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1. I ntroducti on

The 1330/ IBM PC Interface Set consists of a 1330 Personal Conputer CAMAC Interface
nodul e, an IBMpersonality card and an interconnecting cable two netres long. The
1330 supplied without the IBMPersonality card can only be used with the BBC Mcro
directly and a suitable cable for this is al so supplied.

Normal Iy, the interface (and personality card) will be supplied set up as the
"first crate" i.e.

| BM Address - Hex 280 |/ 0O PACGE
Cate O
R G Mde
Master Controll er
Interrupt Request to IRS

BBC Mcro Address FQO0 (HEX), Page FC on 1MHz Bus.
CGate 0, RG Mde, Master Controller.

2. 1330 Setting W
The unit consists of three printed circuit boards:

Station 24 Front

Station 24 Rear

Station 25
Since this controller is configurable as an Auxiliary Controller (ACB) it can be
pl aced anywhere in the crate: even so, referring to these boards by their 'Mster’
station nunbers is conveni ent and unanbi guous. Note that if not in Stations 24, 25
then those positions nust be occupi ed by a suitable Master.
These boards are set up as follows: -
2.1 Station 24 Front

2.1.1 Cate Select Switch. This is a DP Side switch.

For single-crate applications, select rate 0 as narked on the silk
screen, that is |GNCRE the markings on the swtch itself!

2.1.2 Link 1
Link "a" inserted - for use with BBC Mcro only -special circuit used.
Link "b" inserted - Any nmicro except BBC - i.e. IBMpersonality card.
2.1.3 Link 2

Speci al address decode links - not nornally used - should not be
fitted.
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Link 3

Acknow edge - not fitted.

Private Bus Term nation

Except where multiple 1330's are "dai sy-chai ned" onto the same private
bus cable, the 1330 will be the only device on this or the BBC 1M&z
bus, so termnating packs RNL, 2,3,4 should be fitted. In nulti-crate
situations only the last crate on the bus shoul d have the resistor
packs fitted. The maxi numrecommended | ength for the bus is 20 feet.
Standard Configuration Stn 24 Front

For |1 BM P AT:

Link 1 Position "b" inserted

Link 2 Not fitted
Link 3 Not fitted

O ate Sel ect Set to 0O
RN1- 4 Fitted

For BBC Mcro:

As |BMabove but Link 1 in Position "a".

2.2 Station 24 Rear

2.2.1

2.3 Station

2.3.1

2.3.2

Dat anay Pul | -up Resistor Packs

These 4 packs of 13 x 560 ohm pul |-up resistors per
DL socket RNL - RM should be fitted if the 1330
isin stations 24 and 25. |If the 1330 is an
Auxiliary Control |l er they nmust be renoved.

25 (see Sect. 3 for access)

Dat anay Pul | -Up Resistor Packs

If the 1330 is an Auxiliary Controller i.e. not in Stations 24 and 25,
then SIL Resistor Packs RP1 to RP9 shoul d be renoved, along with
discrete resistors R19, R20. The Resistor Packs are 8 x 560 ohm and
R19, R20 are 120 ohns.

Link 1 RGor ACL
For Nornal operation, RG Mde, leave this |link QUI. For ACL Mbde

Insert Link 1. Note that only one device is allowed to be in ACL Mde.
See Section 9 for further information on ACB configuring.
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2.3.3 Switch1 A B C D

SWM A B, Ccontrol the top 3 bits of the Encoded LAM
Register. Switch CPEN='1', CQLCSED='0'.

SWIC controls bit 5

SWIB controls bit 6
SWA controls bit 7

The purpose of these switches is to enabl e the Encoded LAM nunber to be
used as a Vector for a Service Routine. Nornally ALL CLCSED.

SWID control s the Subaddress Auto Increment Feature in conjunction with
SCOFT LAM (see Sect. 7.5) and appears as Bit 6 in the Status Register.

Qpen = '1'.
2.3.4 Standard Configuration Station 25

Link 1 @JT, Pull-ups IN SW A-Dall dosed.

3. 1330 Mi nt enance Access

For access to the conponent side of board 25, for exanple to renmove the pull -up
resistor packs, first renove the | eft-hand side cover fromthe nodule, pull the two
i nterconnecting ribbon cabl e sockets to Station 25 off their pin headers, then
remove the securing screws fromthe top rail of Station 25 at front and rear.
Loosen the screws securing the bottomrail of Station 25 front and rear and gently
swing this board away fromthe rest of the unit, taking care that the sockets do
not snag on the connector pins as you do this.

To reassenbl e, sinply reverse the procedure.

A ways store the resistor packs in a safe place if you do take themout, so that
they can be replaced if necessary.

4. 1330 Front Panel

The 1330 Front Panel has an access hole for the 34-way private bus, 3 holes for
access to the PGB nounted Request/Gant Connectors, four LED s and a reset button.

