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1. I ntroducti on

There have al ways been | engthy di scussions within Hytec H ectronics Ltd.
whenever a new Controller is being designed as to whether it should be Hytec
System QO ate or ACB (Auxiliary Control Bus) conpatible. Wen the 1330 | BM PC
Interface was conceived, its principal application was thought to be in Single
O ate Dedicated Systens, so to avoid extra cost and conplexity it was decided to
make it an ACB device (either Master or Auxiliary). Wen the 1340 List Processor
was bei ng devel oped, since its concept originated in the USA it too was nmade an
ACB Auxiliary Controller. Both devices are therefore fundanentally unable to
access multi-crate systens based on the Hytec System Grate nmethod of realising
Mil ti-NMaster Milti-Orate Architectures.

Consi der now the position of an Engi neer wishing to add either device to a
mul ti-crate systembased on the Hytec System Orate. He nust either put one of
these devices into each of the Branch crates he wishes to nonitor or control as an
Auxiliary to the CCA2, or find some way of allowing his Controller to generate
Branch cycles fromthe SystemQate. This is what the System Qate Adaptor is
desi gned to do.

2. Principles of Qperation

At the outset, since the ACB device will reside in the Htec SystemCrate,
the Executive Controller in that crate will have to be an MXCTR5 in order to all ow
the new Control | er access to the crate. (The MKCTR5 is a System Orate Executive
Control ler with ACB Master capability).
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Looking at Figure 1, we see that our Auxiliary Controller will now be able to
talk to modules in the System Grate, while the Conputer Interface Program
Source(s) can talk to the Branch Crates and nmodul es in the System Crate.
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The System Orate Adaptor is a System Grate Program Source which is addr essed
as a user nodule by the Auxiliary Controller (and anyone el se for that matter) and
told what to do in ternms of the Coomand, a 24 bit word in the form BOFNA: B
(branch), C (crate), F (function code), N (station nunber), A (subaddress); and
the Wite Data (if any).

Havi ng recei ved the Coomand, it will then either wait for the Wite Data or
start straight away trying to gain access to the SystemQate via the Priority
Arbitration Hghway. [For further information on the method of operation of the
System Crate see publications "Hytec System Orate Phil osophy” and "Configuring
Hytec System Crate Controllers”]. Having achi eved Mastership, it then does its
cycle, storing the state of Qand X fromthat cycle and the Read Data (if any).

If the cycle is aborted by the Executive Controller due to non-reception of
S2, or if Xis not received, then the SCAwll generate a LAM provided the LAM
Enabl e bit is set in the Control and Status Register.
Note that once the SCA has "decided" to do a cycle, it will not accept any
comrands except Read CSR- F(1) A(12); Reset - F(25) A(15) and Test Done - F(8)

A(15).

Havi ng caused the SCA to performa cycle, the Auxiliary Controller should
i ssue the Test Done command until it gets @1, and then either read the CSRto see
if Qand X were received in the cycle or fetch the Read Data, or neither. Qearly
it does not have to do either, if the Command was a Wite (peration or datal ess,
and the state of Qand X are therefore uninportant. Fetching Read Data is
conditioned by Q depending on whether the SCA got a Q response during the cycle
in question. Bit 2 in the Status Regi ster shows whether the SCA has "Done" the
| ast cycle requested, and this can al so be tested by a separate command as
nentioned earlier.

Note that since the SCAw |l be doing a SystemQate cycle imediately after
being given a Command, it is extremely unlikely that the Auxiliary Controller wll
be able to do an ACB cycl e before the SCA has finished, sotelling it to ask the
question "have you finished?" of the SCAis a bit academc, but for safety's sake
it is recormended.

If the last Command involved witing, then witing another word of Data will
cause the sane command to be repeated with the new Wite Data.

If the last coomand was a Read, then one mght w sh that command to be
repeated automatically, and this can be done by setting bit 6 in the Control and
Status Regi ster, which causes the sane command to be repeated when the data has
been read out by F(0) A(O).
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In Mil ti-user systens, we nust have a means of "booking" the nodul e, so that
conpeting prospective users can tell if another conputer is already using the SCA
or not. This is done in the sane way as in the List Processor LP1340, i.e. by a
"Test Avail abl e" command and a "Reset" command. The Qresponse to the "Test" -
F(27) A(0) - indicates whether the unit is in use, (1 nmeans "Available") and if
it was available, then it will now becone Booked, and give Q0 to all further
tests until given a "Reset” command (F(25) A(15)).

