICAL DATA

nominal operating conditions

typical response values

Tamb 25 ©°C uvy 52 mV
Ir = Iw = lnom 973  mA Vi 51 mV
D.R. 0.50 wVy 4 mV
tr (linear) 0.05  ps tp 0.110  ps
td 0.26 ps tg 0.210 s
Drift with temperature (average over the range 0 to 75 °C)

Rate of change of full drive current for constant uVy 1.4 mA/9C
Rate of change of full drive current at break point

and D.R. =0.61 2,3 mA/°C
Rate of change of uVj for constant drive current 0.20 mV/°C
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20 H 92 20 mil FERROXCUBE MEMORY CORE

4322 020 32680

TESTS AND REQUIREMENTS

test conditions

equivalent at

Tamb 70 ©°c Tamb= 25 ©°C
Ir = Iy 810 mA 875 mA
Ipr = Ipw 495 mA 534 mA
D.R. 0.61 0.61
Number of disturb pulses 32 32
ty (linear) 0.05 s 0.05 ps
= td 0.50 s 0.50  us
g Vyef 5 mV 5 mV
acceptance limits at test conditions
rVy 365 mV 37£7 mvV
wV, < 8 mV < 8 mV
UR <5.5 mv < 5.5 mV
tp 0.105-0.145 mus 0.095 -0.145 ps
ts 0.195-0.235 s 0.185 -0.240 s
A66 August 1973



4322 020 32680 20 mil FERROXCUBE MEMORY CORE 20 H 92

Typical core performance as a function of drive current at different temperatures
and DR = 0.50
(1) =75 9C, (2) =50 °C, (3) = 250U, (4)=0°C.
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20 H 92 20 mil FERROXCUBE MEMORY CORE 4322 020 32680

Typical core performance as a function of drive current at different temperatures
and DR = 0.61
(1) =75 °C, (2) =50 °C, (3)=25°C, (4)=0°C
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4322 020 32680

20 mil FERROXCUBE MEMORY CORE 20 H 92

Typical core performance as a function of current pulse rise time.
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20 H 92 20 mil FERROXCUBE MEMORY CORE 4322 020 32680

Typical core performance as a function of current pulse duration.
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4322 020 32720

30F 78

30 mil FERROXCUBE MEMORY CORE
QUICK REFERENCE DATA

Switching time 0.40 s

Standard temperature range
DIMENSIONS —
Do =0.813 £ 0.035 mm ( 32.0 mil ) iy ukin
D, =0.485 +0.035 mm ( 19.0 mil ) PN
H =0.165%0.015mm ( 6.4 mil) v | ” N
W =0.226 mm ( 8.8 mil)

APPLICATION

7204032

This core has been developed for use in coincident current memory, in particular in 3 D

systems.

ELECTRICAL DATA

nominal operating conditions

typical response values

o
Tamb 25 °C uvy 63 mV
I, = Iy = Tiom 710 mA Vi 61 mV
D.R. 0.50 wV, 5 mV
t,. (linear) 0.10 wps th 0.2 ps
tq 0.50 wps tg 0.4 us
Drift with temperature (average over the range 10 to 55 °C)
Rate of change of full drive current for constant uV; 3.1 mA/°C
Rate of change of full drive current at breakpoint and DR = 0.61 5.1 mA/°C
Rate of change of uVj for constant drive current 0.7 mVv/°C
A71
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30F 78

30 mil FERROXCUBE MEMORY CORE

4322 020 32720

TESTS AND REQUIREMENTS

test conditions

equivalent at

Tamb 40 ©C Tamp = 25 oc
Ir =1Ly 590 mA 640 mA
Ipr = Ipw 360 mA 390 mA
D.R. 0.61 0.61
Number of disturb pulses 32 32
ty (linear) 0,10 ps 0.10 ps
- tg 1.50 s 1.50 us
= Ve 6 mv 6 mv
acceptance limits at test conditions
rVy 35-48 mV 35-48 mV
wV,, = 95 mV = 10.5 mV
UR = 5 mV = 5 mV
ty 0.200-0.265 ps 0.200-0. 265 Hs
tg 0.350-0.430 ps 0.350-0. 430 ps
A72 January 1972



4322 020 32720 30 mil FERROXCUBE MEMORY CORE 30 F 78

Typical core performance as a function of drive current at different temperatures and
DR =0.50
(1) =55 °C, (2) = 40 °C, (3) = 25 °C, (4) =10°C
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30F 78

30 mil FERROXCUBE MEMORY CORE 4322 020 32720

Typical core performance as a function of drive current at different temperatures and
DR = 0.61
(1) = 55 °C, (2) =40 °C, (3) = 25 °C, (4) =10°C
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4322 020 32720

30 mil FERROXCUBE MEMORY CORE

30F 78

Typical core performance as a function of current pulse rise time.
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30 mil FERROXCUBE MEMORY CORE

4322 020 32720

Typical core performance as a function of current pulse duration.
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4322 020 32580 30 F 83
30 mil  FERROXCUBE MEMORY CORE
QUICK REFERENCE DATA
Switching time 0.49 s
Medium temperature range
DIMENSIONS Dy
(- D, — -I H
Do = 0,82 mm ( 30 mil) w& I
D; =0.49 mm ( 20 mil) -
H =0.21 mm ( 8mil) -
W =0.20 mm (7.9 mil) -
APPLICATION e
This core has been developed for use in coincident current memory, in particular in
3 D systems.
ELECTRICAL DATA
nominal operating conditions typical response values
Tamb 25 oC Tamb 25 ©OC
Ir = Iw = Inom 800 mA uv, 68 mV
DR 0.50 rVy 67 mV
ty (linear) 0.15 us wV, 5 mV
tq 0.6 wus tp 0.27 us
ty 0.49 wus
Drift with temperature (average over the range 0 to 75 °c)
Rate of change of full drive current for constant uVl 1.3 mA/°C
Rate of change of full drive current at break point and D.R.=0.61 1.8 mA/°C
Rate of change of uV] for constant drive current 0.3 mV/°C
A77
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30 F 83

30 mil FERROXCUBE MEMORY CORE

4322 020 32580

TESTS AND REQUIREMENTS

test conditions

guaranteed values at
specified test conditions

Tamb 10 70 ©oC vV, 40-60 mV
Iy = Ly = Inom - 10% 740 665 mA WV, < 8.5 mVv
Iy =Ipw =0.5Ihom+10% 450 405 mA UR < 5.5 mV
DR 0.61 0.61 tp (10 °C) 0.265-0.345 us
Number of disturb N (70 °C) 0.265-0.345 us
32 32

pulses ts (10 °C) 0.440-0.545 ps
ty (linear) 0.15 0.15 wus t (70 °C) 0.460-0.550 us
tq 1.5 1.5 us
Vyef 6 6 mV
A78 August 1973



4322 020 32580 30 mil FERROXCUBE MEMORY CORE 30 F 83

Typical performance as a function of drive current at different temperatures.
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30 F 83 30 mil FERROXCUBE MEMORY CORE 4322 020 32580

Typical performance as a function of temperature.
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Typical performance as a function of current pulse rise time.
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GENERAL MATRIX PLANES
AND STACKS

INTRODUCTION

ORGANISATION OF FERRITE CORE MEMORIES

Memory cores work by virtue of their rectangular hysteresis loop. They have two major
stable states and a threshold field. It is the latter property that makes it possible to ar -
range them in a matrix and access individual cores by a coincidence of row and column
currents.

Since their introduction as memory elements, ferrite cores have steadily become small -
er, faster and cheaper. Notwithstanding economies of batch fabrication promised by al-
ternative magnetic and semiconductor devices, cores still predominate.

As cores themselves and the methods of manufacturing them have been subject to conti-
nuous development, so have the schemes for organising them into memories. For rela-
tively small memories 3D organisation is generally best; when speed is important, a
scheme of three wires instead of four can be adopted to make possible the use of smaller,
faster cores. For mass memories 2D or 2§D organisation is preferable, the former be-
ing more economic for long and the latter for short word lengths.

A survey of the different organisation systems is given below:

current pulses

organisation operation
» read write
by a single
word current READ  lirrent
word bit 1 WRITE by coincidence
current | current I of 2 currents

X y by coincidence
current current READ of 2 currents
'nzh'obr't y X WRITE by coincidence
inhibi
current current current of 3 currents

xorbit y or word by coincidence
current current READ of 2 currents
2V.D
orword | xorbit by coincidence
Yurrent | current WRITE ¢ 2 currents
7263281
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MATRIX PLANES INTRODUCTION GENERAL
AND STACKS

The characteristics of the different systems mentioned above are discussed in the fol -
lowing.

LINEAR SELECT 2D ORGANISED SYSTEM WITH 3 WIRES

In the past the matrices of word organised memories were supplied with two bit and one
or two word lines through each core. As an example a 2D-array for 8 words of 4 bits
with one word line is depicted in Fig. 1.

Writing (or restoration) of information in a core is performed by coincidence of two par -
tial write current pulses with an amplitude Ipw’ one contributed by the selected "word
wire", the other by the selected bit wire. For writing a "0" the bit wire is not energized.
In the given example the information 1011 is written in the memory. All the cores in the
energized bit wires and disturbed by the partial write pulses Ipw. As the magnetic state
of the half -selected cores must not be altered, the partial write curreat amplitude must
not exceed a certain limit (break current).

The read (or clear) operation is effected by sending a full read current pulse (Ir) in op-
posite direction through the selected word wire, driving all the cores on this wire to the
"0" state.

The output signals are sensed on the sense wire. There are no disturbed cores, so the
read current amplitude is not limited by the core properties but only by the driving cir-
cuits. As a conséquence of the higher read current which can be applied, faster cycle
times are obtainable.

bit drive current
selection

"
b
3
2
k)
[
o
vy
1%}
@
@
wn
2
o
2
write operation
/selected cores
sense . .
amplifiers <§§wrlte disturbed
cores

Fig.1 - ynon-selected
’ output register cores

7252041.2
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GENERAL INTRODUCTION MATRIX PLANES
AND STACKS

LINEAR SELECT 2D ORGANISED SYSTEM WITH 2 WIRES

If, in a 2D system, the bit and the sense wire are combined, a two wire system is ob-
tained. Threading two wires is obviously cheaper than threading three or four, especially
for cores with a small diameter, and in very large memories, where the cost of the core
array is significant. However, the most economical arrangement results in very long
words, the number of bits per word being proportional to the square root of the total ca-
pacity in bits. Since all the bits are read simultaneously the bit transfer rate is high.
The memory stack consists of two identical parts, each containing the complete number
of bit lines and the half of the number of word lines. At one side each bit line is termi-
nated with its characteristic impedance; the other side it is connected to the sense am -
plifier concerned. The bit/sense wire is split in two, to balance out the common mode
noise generated by the bit current during writing, but at the expense of doubling the re-
quired bit current (see Fig. 2).

