l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Excalibur Systems EXC-1553PC/EP at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/Embedded/69836-2/Excalibur-Systems-EXC-1553PC-EP-Interface-Module
https://www.artisantg.com/Embedded/69836-2/Excalibur-Systems-EXC-1553PC-EP-Interface-Module

EXC-1553PC/E

User’s Manual

<z ) XCALIBDE ———

EXCALIBUR SYSTEMS
311 Meacham Avenue ¢ Elmont, NY 11003 ¢ Tel. (516) 327-0000 * Fax (516) 327-4645
e-mail: excalibur@mil-1553.com website: www.mil -1553.com

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



EXC-1553PC/E |—

MIL-STD-1553 TEST AND SIMULATION BOARD

FEATURES

* COPERATES AS BC, RT, BC/ CONCURRENT- RT * COWPATI BLE WTH PC, XT® and

OR MONI TOR AT® (286, 386...) COVPUTERS
* MULTI PLE PROTOCCL CAPABI LI TY * MULTI PLE- RT S| MULATI ON
(ie 1553A, B, F-16, MaCair) (UP TO 32 REMOTE TERM NALS)
* ERROR | NJECTI ON CAPABI LI TY : * PROGRAMVABLE BROADCAST MODE
- BIT COUNT
- WWORD COUNT * MEMORY- MAPPED, DUAL- PORT RAM
- | NCORRECT SYNC
- PARITY * MENU- DRI VEN SOFTWARE AVAI LABLE
- | NCORRECT RT ADDRESS
- NON- CONTI GUOUS DATA * EASY TO I NSTALL AND OPERATE
* MULTI - MODE TRl GGERABLE MONI TOR * C_ SOFTWARE LI BRARY | NCLUDED
* REAL- TI ME OPERATI ON * EXTENSI VE | NTERRUPT FEATURES

The EXC-1553PC/E is an intelligent ML-STD 1553 interface card for PC, XT, and AT
conpatible conputers. It allows for the testing and simulation of the M L-STD
1553 bus. The user has direct access to all control registers and data bl ocks.
The wuser controls the operation of the card by accessing the nenory-nmapped
control registers. The EXC 1553PC/E contains an 18kx8 [true dual -ported] RAM for
data bl ocks, control registers, and |ook-up tables. The PCE comes conplete with
menu-driven software, a Cdriver software library with source codes, and 1553
adapt er cabl es.

® XT and AT are registered trademarks of International Business Machi nes
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I NTRODUCTI ON

The EXG 1553PC/E is a nenory-mapped M L-STD 1553 interface card which operates
within PC, XT and AT-conpatible machi nes including 286, 386,486.. -based nodels.
The "PCE" is the perfect solution for devel oping and testing 1553 interfaces and
for performng system sinulation of the 1553 bus. The user has access to all
control registers and can nodify various paraneters and data in Real Tine. The
board has four nobdes of operation ; Bus Controller, Renote Terminal (Miltiple -
up to 32 RT_s), BC with Concurrent RT operation (up to 32 RT_s), and a
Tri ggerabl e Monitor.

The boards can operate within different 1553 protocol environnents (e.g. ML-STD
1553 A B, F-16 and MCair). This flexibility emerges from the extensive
programmabi ity of the 1553-rel ated paraneters such as Response Tine, Status Wrd
content, etc. Error injection capability exists in the BC, RT, and BC Concurrent -
RT nodes.

Figure 1 shows the bl ock diagram of the EXC 1553PC E card.

DATA
R < >
XSCVR E (8) (8)
A = TRNSF ENCODER G < _— >
= - I DATA 18kx8
DECODER S ADDR
T Dual <
B = TRNSF XSCVR R Port
= I RAM
1553 ADDRESS
BUS
> CNTL
CONTRCL |
CONTROLLER INTERRUPT
>
CLCOCK

Figure 1. EXC 1553PC E BLOCK DI AGRAM
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INSTALLATION

Before installing the card it is very inportant to determne which half segnent
of nmenory is available on the users conputer. A variety of prograns such as
SYSI NFO may be used to determ ne what nmenory segnents are in use by the BICS and
any ot her adapter cards may be in the conputer.

Note: I|f a segnment which is already in use is used for the EXC 1553PC/ E the card
wi Il exhibit unpredictable behavior. It may work in some nodes but not others or
may seemto work fine but will exhibit occasional errors or it may not function
at all.

Once a free segnent is found, dip switch U49 should be set accordingly. Switch
7 of U49 should be set to the appropriate conputer type (286 and ol der or 386 and
newer) . The Board Configuration dip switch U20 should be set to the user_s
specification. The Interrupt Level dip switch U48 should be set to the required
IRQline, if using interrupts.

1553 devices may be connected to the 1553 bus either directly (D rect Coupled) or
via a bus coupling stub (Transforner Coupled). Dp switches U30, W51 nust be
used to informthe card which coupling nethod is being used for each bus the card
i s connected to.

Once all the dip switches are set properly, nmke certain the conputer is turned
off and insert the card into any 8 or 16 bit slot. Once the card is installed,
the DB9 to 1553 tw nax adapter cables should be attached to the card and to the
bus. The cables may be connected and di sconnected to the card while power to the
conputer is turned on but not while the card is transmtting over the bus.

1553 BUS CONNECTIONS

For short distances, direct coupling may be used to connect the EXC 1553PC/ E
directly to another 1553 devi ce. The user nust make certain that the cable
connecting the two devices is properly terminated with 78 Chmresistors to insure
data integrity (see illustration).

_ H -
PCE 1553 Device
Direct Coupl ed <-78 Ohm Termination Resistors-> Direct Coupled
B Lo

One Bus Shown

For users wishing to operate in the nore standard Transforner Coupling node, stub
coupler devices are available from a nunber of nanufacturers. North Hills
El ectronics, Inc. supplies a three stub coupler (PN# DB30010) as well as 78 ohm
termnators (PN# RT500078). Two termnators are required for each coupler which
services a single bus (e.g. BUS A).

2
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| BC OgERﬁTION |

In the BC node, the EXC 1553PC/E can be programmed to transmit nultiple nessages
in either a "one-shot", "Ntines" or in a "loop" node. Errors can be injected
into the nessages on a nessage-by-nessage basis. In addition, the user can pre-
programthe inter-message gap tinme of each nmessage.

The user prograns the nmessage transfers by |oading a [rel ocatabl e] stack

with instructions. Each instruction block contains four words. Many instruction
stacks can be created and reside simultaneously within the dual-port nmenory. The
user sinply points to the _active_ instruction stack by programming the
Instruction Stack Pointer.

NOTE:

The user should use the following sequence to determine whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = 1)

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and software reset operations. For Software Reset
operations; these values should be set to ZERO by the user i mediately
prior to witing to the [software] Board Reset Regi ster

BC Mbde
3
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BC RESET INTERRUPT REG. 7001 (H)
MEMORY NAP

BOARD RESET REGISTER 7000 (H)
6FFF (H)
4000 (H)
BOARD CONFIGURATION REG. 3FFF (H
BOARD ID REQ STER 3FFE (H)
BOARD STATUS REGQ STER 3FFD (H)
START REQ STER 3FFC (H)
INTERRUPT CONDITION REG. 3FFB (H
MESSAGE STATUS REGQ STER 3FFA (H)
3FF9 (H)

reserved
3FF7 (H)
LOOP COUNT REQ STER 3FF6 (H)
BIT COUNT REQ STER 3FF5 (H)
WORD COUNT REQ STER 3FF4 (H)
BC RESPONSE TIME REGISTER 3FF3 (H
* % VARIABLE AMPLITUDE REG 3FF2 (H)

**  -V_ Option

STACK POINTER - HI 3FF1 (H)
STACK POINTER - LO 3FFO0 (H)
FRAME TIME - H 3FEF (H)
FRAME TIME - LO 3FEE (H)

FRAME TIME RESOLUTION - HI| 3FED (H)

FRAME TIME RESOLUTION - LO| 3FEC (H)

INSTRUCTION COUNTER 3FEB (H)

3FEA (H)
reserved

3E81 (H)

FIRMWARE REVISION REG, 3E80 (H)
reserved

3400 (H)

STACK(S) AND 33FF (H)

MESSAGE BLOCK AREA

0000 (H)

BC Mode
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INSTRUCTION STACK

The wuser progranms the EXC 1553PC/E via the Instruction Stack. The stack is
divided into instruction blocks - each containing four words. The figure bel ow
illustrates one instruction bl ock.

Message Status

Word - Hi 7
MESSAGE  STATUS WORD Fourth Word Message Status
Word - Lo 6
INTERMESSAGE GAP TIME COUNTER Third Word Intrmssg Gap
(see note bel ow) Time Cntr - Hi |5
| NTERVMESSAGE GAP TI ME Second Word Intrmssg Gap

Time Cntr - Lo|4

VESSAGE BLOCK PO NTER First Word I nt er ressage
Gap Time - Hi |3

I nt er ressage
” Gap Time - Lo |2

HI BYTE LO BYTE

Message Block
15 8 7 0 Pointer - Hi 1

Message Block
> |Pointer - Lo 0

Store in following sequence :

NOTE:

The Internmessage Gap Tinme Counter, found within EPROM revisions 6.5 and above
i ncreases the MAXIMUM i nternessage gap time. The counter determ nes the nunber of
the times that the Internmessage Gap Tinme value is used (ie If the counter equals
"0" then the gap tinme is per the contents of the Internessage Gap Tine | ocation.
If the gap tinme counter equals "1" then the gap tinme equals the Internessage gap
tine value x 2, etc.

BC Mbde
5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



The Message Status Wrd indicates the status of

MESSAGE STATUS WORD | Read by user

the message transfer.

is created by the Board and is NOT the 1553 "STATUS WORD'.
The format of the Message Status word is shown bel ow

End of Message

* RESERVED *

Incorrect 1553 Channel
Message Error Bit Set
RT Status Bit Set
Invalid Message Error
Response Time Failure

Internal Test Error

15 |14 |13 |12 |11 |10 9

Invalid Wrd Recei ved
Word Count Hi

Word Count Lo

| ncorrect RT Address

I ncorrect Sync Received

Non- Cont i guous Dat a

* reserved *

Error

NOTE: A LOGA C _1_ | NDI CATES OCCURRENCE COF STATUS FLAG

BC Mode
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Message Status Wrd Definitions:

15 [End of INDICATES THAT THE MESSAGE TRANSFER HAS BEEN
Message COMPLETED
14 |Reserved SET TO LOGIC 0
13 |l ncorrect INDICATES THAT THE REMOTE TERMINAL RESPONSE WAS
Channel NOT RECEIVED ON THE ACTIVE 1553 CHANNEL
12 |Message INDICATES THE MESSAGE ERROR BIT ( BIT 10 )
Error Bit Set| WITHIN THE RT STATUS WORD WAS SET
11 |RT Status INDICATES THAT A BIT WAS SET WITHIN THE RT STATUS
Bit Set WORD (OTHER THAN THE MESSAGE ERROR BIT ). The
ERROR bit is NOT set in conjunction with this bit.
10 [Invalid INDICATES THAT A 1553 MESSAGE LEVEL ERROR OCCURRED
Message (i.e. Word Count, Incorrect Sync) - detailed below
09 |Response INDICATES THAT THE RT RESPONDED LATE
Time Error (See: PROGRAMMABLE BC RESPONSE TIME REGISTER)
08 |[Internal INDICATES THAT THE CARD FAILED ITS INTERNAL
Test Error SELF-TEST PROCEDURE
07 |(Invalid INDICATES THE RECEPTION OF AT LEAST ONE INVALID
VWor d 1553 WORD (i.e. Bit Count, Manchester code, Parity)
06 |[Word Ct INDICATES THAT THE RT TRANSMITTED TOO MANY WORDS
H
05 [Word Ct INDICATES THAT THE RT TRANSMITTED TOO FEW WORDS
Lo
04 |l ncorrect INDICATES THAT THE RECEIVED 1553 STATUS WORD DID NOT
RT Address CONTAIN THE CORRECT RT ADDRESS
03 |l ncorrect INDICATES THAT THE SYNC OF EITHER THE STATUS OR DATA
Sync WORD (s) WAS INCORRECT
02 |Non- INDICATES OCCURRENCE OF AN INVALID GAP BETWEEN
Cont i guous RECEIVED 1553 WORDS
01 |Reserved SET TO LOGIC 0
00 |ERRCR INDICATES THE OCCURRENCE OF AN ERROR (DEFINED WITHIN

ONE OF THE OTHER MESSAGE STATUS BIT LOCATIONS)

BC Mbde
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Intermessage Gap Tine | Written by user

The Internmessage Gap Tine Value is a sixteen bit word which allows the user to
insert a unique internessage delay tinme between the current nessage and the next
message. The nminimum Internmessage Gap Tine is approximately 120 upsec. If the Gap
Time value written is less than 120upsec, the board will transmit the message with
the m ni mum del ay. The resolution of this word is: 155 nsec. per bit.

I nternessage Gap Tinme Counter | Written by user

The Internmessage Gap Tine Counter (IGI_Counter) is a sixteen bit word which
allows the user to increase the Internessage Gap Tinme by repeating the nunber of
times the Internmessage Gap Tinme Value is used. If the counter equals "0", for
exanple, then the gap tine is NOI repeated and is per the contents of the
Intermessage Gap Tine location. If the gap time counter equals "1" then the gap
time is repeated once and equals the Internmessage gap tinme value x 2, etc.

* Not es: 1) This feature is available within the EPROMrevision 6.5 and
above.
2) To ensure naxi mumintermnmessage gap time accuracy when using the
| GT_Counter, the value within the Internessage Gap Ti re Wrd
shoul d be nmaxim zed and that within the | GI_Counter m nim zed,
for a given desired internmessage gap timne.

Message Block Pointer Written by user

The Message Bl ock Pointer is a sixteen bit word which points to the begi nning of
a 1553 Message Bl ock.

