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. The P833 Cassette

i ,
Cassetlie Drives.

SECTION IIT

P833/CASSETTZ TAPE CONTROL UNIT

e

Tape Control Unit provides a control interface =i i
'G \
betweecn a /o CeJ tral processor and up to four Philips pIOJCSSIOL%l

The control unit can be. connected to the oentr 1l prow-

oS,

cessor via. the standard I/O bus for operation on the Programmed Chan-
nel (with or without interrupt) or on the Multiplex Chamnel. A block

(29

diagram of a typical cassette tape subsystem is shown in Figure 3.l.

5«2 DEVICE., The device handled by the P833 control unit is the

 n o . . . . L
Philips Professional Cassette Drive type ELA X7 which uses: “bl] ps W
: Gié

1 Cassettes. Table 3¢l gives briefl device specifications.

Professione

Additional device information.is glven in the manufacture%r's menual e

3¢3s PHYSICAL, The cassette control unii consists.of three prinic
o T A .
cfrcui't cards mounted together with the power supuvly modules. and the

ot

I/O Eﬁtender card &n.a standard 5-card racke A'detailed physical
description ,, includéing all interconnections, is given. later in this

section. (see paragreph 3. 65 ).

e
T, T T - ~T r T -~ - ¢
34 REDTRANCE INPORILTION, General informa t“on aoout the 55/ O/LQ

anut/oa"\ut facilities is given in Section I of this manual,

ST . g . . . -~ - . .
This control unit descripition is based on the following docunents

_Boolean Book 059 CADOLT 14473.58 , run 3437 )c[\o}e C]%O! 20
1I2hC: 51N 691 03872

Cublege Speafiondion enct ST A9) B3gad  dide 721012 wad. Algon

\ ‘.‘ \..‘ s f" Ay A .

\JQVK*‘km“ aLs Ve S VeS8 )(ﬁ$ﬁf%2tﬁyl¢'

v
L‘- A3eng
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Table 3.1

Device Specifications

Characteristic

Description

Head 1ype

technique
Kecording densi iy
Tape speed
Data,tfansfer ratbe.
Start time/distance
Stop time/distance
Max. rewind time

Tape type/size

Tape data capaclty
Numbexr of {racks
side identifiers

Tape

markers

File protect

Sipzle track, read-fler-urite (one hmﬁﬂ with
| ' =

two gaps).

Characte?%erial, bit serial, phase encodede.

800 bpi. 7 H

19em/s (7% ips).

750 charzcters/sccond.

40 msec / 7 mm (0.28 in)e.

20 msec / 2 mm. (0,08 in).

45 secondso.'

wvorke

Twin. hvb coplanar, metal frame

Magnetic tapey, 86 m (282 ft) long.

2,8 million bits on each track,

Qs Q&c{v
One jxﬁ(cassette sidee.

Asymmeirically positioned cutouf@ in rear

Two &¥omrs holes for BOT/E0T detection by

1SS

optical mdn‘ﬂ

3

edge of cassette frame, ) .}

f;;‘
from.bot/eoil:

ﬁl-:.z-r_wnn Lo ot il g
UL
ugs 1n

(approx. 10 cn

AR ETABTETE ;” A
EE A =AY

3 5 & y v
Two replaceable write enable p cut-

outs at rear edge of cassetie frameo.

o
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%65 ORGANIZALTION. Informstion on tape is arranged in bit-seri

characiter-serial format. The cha ructer are of 8 bits and are mngAe~

ialy

orgenized into blocks consisting of & Prcamble character, up to 256
data charazcters and a Postamble character. Figure 3.2 illustirates
the track layout.
1 Praonble 1‘E\3CLL&CL\M 1.P¢c Chex., | Posltamuo. g
\R{ULLGChG&P \ \ / / Inr b\odc GE\P.
I i P z(,—ﬁJ%\*\r~*4k-“~ ¢
QM. fotdos, ododeto 1§ 0011 02400 41 10 00 1] 4&-40m 40#“.,\ ‘Zmﬁ“/‘dl ;;
" erarores Glos orot A 0t
x“____,._.__._*_.._*,vf«-—'--—-—“‘—‘”" ‘
MO./Y 256 CHAPS
i FLSW\ 3. 2. hc- t& Orjcv«\uﬁc\h,o!\,
3.6, Preomble/Postamble Characters. The Preamble and Postamble
charfcter have the same bit pattern_ﬁolOlolO§)2 and are the first

and last characters ., respectively, of a blocke They

generatsd wi

thin the control uvnit and are not normally sent to the

are hardiare

central processor during read operations. The Postamble character

5,

be transferred if the programmed block length is greater than the

physical lengith of the record,

367 LRC Charascter, The cassetie QSJstcm uses a Longiltudinel

Redundancy Check (LEC) character to detect data errors when readi

and writing.

Programimed as the last data character of a block;: it immediatel

Prccedes. the

operations the serial data read fron tape is hardvere oaeckcd oYy

control unij

the LRC chea

The LRC character is software generated and nust be

Postamble character. During re:xd and read-after-vri

L)

and if the final data character does

actier ad&ta fault indicetion occurs.

-

6
corroesund
’ “k

J

te
the

To

can
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3.8, FUNCTICHAL DESCRIPTION (
: /o

The folliowing descripiion refers/drawings and timing diagrams Lline

A

cluded with the general -text and to the logic diagrams at the end of

ndaé

(o)

ven at the

1=

the sectione A block diagram of the control unit is g

>

of this part (Figure 3. 3 ). Basic I/0 bus information. and information

ot g
commoen to the P855/6Q renge of high speed comirol unlts 1s included

in Scction 1l of this manuale

/
addiesS
3,90 ADDRESSING. The CU and dcv1ce number are °p001fxcd om /ne
;_)l'uc/ Al M,c.mVCL( 1idonoild Oo Coneptond 44 /"’u’f’f J Ve C 7

BADOO/ to BADOJ/ lines/ R&DUO/ and BADOl/ specify the dev1ce number
and are set into the BAD flip-flops at the start of every command,
BADO2/ to BADOi/ contain the CU address and must be decoded by the CUe
They are compared with the hard-wired CU address presct at system
installation. time by means of four jﬁmpers on.circuit card B (sce
paragraph 3. 6© ), A corrcct CU address code on the BAD lines; along
with the Device Addéess Validation (DAV/) signal which is activated

during every commnand period, gencrhtas the Addressed Rcc gnised (AR /)

signal to the CPU.

L
3,lo° I/0 COMIANDS, The CU recognises and responds ta{six types of

"?!

PSJS/OOfI/O comiands ¥

described in. the following paragraphs,

These coamandagre transferred to the control unit on the BOFOC/ %
BOFOZ/ lines and are alweys accompanied by the address information
(see raregraph 3.9 ) The TST,SST and CIJ comnmands are transferred

from the CPU on the Programned ChunAel. The INR and OTR comnands nay

be transferred on. the Programmed Channel or on the Multiplex Channel,




30611 Command LCccntg When. an I/ﬁ/command is received, the BYF lines

are decoded if the address is correct (Figure 3.6 & , AREA/ low). The
corresponding output from COMMAND produces the Command Accept ﬁ“C/)

signal which is returned to the CPU.

