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1. Introduction

This single width CAMAC nodul e acts as a Master (or Slave) Node for an Intel

BI TBUS (TM Network. Full facilities are included for transmtting and receiving
messages, and nmenory sites are available for program and data stores. The

consi derabl e assi stance of staff at N KHEF, Holland in the design and

i npl enentation of this module is gratefully acknow edged.

2. Features and Facilities

8044 BI TBUS Enhanced M crocontroll er processor, 12WVHz cl ock.

Asynchronous (Sel f-clocked) opto-isolated RS 485 serial port at 62.5 or 375
Kbits/sec. with Repeater support.

32K x 8 (62256) SRAM EPROM site for firmmare or down-I| oaded code.
32K x 8 (62256) SRAM site for data storage
(Both nmenory sites may be fitted with srmaller devices if desired)
** Diagnostic Mdde for putting the 8044 "OFF Line" and writing/reading the on-
board nmenory areas/swi tches/FlIFOs etc.
using a 16-bit writeabl e/readabl e pointer.
** 9-bit Transmit FIFO 512 bytes deep
** 9-bit Receive FIFO 512 bytes deep
(Ot her FIFO depths avail abl e)
**  Full Message/ FIFO Control Logic
** 8-bit BitBus Node Address select swtch

** 8-bit Configuration select switch

** Full Dataway Comrand decode

3. Operational Description

The main function of this unit is to permt a CAMAC Host/controller to send and
recei ve nessages to and fromthe 8044 BI TBUS processor in this nodule so that
rempte BI TBUS nodes can be instructed to performtasks, output or collect data and
send replies.

The nodul e operates in two principal npodes: Normal and Di agnostic.
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3.1 Normal Mbde:

In Normal Mode, the unit uses the FIFOs to pass data between the processor
and the CAMAC port, with flags signalling "Data Ready" at the Receive (RX) port
and "Space Available" at the Transmit (TX) port.

In Normal Mode the nodul e responds to the foll owi ng conmmands: -

Command Descri ption X Q
F(0) A(1) Read RX FI FO 1 Dat a Ready
F(1) A(12) Read Status Register 1 0

The Status Register shows Processor and FI FO st at us:
Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
TFNF /I TFNE |/ RFNF RCMD RFNE / DI AG. P1.1 P1.0

TENF  Transmit FIFO not Full ('1" = not full)

/ TENE Transmit FIFO Enpty ('1' = TX FI FO enpty)

/ RFNF Receive FIFO Full ('1" = RX FIFO full)

RCVD Command Byte of Receive Message detected ('1' =TRUE)
RFNE Receive FI FO not enpty ('1'" = RX FIFO not enpty)

/ DI AG. Di agnostic Mbde ('1' = Normal, '0' = Diagnostic)
P1.0, 1.1 Processor Status

F(8) A(15) Test LAM out put 1 Q = LAM set
F(16) A(0) Wite TX FIFO 1 T. FI FO not full
F(24) A(O) Disable TX Enpty LAM 1 0

F(24) A(1l) Disable RX Conmand LAM 1 0

F(24) A(15) Disable processor, enter
Di agnosti c Mode 1 0

F(25) A(15) RESET - Reset processor, clear
flags, enter Nornal Mode. 1 0

(RESET is given internally at Power On)

F(26) A(O) Enable TX Enpty LAM 1 0
F(26) A(1l) Enable RX Command LAM 1 0
F(27) A(0) Test TX Enpty LAM Enabl ed 1 Q=Enabl ed

F(27) A(1l) Test RX Command LAM Enabl ed 1 Q=Enabl ed
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3.1.1 FIFOs Flags and LAMs (see al so Section 4.)

Each of the FIFOs has an Enpty and a Full flag. Al four are visible through the
Status Register. RFNF and TFNE are presented to the 8044 processor to tell it
respectively that it may output bytes to the receive FIFO and that bytes are
available to read fromthe transnmt FIFO, signalled by it not being enpty. On the
CAMAC side, either of two flags, each of which has its own enabl e/ di sable fl ag,
may give rise to a LAM (nmodul e ' Look-At-Me' = Interrupt) output. The flag
associated with the TX path says sinply that the TX FIFO is enpty, so a conplete
message may be written from CAMAC into the TX FIFO to be transmitted by the 8044
processor to a renpte Node. On the RX side, logic detects when the processor
wites a Cormand Byte (see below) into the RX FIFO, signalling the end of a
message which is now ready to be read out. This flag is reset by the CAMAC port
reading the RX FIFO at the tinme when the Command byte is output.