3. Conmand Set
F(0) A(0) Read DATA Regi ster X=1, "Qrecd."
Note that the Qresponse is only valid if the |ast
CAVAC Conmand done by the SCA was a Read.
F(0) A(1) Read Conmmand Regi st er X=1, &1

F(1) A(12) Read Control and Status Register X=1, &"Done"

CSR For mat : 8 7 6 5 4 3 2 1

| Q] LE| RPT | spare | NOS2 | BUSY | X

I I I | \
/ I I I I I
Q Response LAM  Repeat Cycle Not X resp. of
of last cyc. Enb. Cycle Failed Fin. last cycle
F(8) A(15) Test "Done" X=1, Q="Done"
F(16) A(0) Wite DATA Register * X=1, Q"Done"
F(16) A(1) Wite Command Register * X=1, Q="Done"

Conmmand Regi ster Format:

24 2322 21201918 171615 14--- 10 9 --5 4---1

I
| [ \ Stock Register Mdde (and Serial Cate Address SCL6)
|\ O ate Address Register Mdde (and Serial O ate Address SCB)
[ QA Read Q(peration

Branch Initialise (Generate C2)

F(17) A(12) Wite Control & Status Register * X=1, Q=" Done"
F(25) A(15) Reset: dear PA reset "booked" & CSR X=1 Q0
F(27) A(0) Test Available, X=1, =1 neans "avail abl e" - and

"books" the SCA Q=0 neans "booked"

NOTE : * Means that wite commands are not accepted if not "Done"
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4. Physi cal

The unit is a singlewdth CAVAC nodul e, with two four-way LEMD connectors on
the rear panel, for the Priority Arbitrati on H ghway cabl es. The 30 front- panel
LED i ndi cat ors show the fol | ow ng: -

BOCKED In use

N ADDRESSED )

ACTI VE Doi ng a CAMAC cycl e ) stretched to 20nSec
NO S2 Cycl e aborted

Q Q response fromlast CAMAC Cycle
X X " " " " "

Z Z Cycl e | oaded

B4- B1 3-bit Branch Code

SR St ock Regi ster Mde

CAR O ate Address Regi ster Mde
C4-Cl 3-bit Orate Address

NL6- N1 Station Nunber

A8 Al Subaddr ess

F16- F1 Functi on Code

G G Read Cycl e | oaded

5. Grcuit Description
5.1 Data Buffers and Register

Referring to circuit diagramH.1031, at the top on the left we see the Wite
Line Buffers. These ICs 11, 12 and 13 buffer the Wite lines onto the internal
bi-directional tri-state data bus, so that Coormand and Wite Data infornati on can
be witten into their appropriate Registers. Further down on the |eft-hand side,
we see ICs 1,2 and 3 which are bi-directional devices which connect the internal
bi-directional data bus to the Dataway Read Lines. Wen the unit is being
addressed as a "UWser" nodul e, these buffers feed information fromeither the
Command Data or Status Registers QUT onto the Read Lines. Wien the unit is
functioning as a SystemQate Program Source, i.e. it is perforning a SystemQate
Cycl e, these buffers either put Wite Data onto the Read Lines so that the
Executive Controller can transfer it to the Wite Lines for witing into the
addressed nmodul e, or they accept Read Data fromthe addressed nmodul e for storage
inthe Data Register, 1Cs 6, 7 and 8. Note that there is only one Data Register,
used for both Reading and Witing, thus its contents will be either the | ast set
of wite data given to the SCA or the | ast set of read data col |l ected by the SCA
The Data Register or Data Store itself is Aocked, or witten into, by K5 (CAB,
Qock Ato B) and is Read Qut by K4 (GBA Gite Bto A). K5 and K4 cone fromthe
Decodi ng and Control PALs, | Cs 26 and 27.
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5.2 Command Register and Qutput Drivers

The Command Regi ster or Command Store, 1Cs 16, 17 and 18, has its "B' outputs
connected to front panel LED s for indication and also to output buffers, 1G 21,
22 and 23, which place B— the Branch Code, C - the Oate MNunber, N- the
Station Nunber, A - the Subaddress and F - the Function Code onto the Dataway at
the appropriate tine. Individual 7438 buffer gates drive WO ( or SR - Stock
Regi ster Mbde), W1 ( or G- Gant @), and Cand Z (for SystemCrate
Initialisation) via nonostable |1 C30. Notice howthe System Grate WLine Drivers
for BCand Non WL to W4 are enabled by K9 (P.A Master and not BUSY), whil st
Subaddress A and Function Code F are Driven by K8 (P.A Master). This
di stingui shes between the initial part of the System Qate cycle where BON are
passed to the Executive Controller and the Normal CAMAC cycl e which then foll ows.

5.3 CAVAC Command Decode PAL and Control PAL

The Decode PAL | 26 | ooks at the incomng F and A when strobed by N and
not F4, conditioned by @Flag and a | atched version of the "Pending" flag. The
Pendi ng fl ag ensures that invalid user CAVAC commands are not accepted until a
| oaded Cycle has been conpl eted, while QF ag conditions the Q response to Read
Dat a Commands. The out puts of the decode PAL pass to the Control PAL, |1C 27, which
deci des whether to initiate a SystemQate Cycle through GCPU_SE and enabl es t he
Data Buffers as appropriate through KL to K7 which function as fol | ows:

K1 Being Witten to as a user nodul e: F(16) A(0) or A(1),
or F(17) A(12).