. . f0 ' , e
3.2, TEST STAvs (TsD. [o { o o|1]P4 |1 o]bd|cu AvR]
||~ e
B?Foo)gproi " BAboo (o BAnos
£¢Foh

AT N e AN This command is used by the CPU to test the

status. of the CU before beginning an operation or during an opecration
and is accepted in any operational state. If the CU is in the Inact-
4

ive state (not busy) it responds by oendxng all
' of Sl &

‘the BIN lines. If the CU is in any other state (busy

sending a 1 bit on BIN line 15; other lines arec not ol@nlflCmPtK”::\(zsc

o s

2.3 S0y STATUS (5535. o 1 ool1][F4 T4 1] | co A
BoFog 7 Bprog BALoo fo BaAdos
Bpfon '

© o . P : %
NN e A (8%7A,.  This comnand is used to tTansfer the staius

vord from the CU fto the CPU. It is received ;n response to a progranm
interrupt request (PI1/) &iven when the CU is in the Wait Status
siaﬁeo'The bits. comprising the status word are listed‘in Table 3.2
The meening of each bit, the status flip-Llop concerned (inbfachets
under .the meaning) and a brief description of possible reasonsg for a

bit being set are also given.
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Tebhle 3.2 P833 Cassette Tepe CU Status WoXd. 7/2
BIN MEANTNG DESCRIPTION

BLT '

15 Not Operable; If set in.response to an SST commaud}it indic-

CU Busy.

(FsT15) ates possible operator interve ﬂbth‘rchlrv“
for one of the following reasons: no cassette
Jln selected device;; cassette unlocked (s
[n aragraph 3o )3 no mains power.
7If.‘ set during a TST command i1t indicates
the CU is busydn Viz && LEAKTYY €A € a8
14 Thxro J\hput Erroxr Set during a read or write operation if the

(rsT14) to an exchange
o . . . B >
(Ghannel fails to reply/wisiszm request (PIL/ or

\
BRL/) within the requircd fimee Data. exchange i:
stopped, the interblock gap is realised and ihs
1 CU switches. to thé%?ait Status state.
. 5 &
_ . chr-cn Uk
13 Parity Brror Set when a w wed. pariily error is detected by

(FsT13) _

LRC logic during read-after-write or read
operations. Data exchange is stopped only cdurin:
the read operations.

12 Incorrect LengthiSet during a. recad operation. when the tape dlock

(rsm12) - ‘
length differs from that given by the channel.

! . . . '
1l Program Error Set 1f an OTR 1s received from the channel vhen

(FsT11)

) reading, an INR is received when writing or =a
wrong CI0 START command is received. Data miczixms
exchange is stopped.

10 B?glnmlng or End ‘Indicates that the BOT or E0T marker hole has
of Tape (BET) '

{ % =
Ibeen detected during reverse or forward oper-

ationse.
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Table 3.2 Continued.

(DAO; DAL)

BIN HEANING DESCRIPTION
BLT
9 Device Nunber These bits give the devide number and sre sci

(wun)

during any SST command operation, Bit 8 is the
most significant,
2,
. e
T Ator B Side Indicates cassette Amsidéywhen sete ' |
= .
> (anU) |
6 #ile Protect Set when any write operationis atiempted on a2

file protected cassette (no Write Enable plus

fitted)e There can be no data. exchangeo.

Not Used

. fy
Reserved. ¢l aan

4 Yot Used

%

k]
s 4 3

= a A a &
Reserved, @Al qais s

3

3 Tape Mark
(PST03)

Indicates that a Tape Mark ¥ras sensed ocav-a—Danes

(PsT01)

Maskefornadmraseadobectedyirthg-data-tavid dur-
ing a read, space or search command.
5 . & e s
2 Not Used Reserved., Ganl, &y
A Ready Indicates that a device has entered the rezdy

state after being not ready (inoperable sitatus;

Goipessreydnd condition) e
&

0 Not Used

P

Reserved. éaaé.ﬂw&ﬁ
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NSRRI ] lo 1 o olo[£1]4 ol br]cu are]
EgFoo " gofor BAD oo [o.pADos
. Bfez

SO !,' o - —_— - - SR -t i e - e -t e - - -

bL/ﬂ/Z]gyJ;ﬁ\/7XV/\w“ This command is accepted in any operational

state and is used to stop data transfers between the CU and the CPU.

It is.normally programmed at the end of a data block to stop txransfers
o on the Programmed Channel. The command does not affect the execution &
A ' . gwcc?(’-l .

of Erase; Rewind or SpaceyBlock (Forward/Backward) operations.
P :
(\.‘__/

o J
- / . P
SOﬁa_Clo START 1Q 1 ocﬂo!/i]4 4]DNJCU AwiJ
8¢ﬁx; Borod BADoc to BAdos
: e .z / :
ﬂ?/’L{QQ/ﬂTijm/@o.E/ he CId-STAhT command code on the BUF lines

S

i d.l’\&Jo accompanied by a

cassette instruction on the PﬁU lines. (see

A

ate

paragraph 3.RGand Table Z3e3¢) o

If the CU is in the Tnactive

s¥

and the address is correct, the command is accepted and the operation
TN e 5 L, ' . %
( J defined by the cassette instruction commences. If the command is .mex
—
assigned to an inoperoble device (eege S8 no File Protect Plugy
accepted
romapmesses 1f the CU is in the Inactive state. The

device Busy) it ig{

CU switches to the Wait Status state; sendsimf PIL/ and waits for ihe

SST comnman

<



CI0 Start.Commands (Cassette Instructions).

CODE
(BOU) NAME : DESCRIPTION
12 13 14 135 : )
0 0¢ O éo LOCK/UNIOCK This command is used to lock oxr unlock the
cassette in. the addressed device and to puv
T ' the Jeads in the end position (tape contact)ey
' ' !
0 ERASE ' This command is used to erasc approximately |
|-

25 inches (6 cm) of the tape track in usce
The command is normally uscd to erase a gpwasdod

portien of tépe that cannot reliably recoxrd

Y
£

datae
o 0 1 O BACKSPACE This command causes the tape to be moved in
ONE BLOCK
- ‘ the reveyse direction until an interblock g:=»
i is detected. ;
0O o0 1 1 FORWARD SPACE| This command causes the tape to be moved foxe
: OB BLOCK :
wvard to the next interblock geape
-1 0 1 WRITS ONE This command prepares the CU and the addresscd
BLOCK _ . :
device for recording date on tape. Data is i
transferred from the CPU using O0TR coniandse
F Sl : e
{0 1 1 1 READ OlE This comizand initiates a read data from tgpe
‘ BLOCK . : ’
operation. Tape movenment is in the forwerd :
' direction and ddta is transferred to the CPU
E i
using INR commnandse !
1 0 0 0 REVIND This comirand causes the tape on the addressed
_— k) 3 - IO -
device to be q und at high speéd to the HMegl
. i
Beagednyrinse=gde Tape hole. !
1 0 1 ¢ TARCH TAPE The tape is moved forward to the interbtlock
HARK FORVARD .
gap beyond the next Tapé Mark on the
-, e . . L BGC BT . .
,lel 0O 1 O SEARCH TAPE The tape is moved in-tho-reverse diToohion
{ MARK BACKWARD