In fast memories the cycle time must be as short as possible. We have seen already that
the read operation can be shortened by making Iy > I,y. It is also possible to shorten
the write operation by making Iy > I gm. This can be achieved when applying a bipolar
bit driver for the write operation. To write a "one" a current of +» Inom 1S sent through
the bit wire and a current of +I,,m through the word wire. A "zero" is obtained with the
same word current, but with the bit current reversed (=5 Iyom)-

To read a word, a full current pulse Iy = Iy is sent through the selected word line so
that a short access time is achieved.

Since each bit needs its own current driver, it is obvious that the driving circuits for 2D
systems form an important part of the total cost. Despite of this disadvantage there is a
growing interest in 2D systems for the following reasons:

- for mass memories with long word lengths, a high bit transfer rate can be achieved,
- less problems with discrimination of "one' and "zero",

- simple stack construction,

- the tendency towards steadily decreasing prices of the electronics.

Matrices based on the 2D/2 wire system are not standardized, but capacities of 4K144
and 4K288 are recommended.

April 1972 B5
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GENERAL INTRODUCTION MATRIX PLANES
AND STACKS

3D ORGANISED SYSTEM WITH 4 WIRES

The traditional 4-wire coincident current system provides a reliable and relatively inex -
pensive approach to the storage of information,

As an example a memory of 16 words, 4 bits is depicted in Fig.3. The read or clear op-
eration is effected by coincidence of two partial read pulses with an amplitude Ipy, one
through the selected X line, the other through the selected Y line. The four fully selec -
ted cores are set to the "0" state, which induces a voltage pulse in each sense wire. The
pulses are amplified and transferred to the output register as "ones" or '"zeros" depend -
ing on the previous state of the cores.

The cores in the selected rows and columns are "read disturbed". The sense wires are
threaded in sucha way that the e. m. fs generated by the disturbed cores cancel each other.

bit 1 bit 2 bit 3

— - —

S2

1 output register ]
72520601

/selecled cores yreudlwrile disturbed cores ynon-selected cores

Fig.3 3D array for 16 words of 4 bits.
In bits 0, 1 and 3 the S wire has been omitted, in bits 2 and 3 the Z wire.

After reading a word, new information can be written in the relevant cores by means of
the corresponding X, Y and Z current drivers. For writing all "ones " partial write pul -
ses (Ipw) are sent through the two selected X and Y wires, as for the read operation, but
in opposite direction. In Fig.3 the cores XYy (solid) have been selected for storing the
word 1111, while the other cores (hatched) in the selected rows and columns are "write
disturbed".

For writing a "zero" the same X and Y pulses are needed as for writing "ones", but
switching to the "one" state must be prevented by sending an opposite partial write pulse
(=1 W) through the Z wire concerned. (The Z wire may run parallel to the X wires in one
matrix and parallel to the Y wires in another, see bits 0 and 1 in Fig. 3). All cores situ-
ated on a non-selected row or column are read disturbed, generating inhibit noise on the
sense wire. The inhibit noise should be damped out before a successive read operation

April 1972 “ B7
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may start.
As cores are disturbed during the read and the write operations, thé read, write and in-
hibit currents must have an upper limit,

If it is impossible to arrange all cores of a large memory in one plane, the cores will be
distributed over a number of stacked matrix planes. This also has the advantage that the
number of bits can be easily extended. A simple stack set-up is depicted in Fig. 4.

Since the number of selection circuits is minimal if the core array is a square with sides
of 21 cores, our matrix planes are standardized on the sizes 32 x 32, 64 x 64, and

128 x 128 bits.

bit 0 bit 1 bit 2 bit3

IX 72520381

Fig. 4.Principle of series connection of the X wire and of the Y wire
for one word of four bits in the 3D system,

Advantages of the 3D system are:

1. Inexpensive selection system.

2. Memories up to 109 bits can be realized.
Disadvantages are:

1. Limited temperature range in fast memories due to inhipit dissipation.
2. Upper limits for all drive curreats.

B8’ April 1972
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3D ORGANISED SYSTEM WITH 3 WIRES

Using the same wire for inhibit and sense leads to a 3D/3 wire system; the resulting
simplification of wiring is of great advantage, especially for the wiring of small cores.
The inhibit/sense wire is split into two equal parts. For the inhibit driver these parts
are connected in parallel and driven simultaneously; for the sense amplifier they are
series-connected. For this reason the cores must be arranged e.g. in a double herring
bone pattern, and the inhibit driver must supply the full drive current (see Fig.5).

sense
amplifier

—F +

inhibit
driver

v v v g v v v v
| | 7266625

Fig.5 Sense/inhibit line configuration.
S = sense, D = inhibit.

The 3D/3 wire matrix stack is in most cases a planar construction, i.e. all bits and re-
levant diodes are on one printed wiring board.

An additional advantage of this construction is that the drive wires can be continuous (see
Fig.6), resulting in a considerable reduction of the number of solder joints.

Fig. 6 shows that all cores in a horizontal row are parallel to each other positioned. This
makes it possible to decrease the pitch to less than the core diameter, resulting in a
considerable reduction of sense/inhibit wire length.

By mounting the selection diodes close to the core arrays, stray inductances are mini-
mized permitting faster cycle times.

By comparison with the conventional stacked plane construction the 3D/3 wire system of -
fers the following important advantages:

- higher reliability due to fewer soldered joints

- small size, resulting in : lower inhibit dissipation
lower sense wire attenuation
faster cycle times

The 3D/3 wire planar construction meets today's requirements, especially in mini com -
puter applications.
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GENERAL INTRODUCTION MATRIX PLANES
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24D ORGANISED SYSTEM WITH 3 WIRES

This is a three-wire hybrid of the 2D and the 3D system. An X, a Y and an S wire are
threaded through each core. Reading of information conforms to the 3D system and writ -
ing conforms to the 2D system. Thus, for reading and for writing "ones" two coincident
partial drive currents are needed (Ipr and Ipy, respectively); for writing "zeros™ the X
wires are not energized.

The sense wire can be laid along the X wires, see Fig.7, or threaded diagonally as inthe
3D system. The twist in the middle of the S wire is for mutual cancellation of disturb
signals generated in the upper and lower part of the columns.

To obtain equal propagation delay times for the X and Y drive lines, the total number of
columns (length of the Y wire) should be about equal to the number of rows (length of the
X wire), which is why the matrices for each bit have an oblong form.

bit 0 bit 1 bit 2 bit 3
Xo X Xp X3 Xo X Xz X3 Xo X Xp X3 Xo X3 X X3
’

Y2

iﬂl“lli
|§'§'§‘."§'

Y

Yo

So Sy S, S3 7252038.2
, selected cores y read/write disturbed cores f non-selected cores

Fig.7. 24D matrix plane for 64 words of 4 bits. The arrows indicate the
writing of the word 1011.

In the read operation each sense wire receives much more noise from the disturbed
cores of the selected column than from the cores of the selected row. This noise can be
reduced to improve the discrimination between ''ones" and "zeros" by reading in the
staggered mode.

In the staggered read mode the I, pulse starts some nanoseconds earlier than the I,
pulse. The selected core is read during the latter so that only the disturb signals from
the selected short row contribute to the noise level. The resulting good discrimination
between "1" and "0" signals permits a larger number of cores per sense line (words per
bit). The time lost due to the staggered read mode is amply compensated by the time
gained due to the absence of a recovery time for inhibit noise.
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MATRIX PLANES INTRODUCTION
AND STACKS

GENERAL

The 23D system has the following advantages:

1. Minimal heat dissipation in the rratrix.

2. No inhibit noise on the sense wire.

3. Faster cycle times can be obtained.

4. The bit diodes can be easily mounted on the printed-wiring board.

Since each bit needs its own selection circuit, the 25D system finds its application pri-
marily in memories with a large number of words and a small number of bits. The most

economical number of bits is 18.

Matrix planes based on the 25D system are not standardized, but capacities of 16K18 and

32K 18 are recommended.

A complete 25D stack will be delivered with the interconnections for the bit and word

lines, and includes the bit as well as the word diodes.

A pluggable 25D 16k6 stack with bit diodes.

RZ 30942-2

B12
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GENERAL INTRODUCTION MATRIX PLANES
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2%D ORGANISED SYSTEM WITH 2 WIRES

By combining the sense and bit wires, it is possible to achieve 24D operation with only
two wires through each core. Although this will introduce problems in electronics and
cause some loss of performance, the advantage of having to thread only two wires may
be worthwhile in mass memories in which cost per bit is more important than speed.
Fig. 8 shows a simplified diagram for one bit in a 25D/2 wire set-up. The Y or bit cur -
rent is switched to two wires in parallel, for writing as well as for reading, to balance
out the disturbing voltages across the secondary winding of the transformer. The word
lines are operated in staggered mode. The two bit wires selected for reading also func -
tion as sense wires for the selected core. From the selected pair of cores in the figure
the left one will be energized in coincidence, the right one in anticoincidence. With the
word current reversed the left core will be energized in anticoincidence and the right one
in coincidence.

read o2 r‘\ write

Y selection per bit

A

lines &

Y selection per bit

write

7266626

o

sense
ampiifier

data out —< ]

read operation

Fig. 8
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This system must be perfectly balanced to prevent an output voltage on the secondary
winding of the transformer. But in practice there will always be some unbalance due to
differences of d.c. resistances ofthe Y drive lines, differences in the selection switches
and diodes, and the delta noise of the half-selected cores on the Y drive lines. These
factors may introduce noise amounting to several volts when the bit current is switched
on. Therefore, the noise must be given time to die out before the word current can be
switched on, so the imperfections of the whole system will directly influence the speed.
For 25D/2 wire systems a good compromise must be found between cost and speed.

B14 “ ” April 1972



GENERAL MATRIX PLANES
AND STACKS

TEST METHOD

All cores in each plane are tested to make sure that they satisfy the core specification.
Planes are tested at 23 °C with marginal drive currents.
Each core is tested with the pulse patterns shown on next page.

The "1" output of each core is measured with all cores in the "1" state (best pattern).
The cores are tested to guarantee a minimum "1" output at max. and min, values of
switching and peaking time (ts and tp).

Furthermore, the disturb sensitivity of the cores is tested by increasing the disturb
ratio up to at least 0,62,

This is done by measuring the output with and without a post -write disturb (p.w.d.)
pulse. If the difference of these values exceeds a given limit, the core is replaced.

This is also a check on whether the sense wire passes through all cores.

The "0" output of each core is measured with all cores in the "0" state (best pattern).
The cores are tested to guarantee maximum permissible "0" output. This also checks
whether the inhibit wires pass through all cores and whether the noise cancellation of the
sense wire is adequate.

Sample tests are carried out with all the cores set in worst pattern, checking the peak
value of the "0" output (peak delta noise) and the "0" output at peaking time of the "1"
output.