Instrﬁction
St ack

Message Status Word

Intrmessage Gap Time ¢

1553 COMMAND WORD Message

Intrmessage Gap Tine pointer Block
> CONTROL WORD
|

Message Block Poi nter

BC Mode
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MESSAGE BLOCK

The user |oads the Message Block anywhere within the Instruction STACK/ MESSAGE
BLOCK AREA (see: BC Menory Map). Message Blocks do NOT have to be stored in
sequential locations within the nmenory since the Message Bl ock Pointers "point"
to the Message Bl ocks in sequence.

Each bl ock contains a 1553 nessage plus its Control Wrd. This Control Wrd is
witten into the FIRST word of each block. The Control W rd instructs the EXC
1553PC/ E as to the type of nessage to be transmitted (i.e. RT to RT, Mde Code
Broadcast, Error injection, etc.). The size of the nessage block is not fixed and
i s dependent upon the size of the nessage itself.

The description of the various nmessage block formats (ie BC to RT, RT to BC and
RT to RT) are illustrated in the section titled "Message Bl ock Formats".

The description of each bit within the Control Wrd foll ows.

BC Mbde
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Control Word

STOP ON ERROR

PARITY ERROR

HALT / CONTINUE

WORD COUNT ERROR

BIT COUNT ERROR

INCORRECT SYNC

NON-CONTIGUOUS DATA

ENABLE ERROR INJECTION

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

CHANNEL A/ B

AUTO CHANNEL SW TCH

AUTO RETRY CODE _1

AUTO RETRY CODE _0O

COMMAND CODE _3

COMVAND CODE _2

COVWAND CCDE _1

COMMAND CODE _ 0

NOTE : A LOG C _1_  ENABLES THE FUNCTION, A _0_ DI SABLES THE FUNCTI ON

BC Mode
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Cont r ol

VWrd Definitions:

BC Mbde

15 Stop on MESSAGE ERROR STOPS THE BC OPERATION. THE USER CAN
Error RESTART BY WRITING TO THE INSTRUCTION COUNT AND "START
14 Parity FEr SELECTS _EVEN PARITY WITHIN 1553 WORDS
13 Halt / 1=HALT. This stops BC transfer operation. This bit MJST
Continue BE reset ( 0 ) in order to RUN or CONTINUE (see text)
12 Wl Count TRANSMITS LESS or MORE WORDS THAN ARE | NSTRUCTED BY
Error THE WORD COUNT FIELD (see: Word Count Register)
THIS FUNCTION IS VALID FOR BC to RT messages only.
11 Bit Count| TRANSMITS INVALID NUMBER OF BITS WITHIN 1553 WORDS
Error (see: Bit Count Register)
10 Incorrect| TRANSMITS INCORRECT SYNC DATA-TYPE SYNC IS
Sync TRANSMITTED WITHIN THE COMMAND WORD
09 Non—CDntg FIRST 1553 DATA WORD IS TRANSMITTED WITH INVALID GAP
Dat a TIME (BETWEEN COMMAND AND DATA WORD)
08 En. Error ENABLES THE ERROR INJECTION CAPABILITY WITHIN THE
Injection| MESSAGE (MUST be SET in addition to actual Error)
07 |CHANNEL SELECTS ACTIVE 1553 CHANNEL. LOGIC 1 SELECTS
A/ B CHANNEL A WHILE A LOGIC 0 SELECTS CHANNEL B
06 Auto Chnl ON ERROR, THE BC WILL RETRY MESSAGE TRANSFER ON
Switch ALTERNATE CHANNEL (* AUTO-RETRY MUST BE SELECTED *)
05-04|Auto Riry| ON ERROR, SELECTS THE NUMBER [Code 1 0
Code OF RETRIES BEFORE TRANSFER 0 0 -No Retry
OF NEXT MESSAGE 0 1 - 1 Retry
1 0 - 2 Retry
1 1- 3 Retry
03-00| COMMAND | 0000 - TRANSM T COMWAND (RT to BQ)
CODE 0001 - RECEIVE COMMAND (BC to RT)
0010 - RT to RT COMMAND
0011 - MODE CODE
0100 - BROADCAST RECEIVE COMMAND
0101 -  BROADCAST RT to RT COMMAND
0110 -  BROADCAST MODE CODE
0111 - SKIP MESSAGE (see text)
1000 - JUMP COMMAND (see text)
11
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HALT Operation

The wuser normally sets this bit to a logic _0_ before witing to the Start
Regi ster. The user may, in real-tine (during BC execution), set this bit (to a
logic_1 ). The board, when operating on that particular Message Bl ock_s Control

Word, will HALT transfer operations until the bit is reset to a logic 0 .

When the board detects that the HALT bit is set, it sets the "WAIT FOR CONTI NUE"
bit within the Message Status Register (see: Control Register Section). This bit
can be used by the user in order to know when the board has arrived at this
Instruction bl ock. Wen the board detects that the Halt bit has been reset by the
user (conti nue node), the board will then reset the "WAIT FOR CONTI NUE" bit within
the Message Status Register and continue BC operation.

It is inmportant to note that this function can only be inplenmented wthin Message
Bl ocks which have NOT [AS YET] BEEN EXECUTED BY THE BOARD.

Note: This operation can be used in conjunction with the JUW feature
descri bed bel ow.

SKIP Message Operation (EPROM Rev 6.5 & above)

The SKIP MESSAGE command allows the user to easily skip a nessage defined in a
certain Message Block by only nodifying the Conmmand field within the Control
Wrd. This allows the user to selectively send a nessage within the current
frame. The Internmessage Gap Tine associated with the SKIP Message has no effect.

JUMP Command Operation

The EXC-1553PC/E allows the user to nodify the BC transfer cycle by setting the
"JUMP" command within the Control Wrd. The Junp conmand instructs the board to
operate on a New instruction stack or New stack entry within the sanme stack. This
Control word is followed by a Stack Pointer word instead of the usual 1553
Conmand Wbrd. In addition, the Stack Pointer is followed by an Instruction Count
value. The Junp command is tested AFTER the board has tested the HALT/ CONTI NUE
bit within the Control Wrd. The Internmessage Gap Tine associated with the JUWP
comand has no effect.

The nenory | ocation sequence is illustrated bel ow
Don_t Care INSTRUCTION COUNT| 3rd Word
STACK POI NTER 2nd Word
CONTROL WORD 1st Word
H  BYTE || LO BYTE
15 8 7 0
BC Mbde
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MESSAGE BLOCK FORMATS

The Message Block contains, or WIIl contain following RT response, the entire
1553 nmessage as it appears on the 1553 bus - including Command Wrd(s), Data
Wrds, and Status Wrd(s).

Examples #1 TRANSMIT COMMAND
Bl ock BEFCRE
Executi on
1553 TRANSMIT COMMAND
— L CONTROL WORD FIRST LOCATION OF BLOCK

1553 DATA WORDS ———W

FROM TRANSMITTING
REMOTE TERM NAL

1553 DATA WORDS
Bl ock AFTER __J
Execution RT STATUS WORD

1553 TRANSMIT COMMAND

CONTRCL WORD FIRST LOCATION OF BLOCK

BC Mbde
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Examples #2 RECEIVE COMMAND

1553 DATA WORD

Bl ock BEFORE 1553 DATA WORD
Execution

1553 RECEI VE COMVAND

— CONTROL WORD FIRST LOCATION OF BLOCK

RT STATUS WORD FROM REMOTE TERMINAL
Bl ock AFTER
Execution 1553 DATA WORD

1553 DATA WORD

1553 RECEI VE COWAND

CONTRCL WORD FIRST LOCATION OF BLOCK
BC Mode
14
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Examples

#3

Bl ock BEFORE
Execution

Bl ock AFTER
Execution

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

1553 TRANSMIT COMMAND

1553 RECEI VE COMVAND

CONTROL WORD

RT STATUS WORD

1553 DATA WORDS

1553 DATA WORDS

RT STATUS WORD

1553 TRANSMIT COMMAND

1553 RECEI VE COMVAND

CONTRCOL WORD

15

RT to RT COMMAND

FIRST LOCATION OF BLOCK

FROM RECEIVING RT

-

FROM TRANSMITTING
REMOTE TERM NAL

|

FIRST LOCATION OF BLOCK

BC Mbde



CONTINUOUS or ONE-SHOT MESSAGE TRANSFERS

The EXGC 1553PC/E offers the capability of transferring all programmed nessages
once, for _N_ times or in a continuous |oop which can be halted under software
control.

In the One-Shot node, the board transfers all mnessages [after receipt of a
"START" command], sets the Message Conplete Bit within the Mssage Status
Regi ster, issues an Interrupt [if progranmed] and waits for a new "START". This
node is selected via the Start Register (see Start Register definition).

In the N _ Tines Mdde, the user |oads the Loop Count Register with the nunber of
times to TRANSM T the nessage frame and sets the LOOP and START bits within the
Start Register. The user can select to transmt fromone to 255 tinmes (see Loop
Count and Start Registers). The tine between frames is predetermned via Frane
Ti me Register (see below).

In the Continuous node, the EXC-1553PC/E will re-transmit the nessage frane at a
predeterm ned, wuser-programmable rate. This node is selected via the Start
Regi ster and the Loop Count Register (see Register definitions). In this node,
all nmessages relating to the [active] Stack Pointer and Instruction Counter are
continuously "looped" wuntil the user halts the board s operation (see Start
Regi ster definition).

The "loop" tine or Frame Tinme is a function of two Control register pairs; the
Frane Tinme Registers (H and Lo) and the Frame Tine Resolution Registers (H and
Lo). The internal Frane Tinme counter is |oaded upon receipt of a "START'" comand
with the 16-bit value found within the Frane Tinme Registers (H and Lo). The

Frane Tinme counter is decrenented every N x 155 nsec. - where N is the val ue of
Frane Time Resolution Registers (H and Lo). After the execution of all
instructions (1 frame), the EXC 1553PC/E will wait until the internal Frame Tinme

Count er reaches ZERO before re-transnitting the next frane.

NOTE: If the Frame time is less than the time required to transmt all
nmessages [within 1 frane], the subsequent franmes will be transnitted
with the minimum delay between them. The minimum delay is 120usec
approxi mately nmeasured as dead tine on the bus.

The wuser can inplenent the desired Frame time by programmi ng the appropriate
conbinations of the two register pairs. An exanple using one nmethod is
illustrated bel ow.

BC Mode
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EXAMPLE : FRAME TIME CALCULATION

G ven: User requires a Frame Tinme of 500nsec.
Qper at i on:

Sel ect Frane Tinme Resolution of 3225 (Dec) ----- 0C99( H).
Frane Tinme Resolution = 3225 x 155 nsec. = 500 psec (.5 nsec)

Subsequently; the Frane Tinme Regi ster value nust equal to :
l(500 nsec (desired tine) / .5 nsec = 1000 (Dec))-ll--> 03E7(H)
Count-1

Load Frane Tinme Register Lo
Load Frane Tinme Register Hi
Load Frane Time Resolution Register Lo
Load Frane Time Resolution Register Hi

E7 (H (before "START")
03 ( n n )
99 (Hex) « " " )
oC (before "START")

Note: It is reconmanded that the user maxim ze the Resol ution Register val ue vis-
a-vis the Frane Tinme Regi ster value to achieve the greatest possible precision.

MODE CODES

The EXGC- 1553PC E handl es all Dual - Redundant 1553B Mode Codes. This is to say that
the Wrd Count field is decoded according to ML-STD 1553B. The two quad-
redundant node codes, "Selected Transmtter Shutdown” and "Override Selected
Transmtter Shutdown" are not inplenented by the board.

BC Mbde
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PROGRAM EXAMPLE

BC MODE

note: ALL values are in HEX unl ess stated

160

220
230
240
245
250
260

270

280

POKE &H3FFF, 01
POKE &H3FFO, 00
POXKE &H3FF1, 00
POKE &H3FF2, xx
POKE &H3FF3, xx

POKE &HOO, 00
POKE &HO1, 01
POKE &HO2, xx
POKE &HO3, xx

POKE &HO08, &H40
POKE &HO09, 01

POKE
POKE

POKE
POKE
POKE
POKE

POKE
POKE
POKE
POKE
POKE
POKE

POKE
POKE
POKE
POKE
POKE
POKE

POKE

STOP

&HOA, XX
&HOB, xX

&H100, &H80
&H101, 00

&H102, &H23
&H103, &HOC

&H140, 02
&H141, 00
&H142, &H23
&H143, 08
&H144, &HA3
&H145, &H0C

&H3FEB, 2
&H3FEE, xx
&H3FEF, xx
&H3FEC, xx
&H3FED, xx
&H3FF6, 4

&H3FFC, 5

BC Mode

LOAD CONFI GURATI ON REG = BC MODE
LOAD STACK PO NTER REG STERS W TH " 0000"

( STACK NOW BEG NS AT ADDRESS: 0000)

LOAD VARI ABLE AMPLI TUDE REG STER (_-V_ OPTION)
LOAD BC RESPONSE TI ME- OUT REG STER

PO NTER TO FI RST MESSAGE. LOCATI ON OF MESSAGE
|'S 0100( H)
LOAD | NTERVESSAGE GAP TI ME LOCATI ON

PO NTER TO SECOND MESSAGE. LOCATI ON OF MESSAGE
|'S 0140( H)
LOAD | NTERVESSAGE GAP TI ME LOCATI ON

LOAD CONTROL WORD W TH: TX COMVAND, BUS A,
AND NO ERRORS | NJECTED

_ LOAD COWAND WORD: 0C23

LOAD CONTROL WORD WTH: RT to RT COWAND, BUS B,
AND NO ERRORS | NJECTED

~ LOAD FIRST [RECEI VE] COMMVAND WORD: 0823
~ LOAD SECOND [ TRANSM T] COMVAND WORD: 0CA3

_ LOAD | NSTRUCTI ON COUNTER W TH "2" (2 MESSAGES)

LOAD FRAME TI ME REQ STERS
LOAD FRAME TI ME RESOLUTI ON REG STERS

_ LOAD LOCP COUNT REG STER WTH "4" (TRANSM T

THESE TWD MESSAGES 4 TI MES AND STOP)

_ LOAD START REGQ STER W TH "5". STARTS MESSAGE

TRANSFERS | N LOOP MODE.
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CONTROL REGISTER DEFINITIONS

RESET INTERRUPT REGISTER 7001(H

Witing to this register will reset the Interrupt signal to the conputer
The Data field is ignored. This register should be witten to at the begi nning of
a user-witten, interrupt service routine.