Y

to the interblock gap beyond the next Tape

L)

bl‘ ELCI ) \?”\3»&1-’50&' S e “"1 C“‘T'}' !__rv & gt
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5 15

e =

BqFoe Oﬂwrcf © BAD OO to Balog

PAAEA /’\'WLIQ.L"H This command is programmed when
; :

; . S
Phﬁgrammoi?nug tel {no request PCQUJ” ed from

: (‘{ T _.;‘{me"v“’ fw e'f‘n“‘wh“r‘“:‘

when working on the multLdicA Channel (nro . Request, BRL/, requircd

from. CU)e Tt is used during  segesis s&&x Read One Block operations

(see paragraph 3.4{) to iransfer an 8-bit character from the CU to

the CPU on the BIX lines. The command can only be gmitisshast accented

if the CU is in the Bxchange stateo

o . 15

/7/ ooteot Teadsrck (o)  lo 1 o ojo[ R4 o x|n.dlcy Abi]

l N e et

BeFoo  Bolof Baboe to fados
' Bofor - .

1

W\Q R_pondwerd: This comnand im programmed when wo

“ﬁ .ng on the
: I N )
Programmed Channel {no request re qulrod from the CU) gsTHhul
\

?%tffviu»;,a 4 8 YETRLY oY V&né
ultiplex ChalAOl (BRL/ required from the CU).

when working on the
It is used ¥gEE%tas2zr during Write One Block operations #wx (see
paragraph 3,34 ) to transfer an 8-bit character from the CPU to the

CU on the 30U lines. The command can only Dve acpepted-i9&he CU is

in the Exchange state,



. 7 [5’ PYRATTON AL gmATRS :
AN Dol ’) ‘

A %
=3 e SR
TN . ‘ = ~ ey SBSOFTn
— q&he P8%% CU uses the four ope¢9 tional states. commaen to all P8)5/ u~k?xu

. i

control unitse. These operational states are set by the two flip-flop

sequensor, FO - Fl, which is controlled by the command code recclved

from the CPU., Figure 3.3 shows the relationship between the states ana

. . " . °
the various data and control slgnals% the two-blk Fecody (s Shown P

FYVIN bilack .

LV L

3009 INAC@IWW (70 = F1=0 = 0). In this state the CU is in standby

nmode waiting for a CI0O START command (see paragraph 3. 15 ) The CU

(*m scans. the connected devices. to test for operability and can check fox

i | |
~"7 7 the completion of a rewvind oporatlou}(°00 paragraph 3.29) or a device
R b S Timd T gymarrr enl Poog wemsgwmmy 3g o Jouy g nguae

T %
2 ~becoming rec ady» ’

3.90 BXBOUTE (PO - F1 0 - 1)o This state is used for the exchange of

seérial data (in 8-bit characters) and command information between the
CU and the selected device. The CU switches to the Execute §state on
recelpt of a valid CIO START command or after a.valid OTR ox INR comi=
mand is received from the connected channel. Wheh the operation is
- .. completed the CU normally switches to the Walt Status state (see para-
. returns

graph 3¢20 )o At the end of a Rewind operation, howevery the CU b=y b 4~a e @

to the Inactive state and can execute operations for devices other f{hex

Wil that executing the rewind,
L { BXCHARGE ( - Fl=]l - 1)0 This state is used for h evchanbe

-

of putArm- parallel data. (ln% bit characters) between the CU and the C2T.
The CU switches to the Exchan ae state at the start of every character

_ sequence _ :
seriall atlowlxgé"mxg during write operations, 2z and ati the end of
every character deserialization.sequence.durinv read operations. Tae

CU generates a transfer request (PIL/ or JRL/.) GG BRI B WO DY

and receives an INR or an 0TR coamand im xapidyy from the channel, Then

the character is successfulliy tran fcrved} the Cd returns to the ITxec-
(f> ute state ; to read or write the next character, or goes to the Waid

F ol

Status state if tmse= the block transfer is completeo
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3022 WALT SPATUS (70 - FL = 1 - 0). The CU is switchec

o

4- A
ave

to this s

jo

~: at thé end of a cofrecily executed opefation (except Re "~AL>, vhen a
fault occurs or when-a nonocperable device becomes operatble, The inter-
rupt request (PIL/) iskéent to the CPU asking for an SST command. When

| . .
t%is command is received the stslus word is sent to the CPU and the CTU
Vreturns.to the Inactive stateo
i S
2623 SCANNING. In the Inactive state the CU scans the connected devices
:@he dcviée number (DAO and DALl) is incremented by the TC-counter (see
paragraph 3.5%)and every AP3RT time the current device is tested

: (LlDSCﬂJ, Elgurc 5,255}, If a change is detected the CU switches to the

»;‘ Via 11 Status state; if no change is detected the next device is test;dn

S Comn
5e24 The Cthiming for the end of a Rewind operation detected on dev-

ice number 2 is given in Figure 3. & o When flip-flop ¥STL0 is set vie

CENDSCAN, the scanning operation is stopped and the FAST2Y signal to

the device is dropped. The device returns the RDYE/&

,_a
}.J
—~
fous
o
-
o
[
O
o T

p,

for 500 msec) and, when flip-flop rJnLT is sety, the d WV@W is switche

= v e £

: to the Weit Status state (see $u¥ para r?ph 7« 2% )o The subsequent i
status ‘word contains the device numbexr and bit 10 is sete

Cuua ‘:g;n = ;

Se P $ If a new cassette (CIP/ s al) is detected ©# a device becones

< e

Ny

- Ready (rDY/ signal), flip-flop FSTO1 i

63}

setg to set flip-flop ZFHALT.

The suvsequent st%tus vord gives the device number with bit 1 sets
. L i

nstructions ar*»e extencions of

e

320 CASSETTS INSTRULTICHS. The cassette

the CI0 START comnmand and are transferred from the CPU on 30U12 to = gls
When: a CX0 START command is received, the code on the BOU lines. is cloz:

-

FCT) which seil «p the

W
°
&
s

ed into the Funciion flip—flops(?igure-
forxr tne operation to be performed. Table 3.3 liste lhe instructions user

Gives the BOU line eodes and gives a brief ° Lsceripiion of cach

T insiructions,
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Ao
3.'Z1'L.J LOCK/UNLOCK, This command is resesweey to lock or ualock a
L the
cassctte ia a devicees It also positions the heads, moving them {o/tiape
contact position, Timing is kusm  shown.in Fig utfﬂj_ff;ﬂ;)
M :
éZm'% e
I
e :: vhen the comaand is accepted the CU switches to the Execuic siate

:
&R

Taieaw y, the addressed device is. oz

and, after the stari delay ¢&=

sl | |
selectedgqayita LCKX™ is sent to the devicee A% the next 39TC time %

FHALY flio-flop is set switching the CU to Wait Status. The subscquent
status word contains the device maaziyg nunber. WAL SAAGASAAAAS

\

%{29 If a CIO éommand other than CIO Lock/Unlook or CIO Rewind is

b)
~ 2

EN

attonpted on an unlocked device, the CU acceptff the command and goes to
contains
the Wait Status stateo ﬁm,The subsequent status word[thc device nunbew

fz and bit 15 is seto

.