Besides the electromagnetic testing, the planes are tested for insulation resistance and
for the d.c. resistance of the wiring,

After complete assembly (including selection diodes, where applicable) a stack is func -
tionally tested.
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GENERAL MATRIX PLANES
AND STACKS

ORDERING INFORMATION

Three ordering procedures can be distinguished:

1. Repeat orders. Your original order will have been allocated a 12-digit catalogue
number. Please use this number.

2. Orders for products from this handbook. Relevant 12 -digit catalogue number must
be mentioned.

3. Orders for products adapted to customer requirements. These must be accompanied
by a specification.

For new memory stacks it is important to make use of the standard matrices mentio-
ned in this book to save cost and delivery time,

To avoid misunderstandings the additional requirements must be mentioned correctly.
Therefore, a specification checklist has been printed below, which we ask youtocom -
plete as far as possible.
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MATRIX PLANES ORDERING INFORMATION GENERAL
AND STACKS

CUSTOMER SPECIFICATION CHECKLIST

Customer d.d.

ELECTRICAL REQUIREMENTS
Stack capacity words, bits

Organisation 3D/4 wire Z}D/B wire 2D/3 wire
3D/3 wire 25D/2 wire 2D/2 wire

Catalogue number

Required cycle time us
Core type

With/without selection diodes

With /without lead-off wires

MECHANICAL REQUIREMENTS

Maximum overall dimensions available
length mm
width mm
height mm
Required length of free threaded end of fixing screws: mm

ENVIRONMENTAL REQUIREMENTS

Ambient temperature range oC
Storage temperature range oC
Relative humidity %
Shock g
Vibration, frequency range Hz
acceleration g

SPECIAL REQUIREMENTS

B18 “ “ April 1972



3D/3-WIRE PLANAR MEMORY STACKS

RZ 31236-1

4k18 stack 8k18 stack

INTRODUCTION

Faster cycle times and lower cost have caused a growing interest in memory stacks with
planar construction, and especially for the 3D/3 wire system. Compared with the con -
ventional stacked-plane construction the planar system has the following advantages:

1, Continuous wiring of the drive wires is employed which considerably reduces the
total number of soldered joints. Not only does this improve circuit reliability but the

ecion . 11
pic.

ucwxsu of the pT int

o

ed circuit board is simplified and made more reli

2. Cores can be laid out in parallel on pitches smaller than the core diameter. A smal-
ler core-area results which, in turn, means smaller drive current delay times al -
lowing faster cycle times to be achieved. There is a lower inhibit dissipation, and
also lower sense-wire impedances giving a reduction in response attenuation.

3. Selection diodes and switches can be placed very close to the core area thereby re-
ducing inductances and again improving cycle times.

4. As all the bits are laid out in one flat area, heat dissipation is good over the whole
plane and temperature differences between the bits are small.
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3D/3-WIRE PLANAR MEMORY STACKS

PLANAR STACKS WITH 18 mil CORES

Description

In offering planar stack construction we offer the most modern type of stacks. The plan-
ar stack consists of 2 identical matrices of 9 wired core arrays. The double herring-
bone core arrays are continuously wired on both sides of the printed circuit board. Drive
wires are interconnected from one side of the printed circuit board to the other through
metallized -through holes (see Fig. la).

Doublingtheword capacity is achieved by turning the core arrays of one matrix through
180° as shown in Fig. 1b. Half ofthecores are now driven in coincidence and half in anti-
coincidence, therefore information is written into the anti-coincidence cores by rever -
sing the Y drive current. This operation is called current phasing.

X bottom side X Xy bottom side X2
A IA'A A‘A‘] [ IA‘ Y, dan_ 2o PN
L L A 1 AN AA Nd
*M%(" \ zﬁ;v e | | PI2BSSS WA
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| R T I : ™ 1" 77 7 :
l® ||l @l Il® (| e | @l I® 1
_ l '''' S | WA _ N O
Tt T e e T T T
S R PR O [ e 41 R [ S 0 S B
I [
o o [
eI e e e
el LA ® [ el [ @ I® |
10 | 10 |
Lr"—‘ﬂ i oo ‘ I e po—ieR gt |
e TTrorTeT | T ITPE I |
0 S T It | I A O O [ N SN |
Q808 NN\ 2020 | Q2P0 NNNS 2200 | |
L4202 SIS d202 | 2222 SN 2402 !
0 2 AATEAA S A > ) J By SS9 S °
Y NN sl % SN DA
X top side X2 %, top side X2
a b

Fig.1 Core arrays and X and Y line wiring scheme.

a. For 4k18 memory

b. For 8k9 memory with coincidence drive in one half,
anti-coincidence drive in the other.
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3D/3-WIRE PLANAR MEMORY STACKS

Each type of stack can be delivered in two capacities: one in the maximum number of
bits arrangement, the other in the current phased arrangement (of double the number of
words and half the number of bits per word). Both versions are supplied with a two diode
per line selection system. Capacities available are:

4k18 - 8k9
8k18 - 16k9
16k18 - 32k9

All the planar stacks are wired with a "bow tie" sense/inhibit wire. One sense/inhibit
wire per bit is provided in the 4k and 8k capacities, and two for the 16k. The sense wire
is split into two equal parts to allow simultaneous drive of the sense/inhibit line by two
separate bit-drivers. Each sense/inhibit wire has four terminations; simplified sense/
inhibit routeing, with its associated "worst pattern"”, is shown in Fig. 2. Each planar
stack is provided with two current loops to facilitate the test procedure (one for the

X drive, one for the Y drive - see Fig.3). A thermistor can be added for drive current
compensation.

-S
+S
1111 0 00O
0 00O 1111
1111 0000
0000 1111
1111 0 00O
0000 1111
D 1111 0000
0000 1111
D
7263285
Simplified wire diagram Worst pattern

Fig. 2 Sense/inhibit line configuration
D = inhibit S = sense
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3D/3-WIRE PLANAR MEMORY STACKS

Diode Selection
Diode packs, having 16 integrated diodes in each package, are used. Diode selection is

based on a two diode per line system. The selection method for each type of stack is list-
ed below, and Fig.3 shows the principle of diode selection in the 4k18 - 8k9 stack.

X drive Y drive
stack
capacity diode multiples line multiples| diode multiples line multiples
of 2 diodes _of 8 lines of 2 diodes of 8 lines
4k18 8 8 8 8
8k18 8 8 8 16
16k18 8 8 16 16
- CC10- @
— - N_\__/_/_._Jjny
-—
-— —_— _2~
b—~1 CAl 0— @ \current loop 3
4
[ _ 5 c1
| (4 —3 |
| NN
l | I
l | '
diode | | l line
multiples | |1 | | multiples
(R L
| i< I |
l NN eS| |
5
| 60 5 |
| Z/ m
l _ 51 c8
/\ _§_Z.
ccso I« " &3
NNy
A~
CA8 O— [\;_:/\ 7266678
Fig.3 Diode selection scheme for 4k18 and 8k9.
CC = common cathode, X or Y. CA = common anode, X or Y.
C =common X or Y.
May 1972
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3D/3-WIRE PLANAR MEMORY STACKS

Electrical Data

Cores used in the range of planar stacks are the 18 mil core-type 18H61. (Other 18 mil

cores mentioned inthis book can be used on request.) The operating conditions, at an
ambient temperature of 25 °C, are listed below.

oper;.it.lng capacity units
conditions 4K18 8K18 16K18

Inom 640 640 640 mA
tr 100 100 100 ns
td 300 300 300 ns
tf 100 100 100 ns
vV, 40 40 38 mv
tp 160 165 170 ns
t 240 245 250 ns
Ry 5,2 7,8 17,1 @
Ry 6,3 7,2 6,6] @
Ry /2 2x4,3| 2x6,4 | 2x12,8| @
L“"S‘;;pe‘ia“ce 2%100| 2x120 | 2x150 | @

Interface

Planar stacks can be delivered with one of the following interface terminations:
1. Double-sided edge connector with contact pitches of 0, 1 inch.

2. Colour -coded cableform with twisted sense/inhibit wires.

3. Mini-wrap/solder pins with 0, 1 inch pitch.

Dimensions

Dimensions (in mm) of the various planar stacks are given in the table below.

stack with edge connector cable form/mini wrap pins
€apaclty | jenoth| width | heighr length | width | height
4k18-8k9 147 163 12 153 170 12
8k13-16k9 190 196 12 190 187 12
16k18-32k9 250 215 12 240 215 12
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3D/3-WIRE PLANAR MEMORY STACKS

PLANAR STACKS WITH 20 mil CORES

RZ 31236-2

4k18 stack

Description

To be compatible with other matrix suppliers, our programme also includes a planar
folded -construction stack with 20 mil cores in 4k18-~ 8k9 capacities. The core materidl is
type 20H89 but the other 20 mil (or 18 mil) cores mentioned in this book can be supplied
on request. The stack is normally supplied with a 65=pole printed wiring connector (0, 1
inch pitch = sce photograph), but can alsc be supplied with cableforms or mini-wrap pias.
A two diode per line selection method is used. The bow-tie sense/inhibit wire is split for
dual drive ; all four ends are accessible. Separate current loops are provided, one for X
andonefor Ydrive,andan NTC thermistor is fitted for drive current compensation. Fig. 4
shows the simplified wiring diagram.
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3D/3-WIRE PLANAR MEMORY STACKS
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Fig.4 Core arrays and X and Y line wiring scheme.

a. For 4k18 memory.

b. For 8k9 memory with coincidence drive in one half,
anti-coincidence drive in the other.

3 T Y
Uumensions (i i)

with p.w. connector cable form/mini wrap pins
length| width | height length | width| height
209 203 8 190 178 8
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3D/4-WIRE MATRICES AND STACKS
with 20 and 30 mil cores

MATRICES

These 3D/4-wire core matrices gre wired directly onto a printed-wiring board and have
the following features:

- the copper -clad surface of the printed-wiring board functions as a heatsink thereby re-
ducing temperature differences in single planes;

- a rugged stack construction (9 mounting bolts);

- reduced stack height (the matrices are wired on both sides of the printed-wiriag hoard.

Description

The core matrices are provided with a square-4 wired core-array on the top and bottom
of a printed-wiring board. Wired core-arrays are secured to the copper cladding of the
printed-wiring board by Dow Corning 630 lacquer. Four wires are strung through each
core, these are the X, Y, Z and S wires. The X and Y wires run through the rows and
columns of the core arrays. Wiring on top and bottom of the printed wiring board is in-
terconnected through metallized-through holes.

Up to 4k each core array is supplied with one sense and one inhibit wire. 8k matrices
have two sense and two inhibit wires; four sense and four inihibit wires are used in 16k
matrices. The sense wire is wired diagonally through the core -array; bifilar wiring
through the rows and columns is used for the inhibit wire (Fig.1). The sense wire is
wired in such a way that disturbance voltages will cancel which results in a small com-
mon -mode signal.

7266629
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3D/4-WIRE MATRICES AND STACKS
with 20 mil and 30 mil cores

Interlacing of the sense wires in two different core-arrays in 8k and 16k versions redu-
ces the delta noise. The number of coupled cores per bit between the sense and inhibit
wires is also decreased. The whole resuits in a better 1 and 0 discrimination.

Lacquering of the cores ensures a good heat transfer from the cores to the copper clad-
ding; resistance to shock and vibration is increased.