3.1.2 Data Formt

The data path between CAMAC and the 8044 is two FIFOs 9 bits wide with 8 data bits
and the ninth bit being used to flag a conmand byte. Command bytes are added to
the end of all BITBUS nessages and, in the case of the Transnit path, logic
detects when the ninth bit has been witten as '1' to tell the processor via a
signal called TCVMD (Transmit Comrand) that a conmand byte is in the TX FIFO The
TCMWMD flag is reset when the 8044 processor reads the TX FIFO at the Command FI FO
address FFOl1l i nstead of the Data FIFO address FF00. The Q response of the nodul e
to the Wite TX FIFO command is '1' until the FIFOis full.

When the 8044 processor wites a conmand byte to the receive FIFO, by witing to
FFO1 instead of FFOO, logic detects this and sets the RCMD (Receive Command) fl ag
which is visible in the Status Register and may also set LAM This neans that a
conpl ete nessage has been written into the RX FIFO. As the data is read out (F(O0)
A(l)), bit 9 identifies data/conmand ('1' = Command) and Q='1' is given until al
byt es have been read out.

3.2 Diagnostic Mde
This nmode is intended as a test feature, and entering the nbde with the command
F(24) A(15) disables the processor and allows conplete access to the nenory and

I/ O areas from CAMAC. The nenory address used is stored in a 16-bit auto-
i ncrenmenting pointer register which nay be witten and read: -

X Q
F(1) A(O) Read Di agnhostic Pointer 1 0

F(17) A(0) Wite Diagnostic Pointer 1 0



Doc: UML360

| ssue: C

Date: 29/08/97
Page: 5/11

Aut hor : PJIM

The standard data read and write conmands F(0) and F(16) now all ow the CAMAC
controller to wite and read the 8044's nmenory and 1/ O at the address stored in
the pointer, with the pointer increnenting after each conmand. For testing a
single location, this increnmenting can be turned off:

X Q
F(24) A(2) Disable Pointer |ncrenment 1 0
F(27) A(2) Test Pointer Increment Enabled 1 Enabl ed

(The pointer increment is automatically enabled on entry to diagnostic node, so no
command is needed to enable the feature).

4. Menory Map
Addr ess Cont ents Not es

FFFF Node Address Switches 8 bits

FFFE Configuration Switches 8 bhits

FFO1 Conmand Byte FIFO ) = Data FIFO + Fl ag

FFOO Data Byte FIFO ) see Note 1 bel ow

8000- FFFF Program Menory )

0000- 7FFF Data Menory ) see Note 2 bel ow

Note 1: The 8044 processor expects there to be a total of four FIFGCs in a master
node configuration as used in this nodule; that is Transmit Comand, Transmt

Dat a, Receive Command and Receive Data. This nodul e uses just two FIFGCs, with the
Dat a/ Command FI FO sel ection through the | east significant address bit (FFOO/FFO1)
and data/command bytes identified by the ninth bit as descri bed above.

(I'n Normal Mode, TX and RX FIFCs are at the sanme address(es), the 8044 processor
reads fromthe TX FIFO and wites to the RX FIFO. In diagnhostic node they are
separated, so that both nay be witten and read from CAMAC, the TX FI FO renai ns at
FFOO/ 1, the RX FIFO noves to FF80/1).

Note 2: The 8044 processor maintains two nenory maps, one for Code (i.e. Program
Space) and one for Data (i.e. Random Access Menory and I/0O). This nmodule is fitted
as standard with 32K of RAMin each area as shown above. Notice how the top of the
Program Menory appears to conflict with the FIFOs and Confi gurati on/ Node Address
switches, but they do not, of course, since they are in different "Processor
Spaces".
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5. Communi cati ons

The unit communi cates with the BI TBUS network over an RS 485 connection, which
will operate as standard at 62.5 or 375 Kbits/second asynchronous. |In addition
opto-isolation is included to separate the unit fromthe signal network.

Hytec El ectronics also offers a wi de range of small renpte node assenblies
featuring digital inputs/outputs, anal ogue inputs/outputs and counter channels.

5.1 Message Formats

A full description of BITBUS nessages is clearly beyond the scope of this manual
but to give the user an idea of how this nmodule is used, here is a typical nessage
sequence, talking to a renote node at address 80 HEX. The 1360 nodule is set to

addr ess FF HEX.