BOARD RESET REGISTER 7000(H

Witing to this location will RESET the EXC 1553PC/ E board. The board will act as
i f POAER had been switched off then on. The data field is ignored.
NOTE: _RESET_ ERASES ALL MEMORY LOCATIONS WTHIN THE DUAL- PORT RAM !'!'! The Board
Status, the Board ID, Firmware Revision and Variable Anplitude registers are
witten by the board after the reset operation has been conpl et ed.

(exanpl e: POKE &H7000, xXx)

BOARD CONFIGURATION REGISTER 3FFF(H) Set the desired bit to
alogic 1

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Regi ster).

7 6 5 4 3 2 1 0

L— BC MODE
RT MODE

BC / CONCURRENT-RT

BM -SEQUENTIAL BLOCK MODE

BM -SEQUENTIAL LINK LIST

BM -LOOK-UP TABLE MODE

reserved (set to 0))

reserved (set to 0)

BC Mbde
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BOARD ID REGISTER 3FFE(H

This register contains a fixed val ue which can be read by a user_s initialization
routine to detect the presence of the EXC 1553PC E card.
The one-byte value of this register is: 45 (Hex) ; ASCIl _E .

BOARD STATUS REGISTER 3FFD( H

This register indicates the status of the EXC 1553PC E card. In addition, this
register indicates option selection as defined below (Status bits are active
1 ). This register should not be nodified by the user.

7 6 5 4 3 2 1 0

L——— BOARD READY

16K RAM OK

2K RAM OK

SELF-TEST OK

1= BOARD HALTED
0= BOARD RUNNING

1 (16-bit BM TIME TAG)

X (don_t care)

0 (Board type PCE )

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). This bit is a new feature avail abl e
within EPROM revisions starting with 6.5. The condition of this bit after power-
on or software reset is alogic "1".

BC Mode
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START REGISTER 3FFC(H)

This register controls the _START/STOP_ operation of the EXC 1553PC/E. Witing to
this register with the appropriate bit set begins the Bus Controller transfer
operation. Wen operating in the "Loop" or "N Tinmes" node, the user nust set the
Start and Loop bits within this register. The "loop" and "N-tinmes" nunber is
sel ected via the Loop Count Register. In the One-Shot and "N Times" nodes, the
board RESETS the Start bit within the register after ALL nessages have been
transferred. The board does not reset any bit while in the Continuous |oop node.
Wite "0" to bit "00" to halt the LOOP operation between nessages. Wite,
instead, a "0" to bit "02" in order to halt the operation at the end of the
entire frame (this bit is not tested between nessage transfers). See the related
bit (data bit "04") within the Board Status Register which indicates when the

board has been halt ed.

< 0 > ‘ 1 = START OPERATION
0 ~0_ = STOP
1 = LOOP MODE
0~ = ONE-SHOT MODE

BC Mbde
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INTERRUPT CONDITION REGISTER 3FFB(H

This register allows the user to set different interrupt triggers. Wen a
condition that has been enabled within this register occurs, an interrupt will be
generated. The user may check the Message Status Register to determne which
condition caused the interrupt. Alogic _1 enables the interrupt condition. This
register nust be set before issuing a START to the board. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

| | | L o

MESSAGE COMPLETE

END OF FRAME

MESSAGE ERROR

MESSAGE STATUS REGISTER 3FFA(H

This register indicates the status of the EXC 1553PC E card. The figure bel ow
illustrates the definition of each Status bit. A logic _1 indicates active
condi ti on.

7 6 5 4 3 2 1 0

| L——— WAIT FOR CONTINUE

MESSAGE COMPLETE (Note 1)

0
o END OF FRAME (Note 1)
MESSAGE ERROR (Note 1)
WAI T FOR CONTI NUE - A nessage with the halt bit set has been
encountered. The wuser nust
reset the the halt bit in the Control word to
conti nue.
MESSAGE COVPLETE - The | ast word of a message has been sent.
END OF FRAME - The last word of the last nmessage in a frane has
been sent.
MESSACE ERROR - A nessage has been sent resulting in the error

bit being set in Message Status Wrd.

Note: 1) Status bits are NOT reset by the board and shoul d be reset by
the user after readi ng them

BC Mode
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LOOP COUNT REGISTER 3FF6(H

This register is used in conjunction with the Loop Bit in the Start Register. If
that bit is set, the user sets this register to specifiy the nunber of tinmes the
Message Frame will be trannmsitted. A value of zero is interpreted as a request
for continuous | ooping.

This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP", nodify and then re-issue a START (see START Register).

Val ue
Val ue

0 : Transmits in continuous | oop
1-255 : Sends nessage frame n_tines (1 to 255) as defined

BIT COUNT REGISTER 3FF5(H

Sets the nunber of total bit tines within the 1553 word ; including Sync(3) and
Parity(1). Wwen NO error is selected (see: Control Wrd), this register is
ignored (20-bit word is selected). This register nmust be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

7 6 5 4 3 2 1 0 # of

bits
< 0 > 0 0 0 17 | -3
0 0 1 18 -2
0 1 0 19 -1

0 1 1 20
1 0 0 21 +1
1 0 1 22 +2
1 1 0 23 +3
BC Mode
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WORD COUNT REGISTER 3FF4( H)

This register controls the nunber of 1553 words (+/ - 3) within the nessage. The
variation is relative to the 1553 Command Wrd s WRD COUNT FIELD. The
"resulting" nessage nmust contain at |[east ONE 1553 Data Wrd. Wen NO error is
sel ected (see: Control Wrd), this register is ignored. This register nust be set
before issuing a START to the board. To nodify this register: issue a "STOP',
nodi fy and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0 -3 FD (H)
|<—— see table ——>| -2 FE (H)
-1 FF (H)

(No Word Count Error injected) - 0 00 (H)

+1 01 (H)

+2 02 (H)

+3 03 (H)

BC RESPONSE TIME REGISTER 3FF3(H)

This register sets the Bus Controller s RESPONSE TIME WNDOW This value
deternmines the maxinmum [wait] time until an RT_s Status Response is considered
"INVALI D' by the BC. The resolution of this register is 155 nsec. per bit. This
time is measured as the "DEAD TIME'" on the 1553 bus. The mininumtinme is approx.
2 psec. This register must be set before issuing a START to the board. To nodify
this register: issue a "STOP", nodify and then re-issue a START (see START
Regi ster).

< t >
Exanpl e: To set up a BC response time of l4usec, write a 90 to this
register: 90 * 0.155 = ~14usec.
BC Mbde
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VARIABLE AMPLITUDE REGISTER 3FF2(H (_-V_ Option)

This register specifies the anplitude of the 1553 output signal. The signal can
be programmed from O volts up to 7.5volts (p-p) - neasured on the 1553 bus with
speci fied 1553 coupling and 350hm load (two 70 ohm ternination resistors were
used). A higher Transmt [output] anplitude will appear on the 1553 bus if 78 ohm
termnation resistors are used. The register has a resolution of 30mv/bit (p-p)
on the bus. This register nust be set before issuing a START to the board. To
nodify this register: issue a "STOP', nodify and then re-issue a START (see START
Regi ster). For EPROM Revisions 6.5 and above this register defaults to FFH after
Reset, providi ng maxi mum anplitude.

STACK POINTER - HI & LO 3FF1, 3FFO(H

The Stack Pointer points to the Instruction Stack. The Instruction Stack can
resi de anywhere within |ocations 0000(H) and 33FF(H). This register must be set
before issuing a START to the board. To nodify this register: issue a "STOP',
nodi fy and then re-issue a START (see START Register).

FRAME TIME REGISTERS - HI & LO 3FEF, 3FEE(H)

These registers contain the 16-bit Frame Tinme Value for Continuous and N-tines
Modes (peration. The value witten to this register is multiplied by the val ue
set within the Frame Tinme Resolution Registers pair described below The value
set nust be equal to the desired nmultiplication factor - 1. See: CONTINUQUS or
ONE- SHOT MESSACE TRANSFERS described above. This register nust be set before
issuing a START to the board. To nodify this register: issue a "STOP", nodify and
then re-issue a START (see START Register).

FRAME TIME RESOLUTION REGISTER - HI & LO 3FED, 3FEC(H)

This 16-bit value represents the resolution of the Franme Tine Counter in
increments of 155 nsec. See CONTINUQUS or ONE-SHOT MESSACGE TRANSFERS descri bed
above. The H _register contains the MSB , the LO register contains the LSB.
This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP", nodify and then re-issue a START (see START Register).

BC Mbde
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INSTRUCTION COUNTER 3FEB(H

The Instruction Counter is |loaded with the nunber of instructions (1553 Messages)
to execute in the current frame. The value mnust be greater than _0_ before

beginning transmission (by witing to the START REGSTER). Load _1_ for one

message, _2 for two nessages, etc. The EXC 1553PC/E updates this register by
decrenenting the value and witing it back to the nenory. This register nust be
set before issuing a START to the board. This register is decrenented and updated
by the board at the end of each message transfer. To nodify this register: issue
a "STOP', nodify and then re-issue a START (see START Register). Wwen in the
"l oop node", this register cycles fromthe initial value to "0" for the first
frame. Subsequent frames have this register cycle fromthe "initial value-1" down

to "0" instead of fromthe initial value

FIRMWARE REVISION REGISTER 3E80(H

This register indicates the revision level of the on-board firmware. The val ue
0110 0011 woul d be read as revision level: 6.3

BC Mode
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RT OPERATI ON

The EXGC-1553PC/E can be configured to simulate up to 32 Renote Terninals. The
user selects which termnal (s) are operating ["ACTIVE']. The EXC 1553PC E handl es
all nessage transfers subsequent to receiving a "START" conmmand (see Control
Registers). In addition, errors can be injected into the nessage responses. The
RT data transfers operates via a 2Kx8 Look Up Table which points to one of 200
data bl ocks. The user |oads the 1553 data blocks with transmt data and reads the
recei ved 1553 data fromthe pre-assigned bl ocks.

The EXC 1553PC/E can operate within various 1553 environments since nost 1553
paraneters such as Response Tine, Status Wrd content,etc. are user-programabl e.
The EXC 1553PC/E also allows the user to enable or disable the 1553 BROADCAST
function - reserving RT address 31 (11111) or utilizing all 32 RT addresses by
di sal | owi ng Broadcast Conmands (see DIP SWTCH Settings).

The user can specify whether or not the Renote Termi nal should transmit its 1553
Status Wrd at the end of a nessage even if | NVALID DATA WORDS [only "invalid"
as specified by 1553] were received within the nessage. This feature is selected
via the Status Response Register (see: Control Registers).

The user can program the 1553 Mdde Code Subaddress ldentifier (see Mde Code
Control Register) so that either 11111 , 00000, or both , can be used to
indi cate that the 1553 Command Wrd is a Mdde Code.

The ["PCE'] Renote Terminal transmits its 1553 Status Wrd in approximately
7Tusec. (measured as: "dead time on the bus"); a value which can be INCREASED via
the RT Response Tine Register. A "FAST" adapter board is avail abl e which reduces
the mnimnumtine to approximately 4usec. This adapter is free of charge (consult
factory).

The board will respond properly to nmessages received with an internessage gap of
greater than 15usec measured as dead time on the bus. |In addition the m ni num
i nternessage gap tine between a broadcast nessage and the subsequent 1553 conmand
is 3b5usec.

NOTE:

The user should use the following sequence to determine whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = 1)

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and software reset operations. For Software Reset
operations; these values should be set to ZERO by the user i mediately
prior to witing to the [software] Board Reset Register.

RT Mbde
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RT MEMORY MAP RESET INTERRUPT REG. 7001 (H)
BOARD RESET REGQ STER 7000 (H)
DATA BLOCK 47FF (H)
LOOK-UP TABLE
4000 (H)
BOARD CONFIGURATION REG. 3FFF (H)
343F (H) BOARD ID REGISTER 3FFE (H)
RT-LAST COMMAND WDs
(64 bytes) BOARD STATUS REGISTER 3FFD (H)
3400 (H)
33FF (H) START REGISTER 3FFC (H)
reserved
33FD (H) MESSAGE STATUS REGISTER 3FFB (H)
INT CONDITION REG 33FC (H)
33FB (H) TIME TAG PRESET REG - HI 3FFA (H)
MESSAGE STACK
[42 BLOCKS] TIME TAG PRESET REG - LO 3FF9 (H)
3300 (H) TIME TAG RESOLUTION - HI 3FF8 (H)
WORD COUNT 32FF (H)
ERROR TABLE TIME TAG RESOLUTION - LO 3FF7 (H)
(32 BYTES) BIT COUNT REGISTER 3FF6 (H)
32E0 (H)
32DF (H) reserved 3FF5 (H)
reserved
RT RESPONSE TIME REG. 3FF4 (H)
3267 (H)
MODE CODE CONTROL 3266 (H) ERROR INJECTION REGISTER 3FF3 (H)
3265 (H) VARIABLE AMPLITUDE REG. 3FF2 (H) **
RESERVED
MESSAGE STACK POINTER - HI| 3FF1 (H)
3260 (H)
1553 RT STATUS WDS 325F (H) MESSAGE STACK POINTER - LO| 3FF0 (H)
(64 BYTES)
3220 (H) STATUS RESPONSE REGISTER 3FEF (H)
ACTIVE RT TABLE 321F (H) 3FEE (H)
(32 BYTES) | reserved
3200 (H) 3E81 (H)
31FF (H) FIRMWARE REVISION REGISTER| 3E80 (H)
1553 3E7F (H)
reserved |
DATA BLOCKS 34C0 (H)
1553 RT VECTOR WORDS 34BF (H)
(64 BYTES)
200 blocks 3480 (H)
1553 RT BIT WORDS 347F (H)
(64 BYTES)
0000 (H) 3440 (H)
** -V Option
RT Mbde
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DATA BLOCK LOOK-UP TABLE 4000 --> 47FF (H)

The received Command word s RT Address, T/R bit, and Subaddress Fields are used
to index into the [user-progranmed] |ook-up table. Each entry in the table
represents a "DATA BLOCK NUMBER' (from O to 199 decimal.). Each block can
contain up to 32, 1553 data words (64 bytes). Data Block 0 starts at address
0000, while Data Block _1 begins at address 0040 _, etc.

