INTERNAL DOCUMENT
60

Input memory

A par't of the electronic model
for tides and storm surges

S. Ishigure
January 1977

[This document should not be cited in a published bibliography, and is
supplied for the use of the recipient only].

L £
N p
O “

Q

%
INSTITUTE OF ‘;
OCEANOGRAPHIC -

SCIENCES
X
~
2 RS

/ 0 Q
Yooy  wo¥




INSTITUTE OF OCEANOGRAPHIC SCIENCES

Wormley, Godalming,
Surrey, GU8 5UB.
(042-879-4141)

{Director: Dr. A. S. Laughton)

Bidston Observatory, Crossway,
Birkenhead, Taunton,

Merseyside, L43 7RA. Somerset, TAT 2DW.
(051-652-2396) {0823-86211)

{(Assistant Director: Dr. D. E. Cartwright) {Assistant Director: M.J. Tucker)




Inpot memory

A part of the elecitronic model
for tlc ex and storm surges

S, Ishiguro

Jaraary 1977

Contents
Abstract
e l@t? duction
2
3. . TOgranmS
b e el
5 Gl?@ugi descriviions

6 @ Phj w*w a.‘:‘: Ei &
7o Pex*@:uamav
8. Conclusions
Acknowledgeunent
References
Appendices

1o

t’

Lo Operating instructions
5« Design notes
6. G Kglftee 8 comments

29 diesgrams and 13 tables

o

4

Details of the physical desisg
2. Tables Por internal uﬁnacﬁl
3. Irmitial adjusiments and tests

NN O O WL ok

hb
51
53

INTERNAL
DOCUMENT
NO. 60




part of the electironic medel for tddes
or m

Abstract

[Yenbe e

end storm
0.5 has baen

ﬁxrgeag & semiconducior memory having 6-bit 28K wor

desi Qf This has a Siﬁgle channel 8=bit paralleleword digital
input (6 Tits for data, and 2 bits for contro&), end 140 chennels of
analogue~current ocutput yh of which can drive up to 5 opto=-

electronic couplers in serdes (700 in aml) without being affected by

the dcad conditions.
re-ayyanged internally,
sre availszble from the o

P{%)s or Fi(s)t, ue@enazag on

The oxder of words

ed into the input is

so that 140 sets of different series of data
simyltaneously, in seither the form of
& control setiting. The same output

[
CUTTU

but in digital form is also available, although terminals are not

provided exbernally.
from zero

external instruments.
used for its orig
which is built into the

The writing
to about 1 million wo

The same
inal purpoese, for part of the numerical map plotter

and reading speed can be avrbitrary,
ords per second,; depending on the
memoyy is utilized, when it is not

model systenm,

1o Iniroducticn

An electronic model by which tides end storm surges in an arbi-
irzry shellow ses can be imulsted has been developed (see a separate
paper). Input data recresenting external furces, such ag wind stress,
gtmospheric pressure, tide~genereting force, are fed inito the model
svstem dn & digital Porm. A memoyy for storing these inpot dets
within the model systen is called, in this paper; ithe 'input semory!'.
I% bas bsen developed spscially for this purpcss, since several
s?eci*1 features are required. The ssme msmory is utilized for the

umerical mep plotting, also wiithin the system, for sconomy. Flg. 1
S&ng the position of the memory in the model syzstem, greatly
Implified.
9
The chelce of type of mewmory snd its clreudli confisuration was
mads early in 1972 to make ths cost-performance optimm. Ths rapid
gdvance of electronic components and thelr evailabiliity have made
tﬁ;s cholce less good, bubt the same design has besn used up to today.
The commititee who ezamiﬁad the suthor’s proposed plan of the madel
gave {helir comments Tor the inpul memory, but the author could not
eccept them (see Appendix 6).
This paper ha give snough information for

s&rviciﬁg

that on the dssign,

QU tout-dat ta

; ] ! /
| Tape reader’ | . Main
Inpat . A e Irnt oo ‘ S—
di* = | o - ;f:wwf%—fcempu a*10n~—"~trnceQ31ns ::aoziézi
o equivalent en . circull 1 system ‘
s ! | /?\
]
| Control |
| system |
Fig, 1 Position of the input men vithin the model system
(greatly sinplified).
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2. Dasic requirenenis

The input memory has been prepared te store the input data and

o
1

to feed the iﬁr@d lata into the naln c@myxtat;oa cireult, satis-
1

fying the fol

(1)

(&)

(6)

owing besic cwmditions

Input data are evailsble at variocus speeds and intervals from
different scurces,; ©.8¢ & key board, tape resder, data lins,

while the main computation clrouit reguires an exact data-

feeding speed spzcified by Kt*

Moat input dato are gvellsble in dlgital form, while the main
conputation circult requires analogue voltages or currents

7

fied by K or K, %
e i

put date are svailable in the form of Flx,y) or F(“c)X s
reansuitbed in serdes, while the main computatiocn 24
requires the form of F(t)x v only and totally :
3

’?3) "%‘ g Pk
Iy S B
P, S

= £
Pt fde
™ e
£
o

The whole compubation is completed repidly {({ypically within
10 ms) by the msin co mputation circuit; and a large smount of
output data (typically 102 %o 400 words) appears simule
tsnecously, while most recorders in the output-data processing
system cannot cope with this speed. An efficient arrangement

iz to repeat the compleis computation, by using the input

momory,s a8 often a3 required so that the outpul dats are
recorded in turnm.

slectronic output of the dnr
with th@ light=emitling diodes of oplo-clectronie couplers
ed for the external-force input of each grid card*#,

&

(‘3
[}
<~}~

invet memory should be matched

The memory should have a capacity of at least 163K bits (70
stations, 2 ccaponents, 200 time=-incrsments, 6-bit word).

The memory is utilized for re»avragﬁiﬁﬁ the output data in
the form of maps, by ufing an electronic circuit, BDL4, end
Qphaenumerical printer (see Ref. 3).

&

v,

Qw-

L.g X and K, are constants on which all the parameters of an

elec 53"’&) e mo

e

By combinivg a nuzber of such cards, the hydrodynamic systen
v 3 \) o
of an arbitrary sca can be modelled.



3. Viriting, reading and programns

T?pui date are given in serles in the form of F(x,y), or F{+) s
with 140 sets of (x,y) end 200 increments of t, i.e. 40K &F G-bit **7

s in ell. The memc;y'zs divided into 140 sen*ﬂan~ each of which
has c¢ne cutput chamol,

Two different writing modes have been prepared:

Vriting mode 1 For input data in the form of F{xﬁy)ug Fach word
: belonging to t+ = n is stored in Address n of each
of 40 channels, where n = 1 to 200,

Viriting mods 2 For the input dete in the form of P(%)y o ALl
the words belonging 0 x,y = 1 are stof&l in
Address 1 to 200 of channel m, where m = 1 {to 140,

Reading of the stored date in ell the chamnels 18 carried out
npltansously, end in synchronization referred 0 t, il.e. always
200 time~increments in one reddxng gyclee Three reading modes, each

of which has different intervals of reading cycles:

Reading wmode O No inbervels,

Jeading mode 1 With intervals, each of which is equivalent to
reading time for 200 woxdis.

