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EXC- 3000VME- VXl |—=

MAGICard
MULTI-PROTOCOL ADVANCED GATEWAY INTERFACE CARD

FEATURES

UP TO 10 COVMUNI CATI ON CHANNELS

PROGRAMVABLE TRANSM SSI ON FEATURES
- SYNC TI ME ( BETVEEN \ORDS)

- INTER-BLOCK TI ME ( PER BLOCK)

- TX DATA BLOCK S| ZE (PER CHANNEL)

- VARI ABLE TX AMPLI TUDE ( PER CHANNEL)

- BIT RATES (HI/LO SPEED, VAR ABLE)

TRANSM SSI ON MODES
- ONE- SHOT
- LOOP
- 'N TIMES

PARI TY CPTI ONS
- OV OFF
- ODD EVEN

ERROR | NJECTI ON PER BLOCK
- BIT COUNT HI/LO

- SYNC TIME

- STRETCH BI T

- BI T RATE ( FREQUENCY)

- PARITY

RS- 232/ 422/ 485/ 423 CHANNELS
- PER CHANNEL BAUD RATE UP TO 256K
- FROM5 TO 8 DATA BITS
- EVEN ODD NO STI CK PARI TY

SELECTABLE CTS/ DTR CONTROL (RS- 232)

- SELECTABLE LOCPBACK (RS- 485)

TWO RECEI VE/ MONI TOR MODES
- SEQUENTI AL
- LOOK- UP TABLE
32-BI T TI ME TAGA NG PER WORD
WORD STATUS TAGG NG
LABEL FILTER NG
START TRl GGERS
RCV ERROR COUNTER PER CHANNEL
ERROR DETECTI ON PER WORD
- BI T COUNT
- SYNC TIME
- PARITY
- BI T CODI NG ERRCR
MERGE MODE STORES ALL DATA
FROM ALL RECEl VE CHANNELS
I N ONE BUFFER AREA
RCV COUNT | NTERVAL TRI GGER

I NTERRUPT AND POLLI NG MODES

* PROGRAVMABLE HARDWARE TRI GGER

32Kx8 DUAL PORT RAM

EASY TO | NSTALL AND CPERATE

VME and VXI

uni que cust omner
on the main board or
standard

the scheduling of
i nterventi on.

The EXC- 3000VME-VXI (MAGQ Card) is a multi-protocol test and simulation card for
systens. One card can contain up to 10 ARINC and RS-232/422/ 485/ 423
channels in any conbination of transnitters and receivers. In addition,
protocol [channel] plug-in adapter board can be added. These include M L-STD
1553, | EEE-488 and SDLC. In addition,
i mpl enented either
The transmtters for all
"instruction" stack which allows for
reduce the need for host computer
nmul ti-storage nodes of data words.

i nterfaces can usually be
in the form of plug-in adapter
protocols operate via a transmitter
data transm ssion and
The receivers allow filtering and
The card is easy to use and custom application



programs can be witten in all standard |anguages such as: Pascal, C, Basic,
Assenbl er, etc.
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| NTRCDUCTI ON

This docunment refers to the EXC 3000VME-VXI card as the MAG Card. The MAG Card is a
nmenory- mapped nulti-channel test, simulation, and nonitor card that operates within
VME and VXl systens. The card cones in both "B'" and "C' sizes. The card can be
popul ated with up to 10 ARI NC (429/561/568/575/582) and RS-232/422/ 485/ 423 channel s
- in any conbination of transmitters and receivers. In addition, the card has error
injection and error detection/ reporting capability in the AR NC nodes on a channel
by channel basis. The user can select from three different ARINC bit rates; Lo
speed, H speed and programabl e, and can select individual bit rates for each "RS"
(232/ 422/ 485/ 423) channel .

The MAG Card is the perfect solution for developing, simulating, testing and
nonitoring avionics conmunication interfaces such as AR NC, RS 232/422/ 485/ 423,
M L- STD- 1553, | EEE-488 and SDLC.

VMVE —> CH#O <=> CH#0 <=>

/ LOGE C MODULE FRONT- END
VXI 16Kx16

Hl - SPEED
<=> <=> => CH#1 <=> CH#1 <=>

I DUAL CONTRCL LOE C MODULE FRONT- END
N
T >| PORT (<= DEVI CE . . J2
E =<>=1=>
R RAM
F —> <—
A
C |«<——- > —> CH#9 <=> CH#9 <=>
E LOd C MODULE FRONT- END

FIGURE 1. MAQ Card BLOCK DI AGRAM




GENERAL

The MAG Card operation nmakes extensive use of pointers for setting up the size and
| ocation of both receiver and transmtter data blocks, transmtter instruction
stacks, and receiver |ook-up tables. Each channel has its own pointer registers so
that unique nenory areas may be allocated for each channel. It is also possible,
for multiple channels to share nenory areas (nore than one receiver channel, for
exanple, may point to and use the same Label Look-Up Table which controls which
| abels will be stored by the card). The transmitter and receiver operations
necessary to operate the card are described below in general ternms. See the
sections on the Transmtter and Receive Qperations for details.

(after power-on)
1. PONER- ON OPERATI ON

- board clears the nenory and executes initialization procedure
- user waits for BOARD READY Register to be valid (see register definitions)

2. SETUP/ VER FY THE "G.OBAL REG STERS®

- user can check the results of the power-on self-test by reading the Board
St atus Regi ster

- user can verify the configuration of each channel (TX or Rcv) by reading
the Configuration Status Registers.

- update the Progranmable Bit Rate Register (only if it is used).

- update the IRQSEL field in the CONTROL configuration register.

3. SETUP THE TRANSM TTER- RELATED " CHANNEL CONTROL REG STERS!

- programthe Channel Configuration registers (parity, bit rate,etc.)
- update the Transmit Instruction Stack Pointer for each channel

- update the Transmit Instruction Counter

- update the Transmit Anplitude Register for each channel

- for RS channels, set the Channel Start Transmit Register to 1

4. SETUP THE "TX | NSTRUCTI ON BLOCKS'

- update the Instruction Blocks with information relating to each ARINC TX dat a
block (i.e. error injection, pointer to the TX data bl ocks, delay bet ween dat a
bl ocks). See the section on Transmitter Qperation for

detail s)

5. WRITE THE "TX DATA BLOCKS'



- wite the ARINC words (or bytes for RS channels) into the on-board nenory
at locations pointed to by the instruction stack's TX Data Pointers.



6. SETUP THE RECEI VER- RELATED " CHANNEL CONTROL REG STERS!

- programthe Channel Configuration registers (parity, bit rate,etc.)

- update the Receive Start and End Pointers

- update the Look-Up Table Start Address Register (if using this node)
- update the Filter Table Start Address Register (if using this node)

- update the Label Trigger Register (if using a Label to start storage)
- update Counter Trigger Registers (not required)

- for RS channels, set the Channel Start Receive Register to 1

7. START

- wite to the Gobal Start Register (setting the appropriate channel (s) "start"
bits. Each channel can be "started" individually - at different tinmes. (see d oba
Regi sters and definitions).

8. READ THE RECEI VE STATUS REAQ STERS (i.e. Wrd Counter, Error Counter)

- read the Receiver status registers to know how nmany words have been received and
how many invalid words (if any) were detected.

9. READ THE "RCV DATA BLOCK"

- read the ARINC words or RS bytes (and RCV Status and Tinme Tag Wrds) fromthe on-
board nenory.

Note: for WIIliansburg channels the Channel Control Register Block associated with
the receive nodule is used for both receive and transmit control (see the section
on Channel Control Register Blocks). Thus for a WIIianmsburg channel whose receive
nodule is located in channel socket 4, transmt nodule is in channel socket 5, and



CRC nodule is in channel socket 6, only the channel 4 Control Register Block is
used. The Control Register Blocks for channels 5 and 6 are not used.



Data Storage Area and Control Regi ster Access

The Data Storage Area and Control Registers reside in 16Kx16 of true

dual -port RAM It is within this on-board, dual-port RAMthat the user

controls the operation of the board. The user is advised to use 16-bit addressing
when operating with 16-bit control registers or data words. Wen accessing 8-bit
control registers or data bytes, it is recommended that the user use byte
addressing since there is a possibility of inadvertantly overwiting a byte-w de
| ocation (which resides next to the desired location) when using 16-bit word
addr essi ng.

All 16-bit words (data and control registers) contained within the board' s dual -
port RAM are stored in the foll ow ng nanner:

* The H byte is accessed at EVEN addresses, while the LO byte is
accessed at ODD addresses. *

Exanpl e

The Stack Pointer is |located at address : XxxXxX

H  BYTE LO BYTE

xxxx (0) XXXX+1

Note that all addresses listed in the remainder of this docunent are given relative
to the Base Address witten by the user into Ofset Register as described in
"Configuration Registers".



OPERATI ON MANUAL FOR THE
ARI NC- 429/ 561/ 568/ 575/ 582
AND W LLI AMSBURG CHANNELS

ARI NC Channel s



MAG Car d
GENERAL NMEMORY MAP

GLOBAL CONTROL REQ STERS

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

CHANNEL CONTROL

REG STER

BLOCK

reserved

AREA USED FOR :

TX I NSTRUCTI ON STACKS
TX DATA BLOCKS

- RCV DATA BLOCKS
- RCV LOOK- UP TABLES

ARl NC Channel s

7FFF

7F00
TEFE

7D20
7D1F

7A00
79FF

0000






GLOBAL CONTROL REQ STERS

reserved

SOFTWARE RESET REQG STER

reserved

reserved

reserved

RESET TI ME TAG REG STER

START REGQ STER

reserved

BOARD READY REG STER

BOARD STATUS REG STER

FI RMMARE REVI SI ON REG STER

| NTERRUPT STATUS REG STER

PROGRAMVABLE BI T RATE REG STER

CHANNEL

9

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

CHANNEL

CONFI GURATI ON

STATUS

REG

ARl NC Channel s
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7FFF

7F86

7F84

7F82

7F80

TF7E

TF7C

TF7A

TF78

TF76

TF74

TF72

7F70

7F6E

7F6C

7F6A

7F68

7F66

7F64

7F62

7F60

7TF5E

7F5C

TF5A



GLOBAL CONTROL REG STERS | (cont)

RECElI VER DATA STORAGE MODE REG STER

RECElI VER MERCE START PO NTER

RECElI VER MERCE END PO NTER

RECElI VER MERCGE CURRENT PO NTER

RCVER MERGE FI LTER TABLE START ADDR

RECElI VER MERCGE WORD COUNTER

RECElI VER MERCE WORD COUNT TRI GGER REG

RECElI VER MERCE BUFFER WRAPARCUND REG

RECElI VER MERCE | NTERVAL COUNT TRI GCGER

RECElI VER MERCE ERROR COUNT REG STER

RECElI VER MERCE LABEL TRI GGER REG STER

RECElI VER MERCGE CONFI GURATI ON REG STER

RCV MERCE | NTR/ TRI GGER CONDI TI ON REG

RECElI VER MERCE STATUS REG STER

| NTERRUPT STATUS BUSY REG STER

reserved

11

7F58

7F56

TF54

7F52

7F50

TFAE

7F4C

7F4A

7F48

7TF46

7F44

7F42

7F40

7F3E

7F3C

7F3A

7F00

ARI NC Channel s



SOFTWARE RESET REG STER| 7F84 (H) (WR TE ONLY)

Witing a 0 to this register resets the board. Following a reset, the board wll
execute a self-test (both nenmory and channels), clear all the on-board nmenory and
then update the Board Status Register. The board indicates that it is ready by
witing a value of 3000(H) to the Board Ready Regi ster.

RESET TI ME TAG REQ STER| 7F7C (H)

Witing any non-zero value to this register will cause the tine tag to be reset to
0. Upon conpletion of the Time Tag Reset operation, this register will be cleared
by the board.

START/ STOP REG STER| 7F7A (H)

The user can start one or nore channels at the sane tinme. Witing a "1" to bit "00"
starts channel "0" operation, witing a "1" to the next location starts channel
"1", etc. Witing a "0" to a bit location will stop that channel's operation. To
start or stop a WIliansburg channel it is necessary to wite to the bit
corresponding to the channel socket of the receive nodule. For exanple, for a
W1l liansburg channel whose receive nodule resides in channel socket 7, transmt
nodul e in channel socket 8, and CRC nodule in channel socket 9 it is necessary to
wite a "1" to bit 07 to turn the channel on, or a "0" to turn it off. The user
should wait a mninum of 500 upsec between wites to the START/ STOP regi ster.

The Enabl e External Start bit is used in conjunction with on-board junpers to start
the board' s operation from an external event (see section on VME VXI Junpers and
External Triggers for details).

15(14|13|12|11|10(09|08|07|06|05|04(03|02|01(00

9 8 7 6 5 4 3 2 1 0 - CHANNEL BITS

- ENABLE EXTERNAL START
0 di sabl es
1 enabl es

Note: a change in a channel's TX Anplitude Register or Configuration Register, in
the Programmable Bit Rate Register, or in the Receiver Data Storage Mde Regi ster
is acted upon by the firmvare only after the Start/Stop Register contains a "0" for
at least 1 nsec.

ARl NC Channel s
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BOARD READY REG STER| 7F76 (H)

This register indicates that the board has finished its Power-on sequence and that
the board is ready to be accessed by the Host. The board will wite the value: 3000
(H into this register when ready.

3 0 0 0

H BYTE LO BYTE

BOARD STATUS REG STER| 7F74 (H)

Indicates the result of the Power-on, self-test of the board. WIIiansburg receive,
transmt, and CRC nodul es are treated independently.

15(14|13|12|11|10(09|08|07|06|05|04(03|02|01(00

| | | I A O A N
— | L | | | 1= self Test X
RESERVED "0" I | | | | | | | | | 0= Self Test Fail
9 8 7 6 5 4 3 2 1 0
L Channel Status ——
Bits
MEMORY OK
BAUD RATE GENERATOR
OSCl LLATOR FREQUENCY
1= 40MHz
Not e: 0= 33MHz
1. The "Self Test Fail" is set when the channel self-test fails or when the

channel is not present on the board.

2. The board will continue to operate on condition of Channel Self- Test
Failures BUT will not continue to operate on condition of a Menory
failure.

FI RMMRE REVI SI ON REG STER| 7F72 (H)

Indicates the revision level of the firmvare (ie: 0114 (H = Rev 1.14)

| NTERRUPT STATUS REG STER 7F70 (H

I ndi cat es whi ch channel issued the interrupt (1" = Active). The status bit(s) are
only reset by the user. Al interrupts from a WIIliansburg channel set the bit
corresponding to the position of the receive nodul e.

15(14|13(12|11|10(09|08|07|06|05|04(03|02]|01(00

ARI NC Channel s
13



|
0 - CHANNEL BITS

o —
o0 —
~N —
o) —
o1 —
AR
w —
N —
= —

ARl NC Channel s
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PROGRAMVABLE BI T RATE REGQ STER| 7F6E (H)

Selects the programmable bit rate value for the ARINC channels. This register is
only read by the firmvare when the Start Register (7F7A) contains a value of O
(i.e. all channels are inactive) for at |least 1 nsec.

15|14|13(12(11(10({09(08|07|06|05|04|03|02|01|00
|
Bit Rate Value ——> |

I [T
<0 —| |<

> sane val ue as "Baud Rate Generator Gscillator Frequency" bit

If the Baud Rate Cenerator oscillator frequency is 33MHz (as indicated by a val ue
of 0 in the "Baud Rate Cenerator Gscillator Frequency" bit of the Board Status
Register) bit 15 of the Programmable Bit Rate Register nust be 0. The fornula for

calculating the Bit Rate Value (BRV) is:

4125
BRV = —_— -1
freq (Khz)

Exanpl e| Desired frequency is 100 Khz

4125
BRV = — - 1= 41 - 1 = 40 Dec. or 0028 (Hex)
100

NOTE THAT THE NUMBER HAS BEEN ROUNDED OFF (41 - NOT 41.25)

Wite the word "0028(H" to this register.

If the Baud Rate Cenerator oscillator frequency is 40MHz (as indicated by a val ue
of 1 in the "Baud Rate Cenerator Gscillator Frequency" bit of the Board Status
Register) bit 15 of the Programmable Bit Rate Register nust be 1. The fornula for

calculating the Bit Rate Value (BRV) is:

5000
BRV = —_— -1
freq (Khz)

Exanpl e| Desired frequency is 12.5 Khz

5000
BRV = —— - 1= 400 - 1 = 399 Dec. or 018F (Hex)

12.5

Wite the word "818F(H" to this register.

ARI NC Channel s
15



CHANNEL x CONFI GURATI ON STATUS REG STER

(see

Thi s register

socket on the board.

d obal

indicates to the host the type of channel

15|14(13|12|11(10

09

08

07

06

0

5

04

03

02|01

00

| |
L RESERVED ——

ARl NC Channel s

<

>

Menory Map)

configured in each channel

Configuration Status Code

SN
w
N
=
o

Configuration Status Code

PRPFRPFPFRPFPPPPPPPPPPPOOOOO0OOCOO0OO0OO0CO0O0O0OO00OO0CDO0OO0OO
PRPRFRPRFPPRPPRPPPOOO0OCOCOOCOOCORFRRFPFPFPFPPPPOOOOOOOO

PRPRFRPPOOCOOFRFPFPPFRPOOOOFRFRPFRPFRPOOOOFRRFRPEFLPPFPLPOOOO

PrRLROOFRFRPOOFRPRPFPOOFRRFRPOOFRPPFPOOFR,RPFPOOFRPRFRPOOPRFRPPFRLOO

POPFRPOFRPOFRPOFRPOFPOFRPOFRPROFPOFRPOFRPROPFPOFRPOFRLPROPFPORFRO

Undefi ned Channel

ARI NC- 429
ARI NC- 429
ARI NC- 561
ARI NC- 561
ARI NC- 568
ARI NC- 568
ARI NC- 575
ARI NC- 575
ARI NC- 582
ARI NC- 582
ARI NC- 582
ARI NC- 582

Recei ve
Transm t
Recei ve
Transm t
Recei ve
Transm t
Recei ve
Transm t

2-Wre Receive
2-Wre Transm t
6-Wre Receive
6-Wre Transm t

RESERVED
RESERVED
*

RS- 232
RS- 422
RS- 485
RS- 423

ARI NC-429 W Iianmsburg Rx Channel
ARI NC-429 WI I ianmsburg Tx Channel
ARI NC-429 W 1ianmsburg CRC Channel

Channel
Channel
Channel
Channel

*

* X X X X X X

*

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

(Note 2)

16



Not es: 1) * - Free Codes for future channels
2) The RS-423 channel requires firmvare Revision 1.31 and up.

ARI NC Channel s
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RECEl VER DATA STCRAGE MCDE REG STER| 7F58 (H)

This register is used to select the Receiver Data Storage Mdyde and the Merge Mde
option. ARINC data words can be stored with Time Tag and Status words appended to
the data block or without these additional words. Set bit "00" to a logic O in
order to select the standard node which appends both Tinme Tag and Status Wrds to
each ARINC word stored in nenory. Set register bit "00" to alogic 1 to select Data
Only node. Bit "01" controls the Receiver Mrge Mde selection. A logic "0",
sel ects the standard i ndependent node which utilizes different receive buffer areas
for each receive channel. A logic 1 selects the Merge Mbde which utilizes a single
recei ver buffer for all channels. Each Receive Status Wrd, in this case, is tagged
wi th Channel ID information.

15(14|13|12|11|10(09|08|07|06|05|04(03|02]|01(00

| o T
L. RCV DATA STORAGE MODE
0= STANDARD MODE
1= STORE ONLY DATA
—— MERGE MCDE OPTI ON
0= | NDEPENDENT CHANNEL
1= MERGE MODE
Not es:
1) If Data Only Storage Modde is selected (bit 00 set to 1), storage wll be per

i ndependent channel regardless of the state of bit 01.

2) Data Only Storage Mbde is not available in Lookup Tabl e Mode.

3) Merge Mode is not available for WIliansburg channels, or for RS-232, 422 or 485
channels. Even if Merge Mde is chosen, these channels will store received data in

t he channel receive buffer.

4) A change in this register is only noted by the firmware after the Start/Stop
Regi ster contains a value of "0" for at least 1 nsec.

ARl NC Channel s
18



RECElI VER MERGE START PO NTER| 7F56 (H)

Set the start address of the Receive Data Buffer. The address must be even.

RECElI VER MERGE END PO NTER| 7F54 (H)

Set the End Address of the Receive Data Buffer. The data will wap around or stop
when the buffer is full (End address is reached) - depending upon the contents of
the Receiver Merge Configuration Register Wap-around bit.

RECElI VER MERGE CURRENT PO NTER| 7F52 (H)

Indicates the current address within the Receiver buffer. This pointer value is
increnented after the entire receiver block (ARINC word, time tag, and status) is
witten into nmenory.

RECElI VER MERGE FI LTER TABLE START ADDRESS| 7F50 (H)

Sets the start address of the (256x8) Label Filter Table as described in the
Sequenti al storage node. The address nust be even.

RECElI VER MERCGE WORD COUNTER 7F4E (H

I ndi cates the nunber of words received (0-64k). This register waps around, and may
be reset by the user only after the channel is stopped.

RECElI VER MERGE WORD COUNT TRI GGER REG| 7F4C (H)

Sets a trigger (used for polling or interrupts) which indicates when a specific
nunber of words have been received (1-64k). The appropriate bit nust also be set in
the Receiver Merge Interrupt/Trigger Condition Register.

RECElI VER MERGE BUFFER WRAPAROUND REG| 7F4A (H

ARI NC Channel s
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This register contains 2 bits for synchronization with the "C' drivers. If bit 14
is set to 1, the receive buffer has wapped around once since the |ast data read.
If bit 15 is set to 1, there have been multiple w aparounds.