5 bits 1 5 bits
(11 most significant bits of the
RT ADDRESS T/R SUBADDRESS 1553 Command Word)
—J DATA BLOCK #199( 31COH
top > .
4000+ 11111 1 11111 Block # —
LOOK-UP TABRLE >
(2k x 8) .
i DATA BLOCK
DATA -BLOCK
DATA -BLOCK
DATA -BLOCK
DATA BLOCK #2| 0080H
4000+ 00000 O 00001 Block # ::;_J——> DATA BLOCK #1| 0040H
4000+ 00000 O 00000 Block # DATA BLOCK #0| 0000H
Bott om

Important Note| For RT to RT nessages

When the board is sinulating both RT_ s in an RT to RT nessage transfer, the
sinmulated receiving RT_s data block is not updated with the transmt data. (The
data IS transnitted over the 1553 bus).

RT Mbde
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HOW TO CREATE THE ADDRESS TO THE TABLE

1. Isolate the ELEVEN (nost significant) bits of the 1553 Command Wrd
(RT Address, T/R, and Subaddress Field).

Exanpl e: Allocate a data block for a 1553 Receive nessage to RT#5, SA3.

RT Address = 5 T/R= 0 (Rcv) Subaddress = 3
001 T 1 0 0O 0011 (LSB

The Hex representation = 143 (H)
2. Add this value to the base address of the Look-Up Tabl e (4000H)

4000 (H)
+ 143 (H)

4143 (H)

3. Wite the Data Bl ock NUMBER to this | ocation

4. "POKE &H4143, 01", for exanple, allocates block #1 for this nessage_s data. Read
the 1553 data out by reading Block #1 which resides [starting] at address
0040(H). Each data bl ock, beginning at address "0000" is 64 bytes long (for up to
32 1553 data words). The address of a block is obtained by multiplying its Bl ock
Nurmber by 64 (40Hex).

DATA STORAGE

The data words nust be stored in the follow ng sequence within the data bl ock

1553 HI BYTE Last Location Within Data Block
VWord #n [:
. LO BYTE
1553 HI BYTE
VWord #2
1LO BYTE
HI BYTE
1553
Wrd #1 LO BYTE First Location Within Data Block
RT Mode
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_ACTIVE RT_ TABLE 3200 --> 321F (H)

These 32 locations (bytes) contain the list of Active Renote Terminals. Each RT
which is to be sinmulated is selected by setting bit 00 _ wthin the Active Renote
Terminal Byte to a logic _1 . The first Active RT byte relates to RT #0, the next

to RT #1, while the last location relates to RT #31.

321F(H)
RT #31 Active Renote Termnal Byte| 32nd byte
Active . .
Renot e
Ter m nal
Byt es
RT #0 Active Renote Term nal Byte st byte
3200(H)

ACTI VE REMOTE TERM NAL BYTE DEFI NI TI ON:

< 0 > |— 1 = ACTIVE
~0_ = INACTIVE
* %
1 = INTERRUPT
~0_ = NO | NTERRUPT

** —User nust set this interrupt bit and the bit within the Interrupt Condition
Regi ster in order to generate an interrupt to the conputer.

RT Mbde
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1553 RT STATUS WORDS 3220 ---> 325F (H)

These | ocations are reserved for the [32] 1553 RT STATUS Wrds. The user | oads
the desired STATUS Wrds into related locations within the block. The first two
bytes relate to RT #0, the next two bytes to RT #1, while the last two | ocations
relate to RT #31. Load LO byte then H -byte.

For each RT, which is to be sinulated, all 16 bits nust be defined within its
STATUS word.

The user defined STATUS word is sent, whenever the RT has to respond with a
STATUS Wor d.

Not e: The 1553B Format for the STATUS word is defined in follow ng

Bit # Bit Name
15-11 RT Address
10 Message Error
9 I nstrunent ati on
8 Servi ce Request
7-5 Reser ved
4 Br oadcast
3 Busy
2 Subsyst em Fl ag
1 Dynam c Bus
0 Term nal Fl ag

RT Mode
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MESSAGE STACK

The EXC-1553PC/E generates a Message Stack within the dual-port nenory. This
stack contains information which can be utilized by the user for post processing
of the Renote Terminal nessages. The stack is divided into 42 blocks - each
containing three words. The stack operates as a Grcular Buffer. The Mssage
Stack Pointer points to the beginning of the [next] unused block. Only "ACTIVE'

RT nmessages are stored. The figure below illustrates one instruction bl ock.
MESSAGE STATUS WORD Third Word Message Status
Word - Hi 5
TIME TAG VALUE Second Wor Message Status
Word - Lo 4
1553 COMVAND WORD First Word Time Tag Value
Hi 3
Time Tag Value
Lo 2
HI BYTE LO BYTE

1553 Command
Word - Hi 1

1553 Conmand
> |Word - Lo 0

Stored in following sequence :

NOTE : RT to RT message

n the event that an RT to RT nmessage is received - whereby the board operates as
OTH RT_s, the Message Stack woul d be updated as follows:

Two Message Stack Bl ocks are utilized

The 1553 "Receive" Conmand Wrd is witten into the FIRST Message Stack Bl ock

The RT-RT bits within BOTH Message Status Wrds will be set (=1)

The Tine Tag Wrd within the SECOND stack block is updated by the board as is
the SECOND Message Status Wrd. The RT to RT_ bit is the only bit within

the FI RST Message Status Wrd which is updated (active).
5. The 1553 "Transnmit" Command Wrd is witten into the SECOND nessage bl ock

|

B
1
2
3
4

RT Mbde
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MESSAGE STATUS WORD

The Message Status Wrd indicates the status of the nessage transfer. This word

is created by the Board and is NOT the 1553 "STATUS WORD'. The contents of the
Message Status word are shown bel ow

End of Message

Bus A/B

* RESERVED *

* RESERVED *

* RESERVED *

TX Time Out

* RESERVED *

* RESERVED *

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

Invalid Wrd Recei ved

* RESERVED *

Wrd Count Error (Receive Message) ——

Br oadcast Message

I ncorrect Sync Received

Non- Conti guous Data (Receive Message)

RT - RT Message

Error

NOTE: A LOGE C _1_ | NDI CATES OCCURRENCE OF STATUS FLAG

RT Mode
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Message Status Wrd Definitions:

15 End of INDICATES THAT THE MESSAGE TRANSFER HAS BEEN
Message COMPLETED

14 Bus A/B INDICATES ON WHICH BUS THE MESSAGE WAS TRANSEFERRED.

0 =BUS B ; 1 =BUS A

13 Reserved SET TO LOGIC 0

12 Reserved SET TO LOGIC 0

11 Reserved SET TO LOGIC 0

10 Tx Tine CARD,ACTING AS RECEIVER IN RT-RT MESSAGE, DID NOT
Qut SENSE A TRANSMITTER STATUS WORD (within 14 psec)

09 Reserved SET TO LOGIC 0

08 Reserved SET TO LOGIC 0

07 Invalid INDICATES THE RECEPTION OF AT LEAST ONE INVALID
Wword 1553 WORD (i.e. Bit Count, Manchester code, Parity)

06 Reserved SET TO LOGIC 0

05 Word Ct INDICATES THAT AN INCORRECT NUMBER OF WORDS WERE
Error RECEIVED WITHIN THE MESSAGE

04 Broadcast| INDICATES THAT A BROADCAST COMMAND WORD HAS BEEN
Message RECEIVED

03 Incorrect| INDICATES THAT THE SYNC OF EITHER THE COMMAND OR
Sync THE DATA WORD (s) WAS INCORRECT

02 Non- INDICATES OCCURRENCE OF AN INVALID GAP BETWEEN
Conti guous RECElI VED 1553 WORDS

01 RT - RT INDICATES THAT AN RT to RT MESSAGE HAS BEEN
Message RECEIVED

00 ERROR INDICATES THE OCCURRENCE OF AN ERROR (DEFINED WITHIN

ONE OF THE OTHER MESSAGE STATUS BIT LOCATIONS)
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Time Tag (Read by user)

The Time Tag Value is a 16-bit word which may be used to determine the tine
el apsed since _START_or to determine the tine between the 1553 nessages. The
internal Time Tag counter is |oaded upon receipt of a "START" command with the
16-bit value found within the "Time Tag Preset Registers" (H and Lo). The Tine
Tag counter is incremented every "N x 155 nsec" - where N is the value of "Tine
Tag Resolution Registers" (H and Lo). The timer is not updated during the
reception of the nmessage and as such neasures the tinme fromthe end of a nessage
until the beginning of the next message. The counter "continues" to run between
nmessages i s not reset between nessages.

EXAVPLE:

d ven

Time Tag Preset Register Lo = 00 (initialized before "START")

Time Tag Preset Register H = 00 ( " " " )

Time Tag Resol ution Register Lo = 0C (H) ( " " " )

Time Tag Resolution Register H = 00 (initialized before "START")

Time Tag Value Lo = 40 (Hex) (value read during or after

Time Tag Value H = 10 (Hex) nmessage transfers)

Ti me El apsed (since "START"): 1040 (Hex) * ( 000C(Hex) * 155 nsec.)=
4160 (dec) * ( 12 * 155 nsec)=

= 7737 usec

7.73 nsec.

1553 Command Word

This | ocation contains the 1553 Command Wrd associ ated with the nessage.
Only ACTIVE RT 1553 Conmand Words are stored !!

RT Mode
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RT LAST COMMAND WORDS 3400 ---> 343F (H)

These locations are reserved for the [32] 1553 Last Command W rds. The EXC
1553PC E wites these locations at the end of each nmessage transfer (for "active"
RT s only). The first two bytes relate to RT #0, the next two bytes to RT #l1,
while the last two locations relate to RT #31. Read : LObyte, then H -byte.
These words are used for the inplenmentation of the Transmit Last Conmand Word_
Mode Code.

1553 RT BIT WORDS 3440 ---> 347F (H)

These | ocations are reserved for the [32] 1553 Bit Wrds. The user |oads the
desired Bit Wrds into the related locations within the block. The first two
bytes relate to RT #0, the next two bytes to RT #1, while the last two | ocations
relate to RT #31. Load LObyte then H -byte. These words are used for the
i mpl enentation of the Transnit Bit Wrd_ Mde Code.

1553 RT VECTOR WORDS 3480 ---> 34BF (H)

These locations are reserved for the [32] 1553 Vector Wrds. The user |oads the
desired Vector Wrds into the related locations within the block. The first two
bytes relate to RT #0, the next two bytes to RT #1, while the last two | ocations
relate to RT #31. Load LObyte then H -byte. These words are used for the
i mpl enentation of the Transmt Vector Wrd_ Mde Code.

RT TO RT MESSAGES

When the board is operating as both RT_s in an "RT to RT" transfer, then:
1. The board transmts both 1553 Status and Data words out onto the bus.
2. The Transnmit Data Block is NOT copied [by the board] into the

RT Mbde
37

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MODE CODES

The user can program the Subaddress code that will indicate the reception of a
Mode Conmand. Either or both of the following codes can be used: 11111 and
_00000_. The user nust programthe Mode Code Control Register as described within
the Control Register section.

The EXGC- 1553PC E handl es all Dual - Redundant 1553B Mobde Codes. This is to say that
the Word Count field is decoded according to ML-STD 1553B. One of the Mdde Codes
( SYNCHRONI ZE W TH DATA WORD) is operated upon as a "standard" nessage transfer -
using the Data Block Look-Up Table. In such a case, the Command Wrd s RT
Address, T/R bit and Subaddress fields are used as a pointer to the [|ook-up
table. The table entries that are addressed when the T/R bit = 0_ and Subaddress
= 00000_ or 11111 should contain a Data Bl ock Nunber (0-199) as TO where the
_Synchroni ze Wth Data Wrd_s data word shoul d be stored.

Mode Codes such as : Transmt Last Command, Transmit Vector Wrd, and Transmit
Bit Wrd are acconplished by using the dedicated blocks within the on-board
menory. (Described above)

BROADCAST MODE

The EXGC- 1553PC/E can operate within the Broadcast environment by selecting the
appropriate Dip Switch setting as defined within the section on D P SWTCH
SETTI NGS_.

When operating in the BROADCAST node, the user nust set the RT ACTIVE Look-Up
Table entry RELATING TO RT #31 as NOT ACTIVE !. The EXC 1553PC/E will then test
the Broadcast Dip Switch to see whether the board is operating in the Broadcast
node.

In addition (while operating in the Broadcast node) the board will store the
recei ved nmessage into a 1553 data block area as is done with "standard" nessage
formats (RT address, T/R bit, and Subaddress are used as a pointer to the Data
Bl ock Look-Up table nenory).

Not e: When operating in the Broadcast Mdde, the Broadcast bits within the
1553 Status Wrds are NOT updated by the board s processor. In addition the

nm ni mum i nternessage gap tine between the broadcast conmand and the subsequent
1553 command i s approximately 35usec.