Reading mode 3 With intervels, each of vhich is equivalent to &
reading time of 600 words,

Because of high operating spoed; msnual cant*cﬁ off the apparatus
is possible cnly for 'seiection of writing ncde s 'selection of

rezding mode', 'start' and ‘erass of memory'e The rest of the ections

inside the epparatus ere controlled bJ pyagrammad o&cs which ere fed

into its 7th and &6th input channels simultensously with input data

vhich ere fed into the 1st to 6th input chanrels. Fi s different
Gt;@ﬂa arg represented by four different 2-bit binary codes, as

shown in Teble 1e

Jable 1 2-bit binary ccdes to be Ted into the 7th and 8th
chennels feor centrolling the input memory.

Code Function

00 (Before 10 is fed) Reading, continue
(After 10 has been fed) Viriting, continue

10 Start reading '

01 otop writing, and start reading

11 Omit the word (in the same row) from writing




Le OQutline of the circult

Fige 2 shows the blook c‘i:zc.g;raﬂ (g?faa"’s ly simplified) of the input
memory. The i s, and the final

output is cbtainesd iﬁ the fOLm of Fdi =chann {ra—red light beams
vhich are fed into the phote transistors in the main computation net-

WOr¥s

'y 0y s 7 .
er is operated in a continuous mode {500 ch/s), and
aa% u7bd 1 of the optical sensor facing the tapse feeding holas

s

the ou
(FH1) 48 used for the writing clock. Tne tape driv jﬁ motor start is

c@at%OLLeé\nnau&Jj,s through SV-ML and the molor control circult, bub
the tape matc stop is controlled by a code at ihe en@ of the tape.
The taps %L?laﬂ motor is also stopped, for proteciion of the tape,

o

by the same motore—control clreult, tﬂr~ugh the tape-zneed detection
circuit, o bsﬁ the tape speed is 10?erv% by ahy external Force (€.ge

e

jamming of the tepe). The oulput of the iapc resder (siz data
channels and two control signal channels) is stored by the ‘temporary
memoxy in order to adjust the access timing of the following circulis.

The output of the temporary memory is ps rmanenalj connected 1o
&1l chennels of the SSR (168K bit static menmory), but storing the date
is de

in appropriate Vlis of the memory is determined by 140 channels of
'K signals' which are gencrated by the iine=controlled derultiplexer.
When writing into the SSEs is completed, the code at the end of
the faps is fed into the wrlils/reszd conirel cireuid, so that this
generates 'EEG signal which the 352 is changsd to a reading mede,
At the same tims, th z-controlled demultiplexsr, %o which
e signal’ and three ney signals fros the write/read conirol
circult are fed, cha: 5,3 the X signaels for an appropriate reading

Each channel of SS2 output (140 channels in 211) is converted
simliensously into za analogue voliage by a Dil, and the voltage
is converted agein into a current by a VCC. The current is fed into
1EDs in each channel which are connected in series (5 units maximanm
per chennsl, 700 units maximum in all). The currsat in each channsel
ig sampled by a low resistance {10 ohms) and fed back to the VCC =0
that the current is independent of the loszd. Ths current is blassed,
through S¥-115, for linear operation of fhe LEDs. The volltage across
the s~ﬂalaég“zeaistance of gach channel can be mopitored through the

nge

W1 selects writing mode 1 or 2. SW-M2 selects reading mode O,
1 or 5. ;;;ﬁg selects the }“Tlﬁu of the resding clock, T, T/2, or
/3, where 7 i3 the pericd of ths clock supplied from en external
scurce (ﬁOfJ 211y 100 s, and synchronised with th; ciogik of the cutpui~
Bach of these switiches are Céﬁblnéé with

tem) .

5) (2) or (3). F'g 23 to 5 show the timing
o

[

data pwocesgxnﬁ 8yS

G
ing and reading nodss.

DaG: Digital-to-snslogue converter, VCC: Voltage-to-current converter,
85R:  Static shift register.
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5 Cireuit descriptions

Figs. 7 to 10 show the circuit dlsgrams of the :‘an&'i: memory, and
11 shous *‘ci&:‘mg diagremg of some parts of the memory.

terfece (Fige 6)

An optically-scensing punched—te p reader (500 channels meximum)
is used. The tape ren by a dc motor w.;in & capstan (bape-
feeding hol ] used for the erigrm 11y intendsd purpos 8) and a
solenoid-ops L clutcel Each of the motor and clutch is dwdiven by
& trazzs& - circuit. A train of pulss signals (one pulse per woﬂ)
is obtain ; ectronic sensor faced on the tape-feeding

£
hole Ffzi se on the normel 8 tracks, and this is used
$
for the wrilting clock. Pig. 6 shows the circuli diagram of the intere
i

e

face (the board containing this circuit is mounted inside the tape

S A

roader Case).

an 'ON signal® for the motor and clutch
V s manually ogefr’*'i*cede The :7.;. gererrs,tes an
Lt vhen its Pin 2 goes o a high state, through 32(3)/6.

s cccurs clither whea the tape-end si g:id ("cm“*cmgh Pin +5 or the 'tepe
<dog-down signol' (through Pin 5) is fed. The latter is generated by
irenit including 122, when thee peri Od nf FH .‘Em.gﬁal becomes less

he p?@dz»wez“;,m%. value 7 = 150 ns approximately (C”‘{ on 129/‘H)

l\-J

pd ¥
?.J
et

Ef,ch word (8 mi) from the tape reader is siored in 75(1), a;,
{2) uwntil the nexi word is fed. The storsd word is divided indo two
;1 voks 1 to 6 Tor datas channels which are connscied di recﬁy to
e / and & conngched {to the conitrel circuiil.

7478 is ite/read control eircuit. This
{urns o of' the ftape input is activated;
nd turns ek 8 of ths *%;"pe input is acti-

o
[Sh)
JOON by @
53
N5
fok

el <3 3

12184 )/6 and to EBD-U5 8 mode, the reading
clock is inhibided by the writing clock is
fed to tes ;;hcm.l of ED = 121(2), 32(3)/13
08(2) 55 to and through 05(1 }/
to freque b detector 245j

VWhen this uwnit 45 in 2 f%igg neds, the writing clock, CR,
enters frequency divider 9 %£ &)/ 14 fivst. After the pulse perdod is
selected by S‘{," ;  pulses eve fed into BD-X5 ete., through OSiZ)/
32(2)/13, 04/9; ard o counber 1 b the same circuite

ed on et the start of operations,
of each new vwriting cycle 74/8

WS T’yg 74121, 1st IC-
wul tple~unit-package
y belonging to the unit.

-y




rite-prohibiting circuit (Fig. 7)

wt

an both tracks 7 and 8 of the tape resde ated at
16 s control code '41' (see Tabl

) t.‘mg
52(2)/11. In this state, only the tape
4

reader and the temporary memory work norvmally, end the rest of the
circuits including the 88R stay in the previous state; i.e. the

(4

word with code ¥41' is not storasd.

&

3%

t

Frequency dividers (Fig. 7)
Type 93 units have been ussd LGy dividers.
& & 5 e
Freguency dividers (1) and (2) in in the actual
cireuit &5 shown ih Fige 7o 95{1, 2 o 1/100 divider,

95{3) &3&93 /2, i/@ and a/i ned circuits
make 1/200, :/LGO and /800 cireuit of
these and 08 1) with BW-M2 meke th - required for reading mode

counters (Fig. 8)

Tine=controlled

'K signel! (se Fige 2) for writin 1 or 2 is made up by
combining two counters 93(4) end 93(5), a BCD decimal decoder L2,

nine L4=16 line decodore 15&(?} to 15409}, thres Lheinput NOR gates
o 40(%), and 140 AND gates 08(1) to 08(36). Anmong several
2%

e
&

sible s;:‘%vameﬁu”g this combinaticn has been used by taking
<4 ES
[

of the fen~out capability end the cost of the uniis.