4.1 Privat e-bus Connect or

Bunp- pol ari sed 34-way right-angl e header with ejector clips. Pin 1is top
left.

4,2 I ndi cat or LEDs

4.2.1 Request/Gant LED - shows that RG node is selected by link 1 being OQUJT
on Station 25. WII nornally be on all the tine.
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4.2.2 Inhibit LED - shows the state of the internal inhibit flip-flop rather
than the Dataway Inhibit line. Cones on after Power W or Reset.

4.2.3 Addressed LED - flashes when the 1330 detects its own address.
Stretched to 10nS.

4.2.4 Interrupt LED - comes on to showthat an interrupt is being sent to the
conputer. This will happen if an Un-Masked LAMor FAIL is detected
while Interrupts are Enabl ed.

4.3 Reset Button - This perforns a "Power-on-Reset" on the whole nodule. In
particular, it resets the follow ng:

The Soft-LAMFlip-Fl op

The Wite-Data Latches

The Function-Code Regi ster

The Q and X stores

The CAMAG Cycl e gener at or

The Interrupt-Enabl e Fl ag

The Inhibit (SET), Cand Z Hip/F ops

Wi | st pressed, therefore, it stops the 1330 doi ng anyt hi ng.

5. 1330 Rear Panel

51 ACB Connect or
This is the standard 40-way ACB connection to other controllers in the crate.
It is a 40-way pl ug.

6. IBMPersonality Card - Setting W

Base Address - selectable by switches to one of 4 addresses in the 1/0O page as
fol | ows:

SWA SWiB ADDRESS ( HEX)
d osed d osed 200

en d osed 280 (St andard)
d osed pen 300

Qoen Qoen 380

NOTE THERE | S A KNOM ADDRESS CLASH BETWEEN A PERSONALI TY CARD SET TO ADDRESS 300
HEX AND | SA NETWIRK CARDS AND SOUND CARDS. TO AVOD TH' S, ALWAYS SET THE
PERSONALI TY CARD TO ADDRESS 280 HEX WHEN FITTING I T I NTO ONE CF THESE COWPUTERS.

Nornal |y, the address range is fromBase Address to Base Address plus 7F HEX for up
to 8 crates. However, in sone conputer installations, other peripheral devices do
reside at the top of some pages, which restricts the area available to CAMAC to
Base plus 5F locations. To cater for this, aLink is fitted on the personality card
to limt the address range:

Link 2 IN...6 Cates Maxi mum Link 2 QUT....8 Oates
The Standard Setting is Link 2 IN
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Interrupt Request Selection, Link 1: This allows you to select any one of nine IR
lines on the SystemBoard through which to interrupt the processor. IR 10, 11, 12,
14 and 15 are only avail able on the AT machi nes. The choice of IR line is beyond
the scope of this nanual, except to say that the ESONE Subroutines use |R5 for
interrupts.

7. Qperating and Programm ng
7.1 | BM PC XT/ AT and Conpati bl es

Renove the top cover of the conputer and install the personality card in a free
expansion slot. If the nachine is an AT or AT conpatible, then sone of the slots
wi Il have two edge connector sockets rather than one. These are the AB UD slots,
which carry the full 16-bit data bus. This is not inportant to the operation of the
personality card since it is only an 8 bit port, but the ABdDslots also carry
extra Interrupt |ines which you may w sh to use.

Havi ng chosen the expansion slot in which to fit the card, set the Base Address
Switches as desired, select the Interrupt Request Link and the address range |ink
as appropriate and fit the card, securing it with the fixing screw |f fitting
seens awkward, |oosen the bracket fixing screws where sone latitude is avail able
for accommodating slight nechanical differences.

Plug in the private bus cable, observing bump polarity. Before replacing the cover,
check that the personality card is seated correctly.

Set the links and switches on the 1330 and install it in the crate. Fit the private
bus cabl e observing bunp polarity and connect up the Request/Gant chain (see Sect.
9). Also fit the rear 40 way ACB cabl e between controllers, if there is nore than
one.

Swnitch ON the conputer, VDU and crate. Note that powering down the crate and 1330
will not affect the conputer.

| F THE COMPUTER FAI LS TO BOOT, CHECK THAT THE REQUEST/ GRANT CHAIN IS | NSTALLED
OCRRECTLY, SINCE THE 1330 MAY PONER UP WTH A CAVAC CYCLE PENDING AND IF TH S
HAPPENS, THE 1/ 0O CHANNEL GHECK WLL FAIL SINCE "START' 1S TRE

Wien the conmputer has booted up into DG5S, run BASIC (or GNBASICif it is not an
IBMPC and type in this program

10 FUN=&HR2BA "Function code register at base + 10
20 QJrT FWIN O ' Send Function code 0, do CAVAC cycle
30 FCR =1 TO 1000 ' Del ay | oop

40 NEXT |

50 @&Jro 20 "Do it again

Runni ng this programshoul d flash the Addressed LED, provided the base address is
sel ected to be HEX 300 (ot herw se change line 10) and the 1330 shoul d now be doi ng
CAVAC cycles. |If you have a Dataway Test Mddule, you will be able to observe this
happeni ng.
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If all is not well, check all your selections on the 1330 and on the personality
card and try again. Al so check the Request/Gant chain.