RT Mode
38

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



ERROR INJECTION FEATURES

The EXC 1553PC/E card allows two types of error injection; dobal (for all RT_s)
and a "per RT" error. The dobal errors such as Parity, Sync, Non-Contiguous Data
and Bit Count are detailed in the Error Injection Register description. These
errors are either "ON' or "OFF" for all RT_s. The ability to inject a 1553 Wrd
Count error, however, is on a per RT basis.

WORD COUNT ERROR TABLE 32E0 --> 32FF (H)

The Word Count error is selected by witing to the Wrd Count Error Table. This
table contains 32 bytes (one per Renote Terminal). The first byte relates to RT
#0, the second to RT #1, while the last location relates to RT #31. The contents
of each location controls the nunber of 1553 words

(+/- 3 words) within the nessage. The variation is an offset - relative to the
1553 Command Wrd s WORD COUNT FIELD. The "resulting" nessage (if an error is
programred) nust contain at |east ONE data word. This table is defaulted to 00_
by the board upon powew -on or software reset. This register nust be set before
issuing a START to the board. To nodify this register: issue a "STOP", nodify the
contents and then issue a "START" (see Start Register).

32FF(H)
WRD CNT ERR for RT# 31
WRD CNT ERR for RT# 30
WRD CNT ERR for RT# O
32E0( H)
WORD COUNT ERROR BYTE DEFI N TI ON:
OFFSET TABLE VALUE
-3 Words FD (H)
-2 \Words FE (H)
-1 Wrd FF (H)
(No Wrd Count ——> 0 00 (H)
Error injected)
+1 Word 01 (H)
+2 Wor ds 02 (H)
+3 Words 03 (H)

RT Mbde
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PROGRAM EXAMPLE RT MODE

note: all values are in HEX unl ess stated

10 POKE &H3FFF, 02 _ LOAD CONFI GURATI ON REG = RT MODE
15 POKE &H3FF2, xx _ LOAD VARI ABLE AMPLI TUDE REG STER (_-V_ OPTION)
20 POKE &H3201, 1 _ ENABLE RT#1
30 POKE &H3204, 1 _ ENABLE RT#4
40 PCKE &H3222, 00 _ LOAD STATUS WORD (RT#1) WTH _0800_
50 POKE &H3223, 08 _
60 POKE &H3228, 00 _ LOAD STATUS WORD (RT#4) WTH _2000_
70 POKE &H3229, &H20 _
80 POKE &H3FF7, xx _ LOAD TI ME TAG RESCLUTI ON REGQ STER
90 POKE &H3FF8, xx _
100 POKE &H3FF9, 00 _ LQAD TI ME TAG PRESET REGQ STER
110 POKE &H3FFA, 00 _
120 POKE &H3266, 00 _ LOAD MODE CODE CONTROL REG = SA 00000&11111
130 POKE &H3FF3, 00 _ NO GLOBAL ERROR | NJECTI ON
140 POKE &H4xxx, Xx _ LOAD LOCK- UP TABLE W TH BLOCK NUMBER FOR DATA
STORAGE
150 POKE &H4xxx, xx ~ LOAD LOK-UP TABLE W TH BLOCK NUMBER FOR DATA
_ STORACE
160 POKE &H3FFC, 1 _ LOAD START REG STER WTH "1". STARTS RT MODE
170 STOP
RT Mbde
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CONTROL REGISTER DEFINITIONS

RESET INTERRUPT REGISTER 7001(H

Witing to this register will reset the Interrupt signal to the conputer
The Data field is ignored. This register should be witten to at the begi nning of
a user-witten, interrupt service routine.

BOARD RESET REGISTER 7000(H

Witing to this location will RESET the EXC 1553PC/ E board. The board will act as
i f POAER had been switched off then on. The data field is ignored.
NOTE: _RESET_ ERASES ALL MEMORY LOCATIONS WTHIN THE DUAL- PORT RAM !'!'! The Board
Status, the Board ID, Firmware Revision and Variable Anplitude registers are
witten by the board after the reset operation has been conpl et ed.

EX. > POKE &H7000, xx

Set the desired bit to
BOARD CONFI GURATI ON REQ STER 3FFF (H) a logic 1

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Regi ster).

7 6 5 4 3 2 1 0

L— BC MODE
RT MODE

BC / CONCURRENT-RT

BM -SEQUENTIAL BLOCK MODE

BM -SEQUENTIAL LINK LIST

BM -LOOK-UP TABLE MODE

reserved (set to 0 )

reserved (set to 0 )

RT Mbde
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BOARD ID REGISTER 3FFE (H)

This register contains a fixed value which can be read by a user_s initialization
routine to detect the presence of the EXC 1553PC E card.
The one-byte value of this register is: 45 (Hex) ; ASCI _E .

BOARD STATUS REGISTER 3FFD( H)

This register indicates the status of the EXC 1553PC E card. In addition, this

register indicates option selection as defined below (Status bits are active
1)

7 6 5 4 3 2 1 0

L——— BOARD READY

16K RAM OK

2K RAM OK

SELF-TEST OK

1= BOARD HALTED
0= BOARD RUNNING

1 (l6-bit BM TIME TAG)

X (don_t care)

0 (Board Type PCE )

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). This bit is a new feature avail abl e
within EPROM revisions starting with 6.5. The condition of this bit after power-
on or software reset is alogic "1".

RT Mode
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START REGISTER 3FFC (H)

This register controls the _START / STOP_ operation of the EXC 1553PC/E. The
user can Start - then Stop the RT operation, nodify RT paraneters (exanple: the
Error Injection register or Response Tine), and then re-issue a new Start in
real -time. See note on the Board Status Register (Board Halted/ Running) ;Bit 04.

7 6 5 4 3 2 1 0

‘ 1 =START OPERATION

~0_ =STOP

MESSAGE STATUS REGISTER 3FFB (H)

This register indicates that a 1553 nessage has been received. The figure bel ow
illustrates the placenent of the status bit. A

logic _1 indicates active
condition (bit is also set for nmessages with errors).
7 6 5 4 3 2 1 0
! 0 ’ | MESSAGE COMPLETE

Not e: Message Conplete bit is NOT reset

by the board and should be reset by the
user after reading it.

TIME TAG PRESET REGISTER - HI & LO 3FFA, 3FF9(H)

These registers contain the INNTIAL VALUE of the Time Tag Counter. The _H _

regi ster contains the MsB, the LO register contains the LSB (see Message Stack

Description). This register nust be set before issuing a START to the board. To
nodify this register: issue a "STOP', nodify and then re-issue a START (see START
Regi ster).

RT Mbde
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TIME TAG RESOLUTION REGISTER - HI & LO 3FF8, 3FF7(H

This 16-bit val ue represents the resolution of the Time Tag Counter in increnments
of 155 nsec. See Tine Tag description above. (The H _ register contains the NMSB
, the LO register contains the LSB). This register nmust be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

BIT COUNT REGISTER 3FF6(H

Sets the nunber of total bits within the 1553 word ; including Sync(3) &
Parity(1). This register is utilized by the board only if the "Bit Count Error
bit" is set within the Error Injection Register. If the bit is not set, then a
[valid] 20 bit word is transmtted regardl ess of the contents of this register
This feature is valid for nessages which contain at least 3 1553 data words and
has an RT Response Tine Register value greater than 00 _. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register).

CONTENTS OF REG STER NUMBER OF BI TS:
00 18 BITS ( -2 BITS)
01 22 BITS ( +2 BITS)
RT RESPONSE TIME REGISTER 3FF4 (H)

This register sets the RESPONSE TI ME of the Renote Terminal. The resolution of
this register is 155 nsec. per bit. This tinme is measured as the "DEAD TIME' on
the 1553 bus. The ninimum tine is equal to approximately 7.0 wupsec which is
achieved by witing a 0 to this register. The value in the register is ADDED to
the minimumtine. An adapter card is available (free of charge) which reduces the
m ni nrum Response Tine to approximately 4.0 psec. Write a "00" in order to use the
m ni mum [4usec] response time. Any value above zero will result in a response
val ue equal to 7usec plus the contents of the register. The actual Response Tine
will be tlusec tolerance. This register must be set before issuing a START to the
board. To nodify this register: issue a "STOP", nodify and then re-issue a START
(see START Register).

< t >

Exanpl e: To request a response time of 9usec, write 13 to this register.
13 * 0.155 = ~2usec + T7usec = 9usec

RT Mode
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ERROR INJECTION REGISTER 3FF3(H)

The Error Injection register is a global register which allow the user to sel ect
the type of error to be injected within a transmtted nessage. This register is
read by the EXC 1553PC/E upon the receipt of a "START'" (by witing to the Start
Register). To nodify this register: issue a "STOP', nodify and then re-issue a
START (see: START Register).

7 6 5 4 3 2 1 0

|— RESERVED (SET TO 0 )

BIT COUNT ERROR
(SEE BIT COUNT REGISTER)

NON-CONTIGUOUS DATA
(BETWEEN FIRST AND SECOND
DATA WORDS. See note below.)

RESERVED (SET TO 0 )

STATUS WORD PARITY ERROR
(STATUS WD SENT WITH EVEN PARITY)

STATUS WORD SYNC ERROR
(STATUS WD SENT WITH DATA SYNC)

DATA WORD PARITY ERROR
(DATA WDs SENT W TH EVEN PARI TY)

DATA WORD SYNC ERROR
(DATA WD_s SENT W TH CMD SYNC)

Not e: Non-contiguous data error is not available when the board is operating as
both RT_s in an RT to RT nessage transfer.

VARIABLE AMPLITUDE REGISTER 3FF2 (H) (_-V_ Option)

This register specifies the anplitude of the 1553 output signal. The signal can
be programmed from O volts up to 7.5volts (p-p) - neasured on the 1553 bus wth
speci fied 1553 coupling and 350hm load (two 70 ohm termi nation resistors were
used). A higher Transmt [output] anplitude will appear on the 1553 bus if 78 ohm
termnation resistors are used. The register has a resolution of 30mv/bit (p-p)
on the bus. This register nust be set before issuing a START to the board. To
nmodify this register: issue a "STOP', nodify and then re-issue a START (see START
Regi ster). For EPROM Revisions 6.5 and above this register defaults to FFH after
Reset, providi ng maxi mum anplitude.
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MESSAGE STACK POINTER 3FF1, 3FFO (H)

The Stack Pointer indicates the Message Stack position. This pointer is updated
(incremented by 6 ) after the entire nessage has been received. This word
"circulates" with the Message between 3300(H) to 33F6(H). It is

initialized to 3300 (H) _.

STATUS RESPONSE REGISTER 3FEF (H)

This register is used to control the Status Response node of operation

The user can select to respond with a 1553 Status Wrd [following a receive
message] EVEN if an INVALID 1553 Data Wrd was received. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register).

On Error:

SEND STATUS
SUPPRESS STATUS

FIRMWARE REVISION REGISTER 3E80 (H

This register indicates the revision level of the on-board firmware. The val ue
0110 0011 woul d be read as revision level: 6.3

INTERRUPT CONDITION REGISTER 33FC (H)

This register allows the user to set an interrupt trigger. A logic _1 enables
the interrupt condition. Wwen Mssage Conplete is enabled an interrupt will be
generated at the end of processing for every nessage directed to an RT being
sinulated by the board for which the Interrupt Bit in its Active RT Table entry
has been set. This register nust be set before issuing a START to the board. To
nmodify this register: issue a "STOP', nodify and then re-issue a START (see START
Regi ster).

7 6 5 4 3 2 1 0

0 |— 0

MESSAGE COMPLETE
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MODE CODE CONTROL REGISTER 3266 (H

This register allows the user to determ ne which 1553 Subaddress val ue indicates
the reception of a 1553 Mode conmand. This register must be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

0 0 - 11111 and 00000
0 0 1 - 00000 Only -
1 0 - 11111 Only
1 1 - _00000_ and 11111 _
RT Mode
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BC / CONCURRENT-RT OPERATI ON

The EXGC- 1553PC/ E can operate as the Bus Controller and up to 32 Renote Term nals.
The user | oads the nessages and the Instruction Stack as per the BC Qperation.

In the Concurrent RT Mbdde, the user also |oads the nmessage blocks with the RT_s
1553 Status and data words. These words nust be |oaded into the appropriate
| ocations within the nmessage blocks - in the sequence that the 1553 words appear
on the 1553 bus.

NOTE : THS IS ONLY FOR THOSE REMOTE TERM NALS WH CH THE USER IS ACTI VELY
SI MULATING !'! For those RT_s which are not ACTIVE (not sinulated by the EXC
1553PCE within a single nessage), the user nust |eave the related |ocations
bl ank within the associ ated 1553 nessage bl ocks.

The Renote Terminals simulated in this node have a mninum Response Tinme of
approximately 4usec. (measured as: "dead time" on the bus).

NOTE :

The user should use the following sequence to determine whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = 1)

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and software reset operations. For Software Reset
operations; these values should be set to ZERO by the user i mediately
prior to witing to the [software] Board Reset Register.