5 sl'i i:*:i.,‘w UL SLER S 1 LA,
In writing modes 4 and 2, all the coun
the start of each operati

ors aﬂ@ fregquency Gilvi-
y é_-.
tape to 32(2)/40.

signal {rom

In writing mode 1, all the counbtsrs and one of the fregusncy
dividers 95{% are reset when every 400 words sve enteved into

the S3k; in addition fo the start of the operation, by signals from
154.(93/1). 4o 32 ; 1.8 200 resebs per operation.

SSR, DAC end VOC (Fig. 9)

{ the SSR, DAC and VOC.

o of esach channel

el %ype, 6 units in all;

& 8 & tri-state output for
each uvnit vhich i controlled ﬁf ital pignals fed into Pins 3
and 12, but these are kept permansnt 3 nigh by pulleup resistors
in this desigo, Thmx@?@res each unit 15 controlled only by

'K signol® (Pin 8) and 'REC signal! (Pim ). A particular

'K signel® is fed L the 6 units in cach channel in parallel.
The ERC sig&al ig fed into &ll ths units in the Sy.’sa {810 units,

%t

¥ a4 DAC in each che .;..wle
Je Pin 13 which is
rasistor i sarthed

-

is copverted by

pvapa?e
dilrectly wi
e ived

PR

S'i:&{g@ s



The VCC in each channel cchmist of half 747C. The &npaz is
divided inte two branches: a 24X resistor for the signal input,
and a 330K  resistor, which is connected to +15V through SW-15, for
biasing LEDs in ecach channel., If the system is used for other
purposes which do nobt require blas currents, SV=l5 should be switched
off. Ths circult has besn designed to produce the ouipult current of
Signal 4.0 mA maximom
Bias 8.0 mA constant

]

The output curvent is sampled by the 10Q resistor, and this voltegs

is fed back to the input, so that the output current is independent

the load excesds a cerdsin value
supply voliages.

from the leoad conditions, unlsss
which 18 liwited by the 747C and its povwer

Note The ocubpub terminsls of this circudt should not be kept
’ opane Othervise, high frequency osciliations will be
generated, since the ewmplifier will be in an open~lcop
state. The termingls can be shopt-civeuited, if not
QS@Q@

Poyer supply (Fig. 10)

Fig. 10 showg the block aiag cam of the power supply for the

input memory. Siz different su ly cltapges, +5V, -5V, and -12V for
the anslogue circuiis, and +12 v, =2V, end +1.5V for the digital

v s
Cl“CﬁLtS, are veguired, other than +2fi for ths t@pemérivin“ mabor,
vhich is shared wiith the maln control unit and contained in iis
ezbinet,

P

A1l ths supply vaiﬁs, g0t for +1.5V which has beesn assembled
for the y 1TPOES, have been enauwn from atandard }yeducts, with minor
modifications,. Tha roice was made in 1573 painiy for economical
reasons, by saorific e physicsl comysciness and eieh*rﬂcaW
61f1c1cﬁov. (i; these T eto zre problems, the powsr supply can be

2Ly 1; a tching regulator type). The maximm
ke

wi
tage is shown also in ¥

4
[o ol ¥
3% W
&
foma w I3 'r‘
tf_?

is required to separate the input wemory cabinet and the

power supply © oy up to 2 m,; for the arrangenent of the conitrol

teblea This 25 the need for each supply unit to hsve a four=
7iih the remote voltage-sensing. The sensing peints
r pear to the memory cabined, CH130. This

t can avoid the voltage rises of each power source when

itead, & relatively

tinate each vollage=

errangemsy
the connector is disconnected fron the wemory.
large caepzciter (o capacibors) is required to term

sensing point, in order to cunpensats for the ;nﬁn ance of the lesd
wires. Otherwilse, high-Trequency naozli@mnons will be generated.

In order o ﬁnsux% awﬁauain o*“p nsation, small Qap acitors had to be
sdded to some sup L ts ab physically

different points
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6. Fhvaical desien

The dnput memory is physically divided into thres parts: the
memory cebinet, power supply unit, and tape rﬁaé%r,

oy cabinet, Its

Fige 29 {Appendix L) shows a part of the front panel on which
the controls and indicators are arranged. Fig. 14 shows the front
n ik

inner-chossis and Flg. 15 shows its cijcuit Lepyer

SWel1 S Writing node selection
W =2 Reading mode selecilion
SW-HA Reading period seslection
S -1 Writing stetus

LED (Creen) Power on
LED (Red) Data stored

Cutput monitoring terminals

The cutpa% monitoring terminsls are utilized, when the memory is used
for plotting numerical meps, for selecting the sampling time of the
waps (se2 Ref. 3.

Ei?. 36 shoys the rear view of the PCeboard frame on which 22

o
ﬁn
o
6
o
O

A
;‘:‘;
!}
‘u‘\.
O
e by
h

[T

hﬂw} ﬁhio
exe ﬁﬂQW“ in

o

P
=

CH403 From the fape reader

CHY30 From the power supply

CH131 From the internal clock, CR-A

CHi32 From sn external clock, CR=B

33 To & CRO {4/200 of the clock)

CK134 Te the ,um@ﬂ¢¢;3 map plotier, through BDL
SW=M5 Cleck selection, A or B

SH-M6 Bies current for opte—~eclectronic couplers

Power supply volisge checking terminals

Thia chassis also coaia ns 1Apcwrﬁlif sev
#ndxmmw”~ i

Fige 18 shows the resr panel on which a fan (8 an’y 9=13 litres
per second) is fixed, @ni the sixz output cable comnectors are secured.
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REAR PANEL.
witH FAN

-REAR INNER CHASSIS

PC BOARD FRAME
"FRONT INNER (HASSIS

FRONT PANEL

Fig, 12 Physical construction of the memory cabinet.
(see Appendix 1 for details)



Printed civcult boards

22 printed circult boards which have threes different constructlions
but a1l of uniform width (16 cn) are used.

BD-3 ¥ain part of the control circuit
BD=~}5, EBD=}12, BD=119 Demulitiplexers

(three boards ave identical)
BD-32 to BD-IL

ED=}6 to BD=I11 SSRs, DACs, CCVs
BD=}13 %o ﬁDw’?b (18 beards are identical)

BD=M20 ‘o BD-H22

Figs. 19a, 19b, 19c, “0&3 ?Qb and 21 show the physical designs of
these printed clroult boards.

Poger supply uvnit

A11 the power supplies for the input,memory are contained in the
control table, and cooled by a fan (12 wn®, 50 litres per second).
This upit end the memory cabinet are connected by a ceble (2 m approx.).