ARl NC Channel s
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RECElI VER MERCE | NTERVAL COUNT TRI GGER

7F48 (H)

This 16-bit value allows the user to generate an interrupt (or pollable bit) every
The appropriate bit

n Nl

nunber

of words.
Interrupt/Trigger Condition Register.

RECElI VER MERCE ERROR COUNT REG STER

16-Bi t

counter.
counter register waps around and is only reset by the user.

| ndi cates the nunber

mu

st also be set

7F46 (H

of error

in the Receiver Merge

words received on the channel. This

RECElI VER MERGE LABEL TRI GGER REG STER| 7F44 (H)
Starts storage of data upon receipt of Label xx(H).
00 LABEL
15 8 7 0
RECElI VER MERGE CONFI GURATI ON REGQ STER| 7F42 (H)
15(14|13|12(11|10(09|08|07|06|05|04(03|02]|01(00
e — 1 % o
RECElI VER WRAP AROUND
RECEl VER LABEL TRI GGER
ENABLE RCV FI LTER TABLE
Recei ver 1" = Data storage is halted when the buffer is full
Wap Around 0" = Receiver waps around the data within the bl ock
Recei ver "1' = Start data storage upon receipt of Label xx.
Label Tri gger 0" = Receiver stores data without Start Label Trigger
Enabl e Rcv 1" = Enable filter table (stores Labels per table)
Filter Table 0" = Disables table. Stores all Labels.

21

ARI NC Channel s



RECElI VER MERGE | NTERRUPT/ TRI GGER CONDI TI ON REQ STER

7F40 (H)

Sets the
Mode.
har dwar e
[ subm niature BNC] J1 connector.

I nt errupt

trigger

and Trigger
Bits 00-07 are the interrupt

bits.

The

condition(s)

conditions set

for AR NC receive channels
condition bits while bits 08-15 relate to the
trigger

a pulse on the

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

00

| nterrupt Conditions

“UNUSED
——UNUSED

——RCV, LABEL RECEI VED

RCV; | NTERVAL CT TRI GGER

RCV; DATA WORD CT TRI GGER

RCV; ERROR WORD RECEI VED

RCV; STOPPED- BUFFER FULL

UNUSED

Trigger Conditions

UNUSED

UNUSED

RCV; LABEL RECEI VED

RCV; | NTERVAL CT TRI GGER

RCV; DATA WORD CT TRI GCER

RCV; ERROR WORD RECEI VED

RCV; STOPPED ON BUFFER FULL

UNUSED

Not es:

The RCV; LABEL RECEI VED interrupt
reception of a | abel

t abl e.

I n order
trigger,

be set.

or

trigger only occurs upon

whi ch has been marked for interrupt in the

to activate the RCV;INTERVAL CT TRIGEER interrupt or

t he Recei ver

ARl NC Channel s

Merge Interva

22

Count Trigger Register nust

in Merge

trigger

filter

al so



- In order to activate the RCV, DATA WORD CT TRIGGER interrupt or
trigger, the Receiver Merge Wrd Count Trigger Reg nust al so be set.

ARI NC Channel s
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RECElI VER MERGE STATUS REG STER| 7F3E (H)

This register indicates the operational status of the Merge Mde receive buffer.
This register can be used to poll the status of the channel or it can be used
with interrupts. Wen used in conjunction with interrupts the register indicates
the condition(s) which caused the interrupt. A logic 1 indicates an active bit.
Status bits are only reset by the user.

15(14|13|12(11|10(09|08|07|06|05|04(03|02|01(00

RESERVED L UNUSED

—— UNUSED

RCV; LABEL RECEI VED

RCV; | NTERVAL CT TRI GGER

RCV; WORD CT TRI GGER

RCV; ERROR WORD RECEI VED

RCV; STOPPED- BUFFER FULL

The RCV; LABEL RECEIVED Status bit is set upon receipt of any label for which an
interrupt has been requested via the filter table.

| NTERRUPT STATUS BUSY REG STER| 7F3C (H)

The Interrupt Status Busy Register indicates whether the Channel x Status
Regi ster, the Receiver Mrge Status Register, and the Interrupt Status Register
may be accessed by the user. A'1l in any channel bit position indicates that the
correspondi ng Channel Status Register and the global Interrupt Status Register
are busy and should not be accessed by the user. A'1l" in bit 10 indicates that
the Receiver Merge Status Register is busy.

Not e: Before accessing the global Interrupt Status Register, the user should wait
until the Interrupt Status Busy Register = 0. He will then have at |east 15
m croseconds to safely access the status registers.

15(14|13(12(11|10(09|08|07|06|05|04(03|02]|01(00

[ T (Y N O B
L RESERVED -4 M 9 8 7 6 5 4 3 2 1 0 - Channel Bits

ARl NC Channel s
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CHANNEL CONTROL REG STER BLOCKS

CHANNEL 0 CONTROL REGQ STER BLOCK

CHANNEL O CONFI GURATI ON REG STER

reserved

CHANNEL

RCV DATA START PO NTER

CHANNEL

RCV DATA END PO NTER

CHANNEL

RCV DATA CURRENT PO NTER

CHANNEL

RCV LOOK- UP TABLE START ADDRESS

CHANNEL

RCV FI LTER TABLE START ADDRESS

CHANNEL

RCV DATA WORD COUNT REQ STER

CHANNEL

RCV BUFFER WRAPAROUND REG STER

CHANNEL

RCV WORD COUNTER TRI GCGER RGSTER

CHANNEL

RESTART W LLI AMSBURG TRANSM T

CHANNEL

RCV | NTERVAL COUNTER TRI GGER

CHANNEL

RCV ERROR COUNT REQG STER

CHANNEL

RCV LABEL TRI GGER REG STER

CHANNEL

TX I NSTRUCTI ON STACK PO NTER

CHANNEL

TX I NSTRUCTI ON COUNTER

CHANNEL

TX LOCOP COUNTER

CHANNEL

TX AMPLI TUDE REG STER

CHANNEL

| NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL

STATUS REG STER

CHANNEL

DEST CCDE BUSY / BUFFER START

CHANNEL

FULL- DUPLEX / BUFFER END

CHANNEL

TX SAL REG STER

CHANNEL

RCV SAL REG STER

25

TDAE

7DAC

TDAA

7D48

7D46

D44

7D42

7D40

7D3E

7D3C

7D3A

7038

7D36

7D34

7032

7D30

7D2E

7D2C

7D2A

7D28

7D26

7024

7D22

7D20
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CHANNEL 1 CONTROL REGQ STER BLOCK

CHANNEL 1 CONFI GURATI ON REG STER 7D7E

reserved 7D7C
CHANNEL 1 RCV DATA START PO NTER 7D7A
CHANNEL 1 RCV DATA END PO NTER 7D78
CHANNEL 1 RCV DATA CURRENT PO NTER 7D76

CHANNEL 1 RCV LOCK-UP TABLE START ADDRESS 7Dr4

CHANNEL 1 RCV FILTER TABLE START ADDRESS 7D72
CHANNEL 1 RCV DATA WORD COUNT REG STER 7D70
CHANNEL 1 RCV BUFFER WRAPARCUND REG STER 7D6E
CHANNEL 1 RCV WORD COUNTER TRI GGER 7D6C
CHANNEL 1 RESTART W LLI AMSBURG TRANSM T 7D6A
CHANNEL 1 RCV | NTERVAL COUNTER TRI GGER 7D68
CHANNEL 1 RCV ERROR COUNT REG STER 7D66
CHANNEL 1 RCV LABEL TRI GGER REG STER 7D64
CHANNEL 1 TX I NSTRUCTI ON STACK PO NTER 7D62
CHANNEL 1 TX I NSTRUCTI ON COUNTER 7D60
CHANNEL 1 TX LOOP COUNTER 7D5E
CHANNEL 1 TX AWMPLI TUDE REQ STER 7D5C

CHANNEL 1 | NTERRUPT/ TRI GGER CONDI TI ON REG 7D5A

CHANNEL 1 STATUS REG STER 7058
CHANNEL 1 DEST CODE BUSY / BUFFER START 7D56
CHANNEL 1 FULL- DUPLEX / BUFFER END 7Db54
CHANNEL 1 TX SAL REG STER 7052
CHANNEL 1 RCV SAL REG STER 7050

ARl NC Channel s
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CHANNEL 2 CONTROL REGQ STER BLOCK

CHANNEL 2 CONFI GURATI ON REG STER

reserved

CHANNEL 2 RCV DATA START PO NTER

CHANNEL 2 RCV DATA END PO NTER

CHANNEL 2 RCV DATA CURRENT PO NTER

CHANNEL 2 RCV LOCK- UP TABLE START ADDRESS

CHANNEL 2 RCV FI LTER TABLE START ADDRESS

CHANNEL 2 RCV DATA WORD COUNT REG STER

CHANNEL 2 RCV BUFFER WRAPARCUND REG STER

CHANNEL 2 RCV WORD COUNTER TRI GGER

CHANNEL 2 RESTART W LLI AMSBURG TRANSM T

CHANNEL 2 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 2 RCV ERROR COUNT REG STER

CHANNEL 2 RCV LABEL TRI GGER REG STER

CHANNEL 2 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 2 TX | NSTRUCTI ON COUNTER

CHANNEL 2 TX LOOP COUNTER

CHANNEL 2 TX AMPLI TUDE REQ STER

CHANNEL 2 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 2 STATUS REG STER

CHANNEL 2 DEST CODE BUSY / BUFFER START

CHANNEL 2 FULL- DUPLEX / BUFFER END

CHANNEL 2 TX SAL REG STER

CHANNEL 2 RCV SAL REG STER
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7DAE

7DAC

7DAA

7DA8

7DA6

7DA4

7DA2

7DAO

7D9E

7D9C

7D9A

7098

7096

7094

7092

7090

7D8E

708C

7D8A

7088

7086

7084

7082

7080
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CHANNEL 3 CONTROL REGQ STER BLOCK

CHANNEL 3 CONFI GURATI ON REG STER

reserved

CHANNEL 3 RCV DATA START PO NTER

CHANNEL 3 RCV DATA END PO NTER

CHANNEL 3 RCV DATA CURRENT PO NTER

CHANNEL 3 RCV LOCK- UP TABLE START ADDRESS

CHANNEL 3 RCV FI LTER TABLE START ADDRESS

CHANNEL 3 RCV DATA WORD COUNT REG STER

CHANNEL 3 RCV BUFFER WRAPARCUND REG STER

CHANNEL 3 RCV WORD COUNTER TRI GGER

CHANNEL 3 RESTART W LLI AMSBURG TRANSM T

CHANNEL 3 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 3 RCV ERROR COUNT REG STER

CHANNEL 3 RCV LABEL TRI GGER REG STER

CHANNEL 3 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 3 TX | NSTRUCTI ON COUNTER

CHANNEL 3 TX LOOP COUNTER

CHANNEL 3 TX AMPLI TUDE REGQ STER

CHANNEL 3 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 3 STATUS REG STER

CHANNEL 3 DEST CODE BUSY / BUFFER START

CHANNEL 3 FULL- DUPLEX / BUFFER END

CHANNEL 3 TX SAL REG STER

CHANNEL 3 RCV SAL REG STER

ARl NC Channel s
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7DDE

7DDC

7DDA

7DD8

7DD6

7DD4

7DD2

7DD0

7DCE

7DCC

7DCA

7DC8

7DC6

7DCA

7DC2

7DC0

7DBE

7DBC

7DBA

7DB8

7DB6

7DB4

7DB2

7DB0



CHANNEL 4 CONTROL REGQ STER BLOCK

CHANNEL 4 CONFI GURATI ON REG STER

reserved

CHANNEL 4 RCV DATA START PO NTER

CHANNEL 4 RCV DATA END PO NTER

CHANNEL 4 RCV DATA CURRENT PO NTER

CHANNEL 4 RCV LOCK- UP TABLE START ADDRESS

CHANNEL 4 RCV FI LTER TABLE START ADDRESS

CHANNEL 4 RCV DATA WORD COUNT REG STER

CHANNEL 4 RCV BUFFER WRAPARCUND REG STER

CHANNEL 4 RCV WORD COUNTER TRI GGER

CHANNEL 4 RESTART W LLI AMSBURG TRANSM T

CHANNEL 4 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 4 RCV ERROR COUNT REG STER

CHANNEL 4 RCV LABEL TRI GGER REG STER

CHANNEL 4 TX | NSTRUCTI ON STACK PO NTER

CHANNEL 4 TX | NSTRUCTI ON COUNTER

CHANNEL 4 TX LOOP COUNTER

CHANNEL 4 TX AWPLI TUDE REGQ STER

CHANNEL 4 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 4 STATUS REG STER

CHANNEL 4 DEST CODE BUSY / BUFFER START

CHANNEL 4 FULL- DUPLEX / BUFFER END

CHANNEL 4 TX SAL REG STER

CHANNEL 4 RCV SAL REG STER
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7EQOE

7EOC

7EOA

7EO8

7EO6

7EO4

7E02

7EOO

7DFE

7DFC

7DFA

7DF8

7DF6

7DF4

7DF2

7DFO

7DEE

7DEC

7DEA

7DES

7DE6

7DE4

7DE2

7DEO
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CHANNEL 5 CONTROL REGQ STER BLOCK

CHANNEL 5 CONFI GURATI ON REG STER 7E3E

reserved 7E3C
CHANNEL 5 RCV DATA START PO NTER 7E3A
CHANNEL 5 RCV DATA END PO NTER 7E38
CHANNEL 5 RCV DATA CURRENT PO NTER 7E36

CHANNEL 5 RCV LOCK-UP TABLE START ADDRESS 7TE34

CHANNEL 5 RCV FI LTER TABLE START ADDRESS 7E32
CHANNEL 5 RCV DATA WORD COUNT REG STER 7E30
CHANNEL 5 RCV BUFFER WRAPARCUND REGQ STER TE2E
CHANNEL 5 RCV WORD COUNTER TRI GGER 7E2C
CHANNEL 5 RESTART W LLI AMSBURG TRANSM T TE2A
CHANNEL 5 RCV | NTERVAL COUNTER TRI GGER 7E28
CHANNEL 5 RCV ERROR COUNT REG STER 7E26
CHANNEL 5 RCV LABEL TRI GGER REG STER TE24
CHANNEL 5 TX I NSTRUCTI ON STACK PO NTER TE22
CHANNEL 5 TX | NSTRUCTI ON COUNTER 7E20
CHANNEL 5 TX LOOP COUNTER 7E1E
CHANNEL 5 TX AMPLI TUDE REQ STER 7E1C

CHANNEL 5 | NTERRUPT/ TRI GGER CONDI TI ON REG 7TE1A

CHANNEL 5 STATUS REG STER 7E18
CHANNEL 5 DEST CODE BUSY / BUFFER START 7E16
CHANNEL 5 FULL- DUPLEX / BUFFER END 7E14
CHANNEL 5 TX SAL REG STER 7E12
CHANNEL 5 RCV SAL REG STER 7E10

ARl NC Channel s
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CHANNEL 6 CONTROL REGQ STER BLOCK

CHANNEL 6 CONFI GURATI ON REG STER

reserved

CHANNEL 6 RCV DATA START PO NTER

CHANNEL 6 RCV DATA END PO NTER

CHANNEL 6 RCV DATA CURRENT PO NTER

CHANNEL 6 RCV LOCK- UP TABLE START ADDRESS

CHANNEL 6 RCV FI LTER TABLE START ADDRESS

CHANNEL 6 RCV DATA WORD COUNT REG STER

CHANNEL 6 RCV BUFFER WRAPARCUND REG STER

CHANNEL 6 RCV WORD COUNTER TRI GGER

CHANNEL 6 RESTART W LLI AMSBURG TRANSM T

CHANNEL 6 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 6 RCV ERROR COUNT REG STER

CHANNEL 6 RCV LABEL TRI GGER REG STER

CHANNEL 6 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 6 TX | NSTRUCTI ON COUNTER

CHANNEL 6 TX LOOP COUNTER

CHANNEL 6 TX AMPLI TUDE REGQ STER

CHANNEL 6 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 6 STATUS REG STER

CHANNEL 6 DEST CODE BUSY / BUFFER START

CHANNEL 6 FULL- DUPLEX / BUFFER END

CHANNEL 6 TX SAL REG STER

CHANNEL 6 RCV SAL REG STER
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7TEGE

7E6C

7TEGA

7EG8

7E66

7TE64

7E62

7E60

7ES5E

7E5C

TES5A

7E58

7E56

7TE54

7E52

7E50

TEAE

TEAC

TEAA

TEA8

7TEA6

7E44

TEA2

7TE40

ARI NC Channel s



CHANNEL 7 CONTROL REGQ STER BLOCK

CHANNEL 7 CONFI GURATI ON REGQ STER 7E9E

reserved 7E9C
CHANNEL 7 RCV DATA START PO NTER 7E9A
CHANNEL 7 RCV DATA END PO NTER 7E98
CHANNEL 7 RCV DATA CURRENT PO NTER 7E96

CHANNEL 7 RCV LOCK-UP TABLE START ADDRESS 7E94

CHANNEL 7 RCV FI LTER TABLE START ADDRESS 7E92
CHANNEL 7 RCV DATA WORD COUNT REG STER 7E90
CHANNEL 7 RCV BUFFER WRAPARCUND REG STER 7TE8SE
CHANNEL 7 RCV WORD COUNTER TRI GGER 7E8C
CHANNEL 7 RESTART W LLI AMSBURG TRANSM T 7TE8A
CHANNEL 7 RCV | NTERVAL COUNTER TRI GGER 7E88
CHANNEL 7 RCV ERROR COUNT REG STER 7E86
CHANNEL 7 RCV LABEL TRI GGER REG STER 7E84
CHANNEL 7 TX I NSTRUCTI ON STACK PO NTER 7TE82
CHANNEL 7 TX | NSTRUCTI ON COUNTER 7E80
CHANNEL 7 TX LOOP COUNTER TETE
CHANNEL 7 TX AWPLI TUDE REQ STER 7TE7C

CHANNEL 7 | NTERRUPT/ TRI GGER CONDI TI ON REG TE7TA

CHANNEL 7 STATUS REG STER 7TE78
CHANNEL 7 DEST CODE BUSY / BUFFER START 7TE76
CHANNEL 7 FULL- DUPLEX / BUFFER END TE74
CHANNEL 7 TX SAL REG STER TE72
CHANNEL 7 RCV SAL REG STER 7E70

ARl NC Channel s
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CHANNEL 8 CONTROL REGQ STER BLOCK

CHANNEL 8 CONFI GURATI ON REG STER

reserved

CHANNEL 8 RCV DATA START PO NTER

CHANNEL 8 RCV DATA END PO NTER

CHANNEL 8 RCV DATA CURRENT PO NTER

CHANNEL 8 RCV LOCK-UP TABLE START ADDRESS

CHANNEL 8 RCV FI LTER TABLE START ADDRESS

CHANNEL 8 RCV DATA WORD COUNT REG STER

CHANNEL 8 RCV BUFFER WRAPARCUND REG STER

CHANNEL 8 RCV WORD COUNTER TRI GGER

CHANNEL 8 RESTART W LLI AMSBURG TRANSM T

CHANNEL 8 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 8 RCV ERROR COUNT REG STER

CHANNEL 8 RCV LABEL TRI GGER REG STER

CHANNEL 8 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 8 TX | NSTRUCTI ON COUNTER

CHANNEL 8 TX LOOP COUNTER

CHANNEL 8 TX AMPLI TUDE REQ STER

CHANNEL 8 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 8 STATUS REG STER

CHANNEL 8 DEST CODE BUSY / BUFFER START

CHANNEL 8 FULL- DUPLEX / BUFFER END

CHANNEL 8 TX SAL REG STER

CHANNEL 8 RCV SAL REG STER
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7TECE

7ECC

T7TECA

7EC8

7EC6

TECA

7TEC2

7ECO

7EBE

7EBC

7TEBA

7EB8

7EB6

7EB4

7EB2

7EBO

TEAE

TEAC

TEAA

TEA8

7TEAG

TEA4

TEA2

7EAO
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CHANNEL 9 CONTROL REGQ STER BLOCK

CHANNEL 9 CONFI GURATI ON REG STER 7TEFE

reserved 7TEFC
CHANNEL 9 RCV DATA START PO NTER TEFA
CHANNEL 9 RCV DATA END PO NTER 7EF8
CHANNEL 9 RCV DATA CURRENT PO NTER 7EF6

CHANNEL 9 RCV LOOK-UP TABLE START ADDRESS TEF4

CHANNEL 9 RCV FILTER TABLE START ADDRESS TEF2
CHANNEL 9 RCV DATA WORD COUNT REG STER 7EFO
CHANNEL 9 RCV BUFFER WRAPAROUND REG STER TEEE
CHANNEL 9 RCV WORD COUNTER TRI GGER TEEC
CHANNEL 9 RESTART W LLI AVMSBURG TRANSM T TEEA
CHANNEL 9 RCV | NTERVAL COUNTER TRI GGER 7TEES
CHANNEL 9 RCV ERROR COUNT REG STER 7EEG
CHANNEL 9 RCV LABEL TRI GGER REG STER TEE4
CHANNEL 9 TX I NSTRUCTI ON STACK PO NTER TEE2
CHANNEL 9 TX | NSTRUCTI ON COUNTER 7EEQ
CHANNEL 9 TX LOOP COUNTER TEDE
CHANNEL 9 TX AWPLI TUDE REG STER 7EDC

CHANNEL 9 | NTERRUPT/ TRI GGER CONDI TI ON REG 7TEDA

CHANNEL 9 STATUS REG STER 7TED8
CHANNEL 9 DEST CODE BUSY / BUFFER START 7EDG
CHANNEL 9 FULL- DUPLEX / BUFFER END TEDA
CHANNEL 9 TX SAL REG STER 7TED2
CHANNEL 9 RCV SAL REQ STER 7EDO

ARl NC Channel s
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CHANNEL x CONFI GURATI ON REG STER

This register sets up various run paranmeters for both the receive and transmt
channels. Bits which are unused (ie receiver-related bits while operating as a
transmitter) are ignored by the board.