You are now ready to wite your Application Program possibly using the high-Ievel -
| anguage- cal | abl e- subrouti nes or maybe usi ng Conpil ed BASI C

Rerrenber that the registers in the 1330 are on WRD boundaries, so as to give
correct operation on 16 bit nachi nes, so their addresses are:

WR TE Addr ess READ

Functi on Code 28A

Station Nunber 288 Encoded L
Subaddr ess 286 Status Regi ster
Data Hgh Byte 284 Data Hgh Byte
Data Mddl e Byte 282 Data Mddl e Byte
Data Low Byte 280 Data Low Byte

7.2 BBC M cro

Plug the private bus cable into the 1M& bus connector in the base of the nachine,
observing bunp polarity. Plug the private bus cable into the 1330 and install it in
the crate, having set all its switches and links as desired, and switch on the
crate, conputer and nonitor. Switching off the CAMMC will not affect the BBC M cro.

Key in this programunder BAS C

10 FUN=&FQO5 "Function Code Register at base + 5
20 ?FUN=0 "Wite 0 to F code reg, do CAMAC cycl e
30 FOR I=1 TO 1000 "Del ay | oop

40 NEXT |

50 @QOro 20 "Do it again

Wien this programis run, the addressed LED on the front of the 1330 shoul d flash,
if not, check the link and switch selections and the Request/Gant chain. CAMAC
cycl es shoul d now be taking place, and a Dataway Test nodule will be able to
confirmthis.

Note that the 1330's registers are addressed on consecutive BYTE boundari es,
starting at HEX FQOO (Page FC on the 1Mz bus):

WR TE Addr ess READ

Funct. Code FQ05

Station No FQ04 Encoded L
Subaddr ess FQ03 Status Regi ster
Data H gh Byte FQ02 Data H gh Byte
Data Mddl e Byte FQo1 Data Mddl e Byte

Dat a Low Byte FCQ00 Data Low Byte
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7.3 General Progranm ng Consi derati ons

It is inportant to appreciate that it is not always necessary to |load all
paraneters for a coomand every time you wish to do a CAMAC cycle. For exanpl e,
readi ng the sanme nmodul e at the same subaddress repetitively need only invol ve
sending the F code and readi ng out the data. You may al so, of course, read the
Status Register to monitor X and Q etc.

Note al so that when the Function Code is witten, the 1330 will try to performa

CAVAC cycle immedi ately. It nmay well be prevented fromdoing so in multi-
controller ACB systens by other units, through Request Inhibit or Auxiliary
Controller Lockout. It is, however, quite unlikely that even under these

circunstances the 1330 will not have conpleted its CAVMAC cycle by the time the

sof tware accesses the unit again. |If the unit is accessed before it has conpl eted
its CAVAC cycle, the Fail bit will be set in the Status Register.

***  See Section 10 - Fast Access Modification  ***

7.4 Interrupts

e very inportant aspect of the handling of all interrupts should be well
under st ood before you write your software.

| magi ne that you wi sh to performa CAVAC command. You enter a sub-routine, which
starts to load the registers of the 1330. Hal fway through, you get an interrupt.
The Interrupt Service Routine accesses the relevant nodule, clears the LAMetc. and
exits. You will then return to your CAVAC command subroutine, but the Interrupt
Service Routine has overwitten some or all of your registers. How do you recover
this situation?

e way, of course would be to disable interrupts on entry to the CAVAC comrand
subroutine, and re-enable on exit.

Another way mght be to save all your paraneters on entry, count your way through
the subroutine, and nake the interrupt service routine save the Read Data and
Status Register on entry. Thus when you return to the Command subroutine, know ng
that you have been interrupted, you can assess how far you got and restart if
necessary.

Renmenber to Read the ENCL (Encoded LAM) before exiting the Interrupt Routine in
order to clear out the stored LAMand FLAG and restart the LAM scan.

7.5 LAMMask - Access to the LAM Mask is through Function Codes 64 and above:

F(64 + N Set Mask bit to '1 (Enable) for Stn. N (0 - 23)
F(128 + N Cear Mask bit to'0'" (Disable) for Stn N (0 - 23)
F(192 + N Leave Mask bit unchanged for Station N (0 - 23),
al | ow exanination of Mask bit and L Iine state through ENCL.

Not e: Station nunber O refers to the Software LAM set by F(49) and cl eared by
F(48). Setting the Software LAMwhile SWID is open will invoke the Auto- subaddress
Increment Feature. LAMO should be Masked CFF, of course, when using this feature.