7. Performance

R AT A Y

The {empe
packages of Ty
ceatrc nirﬁ o

g, Corclusions

]

%

A bﬂmice“?%c+ar&ﬁ*rcai* memory which isfies partioular

o
a
¥
b
uJ.

requirenents {a szaJle channel digital in;u%s 140 channel parallel
cutput each of which haz different time series of date in anslogue
end dzgwmal forms, with current drxiving facilities for up to 700
opto-electronic couplers, end internel facilities for converiing the
order of data) for the electronic model for tides and storm surges
has been desizned and constructed successfully,

This is an essentigl f&%t of the model, end contributes to
simplifying and spseding up the vhole model operation. The cost of
the memory (see Apyeqdvz 6 and Ref sid

as

£ el

@
onable in respect to its advantages.

e
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Storage
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Form of data
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R

t memory

g o lode 2: F(zgr)A.

T‘(’b)

,g“

Mode 1:

Data

"Digital, parellel 6-bit 8L21 c@aby'
6 bits/word, one word/data.

Code — e e
Control Digital, paraliel 2=bit code. See 1 able 10
Channel Pa allel Bebit single.
0 to 2 x 107 words/s, including x ndom
intervals, depending on an external data; e.8.
s Spﬁdofoﬁchdm wiﬁﬁgthefwéﬁKwt
Writing speed .

(words/s)
500
100 000

56 s
0.28 =

TTL 10flcc

OX e

M

period

49 channclv
'i 65&!{; bJ,tS e

6%01% x 200 time-increments x

As long as power supply is continued.

Form ¢f

é Type

data

Continuous P\%) e

SALEI

Anzlogue curreﬁt
de bies (10 ma), for drds

!

BURERRO

i . ' .
| Reading speed 0 %o 10 words (equivelent)/s
Cutput T T . N - N '
* { Repetition ; All channels can be reed in parallel, in synchro-
. nization aua repetition, with intervals of zero
L (Mode 0), T (Mode 1) or 20 (Mode 2); where T is
. a duration o? 200 words equivalent.
Terzmnals . Current c&tn&t (independent of external i‘péd nc%)
i output impedance less than 10 for DC 1o 10 kﬁz.
Programmed - Start; stop of writing and reading, and owission
I of wrong words etc.
Con_tzgol ; - 1 2 R A Y AP0 15 3 AP P O S S 1 O B S0 £ = .,
Nanuel i Selection of 2 writing modes, reading modes,
.\ end the peried of the faaamag clock.
Amplitude j ReKati e &ccurscy: nex erroxr +0. i};of full scale.
Accuracy - SR ‘ o
Frequency PG to 10 kHz (m} db to 1 Lﬁé)
|
Linearity | Better than 1% of Lﬂll sca 1eo
- SO — r,‘ - ; ,: S B e e .MM::
| Temperature - Typlcally O&OOmﬁ, & QC for DAE (O to AQOC)
S.tabj‘li-ﬁ,y ;r e e e m @ e e e e e o S -
| Power line 1% egainst 410p,1n9ug chwnge
I o e e e e e e e e s i i
Power requirenent 2L0V luw; 30 Hz, 250 Wmax.
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Ann*_ 3 2 Tables fTor internal connections

411 the connections are permanent. These tables are necessary only
for the consiruction of the instrument or its servicing.

Teble 3 Connection between CH130 and circull boards
SEDLe O

Voltage OV | 45V | =5V | <10 | A5V A5V 40

CH130 -8 9-12  13-16 0 17 18 19 20
B P}i:ﬂe Hoe . ‘ i
_BD- J.,M,._,y,,m,_.s?3,5f4s0* -5 - = ===
BD-112 35 15 14 17 . 26 25 24
BD-213 3% 15 14 17 26 25 24
B34 35 15 14 17 26 25 24
BD-US c20 21 - - - - -
D216 35 15 14 17 26 25 24
BI-MT 35 15 14 17 26 25 24
BD-115 35 15 14 1 26 25 o4
BD-MG 35 15 14 7 26 25 24
BD-2110 35 15 14 17 26 25 24
32111 31 14 17 26 25 24
BD-l12 c20 o2l - - - - -
BD-113 35 15 4 17 26 25 24
Bhei14d 35 15 14 17 26 25 24
BD-215 35 15 14 17 26 25 24
BD-1116 35 15 14 17 26 25 24
BT 1117 35 15 14 17 26 o5 24
1118 35 15 14 17 26 25 24
BD-H19 c20 ¢l - - - - -
B3 20 3515 14 16 26 25 24
BD-1121 35 15 14 16 26 25 24
B 22 35 15 14 16 26 25 24

For excmv10g CHL30 Pin Nos. 9 to 12 have the voltage of 45V,
and ‘connected Lo BD-IIL Component-side T in Wos. 1 to 5.

CH130 Pin 17 has the voltage of ~1ZV, x“cownected to BD-142
Hon—componens side Pin No. 17.
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Tabvle 4 Connection between BD-FH1l and other parts
Punction | BD-M1 Part connected
Pin ¥o. !
3 1 C1.03/8 W
1 2 T v
6 2 6 Be
5 4 5 Gn
Input i 5 a ¥
3 6 3 o
2 7 2 R
18 i Bn
S cu/er 9 CSHer /1 - Be(1)
“ 1 10 Pin 18 - ‘
2 11 Pin 19 | BD-112 to BD-14
outout 5. | 12 Pin 20 BD-16 to BD-111
N 4 13 Pin 21 /in each of ¢ BD~H13 to BD-H18
5 1 14 Pin 22 | * | BD-1120 to BD~-122
- 6 15 Pin 23
16 1 sw-/e ] V(1)
R Hode 2 17 - SH-M2/A2 or(2)
R Jode 3 . 18  SW-I 4/M » o . _ R(2)
FE = 19 CHN103/9
FiD SOL | 20 i) u3f’7C3 CrrL03/12
_ o 21 Su-M3/3B V Bn(2)
RLC 22 ?in 15  in esch of BD-1i5, BD-1112, BD-I19 w/ T
(cuz) #% 23 . Pin 22  in each of BD-N5, BD-M12, BD-H19 Gy/Be
T REC 24 _ Pin 17  in each of.BD-2 to BD-I 4
'BD-16 to 3D
BD-113 to 3:)-:'18
I S  1BD20 to BD-n22
Reset = 25 :WB‘D-»I 19/7;11%(9 1 4 Gy
__Stext | 26 _ — ¥(1)
2T Gy(1)
B 28 W/R
) W /or
g §g D312, BD-119 :Iég;
A 03 o . W/tm
41 32 Bn
g2 33 B.L-'“xb’i /4 R
¢3 34 BD-115/25 or
da = 35 BD-111.2/23 Y
g5 36 BD-M12/24 Gn
g6 27 B;)«—w,LZ/OS Be
41 38 B! 118/ 23 v t
g8 139 BD-H18/24 Gy |
49 40 BD 4218/ 25 W
* o oleoh el
cl6 W-213/43 Gn(2)
clT oUw 33/}51 Be(2)
| c13 SU-113/B2 v(2)
| 1S SH-113/B3 Gy(2)
20 - ' ’W/B‘ﬁ\ '

s

Ce

Pin on the component side of

the hoard.



Lahle 5

Connection between BD

and other connectors

|Colour

P Or

m/j,o
12
13/10

11
12

wfahﬁ<m\n¢»u:m}J

114/10
1L
12
13

10
1L
12

13

13

ot e o i e

I

'pln ¥Yo.