BC/ RT
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BC RESET INTERRUPT REG. 7001 (H)
& CONCURRENT
RT BOARD RESET REGISTER 7000 (H)
MEMORY NAP

reserved
BOARD CONFIGURATION REG. 3FFF (H)
BOARD ID REQ STER 3FFE (H)
BOARD STATUS REG STER 3FFD (H)
START REG STER 3FFC (H)
INTERRUPT CONDITION REG. 3FFB (H)

MESSAGE STATUS REGQ STER 3FFA (H)

RT RESPONSE TIME REGISTER| 3FF9 (H)

reserved 3FF8 (H)
reserved 3FF7 (H)
LOOP COUNT REGISTER 3FF6 (H)
BIT COUNT REGISTER 3FF5 (H)
WORD COUNT REGISTER 3FF4 (H)

BC RESPONSE TIME REGISTER 3FF3 (H)

* % _-ML_Cption * % VARIABLE AMPLITUDE REG. 3FF2 (H)
STACK POINTER - HI 3FF1 (H)
STACK POINTER - LO 3FF0 (H)
FRAME TIME - HI 3FEEF (H)
3E7F (H)
reserved FRAME TIME - LO 3FEE (H)
3420 (H) FRAME TIME RESOLUTION - HI 3FED (H)
341F (H)
ACTIVE RT TABLE FRAME TIME RESOLUTION - LO| 3FEC (H)
(32 bytes)
3400 (H) INSTRUCTION COUNTER 3FEB (H)
INSTRUCTION 33FF (H) 3FEA (H)
and
MESSAGE BLOCK AREA reserved
3E81 (H)
FIRMWARE REVISION REGISTER| 3E80 (H)

0000 (H)

BC/ RT Mode
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INSTRUCTION STACK

The wuser progranms the EXC 1553PC/E via the Instruction Stack. The stack is
divided into instruction blocks - each containing four words. The figure bel ow
illustrates one instruction bl ock.

Message Status

Word - Hi 7
MESSAGE  STATUS WORD Fourth Word Message Status
Word - Lo 6
INTERMESSAGE GAP TIME COUNTER Third Word Intrnmssg Gap
(see note below) Time Cntr - H [5
INTERMESSAGE GAP TIME Second Word Intrmssg Gap
Time Cntr - Lol4
MESSAGE BLOCK POINTER First Word Intermessage
Gap Time - Hi |3
Intermessage
Gap Time - Lo |2
HTI BYTE LO BYTE
Message Block
15 8 7 0 Pointer - Hi 1

Message Block
> |Pointer - Lo 0

Store in following sequence

NOTE:

The Internmessage Gap Tinme Counter, found within EPROM revisions 6.5 and above
i ncreases the MAXIMUM i nternessage gap time. The counter determ nes the nunber of
the times that the Internmessage Gap Tinme value is used (ie If the counter equals
"0" then the gap tinme is per the contents of the Internessage Gap Tine | ocation.
If the gap time counter equals "1" then the gap tinme equals the Internessage gap
tine value x 2, etc.

BC/ RT
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MESSAGE STATUS Read by user

The Message Status Wrd indicates the status of the nessage transfer. This word
is created by the Board and is NOT the 1553 "STATUS WORD'. The contents of the
Message Status word is shown bel ow

End of Message

* reserved *

Incorrect 1553 Channel

Message Error Bit Set

RT Status Bit Set

Invalid Message Error

Response Time Failure

Internal Test Error

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

Invalid Wrd Recei ved

Word Count Hi

Word Count Lo

| ncorrect RT Address

I ncorrect Sync Received

Non- Cont i guous Dat a

* reserved *

ERRCR

NOTE: A LOGE C _1_ | NDI CATES OCCURRENCE COF STATUS FLAG

BC/ RT Mode
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Message Status Wrd Definitions:

15 [End of INDICATES THAT THE MESSAGE TRANSFER HAS BEEN
Message COMPLETED
14 [Reserved SET TO LOGIC 0
13 |l ncorrect INDICATES THAT THE REMOTE TERMINAL RESPONSE WAS
Channel NOT RECEIVED ON THE ACTIVE 1553 CHANNEL
12 |[Message INDICATES THE MESSAGE ERROR BIT ( BIT 10 )
Error Bit Set| WITHIN THE RT STATUS WORD WAS SET
11 |RT Status INDICATES THAT A BIT WAS SET WITHIN THE RT STATUS
Bit Set WORD (OTHER THAN THE MESSAGE ERROR BIT ). The ERROR
bit is NOT set in conjunction with this bit.
10 |Invalid INDICATES THAT A 1553 _MESSAGE LEVEL ERROR OCCURRED
Message (i.e. Word Count, Incorrect Sync) - detailed below.
09 |Response INDICATES THAT THE RT RESPONDED LATE
Time Error (See: PROGRAMMABLE BC RESPONSE TIME REGISTER)
08 |Internal INDICATES THAT THE CARD FAILED ITS INTERNAL
Test Error SELF-TEST PROCEDURE
07 |Invalid INDICATES THE RECEPTION OF AT LEAST ONE INVALID
Word 1553 WORD (i.e. Bit Count, Manchester code, Parity)
06 |Word Ct INDICATES THAT THE RT TRANSMITTED TOO MANY WORDS
Hi
05 |Word Ct INDICATES THAT THE RT TRANSMITTED TOO FEW WORDS
Lo
04 |Incorrect INDICATES THAT THE RECEIVED 1553 STATUS WORD DID NOT
RT Address CONTAIN THE CORRECT RT ADDRESS
03 |Incorrect INDICATES THAT THE SYNC OF EITHER THE STATUS OR DATA
Sync WORD (s) WAS INCORRECT
02 |Non- INDICATES OCCURRENCE OF AN INVALID GAP BETWEEN
Cont i guous RECEIVED 1553 WORDS
01 |Reserved SET TO A LOGIC 0
00 |ERRCR INDICATES THE OCCURRENCE OF AN ERROR (DEFINED WITHIN
ONE OF THE OTHER MESSAGE STATUS BIT LOCATIONS)
BC/ RT
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Intermessage Gap Tine | Written by user

The Internmessage Gap Tine Value is a sixteen bit word which allows the user to
insert a unique internessage delay tinme between the current nessage and the next
message. The mni num Intermessage Gap Time is approximately 120usec. If the Gap
Time value written is less than 120upsec, the board will transmit the message with
the m ni mum del ay. The resolution of this word is: 155 nsec. per bit.

I nternessage Gap Tinme Counter | Written by user

The Internmessage Gap Tine Counter (IGI_Counter) is a sixteen bit word which
allows the user to increase the Internessage Gap Tinme by repeating the nunber of
times the Internessage Gap Tinme Value is used. If the counter equals "0", for
exanple, then the gap tine is NOI repeated and is per the contents of the
Intermessage Gap Tine location. If the gap time counter equals "1" then the gap
time is repeated once and equals the Internmessage gap tinme value x 2.

Not es: 1) This feature is available within the EPROM revi sions 6.5 above
2) To ensure nmaxi mumintermnmessage gap time accuracy when using the
| GT_Counter, the value within the Internessage Gap Ti re Wrd
shoul d be nmaxim zed and that within the | GI_Counter m nim zed,
for a given desired intermessage gap timne.

Message Block Pointer Written by user

The Message Bl ock Pointer is a sixteen bit word which points to the begi nning of
a 1553 Message Bl ock.

Instruction

St ack

Message Status Word

Intrmessage Gap Time ¢

1553 COMMAND WORD Message
I ntrnmessage Gap Ti ne pointer Block
> CONTROL WORD
Message Block Pointer ||
BC/ RT Mode
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MESSAGE BLOCK

The user |oads the Message Block anywhere within the Instruction STACK/ MESSACGE
BLOCK AREA (see: Menory Map). Message Blocks do NOT' have to be stored in
sequential locations within the nmenory since the Message Bl ock Pointers "point"
to the Message Bl ocks in sequence.

Each bl ock contains a 1553 nessage plus its Control Wrd. This Control Wrd is
witten into the FIRST word of each block. The Control Wrd instructs the EXC
1553PC/ E as to the type of nmessage to be transmitted (i.e. RT to RT, Mde Code,

Broadcast, Error injection, etc.). The size of the nessage block is not fixed and
i s dependent upon the size of the nessage itself.

The description of each bit within the Control Wrd foll ows:

BC/ RT
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Contr

ol Word

STOP ON ERROR
PARITY ERROR

HALT / CONTINUE
WORD COUNT ERROR
BIT COUNT ERROR
INCORRECT SYNC
NON-CONTIGUOUS DATA

ENABLE ERROR INJECTION

15

14 |13 |12 |11 |10

NOTE :

CHANNEL A/ B

AUTO CHANNEL SW TCH
AUTO RETRY CODE 1
AUTO RETRY CODE 0
COMMVAND CODE _3
COMMVAND CODE 2
COMMVAND CODE _1
COMMVAND CODE 0

A LOG C _1  ENABLES THE FUNCTION, A _O0_ DI SABLES THE FUNCTI ON

55
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Control Word Definitions:
15 Stop on MESSAGE ERROR STOPS THE BC/RT OPERATION. THE USER CAN
Error RESTART BY WRITING TO THE INSTRUCTION COUNT AND "START"
14 Parity FEr SELECTS _EVEN_ PARITY WITHIN 1553 WORD
13 [Halt / 1= HALT. This stops BC/RT transfer operation. This bit
Continue MUST BE reset ( 0 ) in order to RUN or CONTINUE.
(see text)
12 |Wd Count TRANSMITS LESS or MORE WORDS THAN ARE | NSTRUCTED BY
Error THE WORD COUNT FIELD (see: Word Count Register).
THIS FUNCTION IS VALID FOR _BC to RT_ MESSAGES ONLY.
11 |Bit Count| TRANSMITS INVALID NUMBER OF BITS WITHIN 1553 WORDS
Error (see: Bit Count Register)
10 Incorrect| TRANSMITS INCORRECT SYNC DATA-TYPE SYNC IS
Sync TRANSMITTED WITHIN THE COMMAND WORD
09 [Non-Contg| FIRST 1553 DATA WORD IS TRANSMITTED WITH INVALID GAP
Data TIME (BETWEEN COMMAND AND DATA WORD)
08 |En.Error ENABLES THE ERROR INJECTION CAPABILITY WITHIN THE
Injection| MESSAGE (MUST be SET in addition to actual Error)
07 CHANNEL SELECTS ACTIVE 1553 CHANNEL. LOGIC _1_ SELECTS
A/ B CHANNEL A" WHILE A LOGIC 0O SELECTS CHANNEL B
06 |Auto Chnl ON ERROR, THE BC WILL RETRY MESSAGE TRANSFER ON
Switch ALTERNATE CHANNEL (* AUTO-RETRY MUST BE SELECTED *)
05-04|Auto Riry| ON ERROR, SELECTS THE NUMBER [Code 1 0
Code OF RETRIES BEFORE TRANSFER 0 0 -No Retry
OF NEXT MESSAGE 0 1 - 1 Retry
1 0 - 2 Retry
1 1 - 3 Retry
03-00( COMMAND 0000 - TRANSMIT COMMAND (RT to BC)
CODE 0001 - RECEIVE COMMAND (BC to RT)
0010 - RT to RT COMMAND
0011 - MODE CODE
0100 - BROADCAST RECEIVE COMMAND
0101 -  BROADCAST RT to RT COMMAND
0110 -  BROADCAST MODE CODE
0111 - SKIP MESSAGE (see text)
1000 - JUMP COMMAND (see text)
BC/ RT
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HALT Operation

The wuser normally sets this bit to a logic _0_ before witing to the Start
Regi ster. The user may, in real-time (during execution), set this bit (to a
logic_1 ). The board, when operating on that particular Message Bl ock_s Control

Word, will HALT transfer operations until the bit is reset to a logic 0 .

When the board detects that the HALT bit is set, it sets the "WAIT FOR CONTI NUE"
bit within the Message Status Register (see: Control Register Section). This bit
can be used by the user in order to know when the board has arrived at this
Instruction block. Wen the board detects that the Halt bit has been reset
(continue node), the board will then reset the "WAIT FOR CONTI NUE"' bit within the
Message Status Register.

It is inmportant to note that this function can only be inplenmented wthin Message
Bl ocks which have NOT [AS YET] BEEN EXECUTED BY THE BOARD.

Note: This operation can be used in conjunction with the JUW feature
descri bed bel ow.

SKIP Message Operation (EPROM Rev 6.5 and above)

The SKIP MESSAGE command allows the user to easily skip a nessage defined in a
certain Message Block by only nodifying the Conmmand field within the Control
Wrd. This allows the user to selectively send a nessage within the current
frame. The Internmessage Gap Tine associated with the SKIP Message has no effect.

JUMP Command Operation

The EXC-1553PC/E allows the user to nodify the BC transfer cycle by setting the
"JUMP" command within the Control Wrd. The Junp conmand instructs the board to
operate on a New instruction stack or New stack entry within the sanme stack. This
Control word is followed by a Stack Pointer word instead of the usual 1553
Conmand Wbrd. In addition, the Stack Pointer is followed by an Instruction Count
value. The Junp command is tested AFTER the board has tested the HALT/ CONTI NUE
bit within the Control Wrd. The Internmessage Gap Tine associated with the JUWP
comand has no effect.

The nenory | ocation sequence is illustrated bel ow
Don_t Care INSTRUCTION COUNT| 3rd Word
STACK POI NTER 2nd Word
CONTROL WORD 1st Word
H  BYTE || LO BYTE
15 8 7 0
BC/ RT Mode
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REMOTE TERMINAL SIMULATION

In the case where the board is simulating both the Bus Controller and one or nore
Renmote Terminals, the user nmust wite (into the Message Block) the sinulated
Renmote Terminal 1553 Status Wrd and Data word(s) in the sequence in which it
appears over the 1553 bus (see MESSAGE BLOCK FORNMATS)

The user instructs the board as to which Renote Terminals are to be sinulated by
witing to the (32- byte) Active Renote Term nal Table. Each entry within the 32-
byte table relates to a specific Renote Ternminal. The first location relates to
RT #00, while the last location relates to RT #31 (for a total of 32 l|ocations).
Witing a value 01 to the table entry ENABLES the Renpte Termi nal sinmnulation by
the board. A value of _00_ witten to the table disables the sinulation by the

boar d.

341FH
RT# 31 ACTIVE RT BYTE
RT# 30 ACTIVE RT BYTE
RT# 0 ACTIVE RT BYTE

3400H

ACTI VE REMOTE TERM NAL BYTE DEFI NI TI ON

ENABLED
DISABLED

BC/ RT
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MESSAGE BLOCK FORMATS

The Message Block contains, or wll contain following nessage transfer, the

entire 1553 nessage as it

Data Wrds, and Status Wrd(s).