’ . (ng?
& track which is not at the Beginning of Tape[hole. The tape on. the

.

306 ﬁian TWIND. This command must be programmed when starting a job on
addressed device is rewound at hizgh speed to the BAET hole. Rewind {iming
ig showvn in Figure 3.‘} ¢ When the command is accepied tne CU switches:

to the Exccute sitate and,after the {&1lasds start delay, selects the

- . & & srall . VA . 3 .
addresscd devicee The FASTXY and REVY™ signalsz=z are sent to the devicee.

Lt the nex t mc/ time (130 msec. later) ddted Zykﬂhgééy:-MQQMA@w@@'ym$W$£cbm
'i

igs® the Cuyuac %1nto the Inactive states :
H ’ -

3030 The maximun rewind time is 45 seconds and when the tape reaches

the BET hole the condition. is detected. [ifsfaatii ;;c:;ma 1f the

e

3
J”mv/k SIGHAl TS BROZIVED TROMN THE DEVICE DURING TE7 Rewind command

operation. time, the tape does not stop at the B3ZT holee The CU svitiches

to the Inactive state at the end of the command execution time, the
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Rewind condition is detected as explained in paragraph 3.7 and the

ER

CU goes- to the Vait Status state. The suvsequent status. word contains

"the device number and bit 10 is sete

<
»n
[48)
Q.
ct
O

3631 é:? SRASE., This command is a dummy write operation and is
erase a ?)o character block lenzth (uvpro cimately 6.5 cm) on the selected

“tracke. Timing is shown in. Figure 3.8 ¢ When the command is accppted the

PO

o

CU swiiches to the Erecute state and after tne §Fomine start do1ﬂ"
(FWDYH )
selects the addressed device. The Write (WCD Y*) and- Forwar%(s¢~nuls are

sent to the device but the write flip-flop is not set. At the next TC39

dlo uedo
time FPHALT is set and PwDx¥ 1§Ammv‘ The CU goes to the Wailit Status. state

at TC7 time, WeDX™ is dropyed and the Program Intorrupt is sent to the

CPUs The subsequent status word gives tiie device number and, if the Ind

of Tupe area was detected during the-operation, bit 10 is set.

"3.32 Svace One Block (Forwarﬁ/330£wara) The space block commands

are used to move the tape in the required direction to the next

intervlock gap on the selected track. Timing is shown in Figure

3.8, When the command is accepted the CU switches to the Execute

'State and selects the addressed device after the ;tart delay. The
reguired directio€§ignal (FWDX* or REVX%) is sent to thé device at
-TCS time and the read signal {RCDX¥) is_sent at RTC time. The device
reads a data block (see parazraph 3.41.)and the CU deserializes the

data.but does not check the LRC. FpaudstgaNo data exchange occurs

with the CPU. The device stops when the next interbloxk gap is s

&

block and

detected. The read signal is dropsed at the end of the

HALT is set at the fumaxt following 397C time., The CU switches to

tat

O

the Walt Status

14}

and sends PIL/ to the CPU.



to the CPY gives the device number.
7‘0 ET

sety 1f the [Ind 3‘“deﬂﬁin3

36 33 The subsequent status word sent

If a Tape Mark is de toctoa bit 3 gk i

[95]

O . &

of=Sene indicetion. is deteqed bit 10 is sete If the operation is performed

a blank _ : .
onlmmnamafﬁ track (no previously recorded data on. the track) the tape is

noved (for.ara or-backward) to the end of the tape and no interrupt is

sent to the CPUe.

3054‘ SEARCH TAPD XA.Y(WOQWAPD/ LT"kRU) earch commandé are used for
Tape Mark detection on. the selected track., Timing is shown in Figure 3.{& .
hen the Qommaﬁd is accepted the CU switcres to the Execcute state and

re ’,g r y o . N IR e 33
B ects the addressed device (sends the FWDX™ or REVXY 31gna1) after tneff
6%%&&%@ start delaye At RTC time the read signal (RCD(“‘) is sent to the.
device and the rcad flip;flop iz (SRA) is set. The device reads data.
from tape (seo paragraph 3044 ) end the CU de-serializes the data but
does. not check the LRC (s ee paragraph 3¢$4) There is. no data exchange

Witg the CPUe The dovlce stops. at the interblock gap afier a Tape Mark

is recognised and FSTO03 is sete At the next 397C time PHALT is set and the

CU switches. to the Wait Status‘state{ @wﬁ Ao /04/ o %ﬁ; c /.

‘

A

3¢ 35 The status word sent to the CPU gives the device number and bis

fav)
(¢}

(Tape E&TA) is sete If the operation is performed on a blank Mifman tr
(no previously recorded data on the track) the tape is moved (fo ward oxr

backward) to the end of the tape and no interrupt is sent to the CPU,.

N

\_k(}



3,36 Write One Block. This command prepares. the CU and the selected
‘device,for recording a block of data on tapee ALter the command is
accepted, it 1is followéd by OTR commands which are recelvod in res.-
ponse to Progzram Inte /upts (Prr/) or Break Requests (BRL/) given-
by the Cﬂo Data.transfer is stopped by either a CILO HALT comnand‘or

an End of Range (EOR) signal.

30371Figure 5@jﬁshows.the timing for a typical block transfer. When

the command is accepted the CU #m. switches. to the Execute state and

ol

¥
B

(6]

sends the Write signal (WCDXM) to the E=w selected deviceo After

e

start deldy feobmmmt—tGumesey, the addressed device is. selected (mypx™
is sent) and gpoproAlmatedliLemsro leatex{at RTC timey the read flip-
flop (SRA) is sete. When the TC-counter rcaches . TC7; and the Write Biv
Counter (WC~register, sce paragraph gogf)le at 1WC/y, the Preamble
character is loaded into the Write Serializer. Flip-Tlops. FRIAD and
SWA are set and the TC-counter is stoppede The CU switches. to the
Exchange stale and sends a Break Request (BRL/) on the Multiplex
chennele The Preamble character is serialized and sent to the selected

device on. the VDL line

29 . data.
3% ihen the OTR command is received from. Hultlplem, tnanl racter on

s loaded into the CB-register. The CU switches to the

e

the BOU lines
Execute state and, when 3038 serialization. of the previous. character is

finished, VISR ls.aéaln loaded by 1VC/e At this time FREAD is agaln. sc
.swiX¥ching the CU back into the Exchange state and BRL/ is sent to the
Mul tiplexe The data transfer continﬁes‘iﬂ this manner, with the CU in
~ the Ixzchange state to receive characters from the Multiplex and in