Doc: UML330

Issue: F

Dat e: 25/ 1/ 99
Page: 11/ 21
Aut hor: PIJM

The presence of a Function Code of 64 or nore stops the LAM scanner and switches
the bottom5 bits of the Encoded L Register to becone the | ower 5 Function Code
bits as follows:

Encoded L Register - Normal Qperation

| 71 61514131 2]1]0]

/ [ \ \ /
/ I \ I
SWA SWIB SWIC 5 bit Station Nunber

Note that reading the Encoded L Regi ster when no unnasked LAMis present will give
a random nunber, so check the Status Register Interrupt Flag first.

Encoded L Regi ster - LAM Mask Access (peration

| 71 61514131 2]1]0]

/ | \ \ /

/ | \ [
Mask L Line SWC Lower 5 F code bhits
Bit State

Note: The LAM Scanner is restarted once a Function Code of |ess
than 64 has been witten to the 1330.

7.6 Status Register

The Status Register fornmat is as fol |l ows:

I X1 I I 1r1Ql - QResponse
/ A
/ I [ R B
X Response / / | | | Inhibit Flag
SWD FAIL | | Interrupts Enabl ed
I

Interrupt Flag
Sof tware LAM set

Not e: FAIL means that the last attenpted access to the 1330's registers was
not pernmtted since a CAVAC cycle was pending at the tine. This bit is reset by
F(40) or F(41). FAIL will cause a Drect Interrupt (that is to say an Interrupt

with no associated Encoded L) if Interrupts are enabl ed.

Note that the Fast Access Mdification described in Section 10 shoul d al ways
prevent 1/0 cycles being performed by an | BM PC AT machi ne or conpatible and so the
FAIL bit shoul d never be set.
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7.7 Speci al Function Codes

Code(s) Pur pose Code(s) Purpose

0-31 Nor mal CAMAC cycl e 40 Di sable Interrupts
32 d ear Inhibit 41 Enabl e Interrupts
33 Set | nhibit 48 d ear Soft LAM

34 Z cycle, clear | 49 Set Soft LAM

35 Z cycle, set |

36 Ccycle, clear |

37 C cycle, set |

8. Grcuit Description

This circuit description should be read in conjunction with the following Grcuit
D agr ans:

H. 1014 IBMPersonality Card Qrcuit D agram
H. 1015 1330 Station 24 Front and Rear O rcuit D agram
H. 1016 1330 Station 25 Grcuit D agram

8.1 Personality Card

Starting at the top left of the diagram the card is powered fromthe System Board
+5V power rails. It consunes about 200 nmA

Just bel ow the decoupl i ng capacitors we see the Base Address Conparator and

Sel ection Switches. Looking for equival ence on either side of the LS85 conparator,
we rmust have - AEN | ow and SA9 high, then SA7 and SA8 nust equal the states of SW A
and B. These two switches sel ect the Base Address to be one of four val ues; HEX
200, 280, 300 or 380. The conparator is enabled by a Hgh on A~<B IN pin 3, and
this comes fromIC4 pin 8 which will go high when either -10OVNor -1CR goes | ow,

that is the Processor is doing either an I/OWite or an I/O Read. The output of
the LS85 conparator is output as notDS (Device Select low fromIC4 pin 11,
provided that | C4 pin 12 is high. This will be true if either Link 2 is QJT or |C4
pins 1 and 2 are NOT both high. This gate, |C4 pins 1,2 and 3 is looking for a

O ate Address of 6 or 7 so as to avoid possible clashes with other 1/0 page devices
at the top of some Base Address pages. Notice at this point the gating which
prevents DS being output if START is TRUE as described in section 10 and al so the
gate, which sends out | GCHRDY (1/O channel ready) in the false state at this tine.

Ve will, therefore, get Device Sel ect and al so enabl e the bi -directional Data
Buffer, 1C 1, when our Base Address is present and the crate address is in the
range 0 to 5 (unless Link 2 is QU).

Notice that the CRof -IONand -ICRis output as ENABLE (E), and that the addresses
for crate and register address decoding are shifted by one bit so as to put
regi sters on Wrd Boundari es.

Notice al so that we generate the Read/ Wite signal (R notW from-I1ON
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The Drection signal for the bi-directional data buffer is obtained from -1CR and
deci des whether data flowis FROMor TO the processor.

Bel ow the data buffer, we see the RESET line fromthe SystemBoard, which is
inverted to give notINT to the controller. Belowthat is the Interrupt connection
system where the active LONINIR line fromthe controller can be patched to one of
9 SystemBoard IR (Interrupt Request) lines.