Examples

#1

Bl ock BEFORE
Execution

Bl ock AFTER
Execution

1553 TRANSMIT COMMAND

CONTROL WORD

1553 DATA WORD

1553 DATA WORD

RT STATUS WORD

1553 TRANSMIT COMMAND

CONTROL WORD

59

appears on the 1553 bus - including Command Wbrd(s),

TRANSMIT COMMAND

OPERATING AS BC
ONLY

FIRST LOCATION OF BLOCK

-

FROM TRANSMITTING
REMOTE TERMINAL
(NOT SIMULATED)

FIRST LOCATION OF BLOCK

BC/ RT Mode
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Examples #2 RECEIVE COMMAND

OPERATING AS BOTH
BC AND RECEIVING RT

RT STATUS WORD FROM REMOTE TERMINAL
(SIMULATED BY THE
1553 DATA WORD EXC-1553PC/E)
Bl ock BEFORE
Execution

1553 DATA WORD

1553 RECEI VE COMVAND

CONTRCL WORD FIRST LOCATION OF BLOCK

RT STATUS WORD

1553 DATA WORD

o] e

Bl ock AFTER
Execution

1553 DATA WORD

1553 RECEIVE COMMAND

%

CONTROL WORD FIRST LOCATION OF BLOCK

BC/ RT
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Examples #3 RT to RT COMMAND

OPERATING AS BC and
RECEIVING RT

(RCV) RT - STATUS WORD <

leave empty for Data +n

SIMULATED BY THE

EXC- 1553PC/ E
| eave enpty for Data #1 (USER LOADS)

Bl ock BEFORE
Executi on leave empty for STATUS

1553 TRANSMIT COMMAND <—

1553 RECEIVE COMMAND <—

CONTROL WORD <—
FIRST LOCATION OF BLOCK

(RCV) RT - STATUS WORD

1553 DATA WORD

1553 DATA WORD
Bl ock AFTER
Execution (TX) RT - STATUS WORD

1553 TRANSMIT COMMAND

1553 RECEIVE COMMAND

CONTROL WORD FIRST LOCATION OF BLOCK

BC/ RT Mode
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CONTINUOUS or ONE-SHOT MESSAGE TRANSFERS

The EXGC- 1553PC/E offers the capability of transferring all programmed nessages
once, in a continuous loop, or for _N nunber of tines_.

In the One-Shot node, the board transfers all mnessages [after receipt of a
"START" command], sets the Message Conplete Bit within the Mssage Status
Regi ster, issues an Interrupt [if progranmed] and waits for a new "START". This
node is selected via the Start Register (see Start Register definition).

In the N_Tines Mde, the user |oads the Loop Count Register with the nunmber of
times to transmit the nessages [frane] and sets the LOOP and START bits within
the Start Register. The user can select to transnit from one to 255 tines (see:
Start and Loop Count Registers). The tine between franes is predeterm ned via
frame Tinme Register (see below).

In the Continuous node, the EXC-1553PC/E will re-transmit the nessage frane at a
predeterm ned, wuser-programmable rate. This node is selected via the Start
Regi ster and the Loop Count Register (see Register definitions). In this node,
all nmessages relating to the [active] Stack Pointer and Instruction Counter are
continuously "looped" wuntil the user halts the board s operation (see Start
Regi ster definition).

The "loop" tine or Frame Tinme is a function of two Control register pairs; the
Frane Tinme Registers (H and Lo) and the Frame Tine Resolution Registers (H and
Lo). The internal Frane Tinme counter is |oaded upon receipt of a "START'" comand
with the 16-bit value found within the Frane Tinme Registers (H and Lo). The
Frane Tine counter is decrenmented every N x 155 nsec - where N is the value of
Frane Time Resolution Registers (H and Lo). After the execution of all
instructions (1 frame), the EXC 1553PC/E will wait until the internal Frame Tinme
Count er reaches ZERO before re-transnitting the next frane.

NOTE: If the Frane time is less than the tinme required to transmt all nessages
[wWithin 1 frane], the subsequent frame will be transmitted with the m ni mum del ay

between them. The minimum delay is 120 usec approximately measured as dead time
on the bus.

The user can inplenent the desired Frame time by programming the appropriate
conbinations of the two register pairs. An exanple using one nethod is
illustrated bel ow.

BC/ RT
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EXAMPLE : FRAMVE Tl ME CALCULATI ON

G ven: User requires a Frame Tinme of 500msec.

Qper at i on:

Sel ect Frane Tinme Resolution of 3225 (Dec) ----- 0C99(H).
Frane Tine Resolution = 3225 x 155 nsec. = 500 usec (.5 msec)

Subsequently; the Frane Time Regi ster value nust equal to :

l(500 nsec (desired tine) / .5 nsec

1000 (Dec))-1 --> 03E7(H)
Count-1 |

Load Franme Tinme Register Lo
Load Frane Tinme Register Hi
Load Frane Time Resolution Register Lo
Load Frane Time Resolution Register Hi

)
99 (Hex) (" " g
oC (before "START")

E7 (H (before " START"
03 "

Note: It is recommended that the user maxim ze the Resol ution Register
val ue vis-a-vis the Frane Tinme Regi ster value to achieve the gr eat est
possi bl e preci sion.

MODE CODES

The EXGC- 1553PC E handl es all Dual - Redundant 1553B Mode Codes. This is to say that
the Wrd Count field is decoded according to ML-STD 1553B. The two,
guad- r edundant node codes, "Sel ected Transnitter Shutdown" and "Override Sel ected
Transmtter Shutdown" are not inplenented by the board.

BC/ RT Mode
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PROGRAM EXAMPLE

160

240

290
300

310
320

330
340

350
360

370

BC/ RT

POKE
POKE
POKE
POKE

POKE
POKE
POKE
POKE

POKE
POKE

&HBFFF, 04
&HBFFO, 00
&HBFF1, 00
&H3FF2, HFF

&H00, 00
&HO01, 01
&H02, xX
&HO3, xX

&H08, &H40
&H09, 01

POKE &HOA, xXx
POKE &HOB, xx

POKE &H100, &H80
POKE &H101, 00

POKE &H102, &H23
POKE &H103, &HOC

POKE &H104, &H00
POKE &H105, &H08
POKE &H106, &Hxx
POKE &H107, &Hxx
POKE &H108, &Hyy
POKE &H109, &Hyy
POKE &H10A, &Hzz
POKE &H10B, &Hzz

POKE &H140, 02
POKE &H141, 00
POKE &H142, &H23
POKE &H143, &H38
POKE &H144, &H43
POKE &H145, &H1C

POKE &H3FEB, 2

POKE &H3FEC, xx
POKE &H3FED, xx

POKE &H3FEE, xx
POKE &H3FEF, XX

POKE &H3401, 1

POKE &H3FFC, 1

STOP

_ LOAD START REG STER WTH "1".

BC/CONCURRENT-RT MODE

LOAD CONFI GURATI ON REG = BC/ RT MODE

LOAD STACK PO NTER REG STERS W TH " 0000"

( STACK NOW BEG NS AT ADDRESS: 0000)

LOAD VARI ABLE AMPLI TUDE REG STER (_-V_ OPTION)

PO NTER TO FI RST MESSAGE (LOCATI ON OF MESSAGE

I'S 0100(H) )
LOAD | NTERVESSAGE GAP TI ME LOCATI ON

PO NTER TO SECOND MESSAGE (LOCATI ON OF MESSAGE
IS 0140(H) )
LOAD | NTERVESSAGE GAP TI ME LOCATI ON

LOAD CONTROL WORD WTH: TX COWAND, BUS A,

AND NO ERRORS | NJECTED

LOAD COVMVAND WORD: 0C23

LOAD STATUS WORD: 0800

LQAD DATA WORD:  XXXX

LOAD DATA WORD: yyyy

LCAD DATA WORD: zzzz

LOAD CONTROL WORD WTH: RT to RT COVWWAND, BUS B,
AND NO ERRORS | NJECTED

LOAD FIRST [ RECEI VE] COMVAND WORD: 3823H

LOAD SECOND [ TRANSM T] COMVAND WORD: 1CA3H

_ LOAD | NSTRUCTI ON COUNTER W TH "2" (2 MESSAGES)

LOAD FRAME TI ME RESOLUTI ON REG STERS

LOAD FRAME TI ME REQ STERS

ENABLE RT_s VI A THE ACTI VE RT TABLE.
BOARD W LL SI MULATE THESE REMOTE TERM NALS

~ ENABLE RT#1

STARTS MESSAGE
TRANSFERS | N ONE- SHOT MCDE.
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CONTROL REGISTER DEFINITIONS

RESET INTERRUPT REGISTER 7001(H

Witing to this register will reset the Interrupt signal to the PC
The Data field is ignored. This register should be witten to at the begi nning of
a user-witten, interrupt service routine.

BOARD RESET REGISTER 7000(H

Witing to this location will RESET the EXC 1553PC/ E board. The board will act as
i f POAER had been switched off then on. The data field is ignored.
NOTE: _RESET_ ERASES ALL MEMORY LOCATIONS WTHIN THE DUAL- PORT RAM !'!'! The Board
Status, the Board ID, Firmware Revision and Variable Anplitude registers are
witten by the board after the reset operation has been conpl et ed.

(exanpl e: POKE &H7000, xx)

BOARD CONFIGURATION REGISTER 3FFF(H) * set the desired bit to
alogic 1

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

L— BC MODE

RT MODE

BC / CONCURRENT-RT

BM -SEQUENTIAL BLOCK MODE

BM -SEQUENTIAL LINK LIST

BM -LOOK-UP TABLE MODE

reserved (set to 0 )

reserved (set to 0 )

BC/ RT Mode
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BOARD ID REGISTER 3FFE(H

This register contains a fixed val ue which can be read by a user_s initialization
routine to detect the presence of the EXC 1553PC E card.
The one-byte value of this register is: 45 (Hex) ; ASCIl _E .

BOARD STATUS REGISTER 3FFD( H)

This register indicates the status of the EXC 1553PC E card. In addition, this

register indicates option selection as defined below (Status bits are active
1)

7 6 5 4 3 2 1 0

L——— BOARD READY

16K RAM OK

2K RAM OK

SELF-TEST OK

1= BOARD HALTED
0= BOARD RUNNING

1 (l6-bit BM TIME TAG)

X (don_t care)

0 (Board Type PCE )

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). This bit is a new feature avail abl e
within EPROM revisions starting with 6.5. The condition of this bit after power-
on or software reset is alogic "1".

BC/ RT
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START REGISTER 3FFC(H)

This register controls the _START/STOP_ operation of the EXC 1553PC/E. Witing to
this register with the appropriate bit set begins the Bus Controller transfer
operation. Wen operating in the "Loop" or "N Tinmes" node, the user nust set the
Start and Loop bits within this register. The "loop" and "N-tinmes" nunber is
sel ected via the Loop Count Register. In the One-Shot and "N Times" nodes, the
board RESETS the Start bit within the register after ALL nessages have been
transferred. The board does not reset any bit while in the Continuous |oop node.
Wite "0" to bit "00" to halt the LOOP operation between nessages. Wite,
instead, a "0" to bit "02" in order to halt the operation at the end of the
entire frame (this bit is not tested between nessage transfers). See the related
bit (data bit "04") within the Board Status Register which indicates when the

board has been halt ed.

< 0 > ‘ 1 = START OPERATION
0 ~0_ = STOP
1 = LOOP MODE
0~ = ONE-SHOT MODE

BC/ RT Mode
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INTERRUPT CONDITION REGISTER 3FFB(H

This register allows the user to set different interrupt triggers. Wen a

condition that has been enabled within this register occurs, an interrupt wll be
generated. The user may check the Message Status Register to determine which
condition caused the interrupt. A logic _1 enables the interrupt condition

This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP", nodify and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

B L,
MESSAGE COMPLETE
0
T END OF FRAME
MESSAGE ERROR
MESSAGE STATUS REGISTER 3FFA (H)

This register indicates the status of the EXC 1553PC/ E card. The figure bel ow
illustrates the definition of each Status bit. A logic _1 indicates active
condi ti on.

7 6 5 4 3 2 1 0

| | | L——— WAIT FOR CONTINUE

MESSAGE COMPLETE (Note 1)

0
o END OF FRAME (Note 1)
MESSAGE ERROR (Note 1)
WAI T FOR CONTI NUE - A nessage with the halt bit set has been

encountered. The user nust reset the halt bit in
the Control word to conti nue.
MESSAGE COVPLET - The | ast word of a message has been sent

END OF FRAME - The last word of the last nmessage in a frane has
been sent
MESSACE ERROR - A nessage has been sent resulting in the error

bit being set in the Message Status Wrd

Not es: 1) Status Bits are NOT reset by the board

BC/ RT
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RT RESPONSE TIME REGISTER 3FF9(H)

This register sets the RESPONSE TIME of the Renote Terminal. The resolution of
this register is 155 nsec. per bit. This time is nmeasured as the "DEAD TIME'" on
the 1553 bus. The mininumtinme is equal to approximately 4 usec. The value in the
register is ADDED to the mininmum tine. The actual Response Time will be tflusec
tol erance. This register nmust be set before issuing a START to the board. To
nodify this register: issue a "STOP", nodify and then re-issue a START (see START
Regi ster).

< t >
Exanpl e: To set up a RT response time of 9usec, write 32 to this register;
32 * 0.155 = ~5usec + 4usec = 9usec
LOOP COUNT REGISTER 3FF6 (H)

This register is used in conjunction wth the Loop Bit in the Start Register. If
that bit is set, the user sets this register to specify the nunber of tines the
Message Frame will be transmtted. A value of zero is interpreted as a request
for continuous looping. This register nust be set before issuing a START to the
board. To nodify this register: issue a "STOP", nodify and then re-issue a START
(see START Register).