Execute state to msr=d serialize the characters and send then to the

selected devicee The last charzcter red‘cwoa is the LRC Chaf?vuere



7N

~

e~
! f ™
R

‘write head gap) after the Preamble character is written on tape. Read-

ing back the data rqsefs the TC-counter to zero.ATho characters a?e
désorialized by the RLRFrogister.(see paragraph 505%) to perform e t
éeadwaftor—write LRQ? error check. VWhen a CIO HALT%Comnand, or BOR ;
. ) , a
from the Multiplexg is received{Break Requests are inhidited and the i
Postamble is serialized and 5@@4&mﬁ sent to the devicee. VWhen the read-
‘aftcrmwr;te oporatioﬁ.ends,ZO msec after the ¥Mgfstik Postamble is wrii-

_ten, the TC-counter is started and the 85 msecc write stop delay beginse

\

3.40 Lt TC6 time flipnilop FHALT is set and FWDX™ to the device is ==
droppod;&si.xac Cﬁ waits. 2. further 85 msec before switching to the

Wait Status. state to ensuvré that the device is. stoppede The CU sends
PIL/ to the CPU and rececives an SST command in Treply. ¥m:eThe subsequent
stétus;word cives. the device number.and'if a data error occurred during

the transfer bit 13 gives: the Parity Error indicatione

304{RFAD ONZ® BLOCK This command is used to read data. from tape. AIX

After” the command is:- accepted it is followed by INR commands which a

received in. response to Program Interrupts (PIL/) or Break Hequests

(BRL/) given by the CU., Data transfer is stopped either by a CIC HALT

comimand or an EOR signal fZomn the IMultiplex.

3.4@ Pizure 3.%i shows the timing for a typical Read One Block operation.

When. the command is accepted the CU switches to the Execute siato. £

The addiressed device is sclected at the end of the start delay (FUDXAY -
is. sent at TC5 time) and about 16 msec later (during RTC time) flip-

Sops e W C - R1GsEl by Clockad by Crvcidf (des peregreph 351D,
flop SRA is. sete This stops the TC-ccunter/aend the Read signel (RCDX

-
~

is: sent to the deviceo The CU waitis for the device to iransfer serial

N aoxr k- .
data.on the RDAX/X line.,



- to the Tultnule The CU returns to the Execute state to process the

50 43 Vnen deta is received from. the device, the Read Circuit (sce

paragraph 3.62) is started and the TC-counter is reset to zero, ===z
A I LT L TRY, W The‘datanrcceived is deserialised by the Read Deablai«

izer (see paragraph )o§? ) and made availdble to the CB-register. The

(Seo paragraph 3.93) resets flip-flop FENDA at the end

O

RC-counter i<

and gzididnd TRC produces CWCR/ to clock

of the Preanble character

VWiC~-counter. At the end of subsequent data charaoteri’7BC produces

v

the

TRR/ which loads the (B-register and sets flip-flop FREAD. The CU

switches“to,the Exchange state and generates a BRL/ signal which res-
- L &

ult”\.a an INR command bcln“ received from the Multiplex.

3;44ﬁham the INR command 1is receivod/the data character in the CB-

register is loaded into BINIL 355 and BINR and put on the BIN lines

il

nexi character and datsz transfer continues as. descrived above. The

data.read is also processed by the RLR-register (see paragraph 5¢54)

and YE2Za 1 a data error has occurred flip~flep FSTL13 is set by

EE

MP at the end of Postamble deserialization.
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Phe P833 C .ssette. Tape CU conteins 14 main. regidters, counters and decode

plus the 5'7 ction. logic, wliich control the instruction. operations and

data flowe In the foliowing descriptions these are rougiily grouped into

i Y ; i " LET s
those elements concerned primarily with data flowy those concqnfea wi
. = .

tining and delay functions and those concerned with I/O commands and casgsw—
ette instructions. The elements concerncd with device stlection. are zZroupe

: / . y
Wi S ¢ ;,,\/) ) . ¢t/ o )
under ¢t a single head: . ALl thy shments ohsets {;.i Sre hown v Ehe GR L0

4l
y » o, T ¢ .
Uil(é/ﬂ/a.,;'m,\( ( [-1;'/0 wtes 3.2 ;—';) 2,26 A 3, /7) ol e et i Lo ichion

.

3¢ Al CBD-Selectors ik f%wwdmﬂﬁﬁﬁﬁuuu& Fro quad 2-input multiplexers
untos hich are are controlled by R“AD/ It selects elither write data Buxz

from BOUO8 %o 15 or recad da ta;from the Read Deserializer (RSR). The outpui

is fed to the CB-~resistere.

304?~CB~Register. This is the main daga.buffer in the CU. B»s Duzing
(via €BD) '
write operations data from the BQU linciZis clocked into the registexr by

.ACOTR/, During read operations the register is loaded by STRR The outoui

is. eithe to the BIN lines (via BINL and BINR) or %o the Write Serislizer

(Via VDSRD) °

35048 BINL and BTHR Selectors. These are quad 2-input mul tivlexers
which load either read data from the C3-~register, cr siatus inform-
ation, onto the BIN lines to the CPU. The seleciion is controlled by

73/ (ACSST ~ ACTIHR) and WST.

.49, WSRD-Selecior. These are gquad 2-input multiplexers which are
controlled by FPEHDA and whose output load the Write Serializer (VS2).

The Prcamble/ Postamble character (01010101)2 is nard-wired on on

%]
&
(&4

set of the inputs. At the beginning or end of a write operation. (

parc~raph13°3é.) when FEIDA is hig C .....]...;
Tyt ! . |
T . CAline e "\2‘}751 Ees
O
l?\!.-, PEPEARR . O



(.

this character is loaded into the Write Serializer (WSR). During the
remainder of the fmm operation, the data characters received from the

CB~register are loaded Luto ISR (-EHDA'is.low)o

%3¢ S Write Serianlizer (¥WSR). The Write Serializer comprises two 4-bit
shift{ reg sisters cescaded to form en 8-bit shift register. Parallel
input information (one 8-bit character) is loaded into the register

»

(see paregraph 3@3TL) by 1vC¢/ and the register is cwoc;ea by é?f“f: )

§o &AL szé it VY

. ﬁ:T |
. P j'
The scrial OULpuL is R cclusive~ORed with ORT and 2 fﬁnd the rcuul

= controls the write data flip-flop WDL.