8.2 Station 24 Front and Rear

Starting again at top left, we see first the Crate Address decoder, 135, which is
enabl ed by not @ on pin 4. The two other enable inputs, pins 5 and 6 are not

nornmal Iy used and are held in the active state by R5 and R6. Addresses A3, A4 and
A5 are then decoded, and if the Crate Select slide switch is in the right position,
then the common output line, pulled up by R11 will go LON This then triggers the
Addressed LED flasher, 109, D1, C3 etc., and enabl es the Regi ster Read decoder,

I C3, the Register Wite decoder, IC4 and the bi-directional data buffer, 1C5.

The Read and Wite decoders are enabled by E, and are selected, as you m ght
expect, by RnotW Register selection is based on address lines A0, Al and A2.

The signals RO to R4 and VO to W6, all active LON go off the board via the 34 way
ri bbon cable connector to Station 25, along with the Data Bus, D0 to Dr.

The not QO signal nentioned above cones frombottomleft on the diagram and is
generated as fol | ows:

After de-glitching by R2 and @, the notDS signal is fed to Link 1. This selects
either the "pure" version (link 1 b) or a "cleaned-up" version (link 1 a). The

"cl eaned- up" version is incorporated to cope with a "double E pul se" problemon the
BBC M cro, and need not concern us when using the 1330 on an | BMPC

The selected DS pulse is then fed to the "collision detector”, |C9, which detects
an attenpt to Read or Wite the Interface while a CAVAC cycle is pending. The
output of this latch is fed to Station 25 as FAIL after latching again in the
cross-coupl ed gates, 1C8. The Fail detector, I1C9, is reset as soon as a valid
access is attenpted. The cross-coupl ed gates are reset by K6+PONR, which is pul sed
by Function codes 40 or 41 (Disable or Enable Interrupts) or

Power -on- Reset .

In this area we al so see the active | ow I NTR open-coll ector output, which is the
AND of INTEN (Interrupt Enable) and LSUM (unMasked LAM Present) with the FAIL
signal diode-CRed in for good neasure.

The right hand side of the circuit concerns itself exclusively with the Dataway
READ and WRI TE | i nes.
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The READ lines are pulled up by removabl e resistor packs and are fed to inverting
tri-state output | atches (ALS534), ICs 11, 12 and 13. These are all clocked by
READS2, which comes from Station 25 and denotes that the 1330 is READ NG and t hat
S2 strobe is present. Their outputs are enabled by RO, RL and R2, the decoded
Regi ster Read signals fromStation 24 Front, in order to allowthe conputer to
obtain the READ Data fromthe | ast CAVAC cycl e.

Notice that the internal Data Bus is HGH TRUE, as opposed to the Dataway, which is
LONTRUE.

To the right of the Read Latches are the Wite Latches, which are strobed by
Register Wite signals WO, WL and W2 and whose outputs are driven onto the Dat anay
Wite lines, which are again pulled up by renovabl e resi stor packs, by 48mA drivers
enabled by the signal WRTE. This is generated when the 1330 is doing a CAVMAC
cycle involving Wite Data and is asserting BUSY.

Station 24 Front is powered fromstation 25 via the 34-way ribbon cable, while
Station 24 Rear takes its own power fromthe Dataway.

8.3 Station 25
The Arcuit Dagramfor Station 25 splits neatly into sections:

Top | eft LAM Scanni ng, LAM Mask

Top ri ght Function Code Decoding, C Z 1 control,
Interrupt Enable, Status Register

Bottom | ef t Station Nunber decodi ng and buf fering,
Subaddr ess out put

Bott om ri ght ACB Arbitration, CAVMAC cycle generation

Top left we see the L lines fromthe Dataway, buffered by ICs 4, 5 and 6 and fed
tothe miltiplexers, ICs 7, 8 and 9 and to the ACB AL lines. Wen the 1330 is NOT
in Stations 24 and 25, the buffers are turned G-FF, so as not to see the Data on the
Read and Wite lines, by signal MAS. This signal is Hgh, i.e. the buffers are
Enabl ed, when the resistor packs are IN Wen they are renmoved for use of the 1330
as an Auxiliary, MAS goes LON switching CFF the buffers and al so disabling the N
l'i ne decoders.

The AL signals are scanned in turn by the LS355 nultiplexers, along with the
Software LAM SLAM fed in as LAMO. The open-collector outputs of the

mul tiplexers are "Wre CRed" together (pins 19), and pulled up by RO. The scan
oscillator, 1C18 (LS393), which is clocked by the master 10M# clock, controls the
scanning of the nultiplexers. Each L line is therefore selected in turn and its
state presented to |5 pin 8. The scan address is also fed to the Mask RAM [ C19
(74S201), whose active low output is presented to |25 pin 9. If IC5 pins 8 and 9
are ever both lowtogether, that is to say the LAMis present and the Mask out put
is True, then the LSUMLatch 1C39 pin 9 will be set high. This has two effects;
first it causes an Interrupt, if Interrupts are enabl ed, because LSUM goes to
Station 24 Front for output as INTR second, it stops the scan oscillator through
IC 27, pins 13, 12, 11. The LAM Scanner is now "frozen", with its scan address