The steep rise-time of the inhibit pulse may give rise to magnetic ringing in the cores
but the lacquering has the effect of damping and therefore contributes to smaller cycle
times. The dielectric constant of the lacquer produces a small disadvantage in that it de-
creases the characteristic impedance of the cores and increases the delay time slightly.
All preferred-range matrices are lacquered; unlacquered matrices can be supplied on
request.

Available versions

Preferred matrices

20 mil matrices

p.w. board dimensions 115 x 115 mm

words bits core type catalogue number
4k 8 20H92 2722 062 27001
4k 8 20H89 2722 062 27041
8k 4 20H92 2722 062 35001
8k 4 20H89 2722 062 35041
16k 2 20H92 2722 062 08001
16k 2 20H89 2722 062 08041

30 mil matrices

p.w. board dimensions 140 x 140 mm p.w. board dimensions 90 x 90 mm

words | bits| coretype | catalogue number | words | bits | coretype | catalogue number

4k 8 30F83 2722 061 27001 1k 8 30F83 2722 061 26001
8k 4 30F83 2722 061 35001 2k 4 30F83 2722 061 21001
16k 2 30F83 2722 061 08001

3D/4-wire matrices on printed-wiring boards are only available with 20 mil or 30 mil
cores. Other types of core material in these dimensions (from the range mentioned in
this book) will be supplied on request.

Cross-over boards are available for matrices with more than 2 bits. These boards have
printed interconnections for the X and Y drive wires on one side; wired core-arrays can
e applied to the other side.

Example: A 4k/17 stack is composed of two 4k8 matrices and a cross-over plane with
only one bit.

Note : 18 mil cores will not be used for 3D/4-wire matrices.
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3D/4-WIRE MATRICES AND STACKS
with 20 mil and 30 mil cores

Sense /inhibit connections

Fig.A shows the location of the sense and inhibit terminations for the bits of the 20 mil

and 30 mil 140 x 140 mm matrices: Fig. B shows similar detail for the 30 mil 90 x 90 mm
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3D/4-WIRE MATRICES AND STACKS
with 20 mil and 30 mil cores

Photo 1 1k8 stack with 30 mil cores

Photo 2 4k26 stack with 30 mil cores

RZ 30942-1

RK 16009-4

B30
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3D/4-WIRE MATRICES AND STACKS
with 20 mil and 30 mil cores

MATRIX STACKS

The desired bit-capacity determines how many matrices must be stacked together. A
turn -over board must be added to stacks built up with more than 2 bits per matrix board.
A stack can be provided with a termination board or a diode board. Stacks with lead-off
wires will be supplied on request. If heat-sinks are needed, stacks can be supplied with
metal plates at both ends. Metal spacers between the printed-wiring boards and the 9
fixing bolts guarantee good heat conduction from stack to heat -sinks.

Comb type contact springs provide the interconnections needed for the drive wires in the
stack. On a termination board the drive wires end in mini-wrap pins (see Photo 2), These
pins are arraaged to enable the 10-pole connector type 4322 026 83980 to be used.

Stacks with diode boards employ BAV10 diodes at 2 diodes per line (see Photo 1 and Sur-
vey of diode selection). The diode board is provided with mini-wrap pins arranged so
that conaector type 4322 026 83980 can be used (except 4k version).

Rigid construction, ard the ilacquering of wires and cores to the matrix board, make
each stack highly resistant to vibration damage. Memory stacks comply fully with the
mechanical requirements of MIL STD 202C.

RK 16009-2

Photo 3 4k12 stack with 20 mil cores

April 1972 B31



3D/4-WIRE MATRICES AND STACKS
with 20 mil and 30 mil cores

Survey of diode selection

word X drive Y drive
capacity
Orfméllgii% ldeess line multiples Orguzllgiipol ;’:S line multiples
1k 4 8 of 4 lines 4 8 of 4 lines
2k 8 8 of 4 lines 8 8 of 8 lines
4k 8 8 of 8 lines 8 8 of 8 lines
8k 8 8 of 8 lines 8 8 of 16 lines
16k 8 8 of 16 lines 8 8 of 16 lines

20 mil Stacks (Photo 3)

Diode boards for 20 mil stacks use single diodes type BAV10. The 4k matrix stack has
one diode board mounted on the top, and the 8k and 16k matrix stacks have two diode
boards mounted one on top and bottom.

A dimensional drawing is shown in Fig. 1
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of 8k and 16k stack Hpom = (n-1). 4,1 + 23 mm

n = number of matrices

B32
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3D/4-WIRE MATRICES AND STACKS

with 20 mil and 30 mil cores

30 mil Stacks

Two types of 30 mil stacks are available, one type for 1k and 2k matrices (Fig. 2, Photo 1)
and one type for 4k, 8k and 16k matrices (Fig.3, Photo 2), Stacks with 1k and Zkmatrices
use diode boards having single diodes BAV10 as opposed to the stacks with 4k, 8k and 16k
matrices which use diode boards having diode packs BAV40 (each of which contains eight
BAV10 diodes). The 1k and 4k matrix stacks use one diode board mounted on top of the
stack (see photographs); the 2k, 8k and 16k matrix stacks use two diode boards (mounted
one on top and bottom). Dimensional drawings of the 1k and 4k stacks are shown below.

matrix/cross-over
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Fig.2 Height of 1k stack Hypom =n: 4,1+ 10,5 mm
of 2k stack Hpom = (n-1).4,1+ 23,5 mm

n = number of matrices
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3D/4-WIRE MATRICES AND STACKS

with 20 mil and 30 mil cores
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PLATRICES AND STACKS WITH 50 mil CORES

RZ 21192-2

PLATRICES

Platrices are matrix planes that can be mounted directly onto a printed-wiring board.
They are designed for use in desk -size book -keeping machines, desk calculators, in-
voicing machines, cash registers, and also in other applications such as machine tool
equipment and measuring apparatus.

The wiring of the cores is based on the coincident current (M.1. T.) system. The platri-
ces are supplied with 50 mil cores type 50C82, which enables them to operate within the
temperature range of 10 to 70 °C without temperature compensation. As the X, Y and Z
wires run through each core twice (halving the drive currents) relatively simple drive
circuits can be used.
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PLATRICES AND STACKS
WITH 50 mil CORES

CONSTRUCTION

Platrices consist of a frame and terminals, the matrix and a protection plate, Cores and
wiring are coated with silicon-rubber, by which means a very ruggid construction is ob-
tained. Frames and plates are made from a paper -based laminate to standardised di-
mensions.

The frame consist of four pairs of strips, glued together, which hold the terminals in
between. The terminals are L-shaped, forming single rows of soldering tags horizontal -
ly and double rows of pins vertically. The ends of the matrix wires are wrapped around
the tags and then dip -soldered. See detail,Fig. 1.

The rows of pins are destined for mounting in a printed-wiring board. The distances be -
tween adjacent pins in a row and between adjacent rows are 5.08 mm, adjacent rows are
shifted by 2, 54 mm with respect to each other. Therefore platrices can be mounted on a
printed -wiring board with a grid of 2, 54 mm pitch. Before one platrix is stacked on
another, all pins are cut -off.

protection plate

>

frame

R | NNNNN CNNNNN S— ﬁ)
1

- (1 ->|-

724L9666.2

Fig. 1 Detail

Stacks of maximum four platrices with series connected drive wires can be supplied.
All drive lines are available on the bottom plane to allow the stack to be mounted on a
printed-wiring board.

Since the number of soldering pins determines the mechanical dimensions of the platrix
(see photograph) these dimensions are reduced if the number of pins is reduced. Our

122 x 122 mm platrices have proved to be too large in practice. They are now wired on a
frame of 102 x 102 mm achieved by interconnecting the drive wires ™).

As a result of using this method two platrix versions are now available:

Version A These are our conventional platrices which can be stacked because all "X"
and "Y" drive wires are accessible separately (see Fig. 2).

Also in version A are the new types of fourfold platrices with interconnected drive wires
and reduced dimensions, 4 x 10 x 10 mm, 4 x 16 x 16 mm and 4 x 20 x 20 mm.

Version B Single and two -fold platrices of version A can be supplied with reduced di-
mensions by the interconnecting of the drive wires. These version B platrices cannot be
stacked, because not all drive wires are separately accessible.

*) Other types of platrices with reduced dimensions can be supplied on request.
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PLATRICES AND STACKS
WITH 50 mil CORES

STANDARD RANGE OF PLATRICES , catalogue number 2722 051

suffix
VERSION A VERSION B
core pattern catal. nr. dimensions core pattern catal. nr.| dimensions
suffix (mm) suffix (mm)
16 x 16 52051 82 x 82
4x 8x 8 22051 82 x 82 32 x 32 05081 102 x 102
4x 4x16 28051 82 x 82 2 x 16 x 32 20081 102 x 102
4x10x 10 04001 82 x 82
18 x 24 03001 82 x 82
16 x 32 10051 82 x 122
4x 8x16 29051 82 x 122
4x12x 12 24051 102 x 102
32x 32 05051 ) 122 x 122
2x 16 x 32 20051 %) 122 x 122
4x16x 16 25081 102 x 102
4x16x 16 25051 ) 122 x 122
4x 20x 20 09001 102 x 102
7266674
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*) For post deliveries only.

Fig.2 Simplified diagram of a conventional platrix with
a single core mat (version A).
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PLATRICES AND STACKS
WITH 50 mil CORES

Platrices with four-fold core mat (version A)

In four -fold core mats the four bits must be switched simultaneously. One half of the X
rive wire must be interconnected with the other half, and the Y drive wires are treated
similarly. These interconnections are made externally on several of our standard pla-
trices.
The number of soldering tags can be reduced by a factor 2 if the interconnections of
drive wires are made with continuous wiring (see Fig.3). This method is applied in our
new platrices 4 x 16 x 16 and 4 x 20 x 20, which are now wired on a frame of 102 x 102
mm, giving a space reduction of 30%.
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Fig.3 Simplified diagram of a Fig.4 Simplified diagram of a
platrix with 4-fold core mat platrix with a single core mat
(version A). ) (version B).

Platrices with a single core mat (version B)

Inplatrices with only onecore array, the "X" and "Y' drive wires are each interconnected
at one end (see Fig.4), odd wires at one side, even wires at the other.

Only three soldering tags are needed for two drive wires, i.e. for the 32 x 32 platrix,

24 drive-wire tags are used at each side of the platrix: 8 of these are common.

A 32 x 32 platrix wired in this manner fits a 102 x 102 mm frame.

Note:

In single core mats the inhibit wire can be omitted making them cheaper.
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PLATRICES AND STACKS
WITH 50 mil CORES

Platrices with two-fold core mat

In the two-fold core mats two bits are switched simultaneously. Therefore the two halves
of the "X" -wires must be interconnected. This is done by continuous wiring in the pla-
trix.