K2 Activate Read Data Line Buffers: F(0) A(0) or A(1),
F(1) A(12), or SystemQate Data IN or QUT.

K3 Data Fl ow from SCA TO the Read Lines: as above but System
Qate Wite Data invol ved.

K4 Data being Read fromthe Data Store: F(0) A(0)
K5 dock Wite Data into Data Store: F(16) A(0)
K6 Data being Read fromthe Command Store: F(0) A(1)

K7 dock Wite Data into Conmand Store: F(16) A(1)

Signal Functions are described in their active states as shown on the circuit

di agram Notice how some functions of the Control PAL | C 27 may be strobed by Sl
and S2, and al so how BUSY, PAM (P. A Master), DONE, RPT (Cycle Repeat), Cl4
(Command bit 14 = Function Code 16) and Cl13 (Function Code 8) are all fed to it as
inputs so as to condition its output states.
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5.4 Priority Arbitration Grcuitry

At the top of the diagramtowards the right we see the PPA INand P.A QUJT
connections to the standard Priority Arbitration Grcuit, which is set in motion
by GOPULSE fromthe Control PAL, or by an external Trigger signal. Once this
circuit has achieved Mastership of the System CGrate, PAM goes high, PEND NG goes
hi gh and DONE goes | ow These signals enabl e other parts of the circuit to assess
the progress of the current cycle as nentioned above.

5.5 Reset and Booking G rcuit

Just to the left of the P.A circuit we see the Power-on-Reset circuit,
i ncludi ng the Reset Command signal F(25) A(15), which conbine to produce the
general signal RESET. Just belowthis is the Booked Flag flip-flop, set by F(27)
A(0) and cleared by RESET. The Qoutput of this flip-flop drives the "Booked" LED
through | 25, an open collector inverter.

5.6 Status Register

Belowthe P.A Qdrcuit is a latch, 1C4, which is clocked by S2 when the SCA
is P.A Master, and which stores the states of Qand X It also produces a NO S2
signal, which gets asserted at the begi nning of each cycle since the latch is
cleared by the Start or G pulse, and which will only get de-asserted when the
latch is clocked (by S2). The outputs of this latch are fed through drivers to
their corresponding front panel LEDs. Wen the SCA's cycle is conplete, the
trailing edge of PAMclocks the "Alarmi flag, 1C31 pins 2 -> 5, whose data i nput
is the logical OR of NO S2 (which neans that an inconpl ete Branch cycl e has taken
pl ace, probably due to addressing a nonexistent crate) and NO X The out put of
this latch drives the LAM (L) |ine whenever LAMs are enabled in the Control
Regi ster, but not whilst Nis present as specified in the CAVAC specification, EUR
4100.

Just above the L Line driver are the nonostabl es and drivers for the
"Active" (doing a SystemQate cycle) and "N' (addressed) LEDs.

5.7 Control Register

To the right of the alarmflag circuit is the Control Register, 1C9, which
holds the four witeable bits of the CS.R or Control and Status Register, |oaded
by F(17) A(12), two bits of which are spare (SP1 and SP2). The two functioning
bits are bit 7, LAMEnable and bit 6, Repeat. Al four are returned to the Status
Regi ster read-out buffer, 1C4, which reads themback along with the states of Q
and X and the Pending and NO S2 signals in response to the command F(1) A(12). The
function of the Repeat bit is to cause the |last | oaded Coomand to be repeated
after the data fromthe previous cycle has been read out by F(0) AO).
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6. Parts List
Integrated Arcuits Passi ve Conponent s
SN7400N 1 C35 100R .3W RI8
SN74LSOON I C15 220R .3W RS
SN74LS02N I 29 470R .3W R8
SN74LS04N | C36 K0 .3W K7
SN7405N | 25, 1C32 2K2 .3W R9
SN7408N | C37 10K .3W RL, R3, R4, Rs,

R10, R12, R14, R16, RL7
SN7414N I C33 47K .3W R13
SN74LS14N I C10 68K .3W Rl11,R15
SN74LS27N I C5
SN74LS32N | C14 100K .3W R2
SN7438N |28, 1C34
SN7474N | C31, 1C38 220R x 8 RES PK RP4,5,6,7
SN74LS74N I 20 4K7 x 8 RES PK RPL, 2,3
SN74LS123N I C19, 1C30
SN74LS175N 1C9, 14 220pF CER G5
SN74LS240N ICl1, 12, 13 270pF CER &
SN74LS244N [Ne?! In0 CER &
SN74LS642- 1N ICl, 1R, 1C3, 11, 12,13 1uF 35V TANT C3, 4, C7
SN74LS652N 106, 1C7,138,1C16,1C17,1C18 100uF 16V TANT C1, QR
PAL 22V10 | @26, 127 (on sockets) 100nF Decoupl er "CD' x 45
' 1270P26' ' 1270P27'

1N5401 D1
RED LED T1 b3, D5, D6-D31 | NC.
GREEN LED T1 D2, D4
Tl S5/ MPS3646 TRL

PI GCFUSE 2AMP FS1