15(14|13|12(11|10(09|08|07|06|05|04(03|02]|01(00

12. 5KHZ (LO SPEED) —
100KHZ (H SPEED) |Bit
PROGRAMVABLE |Rat e
undef i ned —

Q
PP O O
R ORr O

TX RI SE/ FALL TI ME

PARI TY: QN OFF

PARI TY: EVEN CDD

RECEI VER STORAGE MODE

RECElI VER WRAP AROUND

RECElI VER LABEL TRI GGER

TX MCDE SELECT

ENABLE RCV FI LTER TABLE

Not es:

1. This register can only be witten to when ALL channels are turned OFF
(via the Start Register).

2. The board should be started (via the Start Register) only after a mninum

of 1 nsec fromthe tine that the contents of this register have been
nodi fi ed.

3. It is recomended that ALL active channel Configuration Registers be set
up immediately following the Board Ready before progranm ng any other
par anet er s.

4. ARI NC-561/568/575/582 specifications specify Lo-Speed (Bit Rate)
operation only.

ARI NC Channel s
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CHANNEL x CONFI GURATI ON REG STER;, BI T DEFI NI TI ONS

Bit Rate Select Bit Rate of channel. If the Programmable Bit
Rate is selected then the bit rate is defined by the
d obal Progranmmabl e Bit Rate Register.

Tx Risel/Fall 0" = H Speed 1" = Lo Speed

Ti me (1.5 +/- 0.5usec) (10 +/ - 5 usec)

Parity On/ O f 1= Of 0" = On

Parity Even/Qdd || 1'= Even 0" = (dd (standard AR NC node)

Rcv Storage Mode| ™ 1' =Sequenti al Storage Mde "0' = Look-up Tabl e Mde

Recei ver 1" = Data storage is halted when the buffer is full

Wap Around 0" = Receiver waps around the data within the bl ock
(This bit is not used in Lookup Tabl e Storage Mde)

Recei ver 1" = Start data storage upon receipt of Label xx.

Label Tri gger 0" = Receiver stores data without Start Label Trigger

TX Mode Sel ect "1 Dat a Rate node (per data bl ock). See text.

(see note) el Interblock Gap Ti ne node
Enabl e Rcv 1" = Enable filter table (stores Labels per table)
Filter Table 0" = Disables table. Stores all Labels.
Not es:

1. TX Mode Select: This bit allows the user to select the transm ssion node. A
logic "1 instructs the transnmitter to use the Interblock Tinme/Data Rate Wrd as
a Data Rate value and to send data bl ocks on a schedul ed data rate basis (ie Data
Block 1; every 50 nms and Data Block 2; every 25 ns, etc.). In this npode, a
scratch buffer must be allocated via the Channel Buffer Start and Channel Buffer
End Registers. This node is not supported by WIliansburg channels. A logic "0
instructs the transmitter to use the Interblock Tinme/Data Rate Wrd as an Inter-
bl ock Gap Ti ne.

2. Receiver Label Trigger: See description of the RCV Start Label Trigger
Regi ster.

3. Tx Rise/Fall Tine bit: Not applicable for AR NC 561/568/582-6w re channel s.

ARl NC Channel s
36



CHANNEL x RECElI VE DATA START PO NTER| (WR)

This register is used to set the start address of the receive data buffer. The
address nmust be even. This register is used in the Sequential Mde of operation.

CHANNEL x RECEI VE DATA END PO NTER| (WR)

Sets the end address of the receiver data buffer. This is used in the Sequenti al
Mode of operation. The data will wap around or stop - depending upon the
Recei ver Wap Around control bit within the Configuration Register.

CHANNEL x RECElI VE DATA CURRENT PO NTER| (RD)

In Sequential Mde this register indicates the address where the next AR NC
receive word is to be placed within the buffer. This pointer value is increnented
after the entire receiver block is witten into nmenory.

In Lookup Table Mdde this register contains the address of the last ARI NC receive
word witten to the receive data area.

CHANNEL x RECElI VE LOOK- UP TABLE START ADDRESS| (WR) LOOK-UP TABLE MODE

Sets the Start address (nust be even) of the 256x16 byte Receiver Look-Up Tabl e.
This address points to the FIRST location of the |ook-up table. The board will
store ONE ARINC data block for each Label received. The data bl ock contains: 32-
bit ARINC word, 32-bit Tinme Tag, Error Count Wrd, and the Receive Status Wrd.
The data block will be overwitten by the subsequent reception and storage of the
sane ARI NC Label .

CHANNEL x RECEI VE FI LTER TABLE START ADDRESS| (WR) SEQUENTI AL MODE

Sets the start address of the (256x8) Label Filter Table as described in the
Sequential storage node. The address nust be even. It is valid for several
channels to use the sane filter table.

CHANNEL x RCV DATA WORD COUNT REQ STER| (RD) SEQUENTI AL MODE

ARI NC Channel s
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I ndi cates the nunber of words received (0-64k). This register waps around, and
nmay be reset to zero by the user only when the channel is stopped.

ARl NC Channel s
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CHANNEL x RCV BUFFER WRAPAROUND REQ STER| (WR)

This register contains 2 bits for synchronization with the "C' drivers. If bit 14
is set to 1, the receive buffer has wapped around once since the |ast data read.
If bit 15 is set to 1, there have been multiple w aparounds.

CHANNEL x RCV DATA WORD COUNTER TRI GGER REAQ STER| (WR) SEQUENTI AL MODE

This register allows the user to generate an interrupt and set a flag when a
certain nunber of words have been received (1-64k). The appropriate bit nust also
be set in the Channel x Interrupt/Trigger Condition Register.

CHANNEL x RESTART W LLI AMSBURG TRANSM SSI ON| (WR)

Witing any non-zero value to this register will reinitiate transmssion in a
WIlliansburg channel. It allows the user to reload new nessages after the
termnation of transmission and to transmit them without interfering with the
receive function. The register is automatically cleared to zero.

CHANNEL x RCV | NTERVAL COUNTER TRI GGER REA STER | (WR) SEQUENTI AL MODE

This register allows the user to generate an interrupt and set a flag upon
reception of every "N' nunber of words. The appropriate bit nust also be set in
the Channel x Interrupt/Trigger Condition Register.

CHANNEL x RCV ERROR COUNT REG STER | (RD) SEQUENTI AL MODE

This 16-bit counter indicates the nunber of errors received on a particular
channel . This register waps around. The user can reset this register by witing
“0000" to it.

CHANNEL x RCV LABEL TRI GGER REG STER| (WR) SEQUENTI AL MODE

This register is used in conjunction with the Receiver Label Trigger bit within
the Configuration Register to enable the reception and storage of data upon
recei pt of a specific AR NC | abel; XXXX XXXX.

00 LABEL

15 8 7 0
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CHANNEL x TX I NSTRUCTI ON STACK PO NTER| (WR)

Sets the starting address of the TX Instruction Stack. This address mnmust be even.
For a WIlianmsburg channel which is being started that has no data to transmt,
the stack pointer should be given a value of FFFF (H) (all ones).

CHANNEL x TX | NSTRUCTI ON COUNTER| (VWR)

Sets the nunber of TX Instruction blocks to process.

CHANNEL x TX LOOP COUNTER| (WR)

Sets the nunber of tines to execute the TX instruction blocks; "N Tines

or Continuous Loop. If the continuous value is selected, the channel's operation
can be terminated by setting the related channel bit within the dobal Start
Regi ster to a "0".

Val ue:

0000 = CONTI NUQUS
0001 = One Tine
0002 = Two Ti nes
FFFF = 65535 Ti nes

CHANNEL x TX AWPLI TUDE REGQ STER| (WR)

Sets the TX anplitude level of the TX channel. This register has a resolution of
39nv/bit. The maxi mumregi ster val ue gives a voltage of

10V(peak) measured across the ARINC bus differentially. At startup and after a
software reset this register is initialized to FF (H which is the nmaxi mum val ue.

00 AVPLI TUDE VALUE

15 8 7 0
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Note: This register is not applicable for AR NC 561/568/582-6wi re channel s.
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CHANNEL x | NTERRUPT/ TRI GGER CONDI TI ON REGQ STER| (WR)

Sets the Interrupt and Trigger condition(s) of the board. Bits 00-07 are the
interrupt condition bits while bits 08-15 relate to the hardware trigger bits.
The trigger conditions set a pulse on the trigger [subm niature BNC] J1 connector
or the VXI "TRI Q0$" TTL Trigger CQutput signal

15(14|13|12|11|10|09|08|07|06|05]|04|03|02]01|00

Interrupt Conditions

“TX; END OF BLOCK

——TX; END OF FRAME

——RCV, LABEL RECEI VED

RCV; | NTERVAL CT TRI GGER

RCV; DATA WORD CT TRI GGER

RCV; ERROR WORD RECEI VED

RCV, STOPPED- BUFFER FULL

TX; FAl LED LDU

Trigger Conditions

TX; END OF BLOCK

TX; END OF FRAME

RCV, LABEL RECEI VED

RCV; | NTERVAL CT TRI GGER

RCV; DATA WORD CT TRI GGER

RCV;, ERROR WORD RECEI VED

RCV, STOPPED- BUFFER FULL

TX; FAl LED LDU

Not es:
- The RCV;LABEL RECEIVED interrupt or trigger only occurs upon
reception of a label which has been marked for interrupt in a filter
table or | ookup table.

- To activate the RCV;INTERVAL CT TRIGGEER interrupt or trigger, the
Channel x Rcv Interval Counter Trigger Register must al so be set.

- To activate the RCV; DATA WORD CT TRIGGEER interrupt or trigger, the
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Channel x Rcv Wrd Counter Trigger Register nust al so be set.

- The TX, FAILED LDU bit is relevant to WIIlianmsburg channels only.
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CHANNEL x STATUS REG STER| (RD)

This register indicates the operational status of the channel. This register can
be used to poll the status of the channel or it can be used with interrupts. Wen
used in conjunction with interrupts the register indicates the condition(s) which
caused the interrupt. A logic "1" indicates an active bit. Status bits nust be
reset by the user.

15(14|13|12(11|10(09|08|07|06|05|04(03|02|01(00

L. RESERVED —! L TX: END OF BLOCK

—— TX; END OF FRAME

RCV; LABEL RECEI VED

RCV; | NTERVAL CT TRI GGER

RCV; WORD CT TRI GGER

RCV; ERROR WORD RECEI VED

RCV; STOPPED ON BUFFER
FULL

TX; FAI LED LDU

RCV; BAD LDU

RCV; GOCD LDU

In Look Up Mdde, the RCV;LABEL RECEIVED Status bit is set upon receipt of any
| abel for which an interrupt has been requested via the label's Control Byte. In
Sequential Mode, it is set upon receipt of any label for which an interrupt has
been requested via the filter table.

The TX;LDU FAILED Status bit is relevant only to WIIliansburg channels. It is set
when a block was not successfully transmitted due to tinmeouts, or lack of the
desired response. It is relevant to blocks containing a WIlIlianmsburg TEST word,
an ALO word, or an LDU (bl ocks requiring responses).

The RCV; BAD LDU and RCV, GOOD LDU bits are relevant only to WIIlianmsburg channels.

They are set according to the quality of received LDU s and are not associated
with an interrupt. Conditions which cause the BAD LDU bit to be set are bad word
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count, bad CRC, missing SOI, tinmeout, sent response of BUSY, and LDU reception
aborted due to reception of another RTS or ALO
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CHANNEL x DEST CODE BUSY / BUFFER START| (WR)

For WIlianmsburg channels, it is possible to force a response of BUSY to an RTS
for test purposes by using this register. If the (non-zero) value of this
regi ster nmatches the destination code of the received RTS, the channel wll
respond with BUSY i nstead of the normal CTS.

For transmssion in Data Rate Mde, the user nust allocate a scratch buffer for

use by t he firnmnare. Its | ength nust be at | east
(TX I NSTRUCTI ON COUNTER x 10 + 4) bytes. If the buffer is not |ong enough, the
channel will turn itself off wthout transmitting. This register contains the

start address of the buffer. The address nust be a word boundary.

CHANNEL x FULL- DUPLEX / BUFFER END| (VWR)

For WIlianmsburg channels, it is possible to operate in full-duplex or half-
dupl ex node, as described below. Witing a 1 to this register configures the
channel for full-duplex operation. Witing a O results in half-dupl ex operation

For transmission in Data Rate Mdde, this register contains the end address of the
buf fer which nmust be assigned by the user

CHANNEL x TX SAL REG STER| (WR)

This register is relevant to WIlliansburg channels only. This register contains
the SAL (system address label) of the destination for transmitted WIIianmsburg
bl ocks. Every word contained in a block of WIIlianmsburg format data to be
transmtted nust contain this SAL in its label field. This value is used for
constructing responses (CTS, NCTS, BUSY, ACK, NAK, SYN, ALR and LOOP).

CHANNEL x RCV SAL REG STER| (WR)

This register is relevant to WIlliansburg channels only. This register contains
the SAL of the label. Only received words which contain this SAL in their |abel
field are considered to be in the WIlliansburg format. Wrds not containing this
SAL are taken to be ARI NG 429 words with | abels.
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RECEI VER / MONI TOR OPERATI ON

GENERAL | NFORMATI ON:

The user sets up each receiver channel's node of operation by witing to the
various Channel Control Registers (one set per channel). Each receiver channel
has three basic nodes of operation; Sequential nopde which stores data in
sequential locations within the receive data area, the Look-up table node which
allows the user to store words in specific locations of nmenmory according to the
Label, and the Merge Mde which syphons ALL receiver channel data into ONE
recei ver buffer area. In all these nodes, the data words are stored with a 16-bit
Receiver Status Wrd and a 32-bit time tag value. In data only node the status
and time tag is not stored. In the Mrge Mde, the channel 1D information
(indicating on which channel the data was received) is contained within the
Recei ver Status Wrd.

OPERATI ON:

The board is initialized in a wait loop - looking for a START command from the
computer. This comand, issued by witing to the obal Start Register, instructs
the board to begin operation on the active channel (s).

SEQUENTI AL MODE:

The sequential node has a software-selectable feature which filters the storage
of specific, user-selected Labels or stores all Labels within a buffer. The data
buffer's size and location within the nenory is progranmed via a Start and End
poi nter. Each received ARINC data word is tagged with a Status word indicating
the status of the receive word and a 32-bit Tine Tag val ue.

These five, 16-bit words make up a single receive data block. In addition, the
sequential node offers the user the capability of storing just the AR NC data
without the Tine Tag and Status Wrds. This is global selection which affects all
receiver channels (see: Receiver Data Storage Mde Register in the dd obal
Regi ster section of this manual). A 16-bit Error Count register indicates the
nunber of invalid words received. Interrupts and pollable status registers allow
for numerous event recognition and are described in the Channel Register section
of this manual.

The Sequential Storage Mdde is the only storage node supported by WIIianmsburg
channel s. Received WIIliansburg words which are responses to transm ssions are
stored sequentially with received data, in order of arrival. If a received LDU
nust be repeated due to an error the defective LDU will not be overwitten, but
rather the retransmtted LDU will be stored after the defective version.
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LOCK- UP TABLE MCDE

In the Look-up table node, the word's LABEL is used by the board as an offset to
a 256-word |ook-up table. The table is programed by the user wth address
pointers as to where to wite the Receiver Data Block. Each block contains the
32-bit ARINC word, 32-bit Tine Tag, an error count, and status word. The 256-word
table can be placed anywhere within the nenory via a user-progranmabl e Receiver
Look-up Tabl e Pointer.

The user has the ability to nonitor the operational status of each channel and to
be interrupted on various events. In addition, there exist pollable registers
whi ch can be used in conjunction with or instead of interrupt processing.

MERCGE MCDE

The Merge Mode operates in the sanme manner as the Sequential Mde except that al
recei ve channels are nerged into one data buffer area. The control registers for
the Merge Mbdde are located and defined in the global register section. In this
node the receive data blocks are stored in sequential order and each receive
Status Wrd is tagged with a Channel ID - indicating on which channel the data
was received. Each data block contains a Tinme Tag word as in the standard
Sequenti al Mode of operation.

ARI NC Channel s
49



SEQUENTI AL MODE

RECElI VE BUFFER STORAGE SEQUENCE

The drawing below illustrates the way in which the receive data bl ocks are stored
within the dual-port RAM while in the sequential node of operation. The Receiver
Channel Error Count Register is updated with every invalid word which is stored.
The Start and End pointers set up the buffer size. The receive data storage will
stop when the end pointer is reached or will wap around to the begi nning of the
buf fer - dependi ng upon the condition of the Receiver Wap Around bit within the
Channel Configuration Register. The Time Tag resolution is 10 upsec/bit. The Tinme
Tag is set to zero upon power up or software reset. The contents of the Receiver
Status Wrd are described within this section.

RCV DATA END PO NTER

(witten by user) >
RECEI VE STATUS WORD n bl ock
TIME TAG WORD - LO
TIME TAG WORD - H
DATA WORD - LO
DATA WORD - HI

RECElI VE STATUS WORD
TIME TAG WORD - LO
TIME TAGWRD - H
DATA WORD - LO
DATA WORD - HI

2nd bl ock

RECElI VE STATUS WORD
TIME TAG WORD - LO
TIME TAG WORD - Hi
DATA WORD - LO

DATA WORD - Hi

—> 1st bl ock
RCV DATA START PO NTER}|—!

(witten by user)
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RCV DATA WORD FORVAT

The received, 32-bit, ARINC word is stored as two 16-bit words within the nmenory
(H -Wrd followed by Lo-Wrd). The data bytes are shown bel ow. The nunbers shown
within the four bytes represent the ARINC bit |ocations within the 32-bit word.

—>|24|23(22|21|20(19|18|17| H Byte

L—>|16]15|14|13|12|11]|10|09| Lo Byte

DATA WORD - LO

DATA WORD - H |—  —>|01|02|03|04|05|06|07|08| H Byte (Label, SAL)

L—>|32|31(|30|29|28|27|26|25| Lo Byte

( VSB) (LSB)

(Label or SAL)
ARI NC

LSB LSB VBB

Note that bits 09 through 32 are ordered fromLSB to MSB (opposite fromthe Label
field which is organized MSB to LSB). It is for this reason that the data bl ock
is built the way it is (H-Wrd followed by Lo-Wrd) with the Label and the AR NC
field 32 through 25 in the H-Wrd and bits 24 through 09 in the Lo-Wrd.

In WIliamsburg words the label field is replaced by the system address | abel
(SAL).
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TI ME TAG WORD FORVAT

As stated above, the Tine Tag is a 32-bit word nmade up of two 16-bit words; Tine
Tag-H followed by Tinme Tag-Lo. The resolution of the tinme tag is 10 usec/bit.

—>|15|14(13|12|11|10|09|08| H Byte

L—>|07|06|05|04|03|02]|01|00| Lo Byte

TI ME TAG WORD- LO

TI ME TAG WORD- HI ] r——> 31|30(29|28|27|26|25|24| H Byte

L—>|23|22(|21|20|19|18|17|16| Lo Byte

( N-BB) (LSB)

Not e:

Each bit in the receive time tag represents 10 microseconds. There is a |atency
between the tinme a word is received on the bus and the tinme that word is recorded
in dual port ram This latency is affected by the nunber of channels and data
rate of these channels. The time tag reflects the tine the word is witten to
dual port ramrather than the time the word is received over the bus. In no event
shall this latency exceed a single hi-speed word tinme e.g. 360 m croseconds.
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1l
RCV SEQUENTI AL MCDE DI AGRAM| This diagramillustrates ONE receiver
]

256 X 8

RECEI VER FI LTER TABLE

channel .

LABEL CONTRCL BYTE

ARI NC LABEL |—

LABEL CONTRCL BYTE

|— RCV DATA END PO NTER

L >

(last word)

RCV STATUS WORD

TIME TAG - LO

TIME TAG - H

DATA WORD - LO

>

LABEL CONTRCL BYTE

LABEL CONTRCL BYTE

|—>
RECEI VE FI LTERH
TABLE PO NTER

| abel

filter table).

DATA WORD - HI

L RCV DATA START PO NTER

(sets the start address of the
The ARI NC | abel

is used as an index into this table.