poi nting to the unMasked LAM
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The conputer can read this address by reading ENOCDED L (R4). This enabl es the
buffer 123, which outputs 5 bits of LAM scanner address plus three bits of swtch
data fromSWM Ato C W have not yet touched on the address multiplexers, ICs 16
and 17, which are normally selecting their B inputs in the absence of signal M.
This signal will be active LONwhenever Function code bits F64 or F128 are present,
whi ch denotes "Mask Twi ddli ng", hence the nanme MI. Wien this takes place, the scan
address becomes equal to the bottom5 bits of the function code. The correspondi ng
bit in the Mask RAM can thus be witten to '0" or "1 and the state of both Mask
RAM out put and L |ine observed through reading the encoded L.

Witing to the Mask RAM works as fol | ows:

O power-up, the Function Code latch | Q2, top right, is cleared to ensure that M
is not true.

A burst of scan oscillator pulses (Bis fed to the wite (W pin on the Mask RAM
while the data is zero. (1Q28 pins 3,2,1 wite pulses; ICl7 pin 13 to pin 12 for
zero data). This clears all elenents in the Mask RAM Wen either F64 or F128 is
present, but NOT both (1 C30 pin 11 conditions 18 9,8,10), the pul se which strobes
the Function Code decoder PROM generated fromVWp, puts a Wite pul se on pin 12 of
the Mask RAM witing the state of F64 into it on DN (F PROM pul se | C49 pin 13,
F64 to ICL7 pin 14 to pin 12 to DN on RAV).

Notice that the scan oscillator is stopped when MI is true, so after altering the
mask one nust send a Function Code |less than 64, to free it, and also that the scan
oscillator resets itself on 24, through IC30 pins 4,5,6, so that it scans 0 to 23
and back to 0 again.

Notice that reading the Encoded L with R4 generates a short reset pul se for the
LSWM | atch, freeing the scan oscillator. The LAMscanner will then search for
anot her unMasked LAM It will thus either go right the way round to the original
LAM or nay find another. Scan tine is 400nSec per LAM i.e. 10 microseconds per
conpl ete scan. The purpose of the LSUMIatch and the "rel ease- scan" systemis

t wof ol d:

To detect and hold "fleeting" LAVE

To allow an Interrupt service routine to find out not only which station caused the
Interrupt, but also if any other nodul es, possibly higher priority ones, have
requested service since the original request was nade.

Bottom Left we see the N Store and its decoders, ICs 20 (store) and ICs 1, 2 and
3. The N Store is clocked by W and its output is enabled by AFG) a version of
Dat anay BUSY. The N value fromthe store is fed to the decoders and al so QJT onto
the ABENIlines while it is doing a CAVAC cycle. At all other tinmes it accepts EN
data fromthe ACB and feeds it to its decoders. Thus, if it is Master (Stations 24
and 25) then the 1330 will decode any valid ACB ENgiven to it. Wen it is not
Master, the decoders are disabl ed anyway.
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Just to the right of the N Store we see the Subaddress Store/Counter. This is

normal Iy sinply |loaded with the desired subaddress val ue, which is output onto the
Dat anay as usual . |f, however, the Software LAMis set (renenber that it should be
Masked CFF to avoid an Interrupt), then the GCount Enable pin of the chip, pin 7,
will be high allow ng the End Pul se fromthe CAVAC cycle generator to increnment the
subaddress, provided, of course, that Switch 1D is open to enable |43 pins 4,5, 6.
This is intended for applications where a |ot of subaddresses need to be scanned in
turn, for exanple a 16 channel ADC, to save having to reload the subaddress each
tine.

Top Rght we see the Function Code latch, 12, and its decoding PROM | C26 "1 BM
V2"'. After the new F Code has been |atched in, a 100nS pul se del ayed by 100nS
strobes the PROMvia pin 15. The outputs of the PROMfunction as fol | ows:

Functi on Code Action Resul t

0-7 pul se pin 2 gener ate READS?

16-23 pul se pin 1 generate WR TE

40-41 pul se pin 6 set or clear |NTEN

48-49 pul se pin 4 set or clear SLAM

32-37 pul se pin 7 set/clear |, generate Cor Z

0-31, 34-37 pul se pin 5 set START |atch, cause a CAMAC cycle

Notice howthe flip-flops for READS2, WRITE, C and Z, set by the various pul ses
fromthe PROMare all knocked down by End Pul se fromthe CAVAC cycl e generator.
Note also that if either the Cor the Z flip-flop is set, then NCBUSY i s generated,
| A5 pins 13,12,11, to inhibit all the AL F and N outputs.