The "Y" wires are interconnected at one end as in single core mats (see Fig.5).
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platrix with a two-fold core mat
* hd (version B).
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As can be seen from Fig. 5 this version is an intermediate form of the four-fold and
single core mats of Figs. 3 and 4. This system of wiring enables the 2 x 16 x 32 platrix
to fit a 102 x 102 mm frame.
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PLATRICES AND STACKS
WITH 50 mil CORES

ELECTRICAL DATA
Cores and wiring

The Platrices are provided with type 6C2 cores, which have a low temperature co-
efficient. To reduce the drive current by a factor two, the "X", "Y" and "Z" wires
are wired twice through each core. The sense wire is single. See the wiring dia-
grams.

Nominal conditions

Drive currents Iy, Iy, I

amplitude 185 mA

pulse rise time 0.3-0.6 us

pulse duration 1.2 us
Strobe time for "1" output 0.45-0.75 us
Ambient temperature 10-70 oC

Recommended load impedance of sense wire: 115 €2 in parallel with 100 pF.

To obtain a favourable one -zero ratio the pulse rise time must be chosen as low as
possible.

Typical response

Output "1" signal during strobe time 35 mV

Output "0" signal during strobe time
in worst pattern 2 mV

Switching time 1.3-1.6 us

Test conditions

Each core in the Platrix is tested on the "one" output signal, with marginal drive
currents, disturb ratio 0.61. The Platrices meet the MIL specifications STD 202.

Drive current Iy Iy I,
amplitude 170 170 200 mA
pulse rise time 0.3 0.3 0.3 wus
pulse duration 1.5 1.5 2 us

Strobe time for "1" output 0.45-0.75 Ms

Ambient temperature 10-70 oC
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PLATRICES AND STACKS
WITH 50 mil CORES

Worst pattern

1
0
principal 0
corner Li

Accepted limits (at test conditions)
Output "1" signal during strobe time

Output "0" signal during strobe time
in worst pattern

Switching time
Insulation resistance
Maximum permissible

interwinding voltage

STACKS

—_— O O =

C = — O

(=Y

> 100 MQ

80 V

Stacksof maximum 4 standard Platrices having series-connected drive wires can be
supplied. The stacks can be mounted direct on a printed-wiring board which pos-
sesses all tracks necessary for the ingoing and outgoing X and Y-drive currents, as
well as tracks for the S and Z wires of the lowest plane.
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WITH 50 mil CORES

Sip—>

RERRRRNNNANNN

8661524

LU 1

91 X 9T X113e[d

701502242

[
s

TTTTTTTTTTTTTT

Z y
UOI32aJIp JUaJINd
9IM UI SMOLID 3 « « “
Jaudod
jodouiad
61 16181010161616 o
l6 663666066
H— :
up
b— <— 0p OA—» o——4 +c
p— | | 0!0 c o -— Qi
— — —
— | I -0 5 H o -—
— I I ° © I
— | | 37° 02 |
— | | o e 0.-2 |
= | | ——ted mlu o o |
— | | —H--0f| o |
— i | 20 | o s |
— , k0 o |
— —"A A — —ol L\ 195 — sy
L
KK EEE
$101010101010101 10
1t
M3IA doy M3IA WOoL0q ﬂ » “ _w
b Sly

91 X 91

SNYILLVd HTOH ANV SNOILDANNOD

April 1972

B42



PLATRICES AND STACKS

WITH 50 mil CORES
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PLATRICES AND STACKS
WITH 50 mil CORES
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PLATRICES AND STACKS

WITH 50 mil CORES
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PLATRICES AND STACKS
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PLATRICES AND STACKS

WITH 50 mil CORES
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WITH 50 mil CORES
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PLATRICES AND STACKS
WITH 50 mil CORES
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Core memory systems






GENERAL CORE MEMORY
SYSTEMS

INTRODUCTION

A magnetic core memory is an equipment for the storage of digital information and can
be used e.g. in data handling, process control, machine toocl control, stock control, traf-
fic control systems, nuclear energy analysis, instrumentation and electronic telephone
exchanges.

Our magnetic core memories are complete memories consisting of digital circuit blocks
and a ferrite core matrix stack which are assembled in units for standard mounting
methods.

Their production is based on a long experience in mass production of ferrite memory
cores, matrices and stacks as well as circuit blocks. Therefore they offer an economical
and highly reliable contribution to their application fields.

The high reliability is specially due to:

- Worst-case design of all circuits, where calculations have been performed with end
of life data of all components.

- Professional semiconductors being used throughout.

- Severe control procedure of all components and sub-assemblies, before, during and
after the whole production process.

— Testing of the complete memory under severe circumstances:

1. extreme voltage tolerances
2. extreme temperatures
3. worst-pattern test programme for checking the margins of the memories.

In our memory systems use is made of plug-in printed circuit boards to mount all the
circuitry.

September 1973 C3



CORE MEMORY INTRODUCTION GENERAL
SYSTEMS
—+ SELECTION GUIDE
capacit memory cycle access
pacity type time time
FI-11
256/4 F1-12 . 6 us 1 us
maintenance
256/18 FI-14 l types *) 20 ps 1 ps
1k/8 FI-2 4 us 0,6 us
1k/8 FI-22 1,2 us | 0,28 ps
1K/13 FI-26 1 s 0,5 us
4k/8 FI1-128 l
8k/8 FI-138 | FI-100 1,5pus | 0,5 ps
16 k/8 FI-148 [
4k/18 (16,12) | FI-75 0,75 pus | 0,3 ps
8k/16 FI-1316 1,2 ps | 0,45 s
16 k/16 FI-1416 1,2 us | 0,46 ps
- 8k/18 FI1-68 0,65 us | 0,26 ps
- 16 k/18 FI-69 0,7 ps | 0,3 s
: 4k-16 k/12-36 | PRM-7 0,75 ps | 0,3 ps
16 k/36 Ql4 1,4 us | 0,6 ps

*) Not included in this Handbook; information will be supplied on request.

C4
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GENERAL

INTRODUCTIQN CORE MEMORY

SYSTEMS

BLOCK DIAGRAM OF THE COMPLETE MEMORIES

commands/
flag signals

address instruction

timil ddress r———""
) ?g @ ,r | power supplies |
circuits register L B
Y
Y-line decoding | current pulse
and selection | generator
Y
v
X-line decoding _ matrix
and selection " stack
A
current pulse
generator
sense amplifiers inhibit drivers
input.  output
register
data bits 72495211
in and out

SOME DEFINITIONS

Cycle time : the minimum time between two successive cycle start pulses.

Access time : the time interval between receiving a cycle start pulse and the stored out-
put becoming available.

September 1973 ‘ ‘






8222 297 07630 Fl-22

1,2 ps CORE MEMORY SYSTEM -—

QUICK REFERENCE DATA
Capacity 1k/8
Cycle time 1,2 ps
Access time 0,28 ps

Selection bits for easy paralleling
Data input/output register

TTL compatible

Random access

DESCRIPTION

A 3D, 3 wire complete random access core memory system equipped with 18 mil cores,
built on one printed-wiring board. The electrical and physical properties make this
memory system in particular suitable for use in small office machines, desk calculators,
measuring equipment and industrial control applications.

MECHANICAL DATA
Dimensions
width 21 mm -
height 208 mm
depth 197 mm -
Mounting

The components are mounted on a glass epoxy printed-wiring board, which is provided
with a 64-pins interface connector F054.

ENVIRONMENTAL DATA
Ambient temperature range, operating 0 to +55 oC
non-operating -40 to +75 °C
Humidity up to 90% (without condensation)
Shock 1000 bumps of 10 g
Vibration 5 to 150 Hz at 5 g max.
Cooling by natural convection of air

March 1975 Cc7



FI-2

2 1,2 ps CORE MEMORY SYSTEM 8222 297 07630

ELECTRICAL DATA
Memory capacity

number of words ‘ number of bits/word

1024 I 8

— Memory speed (see also timing diagrams)

mode of operation | cycle time | access time
read/restore } 1,2 ps 0,28 ps
clear/write full cycle 1,2 ps

read/moq.lfy/wrlte }split cyele 1,2 ps 0,28 ps
clear/write 1,2 ps

Input signals

Pst

Py
Lhc

Lcl
Lspn

Labn
Lwbi n

start command; initiates either a read/restore or clear/write full cycle, or a
read- or clear-part of a split cycle.

write command; initiates the write part of a split cycle.

full/split cycle level; determines either a full- or split cycle operation mode.
clear level; determines either a clear or a read operation.

selection bit levels (n = 1, 2); both levels must be logic 1 or 0 for duration of Pgt
or Py.

address information (n = 0...9)

data input (n = 1...8)

Output signals

Lwhbo n data output (n =1...8)
Interface
Input and output levels "1" HIGH TTL level

"o" LOW TTL level

The output signals are generated by an open collector (SN7438); maximum "1" voltage is

5,5V.

Sink capability of output stages equals to 40 mA.

Interface connections are made via a 2,54 mm (0, 1 in) pitch two-part printed-wiring
connector F054, fitted to the 208 mm side of the printed-wiring board.

Power supply requirements

—
—

supply voltage current consumption
stand-by operating
+5V, 5% 1A max. 2,5A
-5V, £5% 0,1A max. 0,1A
Note - The current values are valid for operation at worst case conditions.

Ccs8
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8222 297 07630

1,2 ys CORE MEMORY SYSTEM

FI-22

Memory contents

Pst Ry Spt Sb2 Let Lhe

timing unit

Pir Prw Pra PesraPrswr Prrwr

Labo=Labs

Y group
Y group selection
decoding switches

inhibit

drivers

X line
decoding

X line
selection
switches

— core
[ matrix

Y ‘line
selection
switches

Y line
decoding

3 -..&“;

X group

decoding

data loop

Lwbit= L wbis |

Peswr

Timing diagrams

’

X group sense
\ se Py,
I ::vlf:ctr::'; | lnmphﬁers =re
input-output
data register

Perwr

-t —»

A

Block diagram

a) pulse with specified
leading or trailing edge

b) level unavailable or not
required, polarity unspecified

c) level available or required during
time t, polarity as specified

d) level available or required during
time t, polarity as shown

7266604

Interpretation of timing signals on the following pages.
Upper levls are "1", lower levels are "0".

7267813

Lwbo1~Lwbos
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8222 297 07630
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1,2 ps CORE MEMORY SYSTEM
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FI-22
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1,2 ps CORE MEMORY SYSTEM ‘
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2722 105 20400

FI1-26

1 ps CORE MEMORY SYSTEM

QUICK REFERENCE DATA
Capacity 1 k/13 extendable to 16 k/13
Cycle time 1ps
Access time 0,5 ps
Data and address registers
Memory retention
DTL/TTL compatible
Random access
Single power supply +5V

DESCRIPTION

A 3D, 3-wire complete random access core memory system, built on 3 printed-wiring
boards. The system is fully TTL compatible both for the logic and the supply voltage,
so it fits perfectly in all other TTL electronics. A memory retention circuit (including
5V sensing) prevents data loss when power fails.

MECHANICAL DATA
Dimensions

width 26, 8 mm
height 233,4 mm
depth 160 mm

Mounting

The components are mounted on three printed-wiring boards provided with plugs and
sockets with which the electrical connections are made. The stack board is sandwiched
between two electronics boards the components of which are mounted on the inside. On
the long side the assembly is provided with two connector parts F068 with 64 pins for
interfacing.