3¢ 5] WC~Registers This is a 4-Dit blnzry countcr whose outputs: are

coded by 0345VWC. The counter is controlled by the ¥ WCPE/ and YWCEP
signals, which both must be high to enable the count mode, and is &Xmz
cloched by the CWC pulses (CWC == CWCR/J-CWCW/) at BP.2RT time. Together

.with 0145%6G,  the WC~Teszisier forims a bit counter during write overation:

3 3 ~ i~ A RS % SR tPat e B o ® 5 . . 5
and 1s clocked once per bit by CnCw/o,Durlng read operations the WC-

register is clocked by CWCK/ and ﬁorms a byte counter with 0145V

. T Sepsram v whaar om R - 2. WENEE aEd B e T TR0 AT e A St

3¢ 42 Read Deserializer (AVR) The Read Deserializer conmprises. two

4-bit shift registers cascaded to form an 8-bit shift register. The

-

/7 s o

5

" Shift registers have J~K inputs which are tlod together fo &ive D-type
= " ll'- ,\ p L

¥ :
I "),;) DS sz 2 f'?\t‘;~3 -_«J .,-*,,.." ol Lt /J/ i / Y1l m f

entry characteristics, The serial data (RD) is shifted right by the

-~
-

BT clock pulses from the Read Circuis (sec paragra Ph 3.462 ) The outou}
is teaken in parallel form and loaded into the C3-register (via CBD)

by the STRR/ pulses. : |



C ounled

2 53 RC-R This is a 4-~bit binary counter which is controlled

<o

St by the READ signal and clocked by the PT pulseSfrom the Read Circuit

(see paregraph 3. 6T ). During read operations the decoded outputs

produce TRC (au the end of every 6-bit chara CDLr)‘wb“on enables STRRA
Deserializer

and the cha“acfal from the Peag<‘fﬁw&&ugz;x.is loaded into the 9Bx

CB-registere

3e54 RLR-Register. This register is identical to- the Read Deseriglicz

and is used to detect errors in the LRC charqpterefThe data recceived

serially from tape is:exclusive-ORed with the most significent bit

7T

() ‘ and

i of the RLR-~register. RLRX is produced pipmzds is shifted through the
register by BT Parallel outputs from the regiditer are decoded to give
ORLR/& When. the LRC ohar”cbcr is shifted into the register, the contents
.8hould be all éOTO“_aﬂd OMLR/ should be ]ow. If ORLR/ is nW(ﬁj data
error has occurred and results inm bit 13 of the subsequent siatus: woxrd

being set (FSTL321/ = TRANS. MP, ORLR/) to give the Parity Error

<2z, dindication. to the CPU,

@S

— 4 . . .
3¢ SO TC~Counter! Rudwpomprises fmo 4~bit binary counters cascaded io

7 y o

- form an 8~bit couatergwhose decoded outputs provide the necessary start,

stop; read and write delays required by the cassette tepe subsystems The
. . -

counter is incremented once per charactier vy TCC (7¢C/= BP.ORTA,TC3.

OWC)Z and has, therefore, a period of 1.333 msec. It is reset %o zero

when a CIO START comnaand is accepted and when date. is read from tape

P N

m — - PR o . By . V. )
(TCHR = ACTIOA 3T). Table 364 gives the TC-counter bit settings. which

>

correspond {o the various delays. Em}Vj SmAumﬂ (J¢Liwjédﬁﬁx4. ~
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Teble 3.4 Pre-record and Post~record Time Delayss
- NG ' i
Ji\ 5
TC BITS SIGHAL | TIME NAME
765 43210 (msec)
0,001 1 1111 |39%7C dle? Hormal stop delay
00100O0O0 0 |A9TC5 | 42.6 | Start delaye.
001L011OCO |RTC 5806 | Start read delaye
01000000 |TC6 85.% | Write stop delay.
- 3 - > AV f D Cule
10000000 |7C7 1706 X»mvam&waa delayo
9
’»'(/é tlicai nai - L/ wp lo /) 38me
NOTE:- The times given uoovq/axeme/aop«oat~ihc“a3¢n Ttimes—may—be
&~E ' slighily=~dese. due to the asynchronous nature of CIQ commands
‘and the start and end of read data. signalse
3 56 (Clock Logice The clock circuit comprises two interconnccied
Detype flip-flops: which are sidrobed by the AP and BP pulses irom the
VWrite Circuite The ORT to 3RT pulses are produced which are used in
conjunciion with the AP and BP pulses to provide the general tining
requiromepts of the CU. Figure 3.%& gives the clock pulse timing,
_ . N ‘s 83/‘5 . " i ’
. . A F 5 : e ) P
Pt - P pt 4t /

7 e M R ™ M
o R_ r i _rm wu::n:«:mmi rnmﬁgm;{,_,:wmvgt [ﬂ'r"R‘Q!M'hm
zRT ) | pa—— , ' -

& | L | | |

mxmml |
IRT |

{ TN TR A ;-?'?L rm-mﬁ:mwﬂml RS &2 4 P
\ » | L

- 6ep s ———
Apser 1 g N r

B 2RT | er g | -

Figure 3, [5 Clock Pulsc Pimine



1=-0f-10 decoder used to dechde the

3 S\fl)—'Co:n:‘am,rl-’J Decoderd /C
o received K ' _
™y minand the BOPF lines. Provided the CU address is correct AHﬁL
L/0 commarn ou.

-must be 1ow) the appropriate low ouput is. producede

'
{
N

3, S8 Punction Decoder (FCT). This comprises -four D-type flip-flops whieh

are set according to the cassette instruction code on gm& BOUL2 to 15.
‘The f]ln«J10p° are clocked by ACILOB when a CIO START command 1is

eecceptede

3, 66 CI0 Decodere. fThis is a 1 of 10-decoder used to decode the siale

e
|\\\ " J . . . ) . ! )
of the Funciion Decoder flip-flopse It gives a low output appropriate
to the cassette instruction to be executede
%, £0 Selection Logice The Selection logic comprises a number of flip-
Lflops, gates and solcccor% elements which produce signals for device
controly the device being selected according to the device number.
/Za e \(v-\(
The dev;ocﬁi°~~lven by DAO and DAl whilich are decoded io produce NUMO to
RUM> and NUMOC to NUM3Ce. NUMO to NUN3 are used to select the appropriate
B s34, Rewind (RWDXA), Reverse (REVX), Forward (FWDX) and Not Qperable
[ :
™ .__,/' - .
' (FrOPX) signdlse NULOC to {U3C arec used to select the appropriate

Virite (WCDX), Read (RCDX) or Lock (LCKX) Slbn al as required, DAO znd
DAl are alpo used during scanning (see paragraph 3623 ) o An input

control signal from a device is néi_recogni cd p#dliigk Dby the CU unless

the device number corresponds to that given by DAO and DAl.

fi)
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3.6’ Write Circuit. This is a special circuit (seec paragraph 3. ;
[ﬁix which provides= timing pulses for write operationss The circuit is
basically an oscillator with a.base frequency of 6144 XKHz which,
after suitable divisién and decoding, provides. the AP and BP t{iming
pulses.
' 30 62 Read Circuit, This is a special circuit (sce paragraph 5»7{ )
"whic ig:driven.by the data bits .recad from tapeo The circuit provides. |,
timing s Eg’f_:-‘
and PT/pul ses. used during any read oporationc The MP'signal-r&
e t" G0 8
: rObOuS\the ”“ﬂﬁ flip-flop at the chandmamd end of an ‘opers
6%3 ation and is:ingtrumental in staius bit setting for the Tape Mark,
N
Incorrect Length and Parity Error indications,
€
e
L »
(i
WL



3,63 CONTROL

The foldowing

.1 the CU,

IP=~PLOPS

table lists and describes the most importeni flip-flons

..