At the bottomof this section of the circuit, on the right, we see the Q and X

| at ches, which sanple these lines at Sl tine. The outputs of these |atches go to
the SR buffer (Status Register), |24, whose outputs are enabl ed onto the Data Bus
by R3.

Bottom R ght we see the CAMAC cycl e generator, set in notion as described above by
the START signal, and cl ocked by the 10MHz master oscillator, |C40, RV1. The
operation of this state machine is beyond the scope of this manual, but suffice it
to say that it conforns to all the specifications of EURG500, including aborting on
ACL etc. and can operate in either RRG or ACL nmodes.

The monostabl e 1C46 and flip-flop 1CGA7 act to ensure that End Pulse is only
generated on the trailing edge of a conplete BUSY pul se, and therefore that ACL
aborted cycles are ignored fromthe point of viewin particular of resetting the
START | at ch.

Also in this corner of the circuit is the power-on-reset system which generates
active low and active high reset pulses for all parts of the circuit for about
200ntec after power-on and also in response to the front panel reset button and the
reset line fromthe conputer.

The rather conplicated systemof zener and transistor etc. ensures that even a
brief interruption of the supply will be recogni sed and nal - operati on avoi ded.
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9. ACB Configuration Infornation

O the front of the 1330, there are three LEMD sockets, |abell ed REQJEST, GRANT IN
and GRANT QUT. Wen constructing a nulti-controller ACB system very careful
thought nust go into the way that each device is included in the arbitration
scheme, which these sockets construct.

Sone devices are very fast indeed and, if placed at the top of the arbitration

hi erarchy, woul d effectively "lock" everybody el se out. These devi ces, although
they must be reasonably high in priority so as to achi eve opti numthroughput, must
not be allowed to prevent other nore inportant devices from performng essential
control actions. These "nore inportant” devices will usually be conputer
interfaces, which, although their access rate may be relatively slow, will
neverthel ess require to "get in" whenever they need to, in order to service
Interrupts, for exanple.

Wien connecting up the Request/@Gant chain, therefore, always renenber to put the
main conputer interface if not first, then certainly second in line. The faster
devi ces, although they may experience interruptions in their streans of activity,
will be only slightly affected by the other devices doing their cycles.

The ACB cabl e at the back (the 40-way ribbon cabl e) connects REQUEST together for
all ACB Controllers. Wing the front panel LEMD sockets, the Hghest Priority
devi ce then connects REQUEST to GRANT IN then its GRANT QUT is connected to CGRANT
IN on the next lowest priority controller, then GRANT QUJT on this to GRANT IN on
the next, and so on. REQJUEST is an open-col lector output; GRANT INis a pull ed-up
input; GRANT QUT is an open col lector output, thus the wired-CR arbitration system
is constructed.

10. Fast Access Mdification

In Section 7.3, brave words were spoken about it being very unlikely that a
processor woul d be able to access the 1330 agai n, having caused a CAVAC cycle to
occur, before that cycle had conpl eted. This was probably quite true when the 1330
was designed in 1985 but it appears to be very far fromit now (Dec 1988) with the
arrival of "Zero Wit State" 286 and 386 machines with clock speeds of 25 M and
above. Wien "Machi ne Code" software such as the ESONE routine package is run, or
code froman optimsed Conpiler, software running on these new machines is quite
capabl e of "beating" the 1330, especially when it has to arbitrate with other ACB
devi ces for Orate access.

For this reason, a nodification has been included in the design as of Decenber 1988
to cope with this potential problem This nodification involves sending the START
signal, which denotes that the 1330 is either doing or is about to do a CAMAC
cycle, down the Private Bus cable in an inverted form so that the Personality card
can del ay the processor's next cycle using | OCCHRDY - |1/0O Channel Ready - in the

Fal se state.
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The circuitry on the personality card works as fol |l ows:

Wien the Address Conparator IC5 sees an |/ORead or Wite at its address, pin 6
will go high (A-B QJT). |If START is true, then |OQCHRDY will be pulled | ow
imrediately by 1C 4 pin 6. The processor will insert wait states into the 1/0O cycle
until |OOHRDY is released, at which point the data will be transferred and the read
or wite cycle will conplete.

The Tining D agram bel ow shows how the nodi fication ensures correct operation when
an F Code Wite is followed swiftly by a Status Register Read, for exanple: -

* % A**
I
1
[ F Code | | Status |
notDS | Wite | ] | Read |
| [<-> | |
I
I I
START [ CAVAC |

I Cycle L

The Tinmng D agramshows a gap between the trailing edge of the Function Code Wite
pul se and the START signal going TRUE This delay is due to the F Code strobing
nonost abl es of 1C49 and clearly if the processor were to start a second access at
"A', i.e. before START goes TRUE, then an error woul d occur. To avoid this,
changing | 49 froma 74LS123 to a 74123 has reduced the del ay, and G5 has been
removed. This reduces the delay fromapprox. 250 nSec to about 90 nSec.

