R

INDEX OF IOGICAL DRAFINGS FOR PAC CONTROL (WC.07)
v | T

WRCOT/GEN 1
¥ QRN 2
by GEN 3
PAC/1
PAC/2
FaC/3
oo/

%

Wy e

@

3
O
5

2
ﬂl{i’;

# 21
"

R L T

SRR R AR S e e




Togic Description of PAC Character Deta Buffer

The Character’ Data Buffer (WGC07/3) has very similar

~ vhardware® to the standard Word Data Buffer (WGC07/1). The

only changes to the logie drawings are that sheet 2 of

- WGCOT/1 has been replaced by new sheets 2 and 3, the rest

being identical excerxt for one wire on sheet 1.

Inwards Transfers _ .
Now consider the case of an R request from a character

- peripheral after being initiated by a 174 read order.
P &

Control Words will be loaded in the usual way by means of
steps 1 and 2 and then step 5 which sets the OUT stat A27/2
(Sh.1) to IN, thus producing PANTC+ which sets the BTD
(Buffer Tranaferring Data) stat. PANTC+ also sets the A
stat A36/1 (Sh.2) because PANR+ will be +ve.

Since A36/1 (8h.2) is set then PANGC+ will be -ve and
allowing the A line to the peripheral to be activated (see
standard interface logic shaets), The second PANTC+ will
set the GT stat 429/2 (Sh.2) producing PANGTP: which will
allow a T pulse %o be emitted from ﬁaéf%v(Sh,T). The seg=
ond PANTC+ will also allow & PANTINO+ which gates the first
character into the buffer, The third PANTC+ will reset the
A stat A436/1 (Sh.2) and PANTC+ pulses will be continued to
be produced a? ﬁ/ﬂs intervals also the buffer will remain
selected but no further action occurs until the next R

request arrives i.e. PANR+ (Sheet 2).

The second R will set the A stat again thus producing
PANGTP+ which allows another T pulse at the next PANTC+ and
gates in the.second character into the buffer, the A stat
A36/1 (Sh.2) being resetagain by the third PANTC:.

This procedure is repeated until the fourth character

is strobed, in which case the BTD stat (Sh.1) is reset by

PANGTP- and PANCHB»-and causing PAEOTI~ which will even-
tually lead to step 6. Step 6‘write$ the word now in the
data buffer into the store.

If however the peripheral which was engaged in the
inwards transfer terminates part way through a word, then
the following sequence would be initiated. OQbviously if
say the second character had been strobed into the data
buffer and then the peripheral had ferminated, then nothing ‘

' furtﬁer'cmulﬁ happen until the B interrupt arising from the

terminated condition is interrogated and identified.

Continued. .../




(because PANRETD:

- -

CQnSIderlng when the yerlwhcra on this particular inter-
face is 1nterregdt» via dhe 174 53¢ command %ﬁen PANZISM+
(Sh.2) will be +ve thus setting the C siat A?§/3 (8h.2)
Sh.1) will be Tve b

Hence, PANC- (Sh.2) will be -ve and
PANGC~ will be -ve also, PASTT: (8h.3) will be +ve because
of the terminated state of the perigpheral, therefore the
PWT (partial word terminated) stat will be set. PWD stat
being set will make the oubtputs of power inverters A35/1,
A35/2, A35/3, A35/4 all positive, thus forcing %74 on the
DI lines. DPANFWT- is also now -ve thus enabling PANGTP+
to be +ve with alternate PANTC+ pulses via A34/4 (Sh.2).

-~

The'remaining character positions in the buffer will
be filled with *74s and when CH3~ (Sh.1) is -ve on the last
character, the BID stat (Sh.7) will be reset allowing the
PWT stat (Sh.3) to be reset end iouving the DI lxnas free
again.

Also at this time PABOTI- becomes ~ve anﬁ eventually
leads to a step & which writes the final word away, includ-
ing the ¥*74 dummy char& ary., ‘

Oﬁtwards Transfers

On Outward transfers the action of the A stat A36/1 is
the same. It allows one T pulse at a time %o be sent with
each character, PANGDO- now being -ve lets the data in the
data buffer to be gated on the DO lines, one character for
every R request from the peripheral.

If the perlphcral terminates part way through an out-
ward transfer and is then interrogated by a 174 SSQ command,
the PWP stat will be set (as mentioned previously for an
inwards trans¢er} and ¥74s will appear on the DI lines which
do not matier, also the unwanted characters will be placed
in the DO lines and T pulses occur until the last character
is strobved. Note that the peripheral will not respond to
these dummy characters because the A stat A36/1 is not set
again after the peripheral terminates

When the BTD stat is reset on the fourth character, the
buffer is freed for further use.




-3

Specla] case when Count Control Word = 1

F

It is ﬁeeﬁssarg in order to write file marks on 20 ¥Keo/s

to send 1 character which must be ac companied by Limit.
+ ters to be transferred

5
4 charac

NHormally one would expec
with a CCW = 1.