LABEL CONTRCL BYTE

07 |06 (05

04

03

02

01 |00

| L—— 1= STORE WORD
0= DON T STORE
L 1= | NTERRUPT
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0= DON T | NTERRUPT
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RECElI VE SEQUENTI AL MCDE; STATUS WORD

15(14|13|12|11|10(09|08|07|06|05|04(03|02|01(00

L WORD RECEI VED

—— H BI'T COUNT ERROR

LO BIT CT/ 1 NVLD WD ERRCR

PARI TY ERROR

I NVALI D CODI NG ERROR

GAP [ SYNC] TI ME ERRCR

reserved

VALI D WORD

LDU BUSY

LDU ABORTED

LDU NO SOr

LDU BAD CRC

LDU BAD WORD COUNT

LDU TI MEQUT

LDU GOOD

LDU NO LCW

Note: bits 08 - 15 are relevant to WIIianmsburg channels only. They appear in the
Status Word of RTS words only and are set when the reception of the associated
LDU i s conpl et ed.
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RECElI VE SEQUENTI AL MCDE STATUS WORD; BI T DEFI NI TI ON

00 |Word Alogic "1'. This bit is set when the status word is
Recei ved witten into nmenory.
01 |H Bit ¢ Indicates that a H -bit count error was detected in
Error t he ARI NC wor d.
02 |Lo Bit ¢ Indicates that a Lo-bit count or a Null bit error
Invalid Wi| was detected in the AR NC word.
03 |Parity Indicates that a parity error was detected in the
Error ARI NC wor d.
04 |Invalid Indicates that a bit |evel decoding error was
Coding Err | detected in the AR NC word.
05 |Gap [Sync] | Indicates that a Gap [Sync] Tine error occurred
Time Error | between words (less than 4 bit tinmes between words
for ARINC 429/575/582-2wi re channel s and | ess than
1 bit tine between words for AR NC 561/568/582-6wire
channel s).
06 |reserved SET TO "0"
07 |valid Wrd| dobal Bit. Indicates that the received AR NC
word was valid in all respects.
08 |LDU Busy A response of BUSY was sent to received RTS
09 |LDU Reception aborted due to arrival of a second RTS
Aborted or an ALO
10 |[LDU No SOT| A data word or EOT word was received when an SOT
word was expect ed
11 (LDU A bad CRC was received in the EOT word
Bad CRC
12 |LDU Bad An EOT was received when a data word was expected or
Wird Count | the received RTS contained an illegal word count
13 (LDU An EOT word was not received before the tineout
Ti meout i nterval el apsed
14 |LDU Good The received LDU is valid
15 |LDU No LCW A data word or SOT or EOT was received when an LCW

word was expected in a Buckhorn w ndow
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RECEI VE " MERGE MCODE" STATUS WORD

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

00

L WORD RECEI VED

— Hl

57

BI T COUNT ERROR
LO BIT CI/1 NVLD WD ERRCR
PARI TY ERRCOR

I NVALI D CODI NG ERRCR
GAP [ SYNC] TI ME ERROR
reserved

VALI D WORD

MERGE CHANNEL CODE 0
MERGE CHANNEL CODE 1
MERGE CHANNEL CODE 2
MERGE CHANNEL CODE 3
reserved

reserved

reserved

reserved
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RECEI VE " MERCE MODE" STATUS WORD, BI'T DEFI NI TI ON

00 |Word Alogic "1'. This bit is set when the status word is
Recei ved witten into nmenory.
01 |H Bit ¢ Indicates that a H -bit count error was detected in
Error t he ARI NC wor d.
02 |Lo Bit Indicates that a Lo-bit count error or a Null bit
Invalid Wi| error was detected in the AR NC word.
03 |Parity Indicates that a parity error was detected in the
Error ARI NC wor d.
04 |Invalid Indicates that a bit |evel decoding error was
Coding Err | detected in the AR NC word.
05 |Gap [Sync] | Indicates that a Gap [Sync] Tine error occurred
Time Error | between words (less than 4 bit tinmes between words
for ARINC 429/575/582-2wi re channel s and | ess than
1 bit tine between words for ARI NC 561/568/582-6wire
channel s).
06 |reserved SET TO "0"
07 |valid Wrd| dobal Bit. Indicates that the received ARI NC
word was valid in all respects.
08 [Merge CH.
I D Code O 0000 - Channel 0
0001 - Channel 1
09 |Merge CH. 0010 - Channel 2
I D Code 1 0011 - Channel 3
0100 - Channel 4
10 [Merge CH. 0101 - Channel 5
| D Code 2 0110 - Channel 6
0111 - Channel 7
11 [Merge CH. 1000 - Channel 8 Note: CH I D Code 0=LSB
| D Code 3 1001 - Channel 9 "o " 3=NMsB
12 |[reserved SET TO "0"
13 |[reserved SET TO "0"
14 |reserved SET TO "0"
15 |reserved SET TO "0"
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LOOK- UP TABLE MODE OPERATI ON

LOOK- UP TABLE MODE:

In the Look-up table node, the word's LABEL is used by the board as an offset to
a 256-word look-up table. The table is programmed by the user wth address
pointers as to where to wite the Receiver Data Block. Each block contains the
32-bit ARINC word, 32-bit Tine Tag, an error count, and status word. The 256-word
table can be placed anywhere within the nenory via a user-programabl e Receiver
Look-up Tabl e Pointer.

The user has the ability to nonitor the operational status of each channel and to
be interrupted on various events. |In addition, there exist pollable registers
whi ch can be used with or instead of interrupt processing.

256 X 16
ARI NC LABEL H TABLE (PER CHANNEL)

ADDRESS PO NTER

RECEI VE STATUS/ CNTL WORD

ERROR CCOUNT

TI ME TAG - LO

TIME TAG - H

DATA WORD - LO

ADDRESS PO NTER |
> DATA WORD - HI

DATA AREA

RECEI VE STATUS/ CNTL WORD

ERROR CCOUNT

TIME TAG - LO

TIME TAG - H

DATA WORD - LO

>| ADDRESS PO NTER |
. L> DATA WORD - HI

>| ADDRESS PO NTER
1
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|RCV LOK-UP
|TABLE PO NTER|
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LOOK- UP TABLE; RECEI VE STATUS/ CONTRCL WORD

—— CONTROL BYTE ——

(RO VR)

—— STATUS BYTE ——

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

00

L WORD RECEI VED

— Hl

61

BI T COUNT ERROR

LO BIT CT/ I NVLD WD ERR

PARI TY ERROR

I NVALI D CODI NG ERROR

GAP [ SYNC] TI ME ERRCR

reserved

VALI D WORD

reserved
reserved
reserved
reserved
reserved
reserved

reserved

ENABLE LABEL | NTERRUPT
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LOOK- UP TABLE; RECEI VE STATUS/ CONTRCL WORD

00 |Word Alogic "1'. This bit is set when the status word is
Recei ved witten into nmenory.
01 |H Bit ¢ Indicates that a H -bit count error was detected in
Error t he ARI NC wor d.
02 |Lo Bit ¢ Indicates that a Lo-bit count error or a Null bit
Invalid Wi| error was detected in the AR NC word.
03 |Parity Indicates that a parity error was detected in the
Error ARI NC wor d.
04 |Invalid Indicates that a bit |evel decoding error was
Coding Err | detected in the AR NC word.
05 |Gap [Sync] | Indicates that a Gap [Sync] Tine error occurred
Time Error | between words (less than 4 bit tinmes between words
for ARINC 429/575/582-2wi re channel s and | ess than
1 bit tine between words for AR NC 561/568/582-6wire
channel s).
06 |reserved SET TO "0"
07 |valid Wrd| dobal Bit. Indicates that the received AR NC
word was valid in all respects.
08 |reserved SET TO "0"
09 |reserved SET TO "0"
10 |[reserved SET TO "0"
11 |[reserved SET TO "0"
12 |[reserved SET TO "0"
13 |[reserved SET TO "0"
14 |reserved SET TO "0"
15 |Enabl e Enabl es the interrupt on Label received capability.
Label Int.| This bit is used in conjunction with the Interrupt/

Trigger Condition Register.
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TRANSM TTER CPERATION - NON-W LLI AVSBURG CHANNELS

The nethod inplenented in the transmt node requires the user to create

an instruction stack for the transmtter channel, wite the data into the Dual -
Port RAM and start transmission by witing to the Start Register found within the
A obal Register area. The sequence of wites to nmenory is not inportant except
for the wite to the dobal Start Register, which is performed | ast.

TRANSM T | NSTRUCTI ON STACK

The Transmt Instruction Stack is divided into Instruction Blocks - each
containing 4 words. Each Instruction Block relates to a Data Buffer. A Data
Buffer contains one or nore ARINC words which the user desires to transmt wth
the sane anount of delay tine between each word. The stack is sequential, so that
the first Instruction Block relates to the first data block, the second to the
second data bl ock, etc.

As stated, each Instruction Block contains 4 words. The first word is the Contro
Wird which contains error injection paraneters. The second word contains an 8-bit
Wrd Count which instructs the board as to the nunber of ARINC words to transmt
within a particular block and an 8-bit, inter-word delay val ue which prograns the
time between words within the sane buffer. The third word contains a 16-bit
user-supplied data pointer. This is a 16-bit address (nust be even) which points
to the beginning of the data words within the nmenory. The fourth word is the
Interblock Time/Data Rate value and is used to program the tinme between data
bl ock transfers or the transmission period for the specific data block (see
diagramfor details).
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TRANSM T BLOCK DI AGRAM

B
|
|
|

| nstruction
Bl ock #2

_
|
I nstruction

Bl ock #1

|
S R

TX | NSTRUCTI ON|—!

STACK PO NTER

ARl NC Channel s

TX I NSTRUCTI ON STACK

| NTERBLOCK TI ME/ DATA RATE WD

TX DATA PO NTER

TX DATA BUFFERS

DATA WORD - LO

DATA WORD - HI

| NTERWORD DELAY

WORD CNTR

CONTROL WORD

| NTERBLOCK Tl ME/ DATA RATE WD

TX DATA PO NTER

| NTERWORD DELAY

WORD CNTR

CONTROL WORD

64

DATA WORD - LO

DATA WORD - HI

1st word within
I nstruction Bl ock



CONTROL WORD DEFI NI TI ON

(1st word within Instruction Bl ock)

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

00

L PARI TY ERROR

65

—— NULL BI T ERROR

STRETCH BI T ERROR

BI T COUNT H

ERRCOR

BI T COUNT LO ERROR

SUPPRESS PARI TY
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved

reserved
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CONTROL WORD DEFI NI TI ON

00 Parity A PARITY ERROR IS I NSERTED W THI N ALL ARI NC
Error WORDS W THI N THE BLOCK.

01 Nul | Bit A NULL BIT ERROR | S | NSERTED W THI N THE SECOND
Error BIT OfF EACH WORD WTH N THE BLOCK (ARINC BI T 02)
TH S BIT IS VALID FOR ARI NC- 429/ 575/ 582-2wi re ONLY

02 |Stretch THE SECOND ARINC BI T WTH N EACH WORD W THI N THE

Bit Error| BLOCK IS "STRETCHED' CAUSI NG A MANCHESTER CODI NG
ERROR. THI S BIT IS VALI D FOR ARI NC- 429/ 575/ 582-2wi r e
ONLY

03 Bit Count | TH RTY THREE ARI NC BI TS ARE TRANSM TTED W THI N
H Error EACH WORD W THI N THE BLOCK

04 Bit Count | TH RTY ONE ARINC BI TS ARE TRANSM TTED W THI N
LO Error EACH WORD W THI N THE BLOCK

05 Suppr ess FORCES A NO-PARI TY CONDI TION W TH N THE WORD
Parity EVEN THOUGH " PARI TY- ON' HAS BEEN SELECTED I N THE
CHANNEL CONFI GURATI ON REG STER

06 reserved SET TO "0O"

07 reserved SET TO "0O"

08 reserved SET TO "0O"

09 reserved SET TO "0O"

10 reserved SET TO "0O"

11 reserved SET TO "0O"

12 reserved SET TO "0O"

13 reserved SET TO "0O"

14 reserved SET TO "0O"

15 reserved SET TO "0O"

Not e: The SUPPRESS PARITY bit can be useful in a situation where nost of the data
buffers contain standard binary data with parity and a few buffers contain BCD
type data without parity. In such a situation, the parity can be set ON for all
words within the Channel Configuration Register while exceptional cases (ie BCD
data word buffer) can be forced to NO PARITY using this bit.
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| NTERWORD DLY/ WORD CNTR

This word is divided into two bytes, The Interword Delay and the W rd Counter.
The Interword delay byte specifies the tine between blocks within this data
bl ock. The resolution is in the formof "bit tines" according to the transm ssion
bit rate. At the Lo- Speed setting, the resolution will be 80 usec/bit while at
the H -Speed setting, it would be 10 usec/bit. The programmabl e setting would be
according to its bit rate.

The Wbrd Counter is used to specify the nunber of data words within this data
bl ock (1-255).

TX DATA PO NTER

This register is used to set the start address of the transmt data buffer. The
size of the buffer is determ ned by the Wrd Count val ue.

| NTERBLOCK TI ME/ DATA RATE WORD

This word has two functions. In the standard transmt node, the Instruction
Bl ocks are accessed sequentially and their associated data words transmtted
according to this sequential order. The Interblock Tine allows the user to
specify the tine between data blocks. The resolution of this 16-bit word is
according to the transnmission bit rate. At the Lo-Speed setting, the resolution
will be 80 usec/bit while at the Hi-Speed setting, it would be 10 usec/bit. The
progranmabl e setting would be according to its bit rate.

The interblock time is inserted AFTER the bl ock transm ssion.

In Data Rate node the user can specify the transm ssion period of the particular
data block. If the nunmber 'n' is witten to this location, then the nessage will
be transnmitted every n bit tines. At the Lo-Speed setting, one bit tinme is 80
usec while at the H -Speed setting, it is 10 usec. At the progranmable setting a
bit time is according to the specified bit rate.

The selection of the nodes is determined by the TX Mde Select bit within the
Channel Configuration Register. Note that in Data Rate node, a scratch buffer for
the firmmare nust be allocated via the Channel Buffer Start and Channel Buffer
End Regi sters.
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TX DATA BLOCK FORVAT

The figure belowillustrates the format of the TX data words within the nenory.

n

DATA WORD - LO 4t h
DATA WORD - H 3rd
DATA WORD - LO 2nd
DATA WORD - HI 1st location in the

TX data area

The figure below defines the locations and bit definitions of the data bytes
within the nmenory.

—-l—> 24123122(21|20|19(18|17| H Byte

L—>|16|15|14|13|12|11]|10|09| Lo Byte

DATA WORD - LO

DATA WORD - H |— —>|01]02|03|04|05|06|07|08| H Byte (Label)

L—>|32|31(30|29|28|27|26|25| Lo Byte

(MSB) (LSB)

Note: The nunbers contained within the bytes above represent the AR NC bit
| ocations within the 32-bit word.

(Label)

Seri al
< 0o1........ 08 [09. . .. 32

Dat a

VBB LSB LSB VBB

Note that bits 09 through 32 are ordered fromLSB to MSB (opposite fromthe Label
field which is organized MSB to LSB). It is for this reason that the data bl ock
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is built the way it is (H-Wrd followed by Lo-Wrd) with the Label and the AR NC
field 32 through 25 in the H-Wrd and bits 24 through 09 in the Lo-Wrd.
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TRANSM TTER OPERATI ON - W LLI AVSBURG BUCKHORN CHANNELS

The MAG Card Wl iansburg channel sets support the WIIianmsburg protocol (section
2.5 of the ARING 429 specification) as well as the fast Buckhorn protocol
(section 2.6 of the ARI NG 429 spec). Both protocols are supported at both high
and | ow speed.

The nethod inplenented in the transnmt node requires the user to create an
instruction stack for the transmtter channel, wite the data into the Dual -Port
RAM and start transmission by witing to the Start Register found within the
A obal Register area. The sequence of wites to nmenory is not inportant except
for the Wite to "Start" Regi ster operation, which is perforned | ast.

TRANSM T | NSTRUCTI ON STACK

The Transmt Instruction Stack is divided into Instruction Blocks - each
containing 4 words. Each Instruction Block relates to a Data Buffer. A Data
Buffer contains one or nore ARINC words which the user desires to transmt wth
the sane anount of delay tine between each word. The stack is sequential, so that
the first Instruction Block relates to the first data block, the second to the
second data bl ock, etc.

As stated, each Instruction Block contains 4 words. The first word is the Control
Wrd which contains error injection paraneters and WIIianmsburg control. The
second word contains an 8-bit Wrd Count which instructs the board as to the
nunber of ARINC words to transmit within a particular block and an 8-bit, inter-
word del ay value which prograns the tinme between words within the sane buffer.
The third word contains a 16-bit, user-supplied data pointer. This is a 16-bit
address (nust be even) which points to the beginning of the data words within the
nmenory. The fourth word is the Interblock Tine value and is used to programthe
time between data bl ock transfers (see diagramfor details).
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TRANSM T BLOCK DI AGRAM

TX I NSTRUCTI ON STACK

I NTERBLOCK Tl ME

B
|
|
|

TX DATA PO NTER

TX DATA BUFFERS

DATA WORD - LO

DATA WORD - HI

| nstruction

Bl ock #2 | NTERWORD DELAY|| WORD CNTR

CONTROL WORD

| NTERBLOCK Tl ME

B
|

TX DATA PO NTER

| nstruction

Bl ock #1 | NTERWORD DELAY|| WORD CNTR

|
S R

CONTROL WORD

TX | NSTRUCTI ON|—!
STACK PO NTER

71

DATA WORD - LO

DATA WORD - HI

1st word within
| nstruction Bl ock
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CONTROL WORD DEFI NI TI ON (1st word within Instruction Bl ock)

15(14|13|12|11|10(09|08|07|06|05|04(03|02|01(00

L PARI TY ERROR

—— NULL BI T ERROR

STRETCH BI T ERROR

BIT COUNT H ERRCOR

BI T COUNT LO ERROR

SUPPRESS PARI TY

reserved

BAD CRC

LDU

LAST LDU

LDU TI MEQUT

BUCKHORN W NDOW

reserved

reserved

reserved

reserved

ARl NC Channel s

72



CONTROL WORD DEFI NI TI ON
00 Parity A PARITY ERROR IS | NSERTED W TH N ALL ARI NC
Error WORDS W THI N THE BLOCK.
01 Null Bit A NULL BIT ERROR | S | NSERTED W TH N THE SECOND
Error BIT OF EACH WORD WTH N THE BLOCK (ARINC BI T 02)
02 Stretch THE SECOND ARINC BIT WTH N EACH WORD WTH N THE
Bit Error| BLOCK | S "STRETCHED' CAUSI NG A MANCHESTER CODI NG
ERROR.
03 Bit Count | TH RTY THREE ARI NC BI TS ARE TRANSM TTED W THI N
H Error EACH WORD W THI N THE BLOCK
04 Bit Count | THI RTY ONE ARI NC BI TS ARE TRANSM TTED W TH N
LO Error EACH WORD W THI N THE BLOCK
05 Suppr ess FORCES A NO-PARI TY CONDI TION WTH N THE WORD
Parity EVEN THOUGH " PARI TY-ON' HAS BEEN SELECTED I N THE
CHANNEL CONFI GURATI ON REA STER
06 reserved SET TO "0O"
07 Bad CRC FORCES TRANSM SSI ON OF AN | NCORRECT CRC I N ECT WORD
08 LDU | NDI CATES MESSAGE THAT REQUI RES RESPONSE ( LDU,
TEST WORD, OR ALO WORD)
09 Last LDU | NDI CATES LAST LDU IN FILE (FOR | NSERTI ON | NTO EOT)
10 LDU FORCES A TI MEQUT ERROR I N THE TRANSM TTED LDU BY
Ti neout NOT SENDI NG THE EOT WORD
11 Buckhor n CAUSES AN LDU TO BE SENT AS A S| NGLE- LDU BUCKHORN
W ndow W NDOW BY ADDI NG A LCW WORD BEFORE THE SOT
12 reserved SET TO "0O"
13 reserved SET TO "0O"
14 reserved SET TO "0O"
15 reserved SET TO "0O"
Not e;: The SUPPRESS PARI TY bit can be useful in a situation where nost of the data

buffers contain standard binary data with parity and a few buffers contain BCD
type data without
words w thin the Channel

parity.

In such a situation,
Configuration Register

the parity can be set
whi |l e excepti onal

data word buffer) can be forced to NO PARITY using this bit.
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| NTERWORD DLY/ WORD CNTR

This word is divided into two bytes: the Interword Delay and the W rd Counter
The Interword delay byte specifies the tine between blocks within this data
bl ock. The resolution is in the formof bit times according to the transm ssion
bit rate. At the Lo-Speed setting, the resolution will be 80 usec/bit while at
the H -Speed setting, it would be 10 usec/bit. The programmabl e setting would be
according to its bit rate.

The Wbrd Counter is used to specify the nunber of data words within this data
bl ock (1-255).

TX DATA PO NTER

This register is used to set the start address of the transmt data buffer. The
size of the buffer is determ ned by the Wrd Count val ue.

| NTERBLOCK TI ME

During transmission, Instruction Blocks are accessed sequentially and their
associated data words transmitted according to this sequential order. The
Interblock Tinme allows the user to specify the tine between data bl ocks.

For blocks that require no response (LDU bit of the control word in the conmand
block set to 0) the resolution of this 16-bit word is according to the
transm ssion bit rate. At the Lo- Speed setting, the resolution will be 80
usec/bit while at the Hi -Speed setting, it would be 10 usec/bit. The progranmabl e
setting would be according to its bit rate. The interblock tinme is inserted AFTER
the bl ock transm ssion.

For blocks that do require a response, the resolution of this 16-bit word is
al ways 80 wusec/bit, regardless of the speed setting. The interblock tinme is

i nserted AFTER reception of the expected response, or after the maxi mum nunber of
ti meouts. For these blocks, the delay may be up to 1 s |onger than requested.
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TX DATA BLOCK FORVAT

The figure belowillustrates the format of the TX data words within the nenory.

n

DATA WORD - LO 4t h
DATA WORD - H 3rd
DATA WORD - LO 2nd
DATA WORD - HI 1st | ocation

in TX data area

The figure below defines the locations and bit definitions of the data bytes
within the nmenory.

—-l—> 24123122(21|20|19(18|17| H Byte

L—>|16|15|14|13|12|11]|10|09| Lo Byte

DATA WORD - LO

DATA WORD - H |— —>|01]02|03|04|05|06|07|08| H Byte (Label, SAL)

|
L—>|32|31(30|29|28|27|26|25| Lo Byte

Note: The nunbers contained within the bytes above represent the AR NC bit
| ocations within the 32-bit word.