The memory will fit a standard Europe board rack.

ENVIRONMENTAL DATA
Ambient temperature range, operating 0to +65 °C

non-operating -40 to +85 °C
Humidity up to 90% (without condensation)
Shock 18 shocks of 50 g each of 11 ms duration
Vibration 5to 150Hz at 2g or a maximum amplitude

of 2,5 mm peak-to-peak, duration 6 h.

Cooling an air flow of 50 1/min is required.
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Fi-26 1 ps CORE MEMORY SYSTEM 2722 105 20400

ELECTRICAL DATA

Memory capacity

number of words l number of bits/word

1024 I 13

A maximum of 16 memory modules can be paralleled to give a capacity of 16 k/13.

Memory speed (see also timing diagrams)

mode of operation ’ cycle time [ access time
read/restore 1pus ' 0,5 ps b
clear/write 1us

Input signals

CI (and a) cycle inititiate (bipolar to reduce noise sensitivity)

MC mode control (determines read/restore and clear/write cycle)

ABp address information {(n = 0...9)

ABlO, AB” module selection bits, to select one out of four parallel 1 k/13 modules

BSn block selection inputs, to select one 4 k/13 block from a group of four
n=1...4)

DE enable signal (enables inveited data out signals)

DIy data input (n = 1...13)

Output signals

DA data available

DOy data output signals

DOp inverted data output signals

Interface

Input and output levels "1" HIGH TTL level
"o LOW TTL level

Interface connections are made via two connectors F068.

Power supply requirements

Supply voltage, operating tolerance +5V, £5%

Current consumption )
stand- by max. 3,4 A
operating max. 6 A

Safety margin +10%
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2722 105 20400 1 us CORE MEMORY SYSTEM FI-26

Memory contents

> X/Y-
address address ;
bits register sglec_\non
—»] circuitry
9 A4
memory R current core
retention "] generator stack
7'y
v .
sense and
.commands —p timing > inhibit
circuitry
4 y
v
blocl; ?nd L» data —> data out
module . .
N : t
selection data in——| -~ register E’;ﬁroﬁi
7264487
Timing diagrams
0 200 400 600 800 1000 ns
—l 1 - 1 1 1 1 1 1 1 1

cI J V %
| %
MC % [7/

DIy .13

DA | |
D01, .13 l I
DOy 13 __i r

(when DE=0)

7264484

Timing of read/restore mode.
For interpretation of timing signals, see the figure on the next page.
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FI-26 1 us CORE MEMORY SYSTEM H 2722 105 20400

0 200 400 600 800 1000 ns
" s s N L

L L

a | 7
w0 2 V.

« 7 W2
O

DO1..13
D04, .13
(when DE='0") X
7264483
Timing of clear/write mode
[ don't care
input level must be defined
output level can be either
et — “17 or “07.
level as indicated
-t —»
7254504.2
Interpretation of timing signals
IDENTIFICATION

Core memory system FI-26, catalogue number 2722 105 20400
Mating connector part F068, catalogue number 2422 025 89288 and 2422 025 89298

For ordering purposes please quote the 12-digit catalogue number.
The mating connector parts have to be ordered separately.

Cl16 September 1973



4322 027 69. .. FI-68
4322 027 68. .. FI-69

0,65 and 0,7 ps CORE MEMORY SYSTEMS

| QUICK REFERENCE DATA
FI1-68 FI1-69

Basic capacity 8k 18 16 k 18

Full cycle time 0,65 ps 0,7 ps

Access time 0,26 ps 0, S‘ps

Interface TTL/DTL

Supply voltages +5and+15V

Dimensions 160x233x 36 mm 160x233x42 mm
DESCRIPTION

The FI-68 and FI-69 are high-speed mini memories having basic capacities of 8 k 18 and
16 k 18 respectively, which can be expanded to eight times as much by adding further
memory modules. The use of separate memory and control modules means economy and
flexibility.

The 3D3-wire system, built around a continuously wired core stack, the advanced design
featuring the lowest possible dissipation,makes these memories very compact and reliable.

MECHANICAL DATA

All components, including the core stack, are mounted on glass epoxy printed-wiring
boards. The boards are electrically interconnected by plugs.

The control module and one board of the memory module are equipped with two F068
connectors in accordance with the Euro-standards for external interface.

Dimensions
FI-68 FI-69
Width 36 mm 42 mm
Height 233 mm 233 mm
Depth 160 mm 160 mm
Number of printed-wiring boards 3 4
ENVIRONMENTAL DATA
Ambient temperature range 0 to+55 °C
Humidity up to 90% (without condensation)
Shock 10g
Vibration 5 to 55 Hz at 2 g or a maximum
amplitude of 3 mm peak-to-peak
Cooling by forced air, 101/s
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FI-68 0,65 and 0,7 ps CORE MEMORY SYSTEMS 4322 027 69. ..
FI-69 4322 027 68. ..

ELECTRICAL DATA

FI-68 FI-69

Basic capacity 8k 18 16 k 18
Memory speed
mode of operation cycle time | access time | cycle time | access time
read/restore full cvele 0,65 0,26 0,7 0,3
clear/write y 0,65 0,7
read/modify/write, split cycle 0,8 0,26 0,85 0,3
Interface
Input signals: RI read initiate

WL write initiate

FC full/split cycle

Algp-17 address information

Dlpp-17 data input

BCj1-2 byte control

DOS1-2 data output strobe

DS data save

MEM SEL memory selection

MR master reset

FHW full/half word
Output signals:DOgg-17 data output

DA data available

MA memory available
Signal levels : TTL compatible
Power supply requirements

+5V +15V
FI-68 FI1-69 FI-68 FI-69
control standby current 1,0A 1,2 A 0,07 A 0,07 A
module operating current 1,0 A 1,2 A 0,1 A 0,1 A
memory | standby current 1,2 A 1,5A 0,1 A 0,1 A
module standby current, selected 2,1A 2,2 A 0,1 A 0,1 A
operating curient 2,4 A 2,5 A 4,0 A 4,7 A

C18 March 1975



4322 027 69. .. 0,65 and 0,7 ps CORE MEMORY SYSTEMS FI-68

4322 027 68. .. FI-69

Memory contents

CONTROL MODULE MEMORY MODULE

72693051

td

DIgg-17 DOogo-17

1
address | Y
Algg-y7 —» register l P decodng/
] I selection
i v y
X
) decoding/ CSL:}::::
| selection
! b v
. | current core array
, F—— selection
_ source diodes
RI —» pulse — DA | °
WI —»| generator }—»MA X
S — | v
%FC — sense
BC:-2 — N inhibit amplifiers
1-2 —®] additional | circuitry
DS —» circuitry | —»
'
MEM SEL —» + v
MR —» l
o data
H ' register
I :
1
A
\ data
' input /output
| stages

Tack Aiagram
100N Glagiaini
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FI-68 0,65 and 0,7 ps CORE MEMORY SYSTEMS 4322 027 69...
FI-69 4322 027 68. ..

Timing diagrams

o W w0 w0 o w0 w0 wo wo

« [ A |

~ 7 B A 7

w AW %R

-

~ 717 YR

o 7Y

DO clear/write X

=

X
DO l | read/restore |
L]
]

[

MA

72693011

Full cycle (read/restore, clear/write).
*) Specified for clear /write; DI is don't care in read/restore.
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4322 027 69. . . 0,65 and 0,7 ps CORE MEMORY SYSTEMS FI-68

4322 027 68. .. FI-69
0 100 200 300 4000 100 200 300 400 500 600 FI-69
L 1 i i ] 1 1 1 i A i
time (ns) 0 100 300 0 100 - 300 500 F1-68

~

1 Il Il 1 1 1 1 1 1

S B 77 ' A | Y
Wi A | Y

N\
N\

Al

NN

RR

N N N
N\
N

RMW

0 ] X |
-

o L [T

w7 B M

72693001

Split cycle (read/restore, read/modify/write).
*) Specified for read/modify /write; DI is don't care in read/restore.

IDENTIFICATION

type catalogue number

control module memory module

FI1-68 4322 027 69970 4322 027 69550
FI-69 4322 027 68970 4322 027 68980

Catalogue number of mating connector: 2422 025 89288 (pins for wire wrap)
2422 025 89298 (solder pins)

For ordering purposes please quote the catalogue number.
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4311 027 08... FI-75
4311 027 72...

0,75 ps CORE MEMORY SYSTEM

QUICK REFERENCE DATA

Capacity from 4 k/18 to 32 k/18
16 - and 12-bit modules available by means
of component stripping

Cycle time 0,75 ps

Access time 0,3 ps

Address register

Data input/output register

TTL/DTL compatible

Byte control on 9, 8 or 6 bits (for 18, 16 or 12 bit system respectively)

Data save input

DESCRIPTION

The FI-75 is a random access core memory system with 18 mil cores in a 3D three-wire
configuration. The system has a basic capacity of 4k words of 18 (16, 12) bits, and con-
sists of a memory control board and a memory module.

The control board carries the timing circuitry, address register, data input/output re-
gister and inhibit resistors, while it is capable of driving up to eight memory modules.
Thus the maximum available capacity is 32k words of 18(16, 12) bits each.

MECHANICAL DATA

The memory module is built on two printed-wiring boards which are linked mechanically
by means of flexible combs and are folded together. The memory control board and the
memory module are connected externally via two pairs of F061 ~ F062 connector com-
binations. The boards can be mounted horizontally or vertically in a chassis. The system
can be made suitable for plug-in connection by means of board guides.

Dimensions

memory module memory control
Width 34 mm 17 mm
Height 208 mm 208 mm
Depth 310 mm 310 mm
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FI-75

0,75 us CORE MEMORY SYSTEM

ENVIRONMENTAL DATA

Ambient temperature range

Humidity

Shock (memory plugged in)

0 to 50 °C
up to 90 % (without condensation)

1000 bumps of 2 g

Vibration 5 to 150 Hz at 1 g max.
Cooling an air flow of 600 1/min is required to cool
the memory system
ELECTRICAL DATA
Memory capacity
number of words [ number of bits/word
4096 18
4096 16
4096 12
Memory speed (see also timing diagrams)
mode of operation I cycle time | access time
read/restore } 1 0,75 ps 0,3 ps
clear /write full eycle ) 0,75 ps
read/modify/write 0,77 ps 0,3 ps
clear /write split cycle 1) 0,75 ps
read/restore 0,75 ps 0,3 ps

Input signals
RR

CB( and CBj
NWq and NW,

Output signals
DOy

read-request, start command for full cycle and read/clear operation in

split cycle

write request, start command for write operation in split cycle
block selection, to select one block of 32k from several blocks
address information (n = 0...14)

data input (n =0...17)

data save; prevents loss of information during switch-on/switch -off
byte control during read/clear in full-and split cycle operation
byte control during write in split cycle operation

data output (n = 0...17)

1) 1t depends on the back wiring whether full or split cycles are made.

4311 027 08...
4311 027 72...