When a CCW=1 has been loaded in step 2, it is detected
by logic on sheet 3. The EL (early limit) stat which is
used upside down is set by loading control word O (PALCWO-)
i.e. step 2 at the 9?5 of step 2, clocked by PATDB., There
are two ways of resetting the EL stet, one way is by means
of A30/4 (Sn.2) which is +ve if the mill test £ 0., If the
loaded CCW=1 fhen PAMT = Z- would be -ve and thus A30/4
would be -ve and would not reset the EL stat.

The other way of resetiing the EL stat is by A24/6
(Sh.1) which is +ve if an inwards transfer is to be started,
i.e. step 5. In summary, the EL stat is set by step 2 and
only remains set if an outward transfer is to take place and
the loaded CCW=1,

A33/4 (8h.3) which is ¢ l?cctarmorrﬁd with PANL+ (Sh.2)
will therefore be positive when the A stat (Sh.2) is set,
thus sending L with the first character to the peripheral.’

Now element A28/2 which produces PAINHT+ (Sh.3), is
also +ve when the EL siat is set, and returns -ve when
PA DBS~ (Sh.1) goes +ve which cccurs at the end of step 4.
PAINHT+ is connected %o A30/2 mix which inhibits T pulses
until the end of step 4, by which time the ftest on CCW=1
will have been effected.

The buffer will be freed as explained previously by
the action of sending a 58Q command after the peripheral
terminates.

J.N, Trainor

<;3 | . 19th June 1968
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CONNECTING FROM -A- STAHDARD INTERFACE TO A DATA BUFFER

B2

PLUG A LIHKING CABLE BET‘QIE‘ﬁﬂ THE SOCKET oH ?HE DATA BUFFE.R AND THE 26 way SQCXE”&’::
ASSOCIATED WITH THE ST;ANQARD IRTERFACE‘ ADD LINKS OH THE LINK BO&RﬁS TO COHNECT THIS
»ATA BUFFER YO fURTHER STANDARD [HTERFACES. TH;E DOTTED LINES ABOVE SHOW THE CORNECTIOHS

@NEC.ESSARY TO CONHECY DATA gi)FFﬁR 4 ‘TG £4 AND 25, B TO 26..27’ AND 28 AND C TO 29, 30,

31, 32, 33, 34 AND 35,
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TO CONNECT A .PERIPHERAL OR A GROUP OF PERIPHERALS TO A DATA mcmmmmw

LINK THE CORRESPONDING
AND CONNECT ANY SOCKET INCLUDED

| Tiy vaTA

BUFFER WITH A f.ﬂ_.ﬁ__..mzm

PINS ON THE LINK BOARDS FOR EACH SIGNAL,

IN
CABLE

(26 WAY) .

THE GROUP TO ANY SOCKET ON

B

PERIPHERAL s, 1.
. DEVICE 26 WAY
| mg. SOCKETS.
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| 2.7 FS4
29 FS5
29 FS6
30 GS!
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ﬂm%ﬂ» BOX [26WAY SOCKETS
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NOTE [«
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whs pajerity of the logie on P,A.C.can be tested with the use of & few "status symbols”
S.8. Jusper leads,and a 1ittle know how,without ulilising complicatéd devices called
g%@%ﬁ@@ﬁaiﬁg : E

i ?é’jﬁ. channel will opsrete when its R line vecelvsr is comnected with a “status aysh-'"
’i’“*‘s’i,é,;@) .

Po continuslly cycle steps 1 & 2 earth the reset side of & LWL stat in WGC 08.

To sontinually cycle steps 3 & 4 or steps 5 & 6 ellow P.A.C, to load then earth E26/1 &
E25/3 ip WGC O7. This stops the sddress & count baing updated but allows the transfer %o
fake place.If the BTD stet in a dets buffer has 1ls resst slde earthed the transfer will
not take plecs,

fo contiouslly cyole steps 1,2,7 & 8 link DY/T to DIG/S in WGC 08,
7o contioually cyele step § sarth the set side of & CT stat in WGC 08,

me asuge a Data Buffer to sontinuously serd or recsive dats operate INH PAC switeh and
Y40 BUN switeh and earth the set slde of its BID slat,

vo sontinually syole steps 9 & 10 set CWL & C%0 bi% 19 and sarth the szet side of the CT
stat on the required shannel.

Tf the PAC timing logie locks up because 1t doss nol receive and of read or epd of eyale
o pegn, the contents of the sontrol word buffers cazn be shown on the K highwey lights oy
opoggting the CPRZ switoh,earthing the set side of the (WL stat of the relavant channel &
*“en pushing the *GO* button until the steps for that echannel show ths sontents of the
sontpol word buffers whiosh have both been incremented by one from the poiat of fallury.
P.4.0. can be mads to operate with the mains ticker {timer) when PACRUN and TICKER

“tohes aye opsrated. ~

4 fault finding progras has been written called PACE to locate and display faults in the
PAC dats Plow and to test the PAC timing logle. VWhen this progrem runs suscegsfully on
sath channel,it should then be ussd o test time sharing if more than one data buffer is
ritted.One channel per data buffer san be opsrated simultanacusly,

%o make one data buffer timeshare betwesn I chennels,earth R of lomsst priority peripaor:]
or that buffer and connect its A lime to the N~ 1's R line. Then conpsct the ¥ei's
14 0 the N-2's B line .