B&M?
pwn Po,

10
1l
12

\O| 0O~ N o N

112/97

29
.30
n3/27

28

29

30

29
30
3L
33
34
35
36

30
3L
32
33
34
35

19/10
11
12
13

W10 /10"“"“‘

11
12
13

11
12

/97

29
30
TH 10/27
28
29
30

by

M4/27
28

3 29
uLl_LO.‘._.,M i . .,.w,_,./,s., QWM
1 M6/2.0

29

18/27
28
29
30

AEQ@WW;

e gt
N

) B 29 —

37
28

39
40

28
29

11

30

©m15/27

28
29
30

the Brovwn wiree.

i

-5, BD-H12

- I(:ij‘:}‘/j‘:(;)‘,v.,/ o

Mii/fer

3 4
“13/10

13
| 213/&7

v e e e s

Por example, BD-115 Pin No. 1 is connected to EBD-1iZ

cr BD-3119

B}}»‘ 110

1

i

OB = OO -2 s W
i

W' e

31

40

RN

TUHL8/10

—uTe/ 27

TTM18/27

TTueo/27

b i i S

M16/10
11
12
13

TTTult /1o

11
12
13
11
12
13
28
29
30
CHr/er
28
29
30

Non-component side

28
29

11
12
13

THo1/i0
11
12
13

“M22/10
11
12
13

Component side

Pin Fo.

st

, 3
) da@/;

10

36



Table g

and BD-1120 to BD-122.

! | cuzL  CN22 ce3 |

PinTo.

 Bn 1 me/1  M2/31 M9/l u9/31
R 2 2 32 2
Ox 3 3 33 3
pe 4 4 34 4
Gn 5 6 36 6 36
Be 6 T 37 7 37
v T 8 38 8 38
Gy 8 9 39 9 39

T Bn 1o M6/1  ME/31 M13/1 Hl3/31
R 11 2 32 2 32
Or 12 3 33 3
Y 13 4 34 4
Gn 14 6 36 6
Be 15 1 37 T 3T
v 16 8 36 8 - 38
Gy o9 39 9

“Bn 18 ¥3/1 1M3/31 M10/1 110/31
R 19 2 32 2
O 20 3 33 3 33
4 21 4 34 4 34
Gn 22 6 36 6 36
Be 23 T 37 7 37
v 24 8 38 & 38
Gy 25 9 39 9 39

TBn 26 wy/r wi/a: ¥14/1  ¥14/3
R 27 2 32 2 32
Or e8 3 33 3 33
P 29 4 34 4 34
Gn 30 6 36 6 36
Be 31 1 37 T 37
¥ 32 8 38 & 38

Gy 33 9. 39 . .9 .39
Bn 34 MA/1 M4/31 ¥1l/1 0 w¥il/31
R 35 2 32 2 32

T 36 3 33 3 33
Y 37 4 34 4 34
Gn 38 6 36 6 36
Be 39 T 37 7 37
v 40 8 38 8 38
Gy 4% 9 239 9. .

“Ba 43 m8/17 uB/31 0 mi5/1  Hi5/31
R 44 2 32 2 32
Or 45 3 33 3 33
Y 46 4 34 4 34
Gn 47 6 36 6 36
Be 48 T 37 T 37
v 49 8 38 8 38
ay 50 9 39 ﬁ 9 39

Por exw

by

Connection between the outout terminals
BD-112 to BD-#4, BD-M6 to BD-111l, BD-I13 to BD-111.8,

Cliz4 |

33
34
36
39
32

w16/1
32
33
3%

120/

117/

N
=
~

-3 OV LN

218/1

Ces

F'o o

""\‘Q 0

}
[\
. RV
N
C 0 OO W N EAD = v W

i
|

w16/

LN OB WO @1 D W A0 -2 VD WD

aple, CN2L Pin No. 1 is oonacctad to BD»I? Pin b« 1,
Brown wire.

and each of

CH26

32
33
34
36
3T
38
39

- 120/31

32
33
34
36
37
38

. 39
¥17/31

32
33
34
36
37
38

M21/31
32
33
34
36
37
38

32
33
34
36

37
38

32
33
34
36
37
38
30

39

39
118/31

%9
1u20/31

37



Tab}e;ﬁ

memnory

Function

- Diats cnennel 1

BLH3I0
Pin Ho.

3
2 5
3 7
4 -9
5 1)
6 Az
Contrel channel '
1 19
8 . - ».' 21, T
T (Teape feed hole) 29 -
PUD (Ta e Torward) 23
BYD (Tape backward) 25
S0L (Clutch QOLQﬂOl&) 27
Common (OV) ‘ l)~16

45“\1

M
©10-12, 21-25

% Connected

Table &

Function Tape-reader Cable | CH16
internsl connector () | |
Pir Yo. . Pin Yo,
N e A e . o e
: !
Hotor drive, +24V 13 R 5L
bcm"on, G% 1417 Bk N
5creeﬁ 10-12, 21-25 - -
Tanle § Connection TYbeitween BD30 and the internzl connsctor
of Tepe reader 24C :
Punection . Tape reader Cable BD30
I internal connector (Pink) Pin Fo..
. .
Data track 1 1 Bn 2
2 2 R 4
3 3 Ox 6
4 4 Y 10
5 5 Gn 12
6 6 Be, 14
Control track 7 7 v 18
o 8 8 Gy 20
FH 9 v 30
FUD i ®/Gn 24
L BYD 19 R/De 26
| SOL 20 Y/ 28
Gommon (OV) 10-12, 21-25 G 1415

Conection Dbetween Tap
cabinetb

ader 26C and

Conecction TDetween Tape resder 260 end the input
through CN103

Cable :Cﬁ103 - Memory |
(Gy) | Pin ﬂb, internal |
Bn é 1 Bn
R 2 R
Or 3 Oxr
Y 4 Y
Gn -5 CGn
Be 6 .~ Be
v 7 v
Gy 8 . Gy
i R
rR/Cn 10 Y/R %
R/Be 11 R/Be
Y/Be 12 /R %
: Gn:D) Pl 13 w(T)
Bk 25 ¥

the contol

v it i e g
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[

39

Table 10: HMemory channel No., Output channel Ho., and

Honitoring terminal No.

The memory is written automatically in the oxrder of
Memory channel No.

The ¥emory channel No, is indicated at the end of each
peir of wires inside the main netwdrk cabinet,

Bach Monitoring terminal is connected to the first pin
of each Output channel, and the same wire colour is used,

Pin Nos. 9 and 42 of each Output terminal are not used.

el /mé;?_‘\:/ _Fz;_‘; 7T
- ~ - : 4|~ e B ey
| & S < S AR oo i
AN o e s
0 () SNV Ve , o
Pt /70 \_{‘“., N \% T \'<~ i m"’ '// . l _Lj> [
0 30 wo, - 4 \4/ (USSR [ _x
MONITHoRING —V v i .
TERMILALS VRIS Y T g | peTesT
R R v T2
FPig, 22 Key diagram for tables
% Memoxy P Wmmw“_mgytpgtmﬁergiﬁal o § Circuit Honitoring
| charmel Yo. | Pin No.| Wire colour { Connector | board Fo. | terminal ¥o.;
.o - 1-2 | Ba-R | | Elc)x)) 40
1 o 34 | OrY 1 oy
L2 . 5-6 | Gn-Be | BDZ 2
3 78 L VLy 3
4 1819 | Bn-R ‘ 4
| 5 | 20-21 |  Ox-Y ' . BD-M3 5
6 . 22-23 | Gn-Be 6 ;
T 2425 ¢ ¥ Oy T
& ; 34=-35 Bn-R . § 8
9 | 26-37 | or¥ : 9
10 38-39 |  Gn-Be - B4 10
11 40~41 |V Ly o -
12 10-11 | Bkemn Ot 12
13 12-13 | R - Or f y 13
14 14-15 , Y <tn BD-16 14
15 16-17 | Bn-R ; i 15
16 26-27 W =Bk , ] 16 .
17 28-29, - Bn-R 17
18 30-31 = Or-Y BDHT 18
19 | 32-33 Gn-Or ? ! Lo 19
20 T43~44 . Bk=Bn . | 20
21 | 45-46 . R -Or | 21
s  47-48 Y —Cn { BD-8 ! 55

3 4950 Yeom i LB




emo
channel Hoo.