(Label or SAL)

Seri al
< 0o1........ 08 [09. . .. 32

Dat a

VBB LSB LSB VBB

Note that bits 09 through 32 are ordered fromLSB to MSB (opposite fromthe Label
field which is organized MSB to LSB). It is for this reason that the data bl ock
is built the way it is (H -Wrd followed by Lo-Wrd) with the Label and the AR NC
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field 32 through 25 in the H-Wrd and bits 24 through 09 in the Lo-Wrd.
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TX DATA BLOCK

There are two types of blocks of data for transmission. The first type is bl ocks
that require no handshaki ng. They consist of any conbination of AR NC 429 data
word with labels, and WIIlianmsburg (bit oriented) SO.O data words. This type of

bl ock requires the LDU bit of the instruction block's control word to be set to
0.

The second type of block requires a response. This type of block requires the LDU
bit of the instruction block's control word to be set to 1. It can be a single-
word bl ock containing an ALO word, a single-word bl ock containing a TEST word, or
an LDU. In each case, all words nust contain in the |label field the destination
SAL which is found in the Channel Transnmit SAL Register. An LDU bl ock nust start
with an RTS word whose word count field matches the word count in the block's
instruction block. This nust be followed by an SOT word, and then any conbi nation
of Wlliansburg full data words, partial data words, and character data words. In
the case of a Buckhorn wi ndow (Buckhorn Wndow bit of the nessage Control Wrd
set to 1), the LCW is not included in the block. It is generated and sent
autonmatically before the SOI. An EOT word is also not included in the block. It
is generated and sent automatically after the | ast data word.

LAST DATA WORD

n
DATA WORD #2 4t h
DATA WORD #1 3rd
SOT WORD 2nd
RTS WORD 1st | ocation

in TX data area

LDU bl ock
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LDU EXAMPLE

This is an exanple of how to build an LDU block to send the following 4 byte

sequence to a device whose SAL is 63 (H): A5 (H)
3 (H
19 (H)
68 (H)
|
| 0000]0110]1000|0001 NIB1 is the high nibble of the
PARTI AL next byte
DATA NI B3 N B2 N Bl NI B3, N B2 = 68 (H)
WORD
0110 0011|0001 1010
— SAL PART. DATA CODE (3 N BBLES)
1100|0011 (1010|0101 NI B2, NB1L = A5 (H)
FULL NI B4, NB3 = C3 (H)
DATA NI B4 NIB3 NI B2 N Bl NIB 5 is the | ow nibble of the
WORD next byte
0110 0011|0000(1001
— SAL NI B5
0000 0001|0000 0010 File Sequence no. =1
LDU Sequence no. = 2
SOt FI LE NO LDU NO
0110 0011|0110]|0011 G-l = 3 (general purpose)
— SAL sor Gl
Destination Code = 50 (H) (printer)
0101 0000|0000 0100 Wrd Count = 4 (SOT + 2 data words
+ EQT)
RTS DEST CCDE|WORD COUNT
0110 0011|0100 0001 1st word of bl ock
— SAL RTS CODE
bit 15 bit 0

The word count in the block's instruction block nmust be 4, and the LDU bit in the
control word mnust be set to 1. The Channel Tx SAL Register in the Channel
Control Register Block for the WIliansburg channel nust match the SAL field (63
(H in this exanple).

After this sequence, an EOT would be automatically generated and sent. For these
particular bytes the CRC field in the EOT would be 788D (H).
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If the Buckhorn Wndow bit is set in the nmessage's Control Wrd, a LCWword will
be automatically inserted before the SOI with a remaining LDU count of 1, and a
word count which matches the word count field of the RTS.
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TEST EXAMPLE

This is an exanple of how to build a TEST block to test the integrity of a
WIlliansburg interface with a device whose SAL is 63 (H). The bl ock consists of a
single TEST word as shown.

0101 1010 1111 0000 TEST PATTERN = 5AF0 (H)

TEST TEST PATTERN

0110 0011|0101 0000 1st word of bl ock

— SAL TEST CODE
bit 15 bit O

The bl ock's instruction block nust have a word count of 1 and the LDU bit of the
control word nust be set to 1. The Channel Tx SAL Register in the Channel Contro

Regi ster Block for the WIIlianmsburg channel nust match the SAL field (63 (H) in
this exanpl e).

ALO EXAMPLE

This is an exanple of how to build an ALO block to establish WIIiansburg
communi cation with a device whose SAL is 63 (H). The block consists of a single
ALO word as shown. The SAL of the source is 57 (H)

— W ndow Si ze bit (Buckhorn only)

0101 0111|0001 0010 Ver si on Nunber = 2

ALO SRC SAL VER

0110 0011|0100 0111 1st word of bl ock

—— DEST SAL ALO CODE
bit 15 bit O

The bl ock's instruction block nust have a word count of 1 and the LDU bit of the
control word nmust be set to 1. The Channel Tx SAL Register in the Channel Contro
Regi ster Block for the WIIliansburg channel nust match the Destination SAL field

(63 (H) in this example), and the Rx SAL Register nust natch the Source SAL
field.
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DUTY CYCLE

The MAQ Card card has a processing overhead tinme of approxinmately 50 m croseconds
per channel (150 m croseconds per WIIianmsburg channel) during actual reception
or transmssion. This pernits 10 channels to run at hi speed with an interword
delay of 18 bit times resulting in an effective throughput of 1 word per channel
every 500 mcroseconds. |If fewer channels are used a snaller inter-word delay can
be realized. If the duty cycle is exceeded in the Transnmt Mdde, all data will be
sent but the interword tines may be el ongated. In the Receive Mde, exceeding the
maxi mum duty cycle will result in occasional |oss of data.
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FULL/ HALF- DUPLEX

A WIlianmsburg channel can be configured for full- or half-duplex operation by
witing to the Channel Full-Duplex Register in the Channel Control Register
Bl ock.

FULL- DUPLEX

In full-duplex operation, the channel is capable of sinultaneously handling a
bl ock of incom ng data and transmitting a bl ock.

HALF- DUPLEX

In hal f-duplex operation, a channel wll only accept incoming data if it is
bet ween transm ssion of consecutive blocks, or has no blocks to transmt. If a
channel receives data in the WIllianmsburg format while waiting between bl ocks it
will not initiate transmnission of the next block until it has conpleted reception
of the incomng block, and has responded to it. This can result in larger than
expected i nternmessage gaps.

If an RTS word is received after transmission of an RTS (i.e. a race condition
exi sts between 2 channels) the channel waits before acting. The wait varies
randomy between 62.5 ns and 500 ns in steps of 62.5 ms. If during this period an
RTS is received it is handled nornmally, and transm ssion of the pending transmt
block is put off until the incomng LDU is processed. Qherwise, the RIS is
retransmtted. This process is repeated until the conflict is resolved.

Not es:

1) An incoming ALO word will be accepted and handl ed properly at any tine, even
i n hal f-dupl ex node during transm ssion of a bl ock.

2) During the interblock delay after a non-LDU block only, the WIIliansburg
channel will not send responses. This is true in both full- and hal f-dupl ex node.
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TRANSM T

There are different types of blocks of data to be transmitted, each of which is
handl ed as desci bed bel ow.

BLOCKS NOT REQUI RI NG RESPONSE

A block consisting only of AR NC 429 data words and WIIliansburg SCLO words
requires no response. This is indicated in the block's instruction block's
control word by setting the LDU bit to 0. Such a block will be transmitted with
the specified interword delay and internmessage del ay before the next bl ock.

BLOCKS REQUI RI NG RESPONSE

If the LDU bit of a block's control word (in its instruction block) is set, that
indicates that the block requires response. For such a block, the internmessage
delay is timed fromthe reception of the expected response, or after the nmaxi mum
nunber of tinmeouts. The label field of every word within a block requiring a
response nust contain the destination SAL found in the Channel TX SAL Register
There are three types of blocks that require responses which are described bel ow.

TEST BLOCK

The TEST-LOOP sequence is used to test the integrity of a WIIiansburg
communi cation link. A block containing a WIllianmsburg TEST word nust have a word
count of 1. It requires as response a WIlliansburg LOOP word with the identica
16-bit test pattern within 200 ns. If a tineout occurs, the TEST word is not
retransmitted. The timng of the interblock delay begins imediately upon
reception of a legal LOOP word or a tinmeout.

ALO BLOCK

The ALO ALR sequence is used to establish WIliansburg conmunici ati on between two
devices. A block containing a WIlianmsburg ALO word nmust have a word count of 1.
It requires as response a WIlIlianmsburg ALR word within 200 nms. If a timeout
occurs, the ALOis retransmtted a nmaxi mum of two nore tines. The tinming of the
i nterbl ock delay begins imedi ately upon reception of a legal ALR word or after
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the third tineout.
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LDU BLOCK

A bl ock containing an LDU nust contain as its first word a WIIliansburg RTS word.
Whien this word is transnmitted, a response of CIS, NCIS, or BUSY is expected
within 150 nms for high speed operation, or within 500 ns for low or variable
speed operation.

If a NCTS or illegal CTSis received, the RTSis retransnmtted up to 4 nore tines
before passing on to the next block. The delay is 100 ns for high speed
operation, and 500 ns for |ow or variable speed.

If a BUSY is received, the RIS is retransmitted up to 19 nore times before
passing on to the next block. The delay is 1 sec for high speed operation, and 15
sec for |l ow or variable speed operation.

If a timeout occurs, the RTS is retransmtted up to 4 nore tines before passing
on to the next bl ock.

If a legal CTS word is received, the next word sent depends on the state of the
Buckhorn Wndow bit of the nessage's Control Wrd. If this bit is set to 1, a LCW
is constructed and transmitted. It contains a remaining LDU field of 1, and the
word count fromthe RTS. Qtherwise a LCWis not sent. The SOT (the second word in
the transmit block) is then transmtted followed by the data words with the
specified interword del ay between consecutive words. After the last data word is

transmtted, the EOT is constructed and transmtted. It contains the cal cul ated
CRC, and the last LDU bit as read from the comand word in the block's

instruction block. A response of ACK is expected within 220 ns. If a tineout

occurs, the LDU is retransmtted starting with the RTS word a naxi mum of 4 nore
times. The timing of the interblock delay begins inmediately upon reception of a
| egal ACK word, or after the fifth timeout.

If at any tine during the transm ssion of an LDU (between transm ssion of an RTS
and reception of an ACK word) a NAK word is received, transm ssion of the LDU is
repeated beginning with the RTS word. If a NAK is received 3 tines during the
course of a single LDU, transmssion of the next block is initiated after the
i nterbl ock del ay has passed.

If at any tinme during the transmission of an LDU a SYN word is received,
transmission of the frane starting with the block pointed to by the first
instruction block is immediately initiated (the | oop count is not altered).

If at any time during transmission of an LDU an ALO word is received, the

requi red response, an ALR word, is transnmitted, and transnission of the LDU is
repeat ed begi nning with the RTS word.
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RECEI VE

If data is receive which does not contain the SAL of the WIliansburg channel (as
found in the Channel Rx SAL Register) or has a parity error the data is stored
sequentially in the receive data area, and no further action is taken.

If an RTS word is received, the channel enters LDU node. If the word count field
of the RTS word is less than the legal mininumof 3, a response of NCTS is sent.
If the destination code field of the RTS matches the (non-zero) contents of the
Channel Destination Code Busy Register, a response of BUSY is sent (this is for
test purposes only). Qtherwi se, a response of CIS is sent, and reception of an
LCWword (Buckhorn only), SOT word, data words and an EOT word is expected. If an
LCWword is received, the expected nunber of LDUs is specified in the "renaining
LDUs" field. If the LDUis received with no errors, a response of ACKis sent. A
NAK word is sent in the follow ng cases.

-A data word, LCWword or EOT word is received when expecting SOT
(status code = 80 (H))

-An expected LCWis not received

-Remaining LDUs field of received LCWis not 1 |less than in previous LCW
(status code = 7F (H))

-EOT is received earlier or later than expected

-RTS or LCWindi cates word count |ess than 3
(status code = 88 (H))

-CRC field in the EOT does not agree with the cal cul ated CRC
(status code = 85 (H))

-EOT not received within 2.5 secs of having sent CTS (I ow or var speed)

-EOT not received within 400 nms of having sent CTS (high speed operation)
(status code = 86 (H))

If an RTS is received during reception of an LDU the response is sent as
descri bed above, and reception of the entire LDU from the beginning is expected.
However, the data already stored in the receive data area is not overwitten by
the repeated LDU. The repeated LDU is recorded after the |ast word received.

Whenever an ALO word is received, an ALR word is sent in response. If it received
during reception of an LDU, the LDU is expected to be repeated beginning with the
RTS.

If a TEST word is received during reception of an LDU, it is stored and no
further action is taken. If reception of an LDU is not in progress when a TEST
word is received, a LOOP word is sent in response.

Not es:

1) A received LDU whose RTS word contains a non-zero destination code is not
automatically transferred to the indicated final destination. If it is desired to
transfer the LDU the user nust stop the channel (by setting to zero the d obal
Start Bit associated with the WIliansburg receive nodul e), set up a transm ssion
instruction block and restart the channel.

2) The MAG Card does not check the sequence of file or LDU sequence nunbers in a
recei ved SOT word.
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OPERATI ON MANUAL FOR THE
RS- 232/ 422/ 485/ 423 CHANNELS
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GENERAL MEMCRY VAP

GLOBAL CONTROL REG STERS

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

CHANNEL

CONTRCL

REG STER

BLOCK

reserved

AREA

USED FCR :

TX I NSTRUCTI ON STACKS
- TX DATA BLOCKS
- RCV DATA BLOCKS
- RCV LOOK- UP TABLES
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7FFF

7F00
7TEFE

7D20
7D1F

7A00
79FF

0000
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GLOBAL CONTROL REG STERS

RS Channel s

reserved

SOFTWARE RESET REG STER

reserved

reserved

reserved

RESET TI ME TAG REG STER

START/ STOP REGQ STER

reserved

BOARD READY REQ STER

BOARD STATUS REG STER

FI RMMRE REVI SI ON REG STER

I NTERRUPT STATUS REG STER

reserved

CHANNEL 9 CONFI GURATI ON STATUS REG

CHANNEL 8 CONFI GURATI ON STATUS REG

CHANNEL 7 CONFI GURATI ON STATUS REG

CHANNEL 6 CONFI GURATI ON STATUS REG

CHANNEL 5 CONFI GURATI ON STATUS REG

CHANNEL 4 CONFI GURATI ON STATUS REG

CHANNEL 3 CONFI GURATI ON STATUS REG

CHANNEL 2 CONFI GURATI ON STATUS REG

CHANNEL 1 CONFI GURATI ON STATUS REG

CHANNEL O CONFI GURATI ON STATUS REG

RECElI VER DATA STCRAGE MODE REG STER

90

7FFF

7F86

7F84

7F82

7F80

TF7E

7F7C

TF7A

TF78

TF76

TF74

TF72

7F70

7F6E

7F6C

7F6A

7F68

7F66

7F64

7F62

7F60

7TF5E

7F5C

7TF5A

7F58



RS- 232/ 422/ 485/ 423 OPERATI NG MODE REG| 7F3A
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SOFTWARE RESET REG STER| 7F84 (H)

Witing a O to this register resets the board. Following a reset, the board wll
execute a self-test (both nenory and channels), clear all the on-board nmenory and
then update the Board Status Register. The board indicates that it is ready by
witing a value of 3000(H) to the Board Ready Register.

RESET TI ME TAG REA STER| 7F7C (H)

Witing any non-zero value to this register will cause the tine tag to be reset

to 0. Upon conpletion of the Tine Tag Reset operation, this register will be
cl eared by the board.

START/ STOP REG STER| 7F7A (H)

The user can start one or nore channels at the sanme tine. Witing a 1 to bit "00"
starts channel O operation, witing a 1 to the next location starts channel 1,
etc. Witing a 0 to a bit location will stop that channel's operation. The user
should wait a mnimum of 350 usec between wites to the START/ STCP register. The
Enabl e External Start bit is used in conjunction with on-board junpers to start

the board' s operation from an external event (see section on VME/ VXl Junpers and
External Triggers for details).

15(14|13(12|11|10(09|08|07(06|05|04(03|02|01(00

- CHANNEL BITS

- ENABLE EXTERNAL START
0 = di sabl es
1 enabl es

BOARD READY REG STER| 7F76 (H)

This register indicates that the board has finished its Power-on sequence and
that the board is ready to be accessed by the Host. The board will wite the
val ue: 3000 (H) into this register when ready.
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H BYTE LO BYTE
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BOARD STATUS REG STER| 7F74 (H)

Indicates the result of the Power-on, self-test of the board.

15(14|13(12|11|10(09|08|07(06|05|04(03|02|01(00

| | I N N R O I
: ' I | | | | | | 1= self Test X
RESERVED [ | | | | | | | | | 0= sSelf Test Fail
9 8 7 6 5 4 3 2 1 0
L Channel Status ——
Bits
MEMORY COK
Not es:

1. The "Self Test Fail" is set when the channel self-test fails or when the

channel is not present on the board.

continue to operate on condition of Channel Self-Test

2. The board wil |
not continue to operate on condition of a Menory

Failures BUT will
failure.

FI RMAMARE REVI SI ON REA STER| 7F72 (H)
of the firmvare (ie: 0114 (H) = Rev 1.14)

I ndi cates the revision | evel

| NTERRUPT STATUS REQ STER 7F70 (H
issued the interrupt (1" = Active).

I ndi cates whi ch channel The status bits are
only reset by the user.

14(13|12|11{10|09|08|07|06|05(04|03(02|01|00

15

| |
L — RESERVED —!

9 8 7 6 5 4 3 2 1 0 - CHANNEL BITS
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CHANNEL x CONFI GURATI ON STATUS REAQ STER| (see d obal Menory Map)
This register indicates to the host the type of channel configured in each
channel socket on the board.
15(14|13(12]11(10|09|08|07|06(05|04({03|02|01|00
T 1 |
L RESERVED I < >
Configuration Status Code
4 3210 | Configuration Status Code
000O00O Undefi ned Channel
00001 ARI NC-429 Receive Channel
00010 ARI NC-429 Transmt Channel
00011 ARI NC-561 Receive Channel
00100 ARI NC-561 Transmt Channel
00101 ARI NC-568 Recei ve Channel
00110 ARI NC-568 Transmt Channel
00111 ARI NC-575 Receive Channel
01000 ARI NC-575 Transmt Channel
01001 ARI NC-582 2-Wre Receive Channel
01010 ARI NC-582 2-Wre Transmt Channel
01011 ARI NC-582 6-Wre Receive Channel
01100 ARI NC-582 6-Wre Transmt Channel
01101 reserved
01110 reserved
01111 *
10000 RS- 232 Channel
10001 RS- 422 Channel
10010 RS- 485 Channel
10011 RS- 423 Channel (Note 2)
10100 *
10101 *
10110 *
10111 *
11000 *
11001 *
11010 *
11011 *
11100 *
11101 ARI NC-429 W Iianmsburg Rx Channel
11110 ARI NC-429 W Iianmsburg Tx Channel
11111 ARI NC- 429 WI 1iamsburg CRC Channel
Not es: 1) * - Free Codes for future channels
2) The RS-423 channel requires firmvare Revision 1.31 and up.
RS Channel s
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RECEI VER DATA STCRAGE MODE REAQ STER|| 7F58 (H)

This register is used to select the Receiver Data Storage Mdde. Data bytes can be
stored with Tine Tag and Status Byte appended to the data block or without these
additional bytes. Set bit "00" to a logic O in order to select the standard node
whi ch appends both Tinme Tag and Status Byte to each data byte stored in nenory.
Set register bit "00" to alogic 1 to select Data Only node.

15(14|13(12|11|10(09|08|07(06|05|04(03|02|01(00

T T
| e |

[

|

L RCV DATA STORAGE MODE
0= STANDARD MODE

1= STORE ONLY DATA

Not es:
1) There is no Merge Mode option for RS type channels.

2) A change in this register is only noted by the firmmare after the Start/ Stop
Regi ster contains a value of "0" for at |east 1 nsec.