First we send a "SYS" nessage to ask the renpte node if it is OK and what tasks it
i's running: -

Byte Byte Comments

TX RX

OF OF Tot. nessage length incl two |ink bytes
Type 40 Co Reply bit is set

80 80 Renpt e Node Address
Task 00 00 To Task 0 on renmote node
Cmd/ Rsp. 03 00 Reply Byte = 0 = K

00 01 RAC Task is active
Data 2 00 00
Data 3 00 00
etc. 00 00

00 00

00 00

00 00

00 00

100 100 Command byte = 'end of nessage
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Now we send a nmessage to write some data into external data space on the renpte
node: -

Byte Byte Comments

TX RX

14 14 Tot. nessage length incl. 2 link bytes
Type 40 Co Reply bit is set

80 80 Rermot e Node Address
Task 00 00 To Task 0O
Cmd/ Rsp. 09 00 09= wite external data nmenory

Reply Byte = 0 = K

Data 1 04 04 Hi gh byte, ext. nmenory start address
Data 2 00 00 Low byte, ext. nenory start address
Data 3 01 01
etc. 23 23

45 45

67 67

89 89

AB AB

CD CD

EF EF

AA AA

55 55

FO FO

100 100 Command byte = 'end of nessage

Now we' |l send a nessage to read the data back from external data space on the
renote node: -

Byte Byte Comments

TX RX

14 14 Tot. nmessage length incl. 2 link bytes
Type 40 Co Reply bit is set

80 80 Rermot e Node Address
Task 00 00 To Task 0O
Cmd/ Rsp. 08 00 08=read external data nenory

Reply Byte = 0 = K

Data 1 04 04 Hi gh byte, ext. nmenory start address
Data 2 00 00 Low byte, ext. nenory start address
Data 3 00 01
etc. 00 23

00 45

00 67

00 89

00 AB

00 CD

00 EF

00 AA

00 55

00 FO

100 100 Command byte = 'end of nessage
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6. Setting Up

6.1 Code Menory Site Configuration - P1-P5.

As Standard, these links are set up for a 32K x 8 RAM chi p, HWb62256 or sinilar.
Link P1 to P5 and P2 to P4.

To fit an EPROM for exanple a 27256, proceed as foll ows: -

Link P1 to P4, link P3 to P5.

Menories fitted in the Data and Code nenory sites should have an access tinme of
150nS or better. Both devices supplied a standard are suitable.

6.2 Repeater Control Enable - JP1, JP2.

As Standard, these junpers are set for No external Repeaters, neaning that Data
Direction is controlled by 1/O (In/Qut) on the 8044, pin 10. Optionally, the
junpers may be set so that /RTS (Request to Send) controls Data Direction and the
/ RTS signal is output on the BITBUS connector in order to control renpte
repeaters.

Fit JP1, omit JP2 : No repeaters.
Fit JP2, omit JP1 : Repeaters used.

6.3 Configuration and Node Address swi tches.
SWL sets the BI TBUS Configuration; switch element 1 controls the |east significant

bit (D0O), switch element 8 controls the nost significant bit (D7). OFF = '"1', ON =
"0,

St andard settings: - El emrent Setting Action
1 OFF )
2 OFF ) 62. 5Kb Asynch. *
3 ON reserved
4 OFF [/ EA pin
5 OFF Menory decode 'B'
6 OFF Byte FIFO fitted
7 ON I nterrupt Mode FI FGs
8 ON reserved

Note * : For 375Kb/ Sec. Asynchronous operation, set element 1 to OFF and el ement
2 to ON

SW2 sets the Node Address; switch elenment 1 controls the |east significant bit DO
whi ch corresponds to address binary/decimal 1, switch elenment 8 controls the nopst
significant bit D7 corresponding to decinmal 128. OFF = '"1', ON = '0'. Standard
setting is all OFF which is address FF HEX or 255 deci mal .
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7. Physical and Electrical

The unit is a single width CAMAC nodule, with front panel 9-way Cannon socket
connector to the network, pinout as follows:-

Pi n Functi on

No connection

Si gnal conmon (i sol ated ground)
Dat a -

RTS -

RGND - 100 ohms to Isolated G ound
No connection

Si gnhal conmon (i sol ated ground)
Data +

RTS + (Request to Send)

O©CoOo~NOOOTh,WNEPE

Data +/- is a bidirectional differential self clocked pair, ternminated internally
in 120 ohns. RTS +/- is simlar for Request-to-Send for repeater control.