Mnemonic

Description

Ind of serialization. flip-flop; enables seri

of Preamble and Postamble charactlters. during write

operationse.

End of deserialization flip-flop; stops Preamble and

Postamble characters being sent to the CPU during

rcad operationse.

o s o

FEOR

#nd of range flip-flop; synchronizes EOR signal or

a CI0O STOP command. When set data transfer is stoppe

and the Postamble character is serialiZQJ when.

writin

FHALT

Stop condition flip-flop; set at the end of a cor-

rectly executed operation or if a fault occurs dure

ing an operation. The CU switches to g Wait Status.

o 7 e 54

Device not operable flip~flops. Set ewoiaid when the

correspoading device is not operable; resct when the
-~

G
CU goes to Wait Statulér the device becomes readye.

FREAD Initiate Break Request (BRL/) flip-flope. Set during
= data transfers b t when. an, ?R
('/»..C;L' /
IHR ¢ g -s.éq.
f&«v\ﬂaﬁf tag -
P
Y D A Function flip-flop; and indicates
tape direct tion.,
FO - F1 Two flip-flop sequensor (s paragraph 3. 18 ).




¢64,IHTERFACE STGMALS. The following signal list contains the

gsignificant interfzce signals related to the P833 CU. The signal
& & g

arec grouped according to whether they are related to the CPU ox

S

&
N

device. Signals related to the cassette drives. are indexed in. tex

and on drawings by 0;1,2 and 3. Howevery, in this list they are 1
dexed by X as it is. considered unnecessary to quadruplicate the
information. Signa 1‘ within the CU are not listed here but are

included in text and on the logic drawings.

cPy Inte%jﬁace Signals

e

Signal _ Mﬁiqing

BAD0O/ to BADOLl/ | Device address lines.

BADO2/ to BADO5/ | Control t address lines.

DLV /

BOF00/ to B0F02/ | I/0 command lines.

KA VAN R I AN ‘ X

BOUO8 to BOULS Cassette instruction and data. tut lines from
xee) ' Command acceptiede.

LRE/ ' Address recognised.

PIL/ Program interrupt.

BRL / Break requeste -

TOR End of Range signeal,

re/ {aster Clear. -

BIOR/, 21103/, '
. Data. in and sitatus lines to CPU.
BIN0G/ to BINLS5/

CPUe.

A S



(:J Device Interface Signals

CU to Device

Signal KMeaning
REV X# Reverse tape notion. indicator,.
FUDXA Forward tape motion,

PASTXE

With
Ramwer REVX! indicates. fasd rewind.

WDLX /% Write Data linec.

WCDX# Write command.

RCDX¥ Read command,
(w L CXX-# Lock or Unlocke

'
Device to CU

Signal Meaning

IN LS Cassctte A side 0; B sidee.

VUN File Protect. indication.

RDAK /4 Read data line.

CIPX /-4 Cassette in place indicatione
e : RDYX/$ Device Readye
Q;; BETX/# Beginaing or End of Tapes
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23 : -
3 O PHYSTCAL AND INTERCORNECTIONS

The P8%% cassetde tape pwwdi CU comprises three printed circuit cards
nournted 1n.a stendard S5-card rack along Wwith an.I/O Bxtender card
(IORC) and the power supply modulese See Figure 344 . Thc.I/O
Extender card is described in. Section T of this manugl and modular

power supply information. is imcluded as Appendix B of the manuale

contained on standard

w

3¢ PRINTED CTRCUYT CALRDS, The CU lqgic is

?855/?860 iogic cards,.The CU cards. are called KA; KB and KD; their

relative mounting positions are shown in Fiféuro.th}and card layout

is shown in. Figurcs 307? to 3of§19

3@67 NPRRCONNECTIONS, Ge#ial cabling information. and connections
is given in Pigure 3.7& . I/O cabling information between. the S~card
rack and the CPU is given in. Section I. Table 3. & lists the conuecti-
ions between the I0ORC card and the CU cards} Table 30 ll“ts the

CU card

ﬁ”“*mﬂlleﬁkiﬂl SRR interconnectiopsi ;ableS)ﬁ' @;d 3.&; yL(o

cabling information between the CU and up to four cassctte tape drives,

. e ;
3068CU ADDRESS AND CHANNEL STRAPS, The CU address code and the

3

channel musi be set by wiring straps on card KB (see Figure 3.18&)

prior to or during sysitem instzllation. The address logic involved

l-Jt

and an.example address sirapped is shown in Figure 3,96 . The CU is

worxing on the }Multiplex Channel in the exampleso
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Table 3 ¢

Cord

& 1/0. cabiing Connectlons

Signal /0 Card ¥B | Sigznal I/0 Card KB
Pin Nr. | Pin. Hr,. Pin ¥re.{ Pin Nz,
BADOO/ 2022 2822 BOU13 2806 2A06
BADO1/ 2h24: 2A24 BOU 14 2805 2A05
BADO2/ 2A25 2A25 BOU15 284 21&11.
BADO3/ 2n13 2013 DAV/ 2844 2A14
BADO4/ 2A15 ' 2A15 EOR 2R02 202
 BADOS/ 2A16 ! 2A16 MC/ 2RIZ '2A12
BOFGO/ 2004 ! 2A04 .
BOFO1/ 2A03 2A03 acc/ IR 1A13
BOF0O2/ 2A071 2201 ARE/. 404 1A14
BOUOO 2728 2A2 BINO1/ 1ROk 1A04
BOUO1L 2A27 2A27 BINO3/ ‘ﬂﬂoé : 1A06
BOUO2 2A26 2A26 BINOG/ A R0Y 1709
I'SOUO;'; | 2vn?.2~A 2023 BINOT7/ tRiD 1A10
BOUO4 2R2 2n21 BINOS/ {R 1A21
BOUOS 2 R20 2A20. | BINOY/ AR28 | 1A28
BOUOG 2R3 f 2A19 BIN10/ RLYA I 1829
BOUO7 2040 | 2A18 | BIN11/ 1430 1A30
BOUOS 2013 2117 BIN12. 143 1A31
BOUOY 2808 2108 BIN13/ {R26 1426
BOU10 2R09 2409 BIN14/ thzz 122
BOU11 210 » ‘21\10 BIN15/ thzi . 1727
BOU32 2601 2707 BRL/ {R1S 1A16 '
PIL/' {1R45 115




C Ll 2 n X'f‘,t‘.,
Table 3. & WaAdawcard {Ebmiy

s ~&onnectio:x

Card XD

_Pin X,

/%@gégﬁ Siznal Card KA Ce
Pin KNxr. Pi
ACINR/ 2A19
. ACTO 2A24
ACOTR/ 2A14
AP3RT 2A13
AREA/ 2716
BADAO 2A26
BADA1 - 2A27
CWCR/ 2208
ENDW 1A14°
FEORZ1/ 2A25
FSTQQZl/. 1A09
FSTO1 1406
Fi 1a31
READ 2701 .
SCAN 2203
SRCH. _ 2A02_
SST/ T 2A15
STR- 2A28
‘ TRANS 1A30
2RT 2A06
ACSST 1704
CLOCK FO/ 2A18
DAO A 1A21
| DA ' 1716
ENDSCAN 1A13
FEOR 2123
FHALT S50
FST 1071/ 1229
PST 1521/ | 1a26

2BO6

1B04
2B18
1B21
1B16
1B13
2B23
2B20
1B29
1B26




AT

Table 36 €& Continued.