RS- 232/ 422/ 485/ 423 OPERATI NG MCDE REG STER|| 7F3A (H)

This register is used to select the node of operation for all RS- 232/422/ 485/ 423
channels. The channels will operate in regular node if 0 is witten to this
register, and in fast node if 1 is witten. In regular node, operation together
with high speed ARINC channels is supported. However, at high baud rates data
will be lost. In fast nobde, operation at high baud rates is supported, but high
speed ARINC receive nodules may lose data. In addition, in fast node received
bytes are stored without status and time tag. For nore information on these nodes
see the section "Baud Rate Limtations".
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CHANNEL CONTROL REG STER BLOCKS

CHANNEL 0 CONTRCOL REGQ STER BLOCK

CHANNEL CONFI GURATI ON REG STER
CHANNEL BAUD RATE CGENERATOR
CHANNEL RCV DATA START PO NTER
CHANNEL RCV DATA END PA NTER
CHANNEL RCV DATA CURRENT PO NTER
reserved
reserved
CHANNEL RCV DATA BYTE COUNT REQ STER
CHANNEL RCV BUFFER WRAPAROUND REG STER
CHANNEL RCV BYTE COUNTER TRI GGER RG STER
reserved
CHANNEL RCV | NTERVAL COUNTER TRI GCER
CHANNEL RCV ERRCR COUNT REG STER
CHANNEL RCV BYTE TRI GGER REA STER
CHANNEL TX I NSTRUCTI ON STACK PO NTER
CHANNEL TX | NSTRUCTI ON COUNTER
CHANNEL TX LOOP COUNTER
reserved
CHANNEL I NTERRUPT/ TRI GGER CONDI TI ON REG
CHANNEL STATUS REA STER
reserved
reserved
CHANNEL START TRANSM T REG STER
CHANNEL START RECElI VE REQ STER
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TDAE

7DAC

TDAA

7DA8

7D4A6

D44

D42

7D40

7D3E

7D3C

7D3A

7038

7036

7034

7032

7030

7D2E

7D2C

7D2A

7D28

7D26

7024

7D22

7D20
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CHANNEL 1 CONTRCOL REGQ STER BLOCK

CHANNEL 1 CONFI GURATI ON REA STER
CHANNEL BAUD RATE CGENERATOR
CHANNEL RCV DATA START PO NTER
CHANNEL RCV DATA END PO NTER
CHANNEL RCV DATA CURRENT PO NTER
reserved
reserved
CHANNEL RCV DATA BYTE COUNT REQ STER
CHANNEL RCV BUFFER WRAPAROUND REG STER
CHANNEL RCV BYTE COUNTER TRI GGER
reserved
CHANNEL RCV | NTERVAL COUNTER TRI GCER
CHANNEL RCV ERRCR COUNT REG STER
CHANNEL RCV BYTE TRI GGER REA STER
CHANNEL TX I NSTRUCTI ON STACK PO NTER
CHANNEL TX | NSTRUCTI ON COUNTER
CHANNEL TX LOOP COUNTER
reserved
CHANNEL I NTERRUPT/ TRI GGER CONDI TI ON REG
CHANNEL STATUS REG STER
reserved
reserved
CHANNEL START TRANSM T REG STER
CHANNEL START RECElI VE REG STER
RS Channel s
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7DrE

7D7C

7D A

7D78

7D76

7Dr4

7D72

7D70

7D6E

7D6C

7D6A

7068

7066

7D64

7062

7D60

7D5E

7D5C

7D5A

7D58

7D56

7D54

7D52

7D50



CHANNEL 2 CONTRCOL REGQ STER BLOCK

CHANNEL CONFI GURATI ON REG STER
CHANNEL BAUD RATE CGENERATOR
CHANNEL RCV DATA START PO NTER
CHANNEL RCV DATA END PO NTER
CHANNEL RCV DATA CURRENT PO NTER
reserved
reserved
CHANNEL RCV DATA BYTE COUNT REQ STER
CHANNEL RCV BUFFER WRAPAROUND REG STER
CHANNEL RCV BYTE COUNTER TRI GGER
reserved
CHANNEL RCV | NTERVAL COUNTER TRI GCER
CHANNEL RCV ERRCR COUNT REG STER
CHANNEL RCV BYTE TRI GGER REA STER
CHANNEL TX I NSTRUCTI ON STACK PO NTER
CHANNEL TX | NSTRUCTI ON COUNTER
CHANNEL TX LOOP COUNTER
reserved
CHANNEL I NTERRUPT/ TRI GGER CONDI TI ON REG
CHANNEL STATUS REG STER
reserved
reserved
CHANNEL START TRANSM T REG STER
CHANNEL START RECElI VE REG STER
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7DAE

7DAC

7DAA

7DA8

7DAG

7DA4

7DA2

7DA0

7DOE

7D9C

7D9A

7098

7096

7094

7092

7090

7D8E

708C

7D8A

7088

7086

7084

7082

7080
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CHANNEL 3 CONTRCOL REGQ STER BLOCK

CHANNEL 3 CONFI GURATI ON REG STER

CHANNEL 3 BAUD RATE GENERATCR

CHANNEL 3 RCV DATA START PO NTER

CHANNEL 3 RCV DATA END PO NTER

CHANNEL 3 RCV DATA CURRENT PO NTER

reserved

reserved

CHANNEL 3 RCV DATA BYTE COUNT REG STER

CHANNEL 3 RCV BUFFER WRAPAROUND REG STER

CHANNEL 3 RCV BYTE COUNTER TRI GGER

reserved

CHANNEL 3 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 3 RCV ERROR COUNT REG STER

CHANNEL 3 RCV BYTE TRI GGER REQ STER

CHANNEL 3 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 3 TX I NSTRUCTI ON COUNTER

CHANNEL 3 TX LOOP COUNTER

reserved

CHANNEL 3 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 3 STATUS REG STER

reserved

reserved

CHANNEL 3 START TRANSM T REG STER

CHANNEL 3 START RECElI VE REG STER
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7DDE

7DDC

7DDA

7DD8

7DD6

DDA

7DD2

7DD0

7DCE

7DCC

7DCA

7DC8

7DC6

7DCA

7DC2

7DC0

7DBE

7DBC

7DBA

7DB8

7DB6

7DB4

7DB2

7DB0



CHANNEL 4 CONTRCL REGQ STER BLOCK

CHANNEL 4 CONFI GURATI ON REG STER
CHANNEL BAUD RATE CGENERATOR
CHANNEL RCV DATA START PO NTER
CHANNEL RCV DATA END PO NTER
CHANNEL RCV DATA CURRENT PO NTER
reserved
reserved
CHANNEL RCV DATA BYTE COUNT REQ STER
CHANNEL RCV BUFFER WRAPAROUND REG STER
CHANNEL RCV BYTE COUNTER TRI GGER
reserved
CHANNEL RCV | NTERVAL COUNTER TRI GCER
CHANNEL RCV ERRCR COUNT REG STER
CHANNEL RCV BYTE TRI GGER REA STER
CHANNEL TX I NSTRUCTI ON STACK PO NTER
CHANNEL TX | NSTRUCTI ON COUNTER
CHANNEL TX LOOP COUNTER
reserved
CHANNEL | NTERRUPT/ TRI GGER CONDI TI ON REG
CHANNEL STATUS REG STER
reserved
reserved

CHANNEL

START TRANSM T REG STER

CHANNEL

START RECElI VE REQ STER
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7EOE

7EOC

7EOA

7EO8

7EO6

7EO04

7E02

7EO0

7DFE

7DFC

7DFA

7DF8

7DF6

7DF4

7DF2

7DFO

7DEE

7DEC

7DEA

7DE8

7DEG

7DE4

7DE2

7DEO
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CHANNEL 5 CONTRCOL REGQ STER BLOCK

CHANNEL 5 CONFI GURATI ON REG STER

CHANNEL 5 BAUD RATE GENERATCR

CHANNEL 5 RCV DATA START PO NTER

CHANNEL 5 RCV DATA END PO NTER

CHANNEL 5 RCV DATA CURRENT PO NTER

reserved

reserved

CHANNEL 5 RCV DATA BYTE COUNT REG STER

CHANNEL 5 RCV BUFFER WRAPAROUND REG STER

CHANNEL 5 RCV BYTE COUNTER TRI GGER

reserved

CHANNEL 5 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 5 RCV ERROR COUNT REG STER

CHANNEL 5 RCV BYTE TRI GGER REQ STER

CHANNEL 5 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 5 TX I NSTRUCTI ON COUNTER

CHANNEL 5 TX LOOP COUNTER

reserved

CHANNEL 5 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 5 STATUS REG STER

reserved

reserved

CHANNEL 5 START TRANSM T REG STER

CHANNEL 5 START RECElI VE REG STER
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7TE3E

7E3C

7E3A

7E38

7E36

7TE34

7TE32

7E30

TE2E

7E2C

TE2A

7TE28

7TE26

7E24

TE22

7E20

7TE1E

7E1C

7TE1A

7E18

7E16

7E14

7E12

7E10



CHANNEL 6 CONTRCOL REGQ STER BLOCK

CHANNEL CONFI GURATI ON REG STER
CHANNEL BAUD RATE CGENERATOR
CHANNEL RCV DATA START PO NTER
CHANNEL RCV DATA END PO NTER
CHANNEL RCV DATA CURRENT PO NTER
reserved
reserved
CHANNEL RCV DATA BYTE COUNT REQ STER
CHANNEL RCV BUFFER WRAPAROUND REG STER
CHANNEL RCV BYTE COUNTER TRI GGER
reserved
CHANNEL RCV | NTERVAL COUNTER TRI GCER
CHANNEL RCV ERRCR COUNT REG STER
CHANNEL RCV BYTE TRI GGER REA STER
CHANNEL TX I NSTRUCTI ON STACK PO NTER
CHANNEL TX | NSTRUCTI ON COUNTER
CHANNEL TX LOOP COUNTER
reserved
CHANNEL | NTERRUPT/ TRI GGER CONDI TI ON REG
CHANNEL STATUS REG STER
reserved
reserved
CHANNEL START TRANSM T REG STER
CHANNEL START RECElI VE REG STER

103

7TEGE

7E6C

7TEG6A

7E68

7E66

7E64

7E62

7E60

7TESE

7E5C

7TES5A

7E58

7E56

7TE54

7E52

7E50

TEAE

TEAC

TEAA

TEA8

TEAG

7E44

TEA2

7EAQ
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CHANNEL 7 CONTRCOL REGQ STER BLOCK

CHANNEL 7 CONFI GURATI ON REG STER

CHANNEL 7 BAUD RATE GENERATCR

CHANNEL 7 RCV DATA START PO NTER

CHANNEL 7 RCV DATA END PO NTER

CHANNEL 7 RCV DATA CURRENT PO NTER

reserved

reserved

CHANNEL 7 RCV DATA BYTE COUNT REG STER

CHANNEL 7 RCV BUFFER WRAPAROUND REG STER

CHANNEL 7 RCV BYTE COUNTER TRI GGER

reserved

CHANNEL 7 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 7 RCV ERROR COUNT REG STER

CHANNEL 7 RCV BYTE TRI GGER REQ STER

CHANNEL 7 TX I NSTRUCTI ON STACK PO NTER

CHANNEL 7 TX I NSTRUCTI ON COUNTER

CHANNEL 7 TX LOOP COUNTER

reserved

CHANNEL 7 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 7 STATUS REG STER

reserved

reserved

CHANNEL 7 START TRANSM T REG STER

CHANNEL 7 START RECElI VE REG STER
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7E9E

7E9C

7E9A

7E98

7E96

7E94

7E92

7E90

7TE8E

7E8C

7E8A

7E88

7E86

7E84

7TE82

7E80

TETE

7TE7C

TETA

7TE78

7TE76

TE74

TE72

7E70



CHANNEL 8 CONTRCOL REGQ STER BLOCK

CHANNEL CONFI GURATI ON REG STER
CHANNEL BAUD RATE CGENERATOR
CHANNEL RCV DATA START PO NTER
CHANNEL RCV DATA END PO NTER
CHANNEL RCV DATA CURRENT PO NTER
reserved
reserved
CHANNEL RCV DATA BYTE COUNT REQ STER
CHANNEL RCV BUFFER WRAPAROUND REG STER
CHANNEL RCV BYTE COUNTER TRI GGER
reserved
CHANNEL RCV | NTERVAL COUNTER TRI GCER
CHANNEL RCV ERRCR COUNT REG STER
CHANNEL RCV BYTE TRI GGER REA STER
CHANNEL TX I NSTRUCTI ON STACK PO NTER
CHANNEL TX | NSTRUCTI ON COUNTER
CHANNEL TX LOOP COUNTER
reserved
CHANNEL | NTERRUPT/ TRI GGER CONDI TI ON REG
CHANNEL STATUS REG STER
reserved
reserved
CHANNEL START TRANSM T REG STER
CHANNEL START RECElI VE REG STER
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7TECE

7ECC

7ECA

7EC8

7EC6

TECA

TEC2

7EQO

7EBE

7EBC

7EBA

7EB8

7EB6

7EB4

7EB2

7EBO

TEAE

7TEAC

TEAA

7TEA8

TEAG

TEAL

TEA2

7EAQ
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CHANNEL 9 CONTRCOL REGQ STER BLOCK

CHANNEL 9 CONFI GURATI ON REG STER

CHANNEL 9 BAUD RATE GENERATOR

CHANNEL 9 RCV DATA START PO NTER

CHANNEL 9 RCV DATA END PO NTER

CHANNEL 9 RCV DATA CURRENT PO NTER

reserved

reserved

CHANNEL 9 RCV DATA BYTE COUNT REQ STER

CHANNEL 9 RCV BUFFER WRAPAROUND REG STER

CHANNEL 9 RCV BYTE COUNTER TRI GGER

reserved

CHANNEL 9 RCV | NTERVAL COUNTER TRI GGER

CHANNEL 9 RCV ERRCOR COUNT REQ STER

CHANNEL 9 RCV BYTE TRI GGER REG STER

CHANNEL 9 TX | NSTRUCTI ON STACK PO NTER

CHANNEL 9 TX | NSTRUCTI ON COUNTER

CHANNEL 9 TX LOOP COUNTER

reserved

CHANNEL 9 | NTERRUPT/ TRI GGER CONDI TI ON REG

CHANNEL 9 STATUS REGQ STER

reserved

reserved

CHANNEL 9 START TRANSM T REG STER

CHANNEL 9 START RECEI VE REGA STER
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7TEFE

7EFC

TEFA

7EF8

7EF6

TEF4

TEF2

7EFO

TEEE

7TEEC

TEEA

7EE8

TEEG

TEE4

TEE2

7EEQ

7TEDE

7EDC

7TEDA

7ED8

7EDG

TEDA

TED2

7EDO



CHANNEL x CONFI GURATI ON REG STER

This register sets up various run paraneters for both the receive and transnit
channel s.

15..10 | 9 8 7 6 5 4 3 2 1 0

T T

0 L Character Length

Stop Bits

Parity Enable

Even/ Odd Parity

Stick Parity

H W Handshake
(RS- 232)

Loopback
(RS-485 only)

Recei ver W apar ound

Recei ve Byte Trigger

Not es:

1. This register can only be witten to when the respective channel is turned COFF
(via the Start Register). (For AR NC channels, it is only possible to change this
register if ALL channels are turned off. That is not the case for RS channels.)

2. It is recommended that ALL active channel Configuration Registers be set up
i Mmediately followi ng the Board Handshake procedure before programm ng any other
par amet ers.
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CHANNEL x CONFI GURATI ON REG STER, BI T DEFI NI TI ONS
This field determ nes the Bit 1(Bit 0| Length
0,1 Char nunber of bits in each 0 0 5 bits
Lengt h character sent. 0 1 6 bits
1 0 7 bits
1 1 8 bits
This bit specifies the nunber of Stop bits
2 St op transmtted or received with each character.
bits O = one stop bit is used. 1 =two stop bits are
used for lengths 6,7 and 8. 1.5 stop bits are
used if 5 bit chars were chosen.
3 Parity 1 = Parity 0 = No Parity
4 Even/ Odd 1 = Even parity 0 = Qdd parity (if bit 3 is 1)
5 Stick If bits 3, 4 and 5 are all 1, the parity bit will
Parity al ways be set to zero. If 3 and 5 are 1 and 4 is
zero, the parity bit will always be 1. |If bit 5
is zero, regular Even and Qdd parity will be used.
6 H W 1 = Transnit only when CIS is high, set DIR hi if
Pr ot ocol i n danger of overrun. O = Ignore CTS and DIR
7 Loopback 1 = Channel receives even during transm ssion
(RS- 485 0 = Channel receives at all tines except during
onl y) transm ssion (when receive is enabl ed)
8 Recei ver 1 = Data storage is halted when buffer full
W ap 0 = Receiver waps around data within the bl ock
Ar ound
9 Recei ver 1 = Start data storage upon recei pt of Byte xx.
Byt e 0 = Receiver stores data without Start Byte
Tri gger
Not e:

1. Receiver Byte Trigger.

2. If H W protocol
least 1 bit tinmne.

RS Channel s
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CHANNEL x BAUD RATE GENERATCR REG STER

This is a 16 bit register t

The value in this register should be chosen as foll ows.

For a nodule with a 8.0000 MHz oscillator, the
val ue = 8000000 / (16 x baud).

hat nmnust

For a nodule with a 7.3728 MHz oscillator, the
val ue = 7372800 / (16 x baud).

be filled in prior

value is

value is

Exanpl e: Desired baud rate is 38,400 froma nodule with a 8 MHz oscillator.
8000000 / (16 x 38400)
The Baud Rate Regi ster should be set to 13 (decimal)

= 13. 0208333

M ni mrum al | owed baud rate is 50 baud.

The following tables show
avai |l abl e oscill ators.

representative baud rates available for the

7.37280 Mhz oscillator 8. 00000 Mz oscillator
(AA/ BB/ CC/ ZZ Modul es) (A B/ T Z Modul es)
Desired |Contents of BR[| % Desired |Contents of BR[| %
Baud Rat e|[Cenerator Reg. |Error Baud Rat e|[Cenerator Reg. |Error
50 9216 - 50 10000 -
75 6144 - 75 6667 0. 005
134.5 3426 0. 001 110 4545 0. 010
150 3072 - 134.5 3717 0. 013
300 1536 - 150 3333 0. 010
600 768 - 300 1667 0. 020
1000 461 0. 043 600 833 0. 040
1200 384 - 1000 500 -
1800 256 - 1200 417 0. 080
2000 230 0. 043 1800 277 0. 080
2400 192 - 2000 250 -
3600 128 - 2400 208 0. 160
4800 96 - 3600 139 0. 080
7200 64 - 4800 104 0. 160
9600 48 - 7200 69 0. 644
10000 46 0.174 9600 52 0. 160
19200 24 - 19200 26 0. 160
38400 12 - 38400 13 0. 160
76800 6 - 56000 9 0. 790
153600 3 - 128000 4 2.344
230000 2 0.174 256000 2 2.344

Not e: depending on the configuration of

to starting the channel

two

the MAQ Card, for very high baud rates

there nmay be lost bytes on receive if DIR and CTS are not used, and an inter-byte
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gap on transmit. See the section "Baud Rate Linmitations".
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CHANNEL x RECEI VE DATA START PO NTER| (WR)

This register is used to set the start address of the receive data buffer. The
address nust be even.

CHANNEL x RECEI VE DATA END PO NTER| (WR)

Sets the end address of the receiver data buffer. The data will wap around or
stop dependi ng upon the Receiver Wap Around control bit within the Configuration
Regi ster.

CHANNEL x RECEI VE DATA CURRENT PO NTER| (RD)

I ndi cates the address where the next byte is to be placed within the buffer. This
pointer value is incremented after the entire receiver block (data byte, tine
tag, and status) is witten into nmenory.

CHANNEL x RCV DATA BYTE COUNTER REQ STER| (RD)

I ndi cates the nunber of bytes received (0-64k). This register waps around. It
may be reset to zero by the user only when the channel is stopped.

CHANNEL x RCV BUFFER WRAPAROUND REQ STER| (WR)

This register contains 2 bits for synchronization with the "C' drivers. If bit 14
is set to 1, the receive buffer has wapped around once since the |ast data read.
If bit 15 is set to 1, there have been nultipl e w aparounds.

CHANNEL x RCV DATA BYTE COUNTER TRI GGER REAQ STER| (WR)

This register allows the user to generate an interrupt and set a flag when a
certai n nunber of bytes have been received (1-64k). The appropriate bit nmust al so
be set in the Channel x Interrupt/Trigger Condition Register.

CHANNEL x RCV | NTERVAL COUNTER TRI GGER REAQ STER | (WR)

This register allows the user to generate an interrupt and set a flag upon
reception of every "N' nunber of bytes. The appropriate bit nust also be set in

RS Channel s
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the Channel x Interrupt/Trigger Condition Register.
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CHANNEL x RCV ERROR COUNT REG STER | (RD)

This 16-bit counter indicates the nunber of errors received on a particular
channel . This register waps around. The user can reset this register by witing
Oto it even while the channel is running.

CHANNEL x RCV START BYTE TRI GGER REG STER| (WR)

This register is used in conjunction with the Receiver Byte Trigger bit within
the Configuration Register to enable the reception and storage of data upon
recei pt of a specific byte.

00 TRI GGER BYTE

15 8 7 0

CHANNEL x TX I NSTRUCTI ON STACK PO NTER| (WR)

Sets the starting address of the TX Instruction Stack. The address nust be even.

CHANNEL x TX | NSTRUCTI ON COUNTER| (WR)

Sets the nunmber of TX Instruction blocks to process.

CHANNEL x TX LOOP COUNTER| (WR)

Sets the nunber of times to execute the TX instruction blocks; "N Tinmes

or Continuous Loop. If the continuous value is selected, the channel's operation
can be terminated by setting the related channel bit within the dobal Start
Register to a 0, or its Start Transmit Register to O.

Val ue:
0000 = CONTI NUQUS
0001 = One Tine
0002 = Two Ti nmes
FFFF = 65535 Ti nes

RS Channel s
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CHANNEL x | NTERRUPT/ TRI GGER CONDI TI ON REGQ STER| (WR)

Sets the Interrupt and Trigger condition(s) of the board. Bits 00-07 are the
interrupt condition bits while bits 08-15 relate to the hardware trigger bits.
The trigger conditions set a pulse on the trigger [subminiature BNC] J1 connector
or the VXI "TRI Q$" TTL TRI GGER out put signal .

15(14]13|12|11|10|09|08|07|06|05|04|03|02]|01|00

I nterrupt Conditions

-TX; END OF BLOCK

——TX; END OF FRAME

reserved

RCV; | NTERVAL CT TRI GGER

RCV; DATA BYTE CT TRI GGER

RCV; ERRCR RECEI VED

RCV; STOPPED- BUFFER FULL

reserved

Tri gger Conditions

TX; END OF BLOCK

TX; END OF FRAME

reser ved

RCV; | NTERVAL CT TRI GGER

RCV; DATA BYTE CT TRI GGER

RCV; ERRCR RECEI VED

RCV; STOPPED- BUFFER FULL

reserved

Not es:
- To activate the RCV,INTERVAL CT TRIGGER interrupt or trigger, the
Channel x Rcv Interval Counter Trigger Register must al so be set.