Ty

Pla EQ.

24
25
26

2 G

28
29
30
31
32
33
34

- 35

S S

37
38
39

pr

41
42
43
44
45
46

Y.

48
49
50

52
53
54
55
56
57
58
59

60

6L
62

63

64
65
66
67

VAR

68
69
T0
11

10-11

12-13
1415
16-17
2627
28--29
30-31
3233

Aaeaa T

45-46
4748

49-50"

-
34
56
T8

18-19

2023,

2223

2425

3435

3637

3839

40-41
12
3-4
5-6

7-8

18-19

20=21
22..23
2425

34--35

36-37
38-39
40-41
10-11
12-13
14-15

1617

26-27
2829
30--31

3233

‘§ ;w“f?
4546
47-48

Output
Lnfu coiour

_MY an,
Bri~R

V Gy

¥ wGV_
Fr-R

e e

terminal
[ C snucto%

e 1 -

Ble-Bn
R = Or
Y 0n

) :R.{},m”‘?. e

W ~Bn
B~k
Or—Y
Gn-01

BxeBr

R =01

Y ~0n

e CH22
Qrey
Gn—-Be
vly
Br-R '
Orey
Gn~Be

Bn~R

Cr=Y

Gn-Be :
Gy
Bn-R |
Oer , ?

Op=T1
Gn-—~Be
V =Gy
Bn-~-R

CHD23

C1rc uit

"Monitoring
bOQLd Nog Lcanjnsi Ao.

(0) 24
25
26

BD-118

BD-31

BD%& 3

BD-21

BD-419

BD-#1D

BD-2)|

BD-1113

“‘4114’

DB~ (5

. (50)

28.
25
30

40

o S



i
i
!
|
H
!
:
|
i

i

B S

99
103

_wr o

¥emory

1011
12-13
14~15
16-17
0627
0829
30-31
3233
4344
4546
47--48

72
73
74
15
76
17
76
79
80
81
82
B R
84 1-2
85 34
86 56
87
88
89
90

18-19
20--21.
00..23

92
93

94

34-35
36-37
38-39

.95 40-41

12
34
5~6

86
27
98
18-19

20--21.
2223

100
101
102
104
105.
106

3435
3637
38639

10-11
12-13
14~15

1.08
109
110
I
112
113
114
115

116
117
118
119

2627
28=-29
30~-31

4344
45=46
4748

A9-50

-8

2425

~8

2425

_40-41

1617

L32=33

49~50

Output terminal
chennel Ho. Pin Yo. Wire colour Cormector board XNo. ternimal Ho,

Blk~Bny

R «0r

Y -Gn

Bn=H

¥ -Bk

Brn=R

O

Gu~-Qmw

Ble=B1

R =0Or

Y «On

T Cn

Br==11

Opey

(n-Be

LV =Gy
Bn=R
QreY
Gn-Be

Y =Gy
Bn~R
Or=-Y
Gn~Be

¥ -0y

a4

g

 Circuit

1

(50) 22
23

BD-2113 o

41

| Honitoring

Rl

26
27
28

29

BD-H14-

31

BD-HI5 32

34

35

BD-2] 3%

37

38

39

| 0
4L
47

43

44

BD-11I0

BD-Y

=

Bn~R

Or-Y
Gn-~Be
vV =Gy
Bn=-R

Opev{
Gn~Be
N Gy
BrieI1

Or=Y
Gn—-Be
v =Gy
BB

B =0r

Y ~0On
Bo-R
¥ =Bk
Br-31

Or-Y
GI‘.‘.#’*OTV o
BleaBr1

R =Dxp

Y =0n

T %Gﬂ

CH2b

45
BD-M 16 45
49
2 5
(100}

BD.31 20

BDH 21

BD-1122.

47

L o-lounhwn =S

10

30

33

i
H

45



Yemory

i

120 10-11

| 121 12-13

| 102 1415

o123 16-17

‘ 124 26277

125 OGm29

126 30-31

127 32-33

126 4344

129 £5-46

130 4748

o3 49-50

132 12

133 34

134 B
135 -8

136 1619

137 20-21,

138 0023

139 . 24=25

- 3441

Bl—Bn
R -QOr
Y -0n
Bn-R

W Bk
Byt

Oy

Gn==0x
BBy
R -Or
Y Gn

o Output fterminal
' channel Ho., Pin. Ho. Wire colour | Connector Dhoard Wo. terminal o,

i

B}
Oy
Gn-Be
V -Gy
In-—-R
Ox~¥
Gn--Be

Gy

Net used

Civouit

BD-3120

BD-2121

BD-322

Cl26

BD-1116

BD-HLT

i

. i

42

Honitering

(100) 20
21
op
23
24
25
26
27
28

Function

Tape reader output , channel

Q= CVUTP W N

17
¥
(3

£

I

riting clock
eading clock

(W)

Monitoring
terminal Yo,

(100) 41
42
43
44
45
46
41
48

Mééw_w,w
50

_(Br)

Hote Bignele can be observed at the menitoring terminals; only
when the output terminals are connected to the loads, or

short—circuited.




Appendix 5 Initiel sdjustments and tests
The initisl adjusitments and tests of the input menmory are
necessary only when it is built or some of its components (nainly
those in its analogue circuiis) are replacsd.

Kote Each circuit board can be pulled out by applying & simple

- extra ﬁicn tocl to the hole on the board (near the edge
opposite to the connector).
Without ccanﬁczlng BD-¥19 to the proper connector, the
vhole systom will not work, BD-M5 and BD-M12 are inter-
changeable for bvesting purposes., BD-l2 and other identi-
cal boards are gleo inberchangesble for testing purposes.
BD=}i should never be connecied to eonae“to=s other than
the designed one.

Adjustment procedure

(1) Check each power supply voliage at the plug of NC130, before
this is coanected to the menory.

(2) Connect CH29 through CH26 to the memory. A pair of terminals
on the ¢ther end ¢of each channel in these connectors should be
connected to a proper lozd (e.g. LED input terminsls on a grid
card ), or should be shorit-circuited, in order to avoid high-
frequency oscillations.