Card XD

BET3/

si-nal Card KA Card K3
= s Pin. Hr. Pin Nre Pin Hre. |

FO/ 2817 2B17

F1/ 2A21 2B21

CINIBRA/ 2A22 2B22

READC/ 1A02 1A02

RWDOA 2A12 2212

RUD 1A 2111 2B11

RUWD2A 2A10 2B10

RDWD3A 2409 2109

SWA 1A27 1B27

WRONGCIO/ 2105 2B05

WST ' 1A22 1B22

WuN 1A10 1B10

quc/ 2104 2804

4uc 1A28 1B28

ANUM 1811 1B11
AP 1B24 1B24 1B24
BP 1B23 1B23 1B23
cIP 1808 1A08
FNOP 1A035 1B0OS ™ 1A05
MP 1A17 1817 1A17
P 1B12 1A12
BT 2A30 2B30 2B30
RD | 2B29 2B29
VDL 1B02 1 1h02
FSTI0 1A07 "1BO7 1A07
MC 1118 1818 1818
BETO/ 2B16 2016
BET1/ 2B14 2A14 -
BET2/ 2B12 . 2A12

2B10 . 2A10




™

Table 3.&Continued.

Signal Card KA Card KB Card XD

Pin HNTe. Pin Nre. Pin Iir.
BET 2B17 2A17
cIPO/ 2B15 2A15
cIp1/ - 2B13 2n13
cir2/ - 2B11 211
CIP3/ 2B09 2A09
RDY - 2B22 2A22
WUNUM 2B23 . 2423
DAO) 2B03 - 2AO3
O
FNOPO 2B18 o
FNOP1 2B19 :2A19‘
FNOP2 ZBZQ 7 .ZAZO
FNOP3 2B21, ) o5
FWDO/ 1B10 . e
ﬁfn?/ | 1B22 , a0
AN 102
LOCK/ 2B0O7 ZAO7
.HP CLEAR/ 1A19 i 1A18
’ REVO | 2826 A6
REV1 2B27 -
REV2 2B24 BRBL
.sz3. 2B25 on25
RWDOA/ VZBOZ : 2702
RWD1A/ A 2806 2A06
’ RWD2A/ 2B0O5S : - 205
RDW3A/ 2B01 2701
SRA | 1B21 -
WCD 1804 1AO4»
397C FA/ 2B08 A 2108




Table 307 Cable Conneciions CU to Device Nrse. O And L.

b H
A .

"~
™

{
Signal Card XD Cable J2 Signal Card XD .Cable J2
Pin Nx. Pin N1 Pin: Nre ' Pin Nr,
WURNO* 6406 1 FAS Th¥ 6A15 14
VUL | 6A05 2 , LCEO% 6421 .15
BETO /¥ 5409 3 LORl% 6422 16
BETL /5 6410 4 CIPO/¥% 6407 17
RCDO¥ . 6A13 5 CIPL/# 6408 '34
RCD1¥ 6414 6 RDYO /¥ 6004 -1 85
WCDO¥ 6420 —~ 7 RDY1 /¥ 6A03 . 36
WCDL 6423 8 - A0 ¥ 6412 37
“RDAG)T 6424 9 nfE 6411 38
RDAL J4 6425 16 5 REVO% 6102 39
IDLO/4 6419 11 REV] 6401 40
VDL /¥ 6418 12 | rupos 6A1T 41
FAS TO¥ 6416 13 FWDL% 6801 42




.

Table 344, Ca

ble Connecticons CU

P

&

3o
e

3
200

Device Nrse

2 And 3.

Cable J2

Signal Card KD Cable J2 Signal Card XD
Pin. NIy Pin Hre Pin Nre Pin Nre .

WUN2v 5406 1 FAS T3 54315 14
WUN3Y 5 A0S 2 L CK2% 5421 15
BET2 /> 5409 3 LCK3% 5422 16
BET /% 5410 4 cIP2 /% 5407 17
RCD2 5A1% 5 CIR3 /% 5A08 34
RCD %% 514 6 RDY 2 /3% 54K04 35
WED2% 5420 7 RDY 3 /% 5403 36
WeD3* 5423 8 A2 /% 5412 37
RDA2 /% 5424 9 L3 [ 5ALF 38
RDAZ /X 5425 10 REV 2% 5A02 39
WL 2 /3 5419 11 REV3¥ 5A01 40
VDL 3 /% 5418 12 FiD2% BALT 41
FAS P23 5416 13 FUD3% 5801 42.
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lnemonic

Description

LCKOY -~ LCx3f

Lock lllp flops. Set or reset during a CI0O LDCK.
command to lock or nnlock the corresponding device

depending on previous condition..

[

e e et + s b s e

READ Function flip-flop; set by BOUl4 and indicates rezd
or write operatione.
RWDOA -~ RWDZA Rewind flip~flops; indioato% rewind condition on
corresponding devicesy
STLOA - SEL3A Select flip-flops; memorizey device shlectede.
SRA Read flip-flop. Set at the start read time (RTC) and
condition.
resct by MP when missing da td[l" detected,
SRCH Function flip-flop; set by BOUL2 and indicates. a
search operation,
SWA' Write flig@lope Set at start of Preamble serializot.-
ion and removes inhibit from. WDL; et!Zl end of
-—-__.——-————"Mh‘—-\___“
Postamble serialization [by ENDW.
SWT Start delay flip-flop. Set by F1/ when the CU goes. %o
¥ait Status or Inactive state} Resetv approx. 40 msse
(start delay) after an operation dezgins. The deloy
¢ Jramem
. 5‘? { (KP4
ensures that sufficient tinme eluuse 34
& cectres, sd“ﬁB 1 ;
commands to allow &@wwﬂ&mwﬁ?@?mut 61””6”bé TETERR e e he-
f, £,
ot P Cane ﬁ" Bp f’ff'/i reed Operortiou s FAST
onek b tg‘n.f* 41840
TRANS Function flig-flop; set by BOUL3 and indicates g
data transfer operation,
WDL Write data flip-flop. Driven by {/rite Serializer ani

shﬁrs serial data on the Write Data line of +the

addressed device.




