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~ INPUT/OUTPUT STRUCTURE U hov. 9,1970
;).]fFigure 1 illustfates how the basic calculator'will connect with: Lol
oxternal peripherals, (Room for 4 peripherals is shoun, . However, an
extender box will make room for more, up to 15 total). ot
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" FIGURE 1, ILLUSTRATION OF CALCULATOR WITH CONNECTED PERIPHZRALS, -« -
?4’**’t.The description of the inputfoutput strncture’to follow will be. =
given on the basis of describing the I/0 lines comnccting the 1/0 block
and the interface card slots (Sce A Fig. 1). . :
S The Yines at point A , Fig.1l, are divided into 7 catagoﬁiés and - -
af’: o i

e comon to each I/0 interface card slot.. The 7-catagorics gres
Seoow o L, Output control lines o . oy
20 Output data lines
;o 3, Output status lines
- - &, Output channel code lines L SRR e D R
oo 5, Input control lines ' R L L PR St e
- 6, Input dita lines o T e T g
7. Input status lines

Figure 2, illustrates the lines at point A between the I/O block and =+
%he interface card slots, -All ontput lines from ilie I/0 block are sourced '
Cfrom TTL integrated circuits, Logic circuits on cach interface card may
"place not more than 1 normal TTL load on'any given outpul line orf a max= '
inmum of & loads from the 4 interface slots per output line, The logic. | .
“sense for all output lines except "Centrol- Enable" and "Service Inhibit" o
45 positive true ("1% = 45V ; "O" = OV ).’ The Control Enable and Service...

Tphibit output lines are negative 'true ( "1 = OVQ.“O"';'+5V),. L R

“. VA1 _input lines to the I/0 block are negative true and must be driven
from open collector circuils on The interface cards, Pullup resistors

::are'pruvidcd in the I/O block for each input line from the I/O interface -
. 8lot, Input lines aye used in a wired or configuration by each interface
‘carde - 0. e " ' - : o Cd
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Input linCﬁ”from an 1nact1ve interface card nust bc asgufcd hzrh (*V)

‘80 that they do not 1nterfen,w1th an actlve 1ntcrface card 1nput llncso;»:
!igurc 3 111ustratou th15.15 fi D v _ o St B

C()lf M ON INPU’I‘
LINE

TTL RECEIVER

PRAC

. 1/0 BEOCK .

F%[GURE 3. ILLUSTRATION S (Y.IIH(: !'IR“‘D Oll Con LCTION TO IM’UI‘ LIN&.

N ¢ o 1nterface "l is act1vc the 1nh1b1t 1uput to the open collector :
Mgate must be high (*V) 50 as. to ecnable the gate to pass information.” The
-inhibit input on interface #2 to the’ open collector gate, must.be low (ov)
.60 that interface #2 does not interfer with active interface #1, In 7

-general only one interface will be(gct1vu at a glvcn lee. ~Exceptions'g“‘
will bc d1 cusoed ldtcr. e Vfaﬂmww%zj v

Output 1nformat1on is passcd from thc 1/0 bﬁocP to the 1ntcrface ﬁf]_
'cardo using the data out lines, the .status out Tines, the chamnel code =+
‘1ines and the control enable linc, The chamnel code lines provide 1p-,;%f
- formation to select a specific interface., These-lincs are decoded on °
‘Alie interface card wliich alloys the card to be slot independent, Data .
~and statys. out are passed to the interface card at the same time the .+ o
“channcl code is. Apnrbxlqggg%, 0 us .later coutrol emble is passed to'_
“the interface card on the Control Enable line, 3y using the decoded -
‘channel code on the interface card and the control ‘enable sigral, the -
~command sipnal is given to the peripheral to receive data, The I/O
fstructurc in this mode operates on a kandshake mothod therefore it 1s
wﬁ,neccboary for the peripheral to rcp%lﬂgitpr it has received information
with a strobe, The strobe is processed on the I/0 interface card and -
passed to the I/0 block throu~h an open collector gate as the Channel - -
‘Flag signal.’ The Channel Flag signal to the I/O block is negative true
‘and muot have a width of 0.3 us g 10 us, - The Channel Flag signa




ciédmsgthebedtrollEndble'%ignal from ﬁﬁé 1/0 block
card, : Figure &t illustrates the logic for a typical

e

to the If0 interface
outpnt, interface, -

i 8/ O — —-
% %g V L ? N
A e © = DECODED CHANNEL . =~ . .~
1 AR e : : R
RN Il - S X £ 1S ' : T E SRR
f g ohnk et T
i [ 55 sy O -4 ’ . . R -
H g s O e R D o I,>C
| [ X e ’ L

- CALCULAT

AT
CdknAD L
;

-~ CCETRECL

FLAG SHAPING

<. INMIBIT WHEN TNTERFACE THACTIVE
et ‘ l

S‘an—g, . ‘& : Se
I ( :: et

X \‘: 57?4 v‘v ra , - : _‘_d ) ,t o //
I : ‘ ‘ P J : L - os (L}

SR

.