RS Channel s

114



- To activate the RCV, DATA WORD CT TRIGGER interrupt or trigger, the
Channel x Rcv Word Counter Trigger Reg must al so be set.
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CHANNEL x STATUS REG STER| (RD)

This register indicates the operational status of the channel. This register can
be used to poll the status of the channel purposes or can be used wth
interrupts. In this case, the register indicates the condition(s) which caused
the interrupt. Alogic "1" indicates an active bit. Status bits are only reset by
the user or a reset.

15(14|13(12|11|10(09|08|07(06|05|04(03|02|01(00

RESERVED —— L TX: END OF BLOCK

—— TX; END OF FRAME

reserved

RCV; | NTERVAL CT TRI GGER

RCV; WORD CT TRI GGER

RCV; ERRCR RECEI VED

RCV; STOPPED ON BUFFER FULL

CHANNEL x START TRANSM T REG STER| (WR)

When the channel is enabled via the Jobal Start Register, witing a one to this
register initiates transm ssion according to the transnmit instruction block and
data which has been previously set up. Setting it to zero will termnate the
transm ssion, but allow the receive operation to continue. It is pernissible to
set this register to zero, update the transmt conmmand block and data, and
restore the register to one while the channel is enabled. Wen the requested
transmt operation is conpleted, this register is reset to zero.

CHANNEL x START RECElI VE REQ STER| (WR)

When the channel is enabled via the Jobal Start Register, witing a one to this
register initiates receive according to the receive paraneters which have been
previously set up. Setting it to zero will ternminate the receive operation, but
allow transm ssion to continue. It is pernmissible to set this register to zero,
update the receive paraneters, and restore the register to one while the channel
is enabled. Wen the requested receive operation is conpleted, this register is
reset to zero.
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RECEI VER / MONI TOR OPERATI ON

GENERAL | NFORVATI ON:

The user sets up each channel's node of receive operation by witing to the
various Channel Control Registers (one set per channel). In sequential node, the
data bytes are stored with a status byte and a 32-bit time tag value. In Data
Only Mode and Fast Operation Mdde, only data is stored.

OPERATI ON:

The board is initialized in a wait loop - looking for a START comand from the
conputer. This comand, issued by witing to the dobal Start Register, instructs
the board to begin operation on the ACTIVE channel (s). Additionally, the channel
Start Receive Register nmust be witten to.

The data is stored in sequential order. The data buffer's size and |ocation
within the nenory is programmed via a Start and End pointer. Each received data
byte has an acconpanying Status Byte and a 32-bit Tinme Tag val ue. These six bytes
make up a single receive data block. In addition, the data can be stored w thout
the Tine Tag or Status. This is global selection which affects all receiver
channel s (see: Receiver Data Storage Mdde Register in the 3 obal Register section
of this manual). Interrupts and pollable status registers allow for nunerous
event recognition and are described in the Channel Register section of this
nmanual ) .
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RECElI VE BUFFER STORAGE SEQUENCE

The drawing below illustrates the way in which the receive data bl ocks are stored
within the dual -port RAM while in the sequential node of operation. The Start and
End pointers set up the buffer size. The receive data storage will stop when the
end pointer is reached or will wap around to the beginning of the buffer -
dependi ng upon the condition of the Receiver Wap Around bit within the Channel
Configuration Register. The Tine Tag resolution is 10 usec/bit. The contents of
the Receiver Status Byte are described within this section

RCV DATA END PO NTER

(witten by user) >
n bl ock
TIME TAG WORD - LO
TIME TAG WORD - HI
STATUS BYTE | DATA BYTE
TIME TAG WORD - LO
TIME TAG WORD - HI
STATUS BYTE | DATA BYTE
2nd bl ock
TIME TAG WORD - LO
TIME TAG WORD - HI
STATUS BYTE | DATA BYTE

—> 1st bl ock
RCV DATA START PO NTER}—

(witten by user)

RS Channel s
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TI VE TAG WORD FORVAT

As stated above, the Tine Tag is a 32-bit word nmade up of two 16-bit words; Tine
Tag-H followed by a Tine Tag-Lo. The resolution of the tine tag is 10 usec/bit.

TIME TAG — |15|14|13|12|11|10]09|08|07|06|05|04|03]|02|01 |00
WORD- LO
TIME TAG — |31[30(29(|28|27|26|25|24|23|22|21|20|19]|18]|17 |16
WORD- HI
5 0
( MBB) (LSB)
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RECElI VER STATUS BYTE

2110

T
L— Data Ready

Overrun Error

Parity Error

Fram ng Error

Br eak

Reser ved

Status Byte Bit Definitions

0 Data Ready| Indicates a byte has been received

1 Qverrun Indicates a byte was |l ost. This can occur
at speeds greater than 19200 baud when
many channel s are worki ng sinultaneously.

2 Parity Err| Indicates received parity did not match
parity chosen in Configuration Register

3 Frame Err I ndi cates received character did not have a
valid stop bit

4 Br eak I ndi cates recei pt of a Break character

5-7 Reser ved Set to O

RS Channel s
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TRANSM TTER OPERATI ON

In order to initiate a transmission, both the dobal Start Register and the
Channel Start Transmit Register nust be witten to. The user nust create an
instruction stack for the transmitter channel and wite the data into the Dual -
Port RAM before witing to the Start Transmt Register. The Channel Configuration
Regi ster and the Channel Baud Rate Generator nust be set before witing to the
G obal Start Register. It is pernmissible to wite a zero to the Channel Start
Transmit Register, wupdate the instruction stack and data, then restart
transm ssion by restoring it to one without witing a zero to the dobal Start
Regi ster. This is necessary in order not to interfere with the receive operation.

TRANSM T | NSTRUCTI ON STACK

The Transmit Instruction Stack is divided into instruction blocks - each
containing 4 words. Each section relates to a data block. A data block is
conposed of one or nore bytes which the user desires to transmt contiguously.
The stack is sequential, so that the first instruction block relates to the first
data bl ock, the second to the second data bl ock, etc.

As stated, each section contains 4 words. The first word is the Control Wrd
which is reserved for future use. The second word contains a 16-bit byte count
which instructs the board as to the nunber of serial bytes to transnit within a
particular block. The third word contains a 16-bit, user-supplied data pointer.
This is a 16-bit address (rmust be even) which points to the begi nning of the data
within the nmenory. The fourth word is the Interblock Tine value and is used to
programthe tinme between bl ocks.

RS Channel s
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TX STACK PNTR

TRANSM T BLOCK DI AGRAM

TX I NSTRUCTI ON STACK
TX DATA BLOCKS

I NTERBLOCK TI ME

TX DATA PO NTER

DATA BYTE 1

BYTE COUNTER
DATA BYTE 0
CONTROL WORD |_>
| NTERBLOCK TI ME |
TX DATA PO NTER N
BYTE COUNTER
> CONTRCL WORD - 1st word within

I nstructi on Bl ock

CONTROL WORD DEFI NI TI ON (1st word within Instruction Bl ock)

15

0

This field is reserved for future use.

RS Channel s
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BYTE COUNTER

The Byte Counter is used to specify the nunber of data bytes within this data
bl ock (1 - 65535).

TX DATA PO NTER

This register is used to set the start address of the transmt data block. The
size of the block is determ ned by the Byte Count val ue.

I NTERBLOCK TI ME

Instruction Blocks are accessed sequentially and their associated data bytes
transmtted according to this sequential order. The Interblock Tinme allows the
user to specify the time between data bl ocks. The resolution of this 16-bit word
is one bit time according to the transmi ssion bit rate. The m nimum al | owed val ue
is 1.

RS- 485 CPERATI ON

RS-485 transmitters go into tristate whenever they are not transmitting a block
in order to provide other transmitters with an opportunity to safely transmt
data. This includes the Interblock Tinme and the tinme between franes. If there are
gaps between bytes within a block (which can happen at high baud rates) the
transmtter does not enter tristate. The transnmitter goes into tristate
imediately after the last stop bit of the last byte of a block has been
transmtted, and remains tristated until the beginning of the transm ssion of the
start bit of the next byte.

RS Channel s
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TX DATA BLOCK FORVAT

The figure belowillustrates the format of the TX data bytes within the nenory.
n
DATA BYTE #3 4t h
DATA BYTE #2 3rd
DATA BYTE #1 2nd
DATA BYTE #0 1st [byte] location
in TX data area

RS Channel s
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BAUD RATE LI M TATI ONS

There are configurations of the MM Card for which the baud rate of the
RS- 232/ 422/ 485/ 423 channel s nust be |ess than the maxi nrum of 250 Kbaud. If not,
there will be interbyte gaps in transmission, and a possibility of 1osing
received data. There are two nodes of operation (see the description of the
RS- 232/ 422/ 485/ 423 Channel (peration Mde Register). |In regular node, each
received byte may be stored with status and tine tag. The allowed baud rates are
relatively low, but concurrent high speed ARINC operation is not disturbed. In
fast node, each received byte is stored without status and tinme tag. H gh baud
rates are acceptable, but high speed ARINC channels nay | ose data. The foll ow ng
equations are nmeant to be a guide to allow the user to determ ne which baud rates
may be used without data | oss. The maxi num baud rates are approxi mate since these
val ues are dependent upon nany factors such as the size of transmitted bl ocks,
and whether or not interrupts are used.

In all equations, BR is the baud rate in Khz, R is the nunber of
RS- 232/ 422/ 485/ 423 channel s running on the board, and A is the nunber of AR NC
channels running on the board (a WIIliansburg channel set counts as 3 AR NC
channel s).

For fast operation wth channels working half-duplex (receiving only), the
approxi mate maxi num baud rate which will not result in data loss is

160, 000
BR(Khz) =

120 + 188xR + 50xA

For fast operation wth channels working full-duplex (transmitting and
receiving), the approximte naxi rum baud rate which will not result in data | oss
is

160, 000

BR(Khz) =
120 + 372xR + 50xA

For the regular operation node with channels working full-duplex (transmitting
and receiving), the approximte maxi num baud rate which will not result in data
loss is

10, 000
BR(Khz) =

120 + 51xR + 50xA

RS Channel s
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Not e: The maxi num al |l owed baud rate for RS-232/422/485/423 channels is 250
Kbaud even if the calcul ated value of BRis greater.

RS Channel s
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VMVE/ VXI | NTERFACE

The MAG Card board interfaces to the conputer via a 16-bit data bus which can be
accessed in bytes or words. The board may be accessed by using addresses in the
form

For accessing VME/ VXI Configuration Registers:
XXXX (H) (Al6 node) - with ADDRESS MODI FI ER CODES: 29, 2D

For accessing Data Storage Area and Control Registers:
XX XXXX (H)  (A24 nmode) - with ADDRESS MODI FI ER CODES: 39, 3A, 3D, 3E
XXXX XXXX (H)  (A32 node) - with ADDRESS MODI FI ER CODES: 09, 0A, 0D, OE

sel ectabl e via junper JPL.

The MAQ Card nmenory map is divided into two distinct blocks:

1. VXI/VME Configuration Registers.
2. Data Storage Area and Control Registers.

The VXI/VME Configuration Registers are used for nmapping and setting paraneters
of the MA@ Card within the user's VME or VXI system The Data Storage Area and
Control Registers are used to control the operation of the MAGQ Card.

VXl / VME Configuration Registers

The VXI/VME Configuration registers are located within a 64 byte bl ock
in the AL6 address space between the addresses 49152 (dec.) and 65472
(dec.). The base address of the Configuration registers is determ ned by
the followi ng equation:

Base Address (dec.) = V64 + 49152 (dec.)

V, the Logical Address of the card, is an integer which varies between 0 and 255
and is defined by the user via the 8 pole dipswitch SW (see the section on
dipswitch setup at the end of this nmanual). In order to ensure correct operation
of the MA@ Card within the user's VME or VXI system the configuration registers
must be (re-)initialized after power up or after assertion of SYSRESET*. For a
full explanation of the VXI Configuration registers and other topics relating to
operation of the VXI bus refer to the "VXI Bus System Specification"
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Configuration Regi ster Menory Map

ADAPTER BOARD | DVECT BASE + 22 (H)
| DVECT BASE + 20 (H)
OFFSET REG STER BASE + 06 (H)
STATUS/ CONTROL REG STER BASE + 04 (H)
DEVI CE TYPE BASE + 02 (H)

| D REG STER BASE + 00 (H)

| D REG STER (VX only) BASE + 00 (Read)

The contents of this 16-bit register provides the follow ng information
about the MAQ Card's configuration.

0 1 — A32 ADDRESS SPACE (JP1 not installed)

0 0 — A24 ADDRESS SPACE (JP1 installed)

15 |14 |13 |12 |11 |10 [ 9 | 8 [ 7 | 6 | 5 | 4 | 3 | 2 1|0

1 1 1 1 1 1 0 1 0 1 0 1 o0 O
| | I |
DEVI CE CLASS:
REG STER BASED MANUFACTURER | D 3924 (Dec)/F54 (Hex)

Note: This register contains the sane val ue whet her set up for VME or VX
installation. The VXI specification requires all VXl devices to
identify thenselves via the above fields. This location is not defined
under the VME specification.
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DEVI CE TYPE REG STER (VX only) BASE + 02 (Read)

This 16 bit register contains a fixed Device Type ldentifier as well
as a four bit field which reflects the Required Menory usage of the card.

1 1 1 1 REQUI RED MEMORY (n) - A32 SPACE (JP1 not installed)

0 1 1 1 REQURED MEMORY (n) - A24 SPACE (JP1 install ed)

15 |14 |13 |12 |11 |10 | 9 | 8 | 7 | 6 | 5[4 | 3 | 2 1|0

MODEL CODE: 3000 (Dec)/BB8 (Hex)

Note: This register contains the sane val ue whet her set up for VME or VX
installation. The VXI specification requires all VXl devices to
identify thenselves via the above fields. This location is not defined
under the VME specification.
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STATUS REG STER (VX and VMVE) BASE + 04 (Read)

A read of this 16 bit register provides information about the card's
as defined bel ow.

A24/ A32 ENABLE

MODI D
CONFI GL
CONFI &0
SPARE | RQSEL2
, ' | —— | RQSEL1
L L L L L [ | RQBELO
15 |14 |13 |12 |11 |10 |9 | 8|7 |6 |5 |4 |3 |2|1]0
READY
PASSED
SYSFAIL | NH
RESET

Bit Nanme Definition

0 RESET |Indicates the state of the RESET bit in the Control Reg.

1 SYSFAI L[l ndi cates the state of the SYSFAIL INHIBIT bit in the
I NHI BI T|Control Regi ster.

2 PASSED |A "0" indicates that the board is either executing or has
failed it's self test. A"1" indicates that the self test
has successful |y conpl et ed.

3 READY |A "1" indicates that the card is ready to accept comands

4-6 ||IRQSEL |Indicates the state of the IRQSEL2-0 bits in the Control
2-0 Regi st er

7 CONFI QI ndicates the state of the CONFIQ bit in the Control Reg

8 CONFI GL||I ndicates the state of the CONFIGL bit in the Control Reg

14 |MODID* |Indicates the inverted value of the VXI bus "MOD D' |ine.

15 ||A24/ A32|I ndicates the state of the A24/ A32 ENABLE bit in the
ENABLE |Control Register.

Note: The RESET, SYSFAIL INH , PASSED, READY and MODID* bits are included
to maintain conpliance with the VXl specification.
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CONTROL REG STER (VX and VMVE) BASE + 04 (Wite)

Witing to this 16-bit register causes the actions |listed bel ow to be executed by
the card. Note that all bits in this register are set to 0 after assertion of VME
bus |ine SYSRESET*.

A24/ A32 ENABLE
(rmenmory enabl e)

CONFI GL

CONFI Q0
| RQSEL2
SPARE —  IRQSEL1

— | RQSELO

15 |14 |13 |12 |11 |10 | 9 | 8 [ 7 | 6 | 5 | 4 | 3 | 2 1|0

(spare)

SYSFAI L | NH.

RESET

RESET

Witing a 1 to this bit forces the card into the "RESET" state. The user nust not
wite a 0 into this bit for at least 100 upsec. after witing a 1 into it. That
is, once in the "RESET" state, the card nmust remain in this state for at |east
100 psec. Wiile in the "RESET" state the card is conpletely inactive and wll
not respond to any conmmands. Upon releasing the card from the "RESET" state
(wite O to this bit), the card will performits self-test routines. The board
may also be reset via the Software Reset Register defined whithin the main body
of this manual. This second nmethod is the preferred nechanism for resetting the
card.

SYSFAIL INH BI T

Witing a 1 to this bit disables the card fromdriving the VME bus |ine SYSFAIL*,
in the case when JP5 is shorted (see Junpers), otherwise it has no effect.
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| RQSEL 2-0

Witing to these bits selects which one of the VME bus Interrupt Request |ines

| RQL* -- ITRQ* will be driven active when the card generates an interrupt. The
followi ng tabl e shows the relationship between | RQGSEL 2-0
and | RQr-1.
SELECTED | NTERRUPT LI NE | RQSEL2 | RQSEL1 | RQSELO
NONE 0 0 0
| RQL* 0 0 1
| RQ2* 0 1 0
| RB* 0 1 1
| RQ4* 1 0 0
| RQB* 1 0 1
| RQB* 1 1 0
| RQr* 1 1 1

USI NG | NTERRUPTS

Not e:
The interrupt generated on the selected IRQ line is the "logical OR' of
the two interrupt generating sources on the card. An interrupt which was

generated by the board Controller will result in the interrupt routine whose
vector resides in the IDVECT register. The card will place the value in the
| DVECT register, called the STATUS/ ID, onto the VME data |ines when issuing the
interrupt acknow edge cycle. The wuser's processor wll wuse this value to

deternmine which entry in the user's interrupt vector table to junp to. Wthin
this interrupt routine the actual cause of the interrupt can be determ ned by
pol i ng the | NTERRUPT_STATUS Regi ster. Likew se, an interrupt which was generated
by the ADAPTER BOARD will result in the interrupt routi ne whose vector resides in
t he ADAPTER BOARD | DVECT regi ster.

For all interrupts, the interrupt request is cleared automatically at the end of
the interrupt acknow edge cycle. This nethod is referred to within the VM
speci fication as ROAK (Rel ease On Acknow edge).

CONFIG 0,1

Reserved for future use.

A24/ A32 ENABLE| (Menory enabl e)

Witing a 1 to this bit enables access to the card's A24 or A32 VME bus
registers and nenory. If this bit is set to 0 none of the on card registers and
menory which are resident in the A24 or A32 address spaces may be accessed. The
Configuration registers, of course renmain accessible regardless of the state of
this bit, as they reside in the Al6 address space of the card.
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OFFSET REG STER (VX and VMVE) BASE + 06 (Wit e/ Read)

This 16 bit read/wite register defines the base address of the card' s A24 and
A32 nenory and registers. The mtl nost significant bits of the Ofset register
are the values of the mtl nost significant bits of the card' s A24 and A32 nenory
and register addresses, where "m' is the Required Menory field of the card's
Device Type register. The "15-ni least significant bits of the Ofset register
have no neaning. Thus, the O fset register bits 15 through "15-mf nap to the
address lines A23 through "A23-ni' for the A24 Address Space, and to lines A3l
t hrough "A31-m' for the A32 Address Space.

d ven:
A24 ADDRESSI NG EXAMPLE requi red base address = 1E 0000(H);
Then: wite 1E(H) to Ofset register

OFFSET
| ' | X = don't care

15 |14 |13 |12 |11 |10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 1|0

d ven:
A32 ADDRESSI NG EXAMPLE requi red base address = FF37 0000(H);
Then: wite FF37(H) to Ofset register

O:IIZSI:_F

15 |14 |13 |12 |11 |10 | 9 | 8 | 7 6 | 5|4 |3 ]2 1|0

Note: Once this register is set-up and the Control Register's ~A24/A32 ENABLE
bit is set, the card's A24 or A32 nmenory and regi sters can be accessed.
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| DVECT REG STER (VXI and VME) | BASE + 20 (H (Wi te/ Read)

In the case of an interrupt generated by the board, the 8 least significant bits
of this 16-bit register, known as the STATUS/ID, are used as the interrupt vector
during the ensuing interrupt acknow edge cycle. The card is a D0O8(0) | NTERRUPTER,
and as a result will place these 8 bits on lines DO0-DO7 of the VME bus during

the interrupt acknow edge cycle.

STATlIJS/ ID

15 |14 |13 |12 |11 (10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 1|0

X =don't care

ADAPTER BOARD | DVECT REG STER (VX and VMVE) | BASE + 22 (H) (Wi te/ Read)

(SAVE AS ABOVE)
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DUAL- PORT RAM ADDRESS MAPPI NG DI AGRAM

LOGd CAL ADDRESS
Dp Switch; SW

Board Configuration
Regi sters

ADAPTER BQARD | DVECT

| DVECT

OFFSET REG STER

STATUS/ CNTRL REQ STER

DEVI CE TYPE

I D REG STER

A16 ADDRESSI NG EXAMPLE

G ven:

+22H

+20H

I___—I

+06H

+04H

+02H

+00H

"Al6" ADDRESS SPACE (1/0)

required configuration regi sters base address =

Then:

set dip-switch SWL to LOd CAL ADDRESS = 80(H)

SW.