11. Physical and Hectrical
The 1330 is a two-width CAVAC controller. It consunes a total of approximately 2
Anps fromthe CAVAC +6 volt |line; no other supplies are used. Due to the | ow power

consunption of the unit, forced air-cooling is not essential.

The IBMpersonal ity card consunes approxinately 200 nillianps of +5 volt power from
the PC. No other power supplies are used.
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Parts List and Assenbly Details

Station 24 Front

12. 1.1 Integrated Arcuits

Type Qy Component Ref er ence
74102 2 ICL, 1C8
74LS04 1 I C10

74L.514 3 1, ICr, 11
74LS74 1 I

7415138 3 13, 14, 1G6
7415245 1 1G5

12.1.2 D screte Seniconductors
2N3704 1 TRL

1N4148 3 D1, D2, B3

12.1.3 Passi

1K x 13 Res.Pk 4 RNL, R\2, RN3, RM (on sockets)
220R 0. 25W 2 R8, RO

470R 2 R5, R4

1K0 6 R, R, RB, R4, R, R/

3K3 3 R0, R11, R12

100K 1 R13

22pF cer. 2 Cl, @

220pF cer. 1 C10

100nF cer. 6 4, &, G, C7, B, ™

1uF 35V tant. 1 G

12.1. 4 M scel | aneous

1 pole 8way slide switch 1 SWL

34-way rt. angl e header with |atches 1 T&B 612 3454 ES

Station 24 Rear

12.2.1

7404
7438
74LS273
74ALS534

ve Conponent s

Integrated Grcuits

1
6
3
3

ICl

I, 143, 14, 1G, 16, 1C7
138, 1, 1C10

ICl1, ICl2, 1C13
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Parts List & Assenbly Details (cont'd)
12.2.2
1N4005

1 D1

12.2.3 Passi ve Conponent s

560R x 13 res.
100nF cer.

pk. (on sockets)

12.2.4 M scel | aneous

1 anp Littel fuse

12. 3 Station 25
12.3.1 Integrated Grcuits
Type Qy Cormponent Ref er ence
74LS00 2 |27, 143
741502 5 IC25, 128, 19,142, 1CG45
7404 1 | 44
741508 4 | C25A, 1C30, 141, 1G50
74L.514 1 | C35
7438 5 ICl1, IC13, 1C4, 1Cl5 1C31
74LS74 6 IC36, 1C37, 1C38, 1C39, 147, |48
74LS75 1 | 34
74123 1 | 49
7415123 2 | C46
745124 1 | 40
74L.S157 2 1 Cl6, |IC1l7
7415161 1 1
NB2S23N 4 ICL (NDA), I (NDB), IC3 (NDO, 126 (1BMWV02)
74201 1 I C19
74L.S244 5 14, 1G5, 105, 1Q3, IC24
7415273 1 1 22
74L.S355 3 I1C7, 138, 10
74L.S374 1 1 C20
74S374 1 | C32
741.S393 1 | C18
7415620 1 I C10
75452 1 I C12
82S100 1 | C33 (1330)
12.3.2 D screte Sem conductors
2N3704 1 TRL
1N6401 1 D1
BzY88C3V3 1 D2
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D screte Sem conduct ors

4 R\L, R\2, R\3, RM
5 a, @ &g o &
1 FS1 (on inserts)
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Parts List & Assenbly Details (Cont'd)

12.3.3 Passi ve Conponent s

560R x 8 SIL 10

120R 0. 25W 2
220R 2
470R 1
560R 2
1KO0 6
4K7 3
10K 5
82K 1
220K 1
5K PRESET 1
10pF 1
33pF cer. 2
100pF cer. 1
100nF cer. 12
1uF 35V tant. 1
2.2uF 35V tant.1
68uF 16V al . 2

Station 25 Cont.

12.3.4 M scel | aneous

PCB Mounted LEMD Socket
34-way straight header
40-way rt. angl e header

RP1 - RP10 inc. (RP1-9 on socket strips)
R19, R20 (on sockets)

R6, R7

R10

R5, R8

R4, R9, R15, R21, R22, R23

R16, RL7, R18

R3, R11, R12, R13, R4

R1
R2

g

note: 6 not fitted

RRRSRRQ
] 9

3  20-way straight header 1
1 4-way on/off DL switch 1 SW
1 2 anp Littelfuse 1 Fs1

12. 4 Modul e Assenbly Parts

2-wi dth CAVAC rodul e kit;

Stn 25.
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F
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Front panel machi ned and engraved; Rear panel nachi ned;
TIL 209 LED (Qy 4), wired to P(Bs 24 Front and 25; Mn push button (PB), wired to

Note: Allow 10 inches of wire on connections of push button and Stn 25 LEDs to
permt the nmodule to be opened up for access.