(3) Check again each power supply voltage et the monitoring termi-
nals on the memory. ZRe-a2djust if necessary.

~~~
0]
el
[0
o0
o

9-1’

[t

L

(=2

<
v

[N

”f o

1 . F. . [
Cheeﬁ the cutvul wavefom
.
i

distorticons on the wavelorms can be igﬁo~e& ia thi test). If
satisfactory, apply test taps ¥2 (specified by Fig. AZb) for
writing mode 2. Repeat the checking.

current of each channel is 4.00 maA pi-pk

(5) Adjust each poteniiometer on BD=M2, and on the similar boardﬁ,
o ut %
inearity. Details of this procedure are gL%eg
%

Note The curreant can be checked by moasuring the vollage at each

16
mmﬁwmﬁb terminal on the Mﬁwy*ﬁmemewmwagtmtwr
than 2% (the acouracy of the 10Q resistor). A better
m663u~1ﬁ” accuracy canh be obtained by measuring %He voltage
across e knowd resistor (say 1000 10.1%) which is connected
temporarily to the pair of terminals at the other end of
cable of CH21 ete, with the differentiel input of a CRO.

Checking of the logic circuits

The loglc circuits need no adjustments. However, waveforms at
various points of the circult ar n in Flg. 11 Lfor test purposes.

@&
w
2z
o
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Details of adiustments of the potenticmsters on BD-MZ ete.

(e)

(b)

(c)
(a)
(e)

e

ile]
<k
B

()

Hote

e

Insert only BD=Ii1, MD-}5, BD-I12 and BD-}19 into the input memoxry
frame, and keep then in an operating state.

Tusert each of the rest of the boards in turn, one at & time, into
Noo 6 rail (the wail for ED-16) of the frax This position in
the frame has maxiwum space for adguﬁ+1;g ﬁh@ board,

¢h off S7-15 (on the rear panel) so that no de bias voltage

tape Ti-3 (specified in Fig. 24) through tape reader
6C. The feeding must be repeated [ ch t o
Connect Moniter terminal (on the front panel) Ko, 12, 13, 1k, 15,
2L, 25, 26 or 27 10 a CRO, depending on the potentlometer
edjusted. It is recommended to use the 10 nV/cm d¢ range of the
CRO, after the sensitivity of this range is calibrated by 40 uV
pk=pk signel with the accuracy of r1wa
Turn each potentiometer so that mawimun resistance is obtained
(see Fig. 25). The cutput on the CRO will show slightly less
than L0 mV pk-pke

Turn the potentiomster graduslly (in reverse direction for first
turn) so that the output voltoge becomes exacily 40 oV pk-pke
Use twe flat paris in the output voltage waveform (L46-100 and

o
101-1326 in Fig. 2L).

Purther, thse cutput voliags
reached maximun. Consequently there is th
position by which a 40 mV pk~pk output can be ¢l
The second position must not be used.

The linesrity of each ciycult should be checked by parts of the
output waveform (0=53 or 136-200 in Fig. 24).

The positicn of the whole output wavelorm on the CRO will vary
slightly from civeudt to circuit,; end the vertiesl combtrol of
the CRO has to be adjusted if the waveform is reguired to be

in the same pomition. This is due to different offset veltages
of 747s uvsed for VCCa. These of'sc% voltages do not affect ths
real ope *at*ons, since the de ompone nt of each opﬁmelﬁutronic
coupler 18 cut by & coupling cach itor insids each grid card.

The position of the potentiometers on each ciyrcult board,
i 4

with their channel nuwbers and card nunbers are shown in
},'.i.[_)e 209
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(o) Anglogue output waveform of each chamnel

Fig, 23

(common for Writing modes 1 and 2)

Test tapes for the invut memory.
Binary numbers are indicated by decimal

numhers,
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Test tape, THM-3, for the amplitude calibration of the
input memory.

numnbers,

Directions of turning potenticmeters on BD-M2

O
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o O 0|

MAX

Binary numbers ave indicated by decimal

etc.
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1

18

20

21

22

i
1
1

T3TE T 148749 50 51| 1 96 9T 98 99
2 9
36 37 38 39 L84 85 86 67| 132133134135
— 7 6 5 4 —'52 53 54 55| 1100 101 102 103 |
3 10 A
4041 42 43} — 88 89 90 91 1136 137 138 139
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28 29 30 31 176 177 78 _79.  ‘il24 125126 12T
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E hs
3233 34 35 180 81 82 83 128129 130 131
T S T
BD-115 BD-HI2 | BD-MIG |
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BD-N1 |

Yote The input memory is written in the order of the channel number.

Fig. 26

Approximate position of the components for each
charmel on BD-}1 to BD-HM22 (component-side view)



Appendix L Operating instructions

1+ Connection of the cables

Do not switch on the power supply until all the connections have
been completed,

Table 11 Connections between the input memory cabinet and other parts.

Connector No.* Part to be connected

on memory cabinet )
CN130 From the power supply for the input.memoqy
CN153 ' From tape reader, model 26C
CN131 From the output memory
CHNi32 From an appropriate oscillator for a clock
CN133 To the synch., input of a CRO for monitoring
CN134 To CN (on the rear panel of the control cabinet)
CN21 to CN26 To the main computation cabinst
Fan From a 240V AC line, through the power supply

*Numbers are marked on actual components.

2, Checkingz of the power supply voltages e~ N
{ O @)
Although the power supply voltages are R 14 - &V
stabilised, check them occasionally on the / S

test terminals as shown in Fig. 27.

Bach voltage should be within 1% of .
the nominel valuye. :

Fig. 2] Power=-supply voltage checking
terminals on the rear panel

3. Control of the tape reader, 26C

Toggle switch Fcd B

O 5

Tape e

]
—

¢

Taps latch knob l

Fig. 28 Tape reader, 26C




- The tape reader has only two controls: a tape latch knob and
toggle switch.

(1) Tape latch knob

When the line morked on the knob is in e position across the tape,
the tape can be inserted or taken oute.

When the line marked on the knob is in a position along the tape,
the tape is ready to run.

(2) Togele switch

Forward run The switch should be in F-side normally, and the tape
is ready to run forward in this position. Press the red button* (on
the front panel of the input memory) to start running the tape.

Neimal stop Tape stops automaticélly when a punched hole on the
_Tth track is read by the tape reader.

Automatic emergency stop - If the speed of the tape is reduced by

an external force (e.ge. jamming of the tape), the tape stops automati-
cally for protection. This is not supplied to the backward running of
the tape. . :

Manual emergency stop Turn the toggle switch to B-side and back
to F-side as quickly as possible. This can be applied to both for-
ward and backward runnings.

Re-start for forward run after an emergency stop Press the red
'Dut‘tﬂn"" .

Backward run Turn the switch to B-side. The tape will not stop
automatically. Turn the switch to F-side to stop the tape.

*When the red butiton is pressed,'data stored in the memory are
cleared sutomatically.

4. Control of the inggﬁ REenory

MEMORY POWER

RED
BUTTON

49

Fige 29 Controls and indicators on the froat panel of the input memory.
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ontrols end two indicators on the Tfront panel of
the inpui E&ﬁOFy cebinet, as shewn in Fig. 29.

Krob O=1=3 Vhen this knob is set in 0, the stored dats in the
mem ﬂzy read (end fed into the computation circuit) continuously

repeatediy without intervals.

o