On the front panel there are LEDs for the follow ng:

2 LEDs (1 red, 1 green) for processor status (standard 8044)
1 red LED for 'N - Mdule Addressed (stretched to 20 nfec.)
1 red LED for 'Diagnostic Mde'

1 red LED for RX FIFO Data Present (RFNE)

1 red LED for TX FIFO Data Present (TFNE)

The unit consunes 1.5 anps fromthe CAMAC Dat away +6V power supply; no other
supplies are used.
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8. Parts List Issue C - Issue 2 PCB
PART TYPE OUTLI NE COVMENTS
I C1 7401, 7401 Dl L14
I C2 7401, 7401 Dl L14
I C3 74244,1.S240 Dl L20
| C4 74244,1.S240 Dl L20
I C5 MACH130, MACH130 84PQPS Socket AMD V24
| C6 MK4501, MK4501N- 20 Dl L28 Socket SGS-T
| C7 7401, 7401 Dl L14
| C8 7401, 7401 Dl L14
I C9 74244,1.S244 Dl L20
| C10 7430, 74LS30 Dl L14
| C11 7401, 7401 Dl L14
| C12 MK4501, MK4501N- 20 Dl L28 Socket SGS-T
| C13 HM62256LP- 12 Dl L28 ) Socket Hitach
| C14 HM62256LP- 12/ 27256- 12 Dl L28 ) Socket Hitach
or equivalents for |C13, 14.
| C15 74593, LS593 Dl L20
| C16 74245, LS245 Dl L20
| C17 74374,1L.S374 Dl L20
| C18 74244,1.S244 Dl L20
I C19 PAL18P8, P18P8 DI L20 Socket, any power
| C20 74245, LS245 Dl L20
I C21 74373, LS373 Dl L20
| C22 7475, 74LS75 Dl L16
| C23 74593, LS593 Dl L20
| C24 74244,1.S244 Dl L20
| C25 8044, P8044AH- 0117 Dl L40 Socket Inte
| C26 7404, 74LS04 Dl L14
| C27 74257, 74LS257 Dl L16
| C28 74257, 74LS257 Dl L16
I C29 74123,1LS123 Dl L16
| C30 7414, 74L514 Dl L14
| C31 NMEO505S Sl L4 Newport / Farn. DC- DC
| C32 DS75176BN SN75176BP Dl L8 Nat i onal / Texas
| C34 HCPL2630, HCPL2630 Dl L8 HP
| C33 DS75176BN SN75176BP Dl L8 Nat i onal / Texas
| C35 HCPL2630, HCPL2630 Dl L8 HP
D1 1N4005, 1N4005 DDCMC
D2 1N4148, 1N4148 DG35
D3 LED- RED, LED( Red) LEDBD
D4 LED- GRN, LED( Gr een) LEDBD
D5 LED- RED, LED( Red) LEDBD
D6 LED- RED, LED( Red) LEDBD
D7 LED- RED, LED( Red) LEDBD
D8 LED- RED, LED( Red) LEDBD
XT1 HC18S, 12VHzZ XTAL
R1 RESA8, 100K RESA8

R2 RESA8, 1K5 RESA8
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PART TYPE OUTLI NE COVMENTS

R3 RESA8, 47K RESA8

R4 RESA8, 820R RESA8

R5 RESA8, 2K2 RESA8

R6 RESA8, 2K2 RESA8

R7 RESA8, 100R RESA8

R8 RESA8, 120R RESA8

R9 RESA8, 120R RESA8

R10 RESA8, 1KO0 RESA8

R11 RESA8, 100R RESA8

c1 CAPRADAE, 47uF/ 16V CAPRADAE

c2 CAPRADAE, 47uF/ 16V CAPRADAE

c3 CAPRADAE, 47uF/ 16V CAPRADAE

c4 CAPR2W2, 100PF CAPR2V2

C5-23 CAPR2W2, 100N CAPR2V2

Cc24 CAPRADAE, 47uF/ 16V CAPRADAE

Cc25 CAPR2W2, 22pF CAPR2V2

C26 CAPR2W2, 22pF CAPR2V2

c27 CAPR2W2, 100pF CAPR2V2

C28- C31 CAPR2W2, 100N CAPR2V2

C32 CAPRADAE, 10uF/ 16V CAPRADAE

C33 CAPRADAE, 10uF/ 16V CAPRADAE

C34 CAPRADAE, 47uF/ 16V CAPRADAE

C35 CAPRADAE, 10uF/ 16V CAPRADAE

C36 CAPRADAE, 10uF/ 16V CAPRADAE

C37 CAPR2W2, 100pF CAPR2V2

SW Dl L( SWB), DI L( SW8) Dl L16

SwWe Dl L( SWB), DI L( SW8) Dl L16

P1-5 PO NT, PO NT Wring pin

Ccol 9-way Cannon Socket (FP) 9WCANBD Bl TBUS Connr .

RN1 RN8COM 10K SI L9

RN2 RN8COM 10K SI L9

RN3 RN8COM 10K SI L9

RN4 RN8COM 470R SI L9

FS1 Littel fuse 3A FUSECMC

JP1 JUMPER, JP JP. 1

JP2 JUWPER, JP JP. 1