OIZFOI\IOI\IO\IO\IO\IO\IOI\I

1

2

3 14|56 |7

8

135

DATA STORAGE
AREA AND CNTRL
REG STERS

RESERVED

ON- BOARD
Dual - Port
RAM

FFFF

8000
7FFF

0000

" A24/ A32" ADDRESS

SPACE

E000( H)



BOARD LAYQUT

LD 1 2 3

! ! Il

J2 J1 11 11 L1
COWWLUNI CATI ONS EXTERNAL
CONNECTOR TRI GGER

P4 P3
OPT. ADAPTER
< >

BOARD CONNECTORS

VIVE/ VX VIVE

P2 P1

Not e: B-size card shown

LEDS

The individual functions of the front panel leds are |isted bel ow

MCDI D (LD3) - Reflects the state of the MDD pin on the VXI bus (JP19
nmust be installed). This LED has no function in a VME
system
PASSED (LD2) - Indicates that the card passed the power-on self test

routine. (Reflects
the state of the sane bit in the
Configuration Status Registers).

READY (LD1) - Indicates that the card is ready to recei ve commands.
(Reflects the
state of the sane bit in the Configuration St at us Register).
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DI P SWTCH SETTI NGS

The MAQ Card contains 1 Dip Switch which controls the Logical Address of
The definition of the switch is described bel ow

CARD LOG CAL ADDRESS DI P SW TCH SETTI NGS

Dipwitch SWM is used to select the card' s Logi cal Address as descri bed
in the section "Configuration Registers". The Logi cal Address is set as
shown bel ow.

Logi cal Address Switch (SW)
N?B L?B

1 2 3 4 5 6 7 8 Not e: nunbers indicate
switch positions.

(A13) (A12) (All) (A10) (A9) (A8) (A7) (A6)

Switch "ON' or "d osed"
Switch "OFF' or "COPEN'

logic O at bit position
logic 1 at bit position

Exanpl e: for a logical address of 80 Hex, set position "1" to "OFF" or
"OPEN' and ALL other switches to "ON' or "CLOSED'.

FACTORY DEFAULT DI P SW TCH SETTI NGS

SW is set to Logical Address 80H (1 OFF, 2 to 8 ON).

JUVPERS

Unl ess ot herwi se specified, all junpers should be normally "out".
Because the placenent of junpers is user specific, care should be
taken that signals which the user chooses to junper are not already
in use on the VME bus.

VME AND VXI RELATED JUVPERS

JP5 SYSFAI L* P1- C10 Connects card SYSFAI L* to backpl ane
g2 e Factory set
JP1 A32SEL @ ------ Junper in: A24 address space
Junper out: A32 address space
JP30 EXT. TRG ~ ------ Pins 1 and 2 shorted : positive pul ses.
POLARI TY (J1) Pins 2 and 3 shorted : negative pul ses.
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( P2- C05)
( P2- C06)
( P2- C08)
( P2- C09)
(P2- C11)
(P2- C12)
( P2- C14)
( P2- C15)
(P2- C17)
( P2- C18)
( P2- C20)
(P2- C21)

VXl RELATED JUWPERS| To continue the VXI Local Bus
JP15 LBUSO0 - (P2-A05) Connects LBUSAOO to LBUSCOO0
JP16 LBUS01 - (P2-A06) Connects LBUSAO1 to LBUSCO1
JP17 LBUS02 - (P2-A08) Connects LBUSAO02 to LBUSCO2
JP6 LBUSO3 - (P2-A09) Connects LBUSAO03 to LBUSCO3
JP7 LBUS04 - (P2-Al11) Connects LBUSA04 to LBUSCO4
JP8 LBUSO5 - (P2-Al12) Connects LBUSAO5 to LBUSCO5
JP9 LBUSO6 - (P2-Al4) Connects LBUSA06 to LBUSCO6
JP10 LBUSO7 - (P2-Al15) Connects LBUSAO7 to LBUSCO7
JP11 LBUS08 - (P2-Al17) Connects LBUSAO08 to LBUSCO8
JP12 LBUS09 - (P2-A18) Connects LBUSA09 to LBUSC09
JP13 LBUS10 - (P2-A20) Connects LBUSA10 to LBUSCLO
JP14 LBUS11 - (P2-A21) Connects LBUSAl1l to LBUSCl1
JP19 MODID - P2-A30 Connects card MDI D* to backpl ane
JP4  EXTRST$ ------ External card reset

JP3  EXTSTRT$ ------ External Start (to card)

JP18 TTLTR®X* - TTLTRG7* 12 pin junper block for TTL TRI GGER

The junper block JP18 is provided with wire wrap pins.

pins (pins 5,7,6,8) nay be wired to any

S| GNALS, descri bed bel ow.

according to the needs of the user.

TTLTRGD*
TTLTRG2*
TR Q0%
TR GL$
TTLTRG4*
TTLTRGG*

—31 JP18

r2—— TTLTRGL*
r4—— TTLTRG3*
-6—— EXTRST$
-8—— EXTSTARTS

10— TTLTRGS*
F12—— TTLTRGr*
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TTL TRI GGER QUTPUT SI GNALS

TRI Q0$ - Low going pul se (500nsec.) set per condition(s) witten to the
Interrupt/ Trigger Condition Register (sane as found on the front
panel 's External Trigger connector)

TRI G1$ - reserved

TTL TRI GGER | NPUT SI GNALS

EXTSTRTS$ (External Start)

The card nay be started externally. This achieves the same effect as witing a 1
to bit 0 of the Start Register. The card nmay be started asynchronously dependi ng
on the state of junper JP3. To use the external Start option, the External Start
bit within the Start/Stop Register nmust be set to a logic 1. The desired channel
Start bits are then set within this register. The card' s operation is then
started by pul sing the EXTSTRTS |i ne.

ASYNCHRONQUS START: JP3  Short pins 1 and 2

EXTRSTS$ (External Reset)

The card nay be initialized by applying a low going pulse (100ns. mininum on
this line. The initialization function performed here is the sane as that
performed by witing to the Card Initialization Register. If this function is
enabl ed then pins 1 and 2 of JP4 nust be shorted. If it is not, then pins 2 and 3
of JP4 nust be shorted together.
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FACTORY DEFAULT JUVPER SETTI NGS

JP2

JP4

JP3

JP19

JP30

Not e:

I nstall ed: A24 Address Space
Short pins 2 and 3; Disable Ext. Reset Option
Short pins 2 and 3; Disable External Start Option

Installed; Connect MODID to bus (only for the
EXC- 3000VME- VXI - T xx boar d)

Short pins 1 and 2: Positive pul ses on the Externa
Trigger connector.

For this minimum configuration, all other junpers
are | eft open.
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EXTERNAL TRI GGER

The external trigger pulse signal is open-collector with a pull-up resistor and
short-circuit protection. The signal polarity and timng is shown bel ow.

<—500 nsec —>

Note: In case negative polarity pul ses are required, short junmper JP30 pins
2 and 3 (see JUVPERS).

SI ZE "C' SH ELD DI SASSEMBLE/ ASSEMBLE | NSTRUCTI ONS

If the junper settings need to be changed or additional channels need to be
installed or new revision EPROV need to be installed, please disassenble the
shiel d cover as follows:

1) renove the 6 screws hol ding the upper and | ower shield covers together.
2) slide out the upper shield cover fromunder the front panel.

3) carry out the nodifications.

4) reassenbl e the shield covers.
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CONNECTORS

The EXGC 3000VME- VXI board contains six connectors:

a) all comunications I/0O signals on one female high density DB-62 connector
(J2). In addition, a submniature BNC connector (J1) is located on the front
panel . Mating connectors are supplied for both.

b) two DIN type 96 pin VME/ VXI connectors (P1 and P2).

c) two, 0.1" spacing, socket headers (P3 and P4) for optional installation of
a plug-in adapter board.

SUBM NI ATURE BNC (J1-External Trigger Connector)

Thi s connector supplies an external trigger source. This front-panel connector is
under software control and can be activated upon the sane conditions as
interrupts (see: Interrupt/Trigger Condition Register). The polarity of the
pul ses can be selected via JP30 (see: Junpers)

DB- 62 CONNECTOR PI NOUT (J2- Communi cations I/ O Connector)

The 62-pin connector is defined below Each channel is allocated 6 pins (refered
to as Ato E). The function of each pin depends upon the protocol inplenmented by
the channel. A table follows the connector pinout which defines the function per
pr ot ocol .

PIN # SIGNAL NAME | PIN # S| GNAL NAME PIN # SI GNAL NAME
1 CH+ 0 B 22 CASE GROUND 43 DI G TAL GROUND
2 CH 0 D 23 CH+ 0 A 44 CH 0 F
3 CH+ 1 B 24 cH# 0 C 45 CH+ 0 E
4 CH 1 D 25 CH¥ 1 A 46 CHY 1 F
5 CH* 2 B 26 CcH# 1 C 47 CH¥ 1 E
6 CHt 2 D 27 CHt 2 A 48 CHt 2 F
7 CH* 3 B 28 CH 2 C 49 CH#t 2 E
8 CH# 3 D 29 CH¥ 3 A 50 CH¥ 3 F
9 CH* 4 B 30 CH 3 C 51 CH* 3 E

10 CHt 4 D 31 CH¥ 4 A 52 CH¥ 4 F

11 CH# 5 B 32 CH 4 C 53 CH¥ 4 E

12 CH# 5 D 33 CH# 5 A 54 CH# 5 F

13 CH+ 6 B 34 CcH# 5 C 55 CH+ 5 E

14 CHt 6 D 35 CH¥ 6 A 56 CH+ 6 F

15 CH+ 7 B 36 CcH 6 C 57 CHt 6 E

16 CHt 7 D 37 CHt 7 A 58 CH¥ 7 F

17 CH* 8 B 38 CcH 7 C 59 CH¥ 7 E

18 CH+ 8 D 39 CH+ 8 A 60 CH* 8 F

19 CH+ 9 B 40 cH# 8 C 61 CH+ 8 E
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In this table the 62-pin connector is sorted by signal

namne:

SIGNAL NAVE  PIN # SIGNAL NAVE  PIN #
CHt 0 A 23 CH¢t 5 A 33
CH# 0 B 1 CH¢ 5 B 11
CH* 0 C 24 CHt 5 C 34
CH# 0 D 2 CH# 5 D 12
CH¥ 0 E 45 CH# 5 E 55
CHt 0 F 44 CH¢ 5 F 54
CHt 1 A 25 CHt 6 A 35
CH+ 1 B 3 CH¢ 6 B 13
CHt 1 C 26 CHt 6 C 36
CH# 1 D 4 CH# 6 D 14
CH¥ 1 E 47 CH¢ 6 E 57
CH¢ 1 F 46 CHt 6 F 56
CHt 2 A 27 CHt 7 A 37
CH¢ 2 B 5 CH¢t 7 B 15
CHt 2 C 28 CHt 7 C 38
CH# 2 D 6 CH# 7 D 16
CH¢ 2 E 49 CH# 7 E 59
CHt 2 F 48 CHt 7 F 58
CH¢ 3 A 29 CHt 8 A 39
CH# 3 B 7 CH+ 8 B 17
CHt 3 C 30 CHt 8 C 40
CH# 3 D 8 CH# 8 D 18
CH# 3 E 51 CH#+ 8 E 61
CH¢ 3 F 50 CH¢ 8 F 60
CHt 4 A 31 CHt 9 A 41
CHt 4 B 9 CH+ 9 B 19
CHt 4 C 32 CHt 9 C 42
CHt 4 D 10 CH* 9 D 20
CHt 4 E 53 CHt 9 E 21
CHt 4 F 52 CHt 9 F 62
CASE GROUND 22 DIG TAL GROUND 43
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FUNCTI ONAL DEFINITION OF PINS FOR J2 ACCORDI NG TO PROTOCCL

ARI NC- 429/ 575/ 582-2wire| (Transnmit or Receive)

- DATA H

- DATA LO

unused

- unused

- CASE GROUND

- DIA TAL GROUND

TmOoOQOW>

ARI NC- 561/ 568/ 582-6wire| (Transmit or Receive)

A - DATA H
B - SYNC H
C- CLK H
D - DATA LO
E - SYNC LO
F - CLK LO
Not e:

1. A common CASE GROUND and a common DI A TAL GROUND are avail able for
t hese protocol s (see connector pinout on previous page).
2. For channels containing this type of protocol a junper has to be
di sconnected on the soldered side of the printed circuit board as
follows: CH#n - JP2n (n-channel nunber). For exanple for channel #3 cut
t he junper JP23.

RS- 232

- TXD

- RXD

CTS | NPUT

- DIR QUTPUT

- CASE GROUND

- DG TAL GROUND

TmOoOQOW>

RS- 422

- DATA TRANSM T HI

- DATA TRANSM T LO

DATA RECEIVE H (Note 3)
- DATA RECEIVE LO (Note 3)
- CASE GROUND

mooOw>
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F - DG TAL GROUND

Note: 3. The receive inputs are terninated with a 120o0hm resi stor between
H and LO i nputs.
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FUNCTI ONAL DEFI NI TION OF PINS FOR J2 ACCORDI NG TO PROTOCOL ( CONTI NUED)

RS- 485

- DATA H

- DATA LO

unused

- unused

- CASE GROUND

- DI TAL GROUND

TmOoOOW@>

RS- 423
A - DATA TRANSM T

B
C - DATA RECEIVE H
D - DATA RECEI VE LO
E - CASE GROUND

F

Not e:

4. The transmt Driver
val ue can be changed by replacing the Waveshape resi stor

(Not e 4)

R se/ Fal |

(l ocated on top of Front End Modul e).

different R se/Fal

R se/ Fal |

5usec -
10usec
50usec
100usec

times are listed i
_R2

50Kohm

- 100Kohm
- 500Kohm
- 1Mohm

- DATA TRANSM T | NVERTED (CPTION) (Note 4)

- DIGA TAL GROUND (CAN BE PAI RED W TH DATA TRANSM T)

time is set to lusec approx.

Sel ected val ues of R2 for
n foll ow ng:
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CONNECTOR P1 PI NOUT

Pin # | Signal Nane Pin # | Signal Nane Pin # | Signal Nane
Al D00 B1 (o} D08
A2 D01 B2 2 D09
A3 D02 B3 Cc3 D10
Ad D03 B4 BRI N*  — A D11
A5 D04 B5 B&aooUuT* — c5 D12
A6 D05 B6 BGLI N*  — 6 D13
A7 D06 B7 BGLOUT* — c7 D14
A8 D07 B8 BRI N+ — c8 D15
A9 G\D B9 BxoUT* — 9 G\D
A10 B10 B&BI N — C10 SYSFAI L*
All G\D B11 B&xouT* — Cc11

A12 DS1* B12 C12 SYSRESET*
A13 DS0* B13 Cc13 LWORD*
Al4 VR TE* B14 Cl4 AVB
Al15 G\D B15 C15 A23
Al6 DTACK* B16 AMD C16 A22
Al7 G\D B17 AML Cc17 A21
Al18 AS* B18 AVR C18 A20
A19 G\D B19 AMVB C19 A19
A20 | ACK* B20 G\D C20 Al18
A21 | ACKI N* B21 21 Al7
A22 | ACKOUT* B22 22 Al6
A23 A4 B23 G\D c23 Al5
A24 A07 B24 | RQ7* 24 Al4
A25 A06 B25 | RQ6* c25 A13
A26 A05 B26 | RQ* c26 A12
A27 A04 B27 | RQ4* 27 All
A28 A03 B28 | RQB* c28 A10
A29 A02 B29 | RQR* 29 A09
A30 A0l B30 | RQL* C30 A08
A31 -12V B31 c31 +12V
A32 +5V B32 +5V C32 +5V
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CONNECTOR P2 Pl NOUT
Pin #| Sig. Nane Pin #| Sig. Nane Pin #| Sig. Nane
Al Bl +5V C1
A2 B2 GN\D c2
A3 B3 C3
Ad B4 A24 4
A5 LBUSAOO (x) B5 A25 c5 LBUSCO0 (x)
A6 LBUSAO1 (x) B6 A26 c6 LBUSCO1 (x)
A7 B7 A27 (o7
A8 LBUSA02 (x) B8 A28 C8 LBUSC02 (x)
A9 LBUSA03 (x) B9 A29 (0] LBUSCO3 (x)
Al10 B10 A30 C10
All LBUSA04 (x) Bl1 A31 Cl11 LBUSCD4 (x)
Al2 LBUSAO5 (x) B12 GN\D Cl12 LBUSCO5 (x)
Al3 B13 +5V C13
Al4 LBUSA06 (x) B14 Cl4 LBUSCO6 (x)
Al5 LBUSAO7 (x) B15 Cl15 LBUSCO7 (x)
Al6 B16 Cl6
Al7 LBUSAO8 () B17 C17 LBUSCO8 (x)
Al8 LBUSA09 (x) B18 C18 LBUSC09 (x)
Al9 B19 C19
A20 LBUSAL1O0 (x) B20 C20 LBUSC10 (x)
A21 LBUSAL11l (x) B21 1 LBUSC11 (x)
A22 B22 G\D c22
A23 TTLTRQ* (x) B23 c23 TTLTRGL* (x)
A24 TTLTR&K* (x) B24 C24 TTLTRG&3* (x)
A25 B25 Cc25
A26 TTLTR&A* (x) B26 C26 TTLTRGG* (x)
A27 TTLTRGG* (x) B27 27 TTLTRG?* (x)
A28 B28 28
A29 B29 Cc29
A30 MODI D (x) B30 C30
A31 B31 G\D C31
A32 B32 +5V C32

Not es (x) - WXI signals ( each of them is unconnected,

junper is shorted.

see JUVPERS above)
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PONER SUPPLY REQUI REMENTS

The board's power supply requirenents are defined bel ow

MAGQ Card with no communi cati on channel s install ed:

+5 volt @1.5 Anps
+12 volt @50 mA

EACH CHANNEL REQUI RES:

CHANNEL TYPE +5v +12v -12v
ARI NC- 429 or W LLI AMSBURG TRANSM TTER 150ma 40ma 40ma
ARI NC- 429 or W LLI AMSBURG RECEI VER 150ma 20ma 20ma
W LLI AMSBURG CRC 150ma - -
ARI NC- 575 TRANSM TTER 150ma 40ma 40ma
ARI NC- 575 RECEIl VER 150ma 20ma 20ma
ARI NC- 561 TRANSM TTER 150ma 180ma 180ma
ARI NC- 561 RECEI VER 150ma 20ma -
ARI NC- 568 TRANSM TTER 150ma 180ma 180ma
ARl NC- 568 RECEI VER 150ma 20ma -
ARI NC- 582- 2wi re TRANSM TTER 150ma 40ma 40ma
ARI NC- 582- 2wi r e RECEI VER 150ma | 20na 20ma
ARI NC- 582- 6wi re TRANSM TTER 150ma 180ma 180ma
ARI NC- 582- 6wi r e RECEI VER 150ma | 20na -
RS- 232 TRANSM T/ RECEI VE 180ma - -
RS- 422 TRANSM T/ RECEI VE 180ma - -
RS- 485 TRANSM T/ RECEI VE 180ma - -
RS- 423 TRANSM T/ RECEI VE 180ma 25ma 25ma
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ORDERI NG | NFORVATI ON

EXC- 3000VVE- VXI / opt i on code(s) "B-size" card

EXC- 3000VVE- VXI - CJ opti on code(s) "C-size" card; conplete with shield.

Qoti on Definition: No. of Not es:
Code: Channel s Used:

AX (RS-232 TX/ RCV - 8.0000 MHz) - 1 channel

AAX (RS-232 TX/RCV - 7.3728 MHz) - 1 channel

Bx (RS-422 TX/ RCV - 8.0000 MHz) - 1 channel

BBx (RS-422 TX/RCV - 7.3728 MHz) - 1 channel

Cx (RS-485 TX/ RCV - 8.0000 MHz) - 1 channel

CCx (RS-485 TX/RCV - 7.3728 MHz) - 1 channel

ZX (RS-423 Tx/ Rcv - 8. 0000MHz) - 1 channel 3
27X (RS-423 Tx/ Rcv - 7.3728MHz) - 1 channel 3
Dx (ARI NC-429 Transnmitter) - 1 channel

Ex (ARI NC- 429 Recei ver) - 1 channel

Fx (ARI NC-429 W Iiansburg/set) - 3 channel s

(€4 (ARI NC-561 Transnitter) - 1 channel

Hx (ARI NC- 561 Recei ver) - 1 channel

I X (ARI NC-575 Transnitter) - 1 channel

Jx (ARI NC- 575 Recei ver) - 1 channel

Kx (ARI NC-568 Transnmitter) - 1 channel

Lx (ARI NC- 568 Recei ver) - 1 channel

1Y (ARINC-582-2wire Transmitter) - 1 channel

N (ARI NC- 582-2wi re Recei ver) - 1 channel

X (ARI NC-582-6wire Transnmitter) - 1 channel

Px (ARI NC- 582- 6w re Recei ver) - 1 channel

QA MB- BCRM V (1553B BC/ RT/ Moni t or) - adapter board
Sl MB- | EEE488-V (| EEE-488 I nterface) - adapter board
Tl MB- SDLC-V (4 channel s of SDLC 232/422) - adapter board

I nportant Notes:

1) The "x" following the Option Code denotes the nunber of channels per card
(Exanpl e: D2 = Two ARI NC-429 Transnitters).

2) Wen ordering a card with a nunber of different protocol channels, the
part nunber rnust be in the followi ng form EXC 3000VME- VXI / AXBxCxDx.

3) RS-423 channel requires firmwvare Revision 1.31 and up.

Part nunbers for additional Channel Modul es
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EXC-3000-AM - Part # for additional RS-232 npodul e set

EXC-3000-PM - Part # for additional ARI NC-582 6w re Receiver nodul e set
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The information contained in this document is believed to be accurate. However,
no responsibility is assumed by Excalibur Systens, Inc. for its use and no
license or rights are granted by inplication or otherwise in connection
therewith. Specifications are subject to change wi thout notice.

January 1996, Rev. C2
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