s kunob dis set dn 1, the stored data ere read r@wcatedly
%”?&13 each of which is eguivalent to ths period of 200 time-

3
with.;z

VWhen this knob is set in 3, the stored date are read repeat dly vith
intervals each of which is eguivalent to 200 x 3 time-~increments

The cheolce of the positions of the knob depends on the type of model.

gggglﬁmzirj When this knob is set in 1, 2 or 3, the period of
reading ths memory. {end the rate of feed ing “the data into the comp
tation circuit) takes 1, 2 or 3 times the period of the

eeding clock
§4

" T
(which is fed from terminal CH13%1 or CH132 on the rear panel of the

input memory ).

oy example, if the re aulng clock is set to the period of 0.1 ms, and
the kncb is set in 1, 2 or 2, each time increment of the data stored
in the menory will be read at the rate of 0.1 ms, 0.2 ms or 0.3 us

vhich correaponds 1o 1 hy; 2 hs or 3 hs in real time,.

!

Togele gwitoh 4=2 If a given input tape 15 made in wiiting mode 1,
set the switech to j. If a given input fape is made in writing meode 2,
set the switch to 2.

iﬁﬁmft}iiﬁ The red button should be pressed, sfier all cother
contrels ers sete

When this is pressed, a ftape on the tape reader starts to rong and
the data on the tape are stored into the mewory, ¥When the tape comes
to its exnd, the tape reader stops aubtomatically, end the stored data
gre Ted into the computation circuld also sutomaticslly.

There are twoe controls, which aye not iently opera ted, on
the rear panel of the input memory cabinet (see Fig. 17).

Topgle switenh SE-M5 Normally set this switch to A so that the
clock within the model system enters into the nmemory bwrﬁdéh
terminal CHi31.

Set the switch to B, only when external cleock (which should be Fed
through connector CF;j?) is used.,

Tegale & S=¥6 Normally set this switch to BIAS so that all
the ‘ currents Ted from ths memory to }wa&i80t7Oh,C couplers
in the mweoin computation ecircult are bissed by 0.8 ma.

h to OFF, only when the memory is applied to numerdcal-~




Appendix 5 Design HNotes

ion (given by the data sheet) for the
res of Type 25"(’3%, CHOS Ei@ﬁu"""sr) &re
Th@ manuf uuriJg deviation of the output vole

ke © o
teges of TTL units is ohOJﬁ in Table 15,

Table 12 Mamufacturing deviation of input voliage of Type 25114

Eﬁiﬂ © : ‘“5«#?
L state ,
- Max. +1 .05V
Mine +3.2V
H state y
}I&:?: -] ’:“5 L 31\‘?
@@Q}Q,zé ManvPacturding deviation of output voliage of TIVL units
5L state Maxe +0 4V
at .
g Typo +0 .22V

Mine +2 4V

H state Pype 3V

In oxder %o combine these two types, ths followling considerations

e

have boen madsie.

(a) & pglimuo resistor 18 added beiwsen each cutpul terzinsl

of the TTL and the +5V supply line. Approximately 45V is
cbt“&a d at the cutput of mozt TTL uniis by using & 10X

resistor. For a few excepllonal units, lower values than
! 1o achisve +5V,

(v) Although +5.3V ie required, sccording to $he above table,
for the msximum H state input voltage of 25114, in prac—

e
s used have heen operated by +5.07V

e
c{-

tice &l11 the uni

satisfact fllyo

L state cutput v greater than specified value {(0.4V).

ey
zs
These had 4o be CsL 2.0t de

(¢) It has been f09”7 that a few prodichs of 7LO8 have an
% fied
(e

(2) In order %o control 140 AllD-zates (3
6 vuffered NAND-gates (3 packazes of 7440) each of which has meximum
faﬁ»on% of 70 have bsun used for BD-I5, BD=M12 and BD=H12 (eaea NAKD

. for 22 units in the last group).

(3) The power supply torminals (OV
a vew srsed polardity dicde, in order to protect the clrcudt from

accldental contzet with the «12V supply line.

"d

inpat tewminsl 74/ which is connected to 08{(1)/11 through

(4) The 7k
a 1K resistor is pulled up to +5V ““VPJ by a 10K preset resistor at
the joint of the 1K wresistor. The preaset resistor should be adjusted

5 packages of 7408) in series,

end +5V) on BD-}1 are shunted by



go that the inpui to 74/1 can control this flip-flop when 08(1)/11 is

in an H state, and cannct control when ) is in an L state.

Hote 08(1)/41 is normolly in an H state 4 into an L state
i

only when either 75(2)/1 or )2())/8 i

(5) The ca ) comected 2)/6 is necessary to
sred by T edge of each jrfu‘t

WA

cnsure (}*"‘L 1
pacitor, the oubmut i

trd v ay edges, and each word in :,hes
inoa in 'b sets of menory cells in duplicate. This
w1l '&221;3 cutput waveform as shown in Fig. 1{(a).
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6) The n

gv;bic‘if i £ ; ine) 1s necesssy n‘t the
Lmpropsr 6l *L:f*y of the reading clock (40 kA its ,mmng mode,
The lengl he leads should and its
earthin 1)/7 itself. entry of the
readling demultisle ind the output

e

wavelors will be as showm in

avs
fde
oy
°
o4
-
e

1 u¥) connected belween 015/2 and earth is o
mized in the reading clock which is derived from a



 Appendix 6 Committee's comments 53

The suthor made a proposel of the model system, including two different
designs of the iayat nmemory (which was called ‘input gystad* at that time).
The committee who exemined it in 1972 commented as follows:

=5

of the input memony

[y

Cos’

'J.

The author estimated thet the cost of the input memory (when either design
was applied) was approximately £2,000 for its chPOnbnts and assembly, based on
his design, actual price lLbés (f@r components) and the contraetOPQ' quotations
(for sssembly) at that tim

The commitice cstimated £75,000 al least for the components and assemblye.
Since the cost of the inyut memory 18 a substantiel proportion of the fotal

cost of the whole model, this difference is significant in evaluating the
whole scheame.

Coupling method

"n h th th@ p“ﬁpﬂa 4 design of the input memory, the anthor used opto-
eaing s, which he thought essential for the required
eleu%WO?ic ccn lelond, W@liaoili ty and low coste

The C‘ﬁﬂl{tbﬁ &ﬁ?ﬂ ed the author that opto~electronic coupling was not reliable,
to thelr experience, and recomumended the use of {ransformer coupling

The author could not ascept this because:

feorces in both the 1 and sscondary sides of the coupling, and the
signal must be transmitted only from the primary to the secondary. An
opto~electronic coupling is ideal for this purpose, while a transformer
glone cannot realise This condition absolutely.

[0

o]
[
o3

=)

j&]

B .
3

(4] In the computation c¢ircuit of the mecdel system, there are electromotive
1Y

(2) & trensformer by which an analogue signal having & wide frequency range
can be transformed with a compuber-grade accuracy would be very expensive,
in addition to a large physicsl size and welght which would make the whole
systen large and expensive. Nole that such couplings are reguired in the

same nmumber as that of grids (say 600

(3) 1In the author's opwnlcn, the relisbility of opto-elecitrenic coupling is
as high as for other semiconducitor products and that it was a well
establishad TthﬂL“u >ven in 1972, and is now one of the standard
techoicues in electronics.

(4) The anthor has tested all the cpto-electronic couplers which he wented %o
use, 660 units in oll, under far severer conditions than commercial tests,
inciuding their temperature cheracterdistics. Ooly 7 unibs were 1o be
unsatisfactory, most of which still satisfy the commercial test standards.

(5) It bas been proved, after the actual construction of the memory, that the
opto-clactronic uoupﬁi gs have besn successfully working up to date.