August 1973



4311 027 08... 0,75 ps CORE MEMORY SYSTEM FI-75
4311 027 72...

Interface

TTL/DTL compatible
Interconnections via twisted pairs
"1" HIGH TTL level

Input and output levels "0" LOW TTL level

All input signals have terminating resistors.

Power supply requirements

voltage max. stand-by max, current operating | safety | max.
V) current (A) (A) tolerance | margin|dI/dt
16 bits | 18bits | 16bits | 18 bits % () | (A/us)
+24 0,8n 0,9n 4,5+0,8n/5,0+0,9n + 2 +7 0,5
+5 1,5+1,0n1,6+1,1n/1,5+1,0n{1,6+1,1n +5 +10 |0,002
-5 0,20 n 0,20 n 0,20 n 0,20 n +5 +15 |0

Note - n is the number of memory modules driven by one memory control board.

Memory contents

address

AB register I

RR
- WR—j
8 NW—1

tlmlng
contrq!

[
[l [

|

inhibit
resistors
data ifo 55 w 3— n
oL —’ g§ | stack §§ [+ stack
g% N
DO +—1 ! i ]
R —— | L._.__..—_..__. L.___._.._..__‘__J

T A
|
|
|

l selection ’ selection j | UP T0

H l . I | 8 MEMORY MODULES
v "

| ! |

j |

MEMORY CONTROL MEMORY MODULE MEMORY MODULE "

August 1973 “ C25



FI-75 0,75 ys CORE MEMORY SYSTEM

4311 027 08...
4311 027 72...

Timing diagrams

tins) 100 200 300 x+300 x+400 x+500 x+600 x+700 x+770
+ +

+ f ]
| | ! | I
T T T 1
1 | ! | |
1 1 T I |
| | | |

0
T
|
T

BS-0S |
i
|
i
|
i

RR A

|

|
WR A

]

________ ! |
clear
B read _ /
] [ |

“write new data
NWo restore

] IS IRV AUV S, R
read - EZEZ |
restore _____.____.f?.tgr:u-d_-_-______-.'

[} | |

| | I A |

read-writ -
:eaw ;’urtlae % :dotu read A data to be written :

7263357

|l x —|
split time

Timing diagram split cycle

[ 100 200 300 400 500 600 7
t (ns) + + - rt

WR-BS-DS

—}

| |

I [ T
) 1

1 I

|

read-
restore

N\

ey o Z1 %

|
|
T
D0n % t data to be written

T263%

Timing diagram full cycle

C26

April 1972



4311 027 08, .. 0,75 ys CORE MEMORY SYSTEM FI-75
4311 027 72...

IDENTIFICATION
type catalogue number

4k18 memory module | 4311 027 72800
4k18 memory control | 4311 027 08670
4k16 memory module | 4311 027 72860
4k16 memory control | 4311 027 08700
4k12 memory module | 4311 027 72820
4k12 memory control | 4311 027 08720
mating connector F061 | 2422 061 63131

For ordering purposes please quote the 12-digit catalogue number.
The mating connectors have to be ordered separately.
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2722 103 10011 ‘
2722 103 10211
2722 103 10411 I

FI-100 FAMILY

1,5 ps CORE MEMORY SYSTEMS

QUICK REFERENCE DATA

Capacity, FI-128
FI-138
FI-148

Cycle time

Access time

TTL compatible

Data and address registers
Data save circuirry
Module selection

Random access

4k/8
8 k/8
16 k/8

1.5 s
0,6 us

DESCRIPTION

A family of ferrite core memories for random access, consisting of the Fi-128, FI-138
and FI-148, having a capacity of 4k, 8k and 16k woxrds of 8 bits, respectively.

The application of low-drive 18 mil cores in an economic 3D three-wire organization,
and the use of TTL integrated circuits and silicon semiconductors form a guaranty for
maximum compactness and reliability of the memory units.

MECHANICAL DATA
Dimensions

F1-128 FI1-138 F1-148
Width 45  mm 35  mm 55 mm
Height 233, 4 mm 233,4 mm 233, 4 mm
Depth 220 mm 220 mm 220 mm
Construction

All components are mounted on three glass epoxy printed-wiring boards of the standard
Europe type, plugged together to form a self-contained unitwhichcan slide into a mount-
ing chassis. One of the boards has been provided with a connector part F068 with 2 x 32

pins for interface connections.

September 1973

C29



FI-100 FAMILY

2722 103 10011

1,5 us CORE MEMORY SYSTEMS 2722 103 10211

2722 103 10411

ENVIRONMENTAL DATA
Ambient temperature range
Humidity

Shock

Vibration

Cooling

ELECTRICAL DATA

Memory capacity
type

0 to +55 °C

up to 90% (without condensation )
10 g during 11 ms

5to 55 Hz at 1 g or a maximum
amplitude of 2, 5 mm peak-to-peak
by forced air, 300 1/min.

number of words

number of bits/word

FI1-128
FI1-138
F1-148

4096
8192
16384

Memory speed (see also timing diagrams)

mode of operation cycle time access time

read/restore 1,5 ps 0,6 pus
clear/write 1,5 ps

Interface signals

PS start command

PL address accept signal

PA address information

PE memory enable input

PC mode of operation level

PD ' data input/output

PR data save input

PQ data available/end of cycle

Interface levels

r

Tt o2 oa
PR LOW =0,8 V

HIGH 23,75 V

All other signals are TTL/DTL compatible.

o
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2722 103 10011
2722 103 10211
2722 103 10411

FI-100 FAMILY

1,5 ps CORE MEMORY SYSTEMS

Power supply requirements

supply max. stand-by current max. opefrating current
voltage FI1-128 FI-138 FI-148 FI-128 FI-138 FI-148
+ 5V 1,5A 1,5A 1,5A 1,5A 1,5A 1,5A
- 12V 0,2 A 0,2 A 0,2A 0,2 A 0,2 A 0,2 A
+ 12V 0,5A - - 3,5A - -
+ 16V - 0,5A 0,5A - 3,5 A 3,5 A

Notes - The current values are maximum ones under worst case conditions.
- The operating tolerances of the power supplies are + 5%.
- The safety margins are + 10%.

Memory contents

address address Y= Y-
bits™ register decoding selection
X= current
decoding generator
1 core array
X- with
lecti .
selection diodes
commﬂnds—J timing se.“ s,.
amplifiers
data save data inhibit
circuitry register circuitry
data
buffer

data
in/out

Block diagram

1284608

September 1973
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2722 103 10011

FI-100 FAMILY 1,5 us CORE MEMORY SYSTEMS 2722 103 10211

2722 103 10411

Timing diagrams

-
w0
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1
| clear/write cycle I
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g
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2722 103 10011
2722 103 10211 1,5 s CORE MEMORY SYSTEMS Fi-100 FAMILY

2722 103 10411

l I level as indicated

A level immaterial

input level detined
output level “*1” or “0”

level may change

. “17 10 <07 or <07 to <17
7264492

Interpretation of timing signals

IDENTIFICATION

type catalogue number of

core memory instruction manual

FI-128(4 k/8) 2722 103 10011 4322 027 65890
FI1-138(8 k/8) 2722 103 10211 4322 027 65900
FI1-148(16 k/8) 2722 103 10411 4322 027 65900

Mating connector part F068, with 2 x 3Z pius, catalogue number 2422 025 89286

For ordering purposes please quote the 12-digit catalogue number.
The mating connector part and the instruction manual have to be ordered separately.
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4311 027 73060 FI-1316
4322 027 69690 F1-1416

1,2 pys CORE MEMORY SYSTEMS

QUICK REFERENCE DATA

FI1-1316 | FI-1416
Basic capacity 8k 16 16 k 16
Cycle time 1,2 ps 1,2 ps
Access time 0,45 ps 0,46 ps
Interface TTL/DTL
Supply voltages +5V, -5V, +16V
Dimensions 421x362x 13 mm

DESCRIPTION

The FI-1316 and FI-1416 are single board memories intended for mainly mini computers.

The address circuitry provides capacity expansion up to eight times the basic capacity.
Facilities for bus interface are provided. The memory operates asynchronously,
Mounting the 3D-3 wire continuously wound core stack direct on the memory board

results in an extremely flat construction with an overall thickness of no more than 0,5 in.

MECHANICAL DATA
Dimensions in mm

Width 421 mm
Height 13 mm
Depth 362 mm

The long side of the memory is fitted with an edge connector with 2x 43 contacts
(0, 1 in pitch) for external interface.

ENVIRONMENTAL DATA

Ambient temperature range 0 to+50 °C

Humidity up to 90% (without condensation)

Shock 15¢g

Vibration 5 to 150 Hz at 1 g or a maximum
amplitude of 0,25 mm peak-to-peak

Cooling by forced air
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FI-1316 1,2 ps CORE MEMORY SYSTEMS 4311 027 73060

FI-1416 4322 027 69690

ELECTRICAL DATA
FI-1316 FI-1416
Basic capacity 8 k16 16 k 16
Memory speed
mode of operation | cycle time I access time cycle time I access time
read/restore | 1,2 ps 0,45 ps 1,2 ps 0,46 ps
clear/write | full cycle 1,2 ps 1,2 ps
Interface signals
CI cycle initiate
MO read/restore, clear/write
WwC word/character exchange
Al address information
DIO data input/output
MR . memory release
DA data available
Interface levels TTL compatible
E Power supply requirements
FI-1316 FI-1416
supply standby | operating | standby | operating
voltage
current | current current | current

+5V 3,1A 3,4 A 3,7A 4,2 A

-5V 0,2 A 0,2 A 0,4A 0,4 A

+16 V| 0,6A 4,5 A 0,7 A 4,6 A
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4311 027 73060

1,2 ps CORE MEMORY SYSTEMS

FI-1316

4322 027 69690 Fl-1416
Memory contents
Al ADDRESS DECODING/
REGISTER DRIVING
v v
> &
DRIVING DIODES
v
CI —*| pyLSE GENERATOR [ DA READ
—
MO & A‘DDIT|ONAL AMPLIEIERS
MR —» CIRCUITRY
v -
INHIBIT BYTE +—WC =
CIRCUITRY SHUFFLING  |e— a1 =
A
v
DATA
REGISTER
7269389 l T
DIO
Block diagram
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FI-1316 1,2 us CORE MEMORY SYSTEMS 4311 027 73060
FI-1416 4322 027 69690

Timing diagrams

cI ' }I\
MO | , / /I\
WC,Al L // /_4 |
o 7 \\—
DIO T ~—

Timing of read/restore mode

CI | /vl\
MO \
A\,
WCAIDIO | /] \\
oA 1V
7269387
Timing of clear /write mode
IDENTIFICATION
type ] catalogue number

Fi-1316 | 4311 027 73060
FI-1416 | 4322 027 69690

For ordering purposes please quote the catalogue number.
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4311 027 09. .. PRM-7 FAMILY

0,75 ps CORE MEMORY SYSTEMS

QUICK REFERENCE DATA

Capacity 4k-16k/12-36 -—
Expandability 4 memory systems in parallel

Cycle time 0,75 ps

Access time 0,3 ps

TTL/DTL compatible

Memory retention

Mains supply voltage (a.c.) 110V, 220 v
Mounting in standard 19 in rack
DESCRIPTION

The PRM-7 family is a range of stand alone memory systems, based on the 0,75 ps core
memory system FI-75.