#

4 usaful test of ths sontrel logie and the core ators is to transfer the sntire contenis
Ui the sore store outwards through PAC using a status sysbol im an R 1line raoelveyr and
the outward snd sontrol word recharge atyle bita in conmirol word O,while PLIT is running,

Useful scope trigger points for all the above tests ave STRPZ« (E34/1), STEPh+ (E31/6),
STRP10+ (E29/3) when sxamining the mleroprogram & timing iogis, . SBUSY(D28/1) when shedil.,
copmstore timing,PAC (D31/1) when PAC & CPU are time shering the core stors,BID (A ar €
E&*‘? in & data buffer to ses dats being transferred to or from the date buffer, i {24 to
%%} when watching data go through & channel,¥hen a real peripheral is transferring date
oWl stat in WGC 08 provides & trigger at the beggining of each transfer. )

The stendard interfase for ssch peripheral sen be tested by sending a sslection of commauds
using the handkeys i.e. 100 order followed by 17, order,¥ith the peripheral on lins seml
20 {Q status)ihe response will bs bits 5,4 & 5 at least and ¢can be seen on the CHU ¢
highway (fanned to i characisrs jon the beat before the T stat ssts on the 174 order or io
the A register after the 174 order. 3imilsrly bits 2 & O can be tested by sending ‘he verip
eral 113 normal read or writs command, Bit 1 ean be tested ir the peripheral HCLD butue.. :
in pushed and *24 ia sent.

“he P.A.C. ONLY switch can be ussfully smployed il ons nseds to gheck what bappens after
.. ,~miphers] has transferred some data o.g. to see if the peripheral terminstes properiy
or to sxamine the control words. Operating the PACONLY switsh can be dons in complets
safety with normel mode or sxecutive mode programs. P.A.C, will take and keep conityol of
the store when a data trensfer is started sausing the CFU fo stop. Switch the CFU off
"RUNY and go off PACONLY. The CPU can then procsed.
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NG UP TIMING OF PAC

Wee 07 »

)
b

g

d)

)

g)

$)

Set 4.5 volt blss on 122 (Mordtor poimt 2) wsing an AVO,
Set D21/2 to produce a pulse 450 nisec wide to mask

Set IR1/1 1o produce s pulse
(41) 450 w/sec wide for 'Sout-(’
iiﬁ:’ig 700 n/ses wide for *Sub?
{iv) 700 n/sec wide for *add)
{v) 630 n/zec wide roy

the selsetion of & STEP(Pot 9
{1) 150 n/sec wide for mo *Step' (Pot 2)

{Pot 35
Pot &,
Fot 5)

‘Sub's ‘Varisbla® (Pet ®)

{Can be 36t with 1 word yechares cutward transfar,on PAC ONLY Trigger

Set D37/2 to produse e oy¥els initiste 150 n/sec wids,

Step 104+)

250 n/see after PATSELD: (D27/1) during Step

Monitor DP6/6~ (Approx Tap 40)

Set D25/1 s0 thet PASDD+ 42 true until 50 nfpec aftsr PARUSYS+ pets
when loading control word 1 (4.e, S%ep 9). Should de met with o 1
word outwards transfer (Appror. Tap 6%

S8t DIY/2 5o that 2HR.
after 8C1 (D26/8),

Set D5/2 to Tap 25 exeept if one or more 650 pn/sec stores are comnseted
when this delay allews the perity to be calouleted for some time befors
& write syele is initiated such that SCI+ {I86/B) oceurs po serlier than
{(pprox Tep 33)

Set D34/t to allow the *Eusble’ logic in WGC 02 to become stesdy bafers
a oyols initiate is given by WGL 01 after PAC relinguishss the riore
mem Tay &) :
Set wiih & 1 word cutwerds recharge trapafler, trapsfarying dots to the
upper stere and with the C,P.U. dolmg an 045 fucotion on "ORDER®)

Set D37/1 to allow the parity fell stet to bs sirodbed st lesst 150 n/sec

sfter its dnput (D20/6) is stesdy when reading from store {ippro

{2972} goes pegative 65&&.@@@ or 1.8 vasc

WRC 07/1 & Weg O] Bex 'Ct

a)
b}

Se%32/1 te produss slock pulses from 23/1 1 w/seo apart sinism{spprax Tap 24)

Set(32/2 s that 1ts output goes negative O~50 ng after 31/6 goes negative
{(approx TAP 42)

20 o0t BT & 5 4 3 gy
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