_ FIGURE.%  Somé Typical Output Interface logic. -

oL

e : N S et Tl et
- The control-handshake method re _
peripheral before the peripheral-will respond, .The

4

A

egmming back'to the int

LR . G L °

3 <pw < 10 bs

. Joput information is passed to the I/0 block from the interface by.
two methods,” The first mcthod may be calied a control-handshake method
»and the second method ray be called the keyboard-service nethod, ;A third
. method involves calling status from a péripheral by the calculator and |~
. will be discussed after the deseription of sicthods 1 and 2. o

quires the calculator- to comnand the =
sequence of cvents Sy
may.be stated as follows, The chamel-code i sont, from the I/0 block
1o the interfacé card where it is decoded, The Control Fnable signal st
35 sent to the interface cord and combined with the decoded channel
code to form the command signal being sent to the peripheral. When the
peripheral has responded and data is present at the interface the pere
ipheral returns a strobe to-the interface, The strobe is yeceived by -
- the interface card. and sent to the 1/0 block as the Channel Flag input
“eignal,  The Channel Flag signal cauges the data from the interface . :
«card to be stored in the I/0 block and clears the Control “nable sipnal
erface card which causes the, command signal to -
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another response until another command is given by the calemlators The
g Channel Flag signal must have the same characteristics as in the outpub -
i mode described previously,  Figure 5 illustrates typical logic for an' .
: Wnpu& interface using the control-handshake method, When operating in
‘ ither the - Qutput modc or thc anut mode only one lntcrfdce is active
- a" . hme° N i A SN RV : I S S
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- FIGURE 5, TYPICAL INPUT INTERFACH 10GIC

" The keyboard-scrvice method of input enters information in the same
‘uay as the calculator keyboard does. Data is sent to the calculator as

ﬁkeycodeo £ron the pcrlphera] vith no cormand needed other than the peru
:wmheral be enablcd Ju st as thc ca)cu‘ﬂtor kcyboard is cnabled.w
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% iThe &arked SQnao Card Read"r or Paper Tape Réadcr are examplcs Gf
i verlphﬂrdls which use the keyboazrd-service mcthod of entry., The entry
. sequence of events may be described as follows. The peripheral is mann-)%aaﬂw
- uwally activated (card placed in card reader, key pushed, ete.), This - ;
p}accs%data at the interface card, he\t a utrob" to the interface card
is reccxved and sent to the I/0 block as the service strobe input, The
U Service Strobe signal causes the data from the interface to be stored ln

© the 1/0 block and requests the processor to service the data., This ,
‘method also has a lockout, The Service Iphibit siznal will inhibit entry

~under this method, Thus when the control-handshake methods of inputting -
~and Outputtlmv data are used the Service Inhibit signal will be given to
Lo inhibit the calculator keyboard and all other peripherals uwsing the .

"' kevboard-service method of entrye




‘The Service Strobe sigml is negative true and must last for at
Teast 750 usec, and may last indefinately, The reason the upper Yimit - - -
s indefinite is due to the fact that the pulse or strobe may be intere

{ il
! Jocked with the depression of a key and remain as long as the key is-

‘depressed, - This has no effect on the processor since as soon ag the o
“amput is accepted the Service Strobe signal is ignored by the processor,
> Pouever, this strobe must be terminated before move Zmmformation can be o
~entered, When data is accepted by the processor the Service Inhibit :

it signal 35 given until that data has been processed,

- Under the keyboard-service method of e%try it is possible for more -
1@n one peripheral to be active at one time, If this happens invalid ;
" “information will try to be enterdd. - Therefore since the user is controle
2 1ing this mode of entry le should allow only one keyboard-service type -

. peripheral to operate at one time, Figure 6 illustrates the logic for
> a typical interface using the keyboard-service method of entry. - ‘
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gwt'ﬁ 'mpntyoned previounlv; a th:xd mothod of 1nput whexc the ca@cuﬁab©¢
vevuga,° status from a perirvheral may be used., This is usually combined -
with the control method of entry. To enter status on the input. lines.
the Chamnel Code is given and decoded on the interface card, - This decoded
channel code enables the status gates on the interface card and allous
the 1/0 block to store this information with an instruction from the =
Lealenlators Figure ? illustrates the logic for entering status, (NOTEo

“the b ibatus znput and the 8 data lnput 11nes are ente ed unde” hua_A
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s A perlpheral vhich acts as a recclvcr and a tran,mlttor and uses
“,-the control-handshake method will need an interface card that will pass -+
- data both directions. Therefore, an output status bit will be necessary.
Lo determine if the direction is input. or output. This bit has been o
assigned to the nost significant status bit., If the bit is hlgh {*5)
*?ithis imnlics input,- If the bit is lou it 1mp110q output, L L iy
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At the prcsont tlmc the interface cards contaln about 16 square BE R
wmches of space each., A cable is connected-to the extended end with g :
”a dength of up to 6 £t, - "The present convention is to require all signals
“3n the cable to. be negative trueo The drlvera and Teceivers wlll have i
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i Af} mentmned on p'1 e 3 the 4 chamml code lnxes are decoded

"em ea,ch inter{ace card to allow the interface card to be slot A
" independent, There are many ways 1o do the dccodwg however, Flgvm e
8 idlustrates a method whero the 4 channel code lines may be (!e"odcd ) f‘
~_eno of sixteen channel
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© . IGURE 8, CHANIEL LINE DECODING METHOD, '
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