The memory systems are housed in cabinets, which are suitable for mounting in a 19 in

rack. A cabinet can house uptofour memory modules, one control module and one optional -«—
interface board, on whichthe customer can mount its own electronics. It contains also the

two power supplies including memory retention circuitry, the blowers and the interface
connectors mounted at the back panel. Due to the advanced power supply design the proper
functioning of the memory system is not affected by mains interruptions as long as 20 ms

at maximum load and the mains voltage at its lower limit. Two switches mounted inside

the cabinet allow the check of the memory functions at marginal power supply voltages.

MECHANICAL DATA

Dimensions

Width 442 mm (17,5 in)
Height 133 mm ( 5,25 in)
Depth 425 mm (16,75 in)
Construction

The memory modules, control module and interface board can be plugged horizontally
into the cabinet from the front side. The back panel can be hinged along its hori zontal
axis to give access to the interface wiring and the marginal check switches. The 3-pins
mains plug and fuse are located at the left side of the back panel. The memory system
has three 50-pins interface connectors; optionally six more connectors can be mounted to
satisfy special interface requirements of the customer. Two blowers are located at the
right side of the cabinet.
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PRM-7 FAMILY 0,75 ps CORE MEMORY SYSTEMS 4311 02709 ...

ENVIRONMENTAL DATA

Ambient temperature range 0 to + 50 °C

Humidity up to 90% without condensation
Cooling by built in blowers

ELECTRICAL DATA
—» Memory capacity

number of words | number of bits/word
4096 12, 16, 18, 24, 320r 36
8192 12, 16, 18, 24, 32 or 36
16384 12, 16, 18
Expandability 4 memory systems in parallel
Memory speed
mode of operation l cycle time l) | access time
read/restore | full cycle 0,75 us 0,3 us
clear/write { (standard) 0,75 ps
read/modify/write ‘ split cycle 0,75 ps 0, 3 us
read/restore ' (optional) 0,75 ps 0,3 pus
clear/write l p 0,75 us
Input signals
RR read request
WR write request
BS block selection
ABp address information
D1, data input

CBg and CB1 clear byte \ these signals control the
NWgy and NW;  new write j operation per byte

Output signals
DOp data output

Interface

TTL/DTL compatible
A customer interface circuitry can be mounted on the optional interface board. This
board is normally supplied without components.

1) For 24, 32 and 36 bits versions the cycle time is 0, 8, 1,05 and 1, 15 ps respectively.
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4311 027 09 ... 0,75 ps CORE MEMORY SYSTEMS PRM-7 FAMILY

Power supply requirements

Input voltage 110 V/220 V, +15%, -30%, 250 W, 47 to 63 Hz ;
optional : 400 Hz
48V d.c.
Output voltage +24V, 8Ax2j

+5V, 15A £2%
-5V, 1A+5%

Memory contents

mains
v! blowers I
v
power
supplies
Y
v
r
memory
retention
»
v
R control
module
v
PR, AU
I optional | ]
memory |, | customer | ’ customer
N ME inter
module ] interface |4 J' face
| circuitry |
"
memor
L—p Y ——
module
7267819
Block diagram, 8k/18 configuration
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PRM-7 FAMILY 0,75 us CORE MEMORY SYSTEMS 4311 027 09 ...

mains
*—i blowersl
v
power
supplies
Y
v
memory
retention
7y
control
module |e
memory | v
. module |~ = —n
' | optional |
! customer customer
; o lpterche le interface
. | circuitry |
control |¢ o o ol
module |e
7267820
memory |
module |

Block diagram, 4 k/36 configuration
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431102709 . .. 0,75 ps CORE MEMORY SYSTEMS PRM-7 FAMILY

Timing diagrams

0 100 200 300 400 500 600 70!

t(ns) + + -
1

|

]

[l

!

WR-BS-0S |

]
Y

read- J I |
restore 1 1

|

|

T - \
00n éz?{a L data to be written 1

7267357

s o 77 V% 7

Timing diagram full cycle

tins) 0 100 200 300 x+300 x+400 x+500 x+600 x+700 x+770
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BS-0S | | | | i |
| | T | |
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AB,
=T T T T T
: { | | I
| | | |
RR A I I I I I
] [l | | | 1
: : | | |
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WR i i A | ]
I | | I I
1 | | | |
clear
c8, i e 7
[i | [}
) =t
write new data
NW, _ festore
| |
| I S |
read- % |
restore .__..__..__-—_dn_t:f:d _____ —————-
DOn I I : :
r:::;’:g’{;’ data read A data tobe written :
|
| = |
Oln
o x —| 7263353
split time

Timing diagram split cycle
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4322 026 ... .. Ql4

4322 027 .....

-
1,4 ps CORE MEMORY SYSTEMS
QUICK REFERENCE DATA
Basic capacity 16k/36
Modularity 1) 16k/36
Maximum capacity 128k /36 or 16k/2838
Cycle time 1,4 ps
Access time 0,6 ps
TTL/DTL compatible
Data and address registers
Byte control
Memory retention
DESCRIPTION E

A ferrite core memory system for random access with capacities ranging from 16 k/36-

bit words to eight times as much (4, 8 million bits) in any configuration. By making use of

the byte control inputs the basic module (16 k/36) can also be operated as 32k/18 or

64k/9; moreover provisions are included for interleaved mode of operation of several
memories. The capacity of any configuration of Q14 memory modules (except the largest) =—
can be expanded by simply adding another memory module which shares the same control
module. Using TTL integrated circuits and silicon semiconductors in conjunction with a
continuously wired core array, the memory is highly compact and of supreme reliability. <—

MECHANICAL DATA
Dimensions
memory module control module
Width 50 mm 20 mm
Height 292 mm 282 mm
Depth 365 mm 265 mm
Mounting

All components mounted on epoxy glass printed circuit boards. The memory module
consists of four printed circuit boards (two electronics boards plug-connected to two
folded stack boards). The control module consists of only one printed circuit board.

1) Increments of capacity expansion.
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Q14 1,4 ps CORE MEMORY SYSTEMS 4322 026

4322 027 .....
ENVIRONMENTAL DATA
Ambient temperature 0 to 55 °C
Humidity up to 90 % (without condensation)
Shock 10 g in all main directions
Vibration 5to 150 Hz at 1 g or an amplitude of 3 mm
peak -to-peak
Cooling by forced air (1300 1/min)
ELECTRICAL DATA
Memory capacity
number of words |  number of bits/word
basically 16 384 36
expandable 16 384 288
to } 131072 36
modularity 16384 36
Memory speed (see also timing diagrams)
mode of operation I cycle time access time
clear/write 1,4 ps
read/restore 1,4 ps 0,6 pus
read/modify/write(split time) 1,4 ps 0,6 ps

Input signals

RR  read request

WR write request

FSC cycle control

AB  address information
DI data input

BC  byte control

BI byte interleave

BS block selection

MS  module selection

Qutput signals

DO  data output

DA  data available
MR memory ready
MB memory busy
LBC level byte control
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4322 026 .. ... 1,4 ys CORE MEMORY SYSTEMS Q14
4322 027 .....

Interface
TTL/DTL compatible
Interconnections via 64-pin connectors F081 (4 connectors of the memory module
2 connectors of the control module)
Input levels 1" 2,2to 5,5V
"o 0to 0,4V
Output levels "1" max. 5,5 V (open collector)
"o" 0to 0,6V

Power supply requirements (d.c.)

voltage | operational | stand-by

V) current current
(A) (A)
+20 0,55 0, 10
memory module (16k/36) —20 9,5 0,50
+5 3,0 1,
+ 20 n.0,15+ 0,5 0,5
control module -20 0, 15 0,15
+5 1,2 1,2

Notes— The currents are maximum values under worst case conditions,
n = number of memory modules driven simultaneously by one control module.

Memory contents

> address . address > y-selection
AB register ~ decoding switches
termination x-selection core-stack
resistors switches and
(optional) selection diodes

r =

sense/inhibit

commands — timing ‘ electronics
- data
BS—» .
won [EFTF it output
register
7265238.1 T l ]
data data
in . out

CONTROL MODULE MEMORY MODULE

Block diagram
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Ql4 1,4 s CORE MEMORY SYSTEMS 4322 026 .....
4322 027 .....

Timing diagrams
i
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7267832

Clear/write cycle. For interpretation of timing signals,
see the figure at the bottom of the next page.

*) The byte interleave (BI) input level decides whether the contents of the data register
will be transferred to the data output stage or whether the data output stage will be
kept in the HIGH position.
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4322 026 .. ... 1,4 ys CORE MEMORY SYSTEMS Q14
4322 027 .....

-01 0 01 02 0,3 D,b 0,506 07 08 09 1,0 11 1.é 1.3 1,4 1,5 ps
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Read/restore cycle. See also the figure at the bottom of the page.

don’t care

input level must be defined
v output level can be either
“17or “07.

7 ZZZ} ZZZZ iavel as indicated

7254506.2

*) The byte interleave (BI) input level decides whether the contents of the data register
will be transferred to the data output stage or whether the data output stage will be
kept in the HIGH position.

March 1975

l ” C49



Q14

1,4 ps CORE MEMORY SYSTEMS

-0, 0'3
BS

not selected unit’ | | [ >003 related to sturt of WR
> e 07b

BS

selected unit

RR

WR

FsC

Read/modify/write cycle. After DA has become LOW a waiting (split) time can be introduced
In that case all times after 0, 65 ps and/or related to the
start of the write phase have to be increased with this split time. Time indications as indi-

before starting the write phase.

after RR has become
HIGH and stable

|

after WR has become
HIGH and stable
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cated ahove are based on a split time zero.

) The byte interleave (BI) input level decides whether the contents of the data register
will be transferred to the data output stage or whether the data output stage will be

kept in the HIGH position.
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4322 026 ..... 1,4 ps CORE MEMORY SYSTEMS Q14

4322 027 ..... -~
IDENTIFICATION
type catalogue number
control module 4322 027 76310

(capable of handling up to
eight memory modules)

memory module 4322 027 76320
(capacity 16k/36)
manual 4322 026 57380

The catalogue number of the matiné connector FO81 is 2422 049 32001.

For ordering purposes please quote the 12-digit catalogue number. The mating connectors
have to be ordered separately.
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MAINTENANCE TYPE LIST

The types listed below are not included in this handbook.

Detailed information will be supplied on request.

FERROXCUBE MEMORY CORES

CORE MEMORY SYSTEMS

20H83 (6H3)
20HS5 (6H5)
50C51 (6C1)
50C82 (6C2)
50D35 (6D5)
50D49 (6D9)
150E31 (6E 1)

F1-2

FI-11
FI-12
FI-14

abridged date
see table page A2

abridged data
see table page C4
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