Val ue
Val ue

O : Transmits in continuous | oop
1-255 : Sends nessage frame _n_ tinmes (1 to 255) as defined

BC/ RT Mode
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BIT COUNT REGISTER 3FF5(H

Sets the nunber of total bits within the 1553 word ; including Sync(3) and
Parity(1). Wen NO error is selected (see: Control Wrd), this register is
ignored (20-bit word is selected). This register nmust be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

7 6 5 4 3 2 1 0 # of
bits
< -0 > 0 0 0 17 -3
0 0 1 18 -2
0 1 0 19 -1
0 1 1 20
1 0 0 21 +1
1 0 1 22 +2
1 1 0 23 +3

WORD COUNT REGISTER 3FF4( H)

This register controls the nunber of 1553 words (+/ - 3) within the nessage. The
variation is relative to the 1553 Command Wrd s WORD COUNT FlIELD. The
"resulting" nmessage must contain at |east ONE 1553 Data Wrd. Wen NO error is
selected (see: Control Wrd), this register is ignored. This register nmust be set
before issuing a START to the board. To nodify this register: issue a "STOP',
nodi fy and then re-issue a START (see START Regi ster).

7 6 5 4 3 2 1 0 -3 FD (H)
|<——— see table —>| -2 FE (H)
-1 FF (H)

(No Wrd Count Error injected) - 0 00 (H)

+1 01 (H)

+2 02 (H)

+3 03 (H)

BC/ RT
70

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



BC RESPONSE TIME REGISTER 3FF3(H

This register sets the Bus Controller s RESPONSE TIME WNDOW This value
deternmines the maxinmum [wait] time until an RT_s Status Response is considered
"INVALI D' by the BC. The resolution of this register is 155 nsec. per bit. This
time is measured as the "DEAD TIME'" on the 1553 bus. The mininumtinme is approx.
2 usec. This register must be set before issuing a START to the board. To modify
this register: issue a "STOP", nodify and then re-issue a START (see START
Regi ster).

< t >
Exanpl e: To set up a BC response time of l4usec, write a 90 to this
register; 90 * 0.155 = ~14dusec
VARIABLE AMPLITUDE REGISTER 3FF2(H) (_-V_ Option)

This register specifies the anplitude of the 1553 output signal. The signal can
be programmed from O volts up to 7.5volts (p-p) - neasured on the 1553 bus wth
speci fied 1553 coupling and 350hm load (two 70 ohm termnation resistors were
used). A higher Transmt [output] anplitude will appear on the 1553 bus if 78 ohm
termnation resistors are used. The register has a resolution of 30nmv/bit (p-p)
on the bus. This register nust be set before issuing a START to the board. To
modify this register: issue a "STOP', nodify and then re-issue a START (see START
Regi ster). For EPROM Revisions 6.5 and above this register defaults to FFH after
Reset, providi ng maxi mum anpl it ude.

STACK POINTER - HI & LO 3FF1, 3FFO (H)

The Stack Pointer points to the Instruction Stack. The Instruction Stack can
resi de anywhere within locations 0000(H) and 33FF(H). This register nust be set
before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Regi ster).

BC/ RT Mode
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FRAME TIME REGISTERS - HI & LO 3FEF, 3FEE(H)

These registers contain the 16-bit Frame Tinme Value for Continuous and N-tines
Modes (peration. The value witten to this register is multiplied by the val ue
set within the Frame Tinme Resolution Registers pair described below The value
set must be equal to the desired nultiplication factor -1. See: CONTINUOUS or
ONE- SHOT MESSACE TRANSFERS described above. This register nust be set before
issuing a START to the board. To nodify this register: issue a "STOP", nodify and
then re-issue a START (see START Register).

FRAME TIME RESOLUTION REGISTER - HI & LO 3FED, 3FEC(H)

This 16-bit value represents the resolution of the Franme Tine Counter in
increments of 155 nsec. See CONTINUCUS or ONE-SHOT MESSACGE TRANSFERS descri bed
above. The H _register contains the MSB , the LO register contains the LSB.
This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP", nodify and then re-issue a START (see START Register).

INSTRUCTION COUNTER 3FEB(H

The Instruction Counter is |loaded with the nunber of instructions (1553 Messages)
to execute in the current frame. The value mnust be greater than _0_ before

begi nning transmission (by witing to the _START REGSTER). Load _1_ for one

message, _2 for two nessages, etc. The EXC 1553PC/E updates this register by
decrenenting the value and witing it back to the nenory at the end of each
message transfer. This register nust be set before issuing a START to the board.
To nmodify this register: issue a "STOP", nodify and then re-issue a START (see
START Register). Wien in the "loop node", this register cycles fromthe initial
value to "0" for the first frame. Subsequent frames have this register cycle from

the "initial value -1" down to "0" instead of fromthe initial val ue.

FIRMWARE REVISION REGISTER 3E80(H

This register indicates the revision level of the on-board firmware. The val ue
0110 0011 woul d be read as revision level: 6.3

BC/ RT
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BUS MONITOR OPERATION

The Bus Monitor can operate in two basic nodes of operation. The first is the
sequential node - whereby 1553 Message Bl ocks are stored in sequential |ocations
within nmenory. This node includes two nethods of operation. The first is called
the FIXED BLOCK operation because the 1553 nessages are stored at "fixed"
sequential blocks within the nmenory. The second is called the LINK-LIST operation
whereby the 1553 nessages are "packed" one after another within the nenory -
separated by a header. Trigger capability is available within the Sequenti al
Fi xed Bl ock Mbode.

The second node of operation utilizes a Look-Up table approach. In this node,
each 1553 nessage can be stored in a unique Message Bl ock. The user-progranmabl e
Look-Up table is addressed by the EXC 1553PC/E upon receipt of a 1553 Conmand
Wrd. The Command Wrd_ s RT Address, T/R bit, and Subaddress fields make up the
11-bit pointer to the Look-Up table. This equates to a table totalling 2048
| ocations. The desired node of operation is programmed via the Configuration
Regi st er.

The board will record properly nessages received with an internessage gap of
greater than 10usec, measured as dead time on the bus. In addition the minimum
i nternessage gap tine between a broadcast nessage and the subsequent 1553 conmand
is 3b5usec.

NOTE:

The user should use the following sequence to determine whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = 1 )

The board is installed and ready when BOTH of these registers contain
the correct values (as written above). This sequence should be used
after power-on and software reset operations. For Software Reset
operations; these values should be set to ZERO by the user immediately
prior to writing to the [software] Board Reset Register.

BM Mbde
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BUS MONI TOR RESET INTERRUPT REG. 7001 (H)

SEQUENTIAL FIXED BOARD RESET REGISTER 7000 (H)

BLOCK MEMORY MAP 6FFF (H)
RESERVED

4000 (H)

BOARD CONFIGURATION REG. 3FFF (H)

BOARD ID REQ STER 3FFE (H)

BOARD STATUS REGQ STER 3FFD (H)

START REQ STER 3FFC (H)

INTERRUPT CONDITION REG. 3FFB (H)

MESSAGE STATUS REGQ STER 3FFA (H)

TIME TAG PRESET REG - HI 3FF9 (H)

TIME TAG PRESET REG - LO 3FF8 (H)

TIME TAG RESOLUTION - HI 3FF7 (H)

TIME TAG RESOLUTION - LO 3FF6 (H)

MESSAGE COUNTER 3FF5 (H)
COUNTER TRI GGER 3FF4 (H)
TRIGGER WORD #1 - HI BYTE 3FF3 (H)

3FE9 (H)
TRIGGER WORD #1 - LO BYTE 3FF2 (H)

reserved

TRIGGER MASK #1 - HI BYTE 3FF1 (H)

3E81 (H)

TRIGGER MASK #1 - LO BYTE 3FFO0 (H)

FIRMWARE REVISION REG|3E80 (H)

TRIGGER WORD #2 - HI BYTE 3FEF (H)

3E7F (H)
TRIGGER WORD #2 - LO BYTE 3FEE (H)
MESOSAGE TRIGGER MASK #2 - HI BYTE 3FED (H)
BLOCK TRIGGER MASK #2 - LO BYTE 3FEC (H)
A REA TRIGGER CONTROL REGISTER 3FEB (H)
[200 BLOCKS] 0000 (8) MODE CODE CONTROL REGISTER| 3FEA (H)
00 (H

BM
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BUS MONI TOR

SEQUANTIAL LINK
LIST MEMORY MAP

reserved

FIRMWARE REVISION REG

MESSAGE BLOCK
SPILL AREA

MESSAGE
BLOCK

A REA
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3FE9 (H)

3E81 (H)
3E80 (H)
3E7F (H)

3E00 (H)
3DFF (H)

0000 (H)

RESET INTERRUPT REG.

BOARD RESET REGISTER

RESERVED

BOARD CONFIGURATION REG.

BOARD ID REQ STER

BOARD STATUS REQ STER

START REQ STER

INTERRUPT CONDITION REG.

MESSAGE STATUS REGQ STER

TIME TAG PRESET REG - HI

TIME TAG PRESET REG LO

TIME TAG RESOLUTION

HI

TIME TAG RESOLUTION - LO

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

MODE CODE CONTROL REGISTER
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7001

7000
6FFF

4000
3FFF

3FFE

3FFD

3FFC

3FFB

3FFA

3FF9

3FF8

3FF7

3FF6

3FF5

3FF4

3FF3

3FF2

3FF1

3FFO0

3FEF

3FEE

3FED

3FEC

3FEB

3FEA
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SEQUENTIAL MODES

SEQUENTIAL MODES: MESSAGE BLOCK AREA

The Message Bl ock Area is partitioned into either blocks of fixed length or into
a _LINK LIST_ organized nenory. The partitioning is deternmined by the

Configuration Register.

FIXED BLOCK OPERATION

In this node, the Message Block Area is divided into 200 bl ocks - each consisting
of 80 bytes. The first block starts at address 0000(H), the
second at 0050(H),the third at O0AO(H), etc. The Trigger option can be used in

this node only (see Trigger Qperation).

BM
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BUS MONITOR MESSAGE BLOCK FI XED BLOCK MODE

The figure belowillustrates the contents of the Message Bl ock:

1553 WORD

ADDI TI ONAL 1553

WORDS
1553 COMMAND WORD
HT
. 1553 COMMAND WORD
1553 WORD LO
1553 COMMAND WORD TIME TAG WORD - HI

TIME TAG WORD

TIME TAG WORD - LO
MESSAGE STATUS WORD

MESSAGE STATUS WORD
H

MESSAGE STATUS WORD
STORED IN FOLLOWING SEQUENCE _— > LO
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LINK - LI ST OPERATION

In this node, the Message Bl ock Area appears to be one continuous block of data.
The first two locations within the nmenory form the Message HEADER Thi s header
contains the address of the NEXT Message Bl ock Header. The Header of the LAST
1553 block received will contain XXFF ("End of File") indicating that no nore
nmessages have been stored.

After each nessage has been processed and stored in nmenory, the HEADER of the
precedi ng nessage block will be updated from XXFF_to the address of the newy
stored nessage (points to the Header within the block). This nethod allows for
the storage of nore data than can be realized using the fixed-block node of

operati on.

Special care is to be taken with the nessage appearing at the end of the Message
Bl ock Area. Since the buffer never waps around in nd nessage and a nessage nay
start at any address up to 3DFEH, the final nessage in the buffer may extend
passed the end of the standard Message Block Area into the Message Block Spill
Area. The next mnmessage will start at the first |ocation of the Message Bl ock Area

( 0000H) .

The figure belowillustrates the contents of the Message Bl ock:

BM
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BUS MONITOR MESSAGE BLOCK LI NK- LI ST MODE

END OF FILE _XXFF_
1553 WORDS
1553 WORDS

1553 COMMAND WORD

TIME TAG WORD

MESSAGE STATUS WORD

HEADER - ADDRESS OF NEXT BLOCK

STORED IN FOLLOWING SEQUENCE
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END OF FILE : XX
HI

END OF FILE : FF
LO

1553 WORDS

1553 WORDS
(LO BYTE FIRST)

TIME TAG WORD
H

TIME TAG WORD
LO

MESSAGE STATUS WORD
HI

MESSAGE STATUS WORD
LO

MESSAGE HEADER - HI

MESSAGE HEADER - LO
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BUS MONI TOR

LOOK-UP TABLE
MEMORY MAP

RESET INTERRUPT REG.

RESET HARDWARE REGISTER

BM
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DATA BLOCK
LOOK-UP TABLE
(2K x 8)

BOARD CONFIGURATION REG.

BOARD ID REGISTER

BOARD STATUS REGISTER

START REGISTER

INTERRUPT CONDITION REG.

MESSAGE STATUS REGQ STER

TIME TAG PRESET REG HI

TIME TAG PRESET REG LO

TIME TAG RESOLUTION - HI

TIME TAG RESOLUTION LO

reserved

LAST BLOCK REGISTER

reserved

MODE CODE CONTROL REGISTER

reserved

FIRMWARE REVISION REGISTER

reserved

MESSAGE
BLOCK
AREA
[200 BLOCKS]

80

7001
7000
47FF
4000
3FFF
3FFE
3FFD
3FFC
3FFB
3FFA
3FF9
3FF8
3FF7
3FF6
3FF5
3FF3
3FF2

3FF1

3FEB
3FEA
3FE9

3E81
3E80
3E7F

2800
27FF

0000

(H



LOOK-UP TABLE OPERATION

In this node of operation, the EXC 1553PC/E can store 128 uni que nessages. This
is acconplished via a 2k x 8 Look-Up Table within the on-board nenory. Each
[table] byte is divided into a 7-bit Block Nunmber and an Interrupt Select bit as
shown below. The table is loaded with Data Bl ock Nunmbers (0-127 decinmal) each
consisting of 80 bytes. The first block starts at address 0, the second at 50H
etc. The user can select which nessages will set the interrupt flag via the
Interrupt Select bit. The Interrupt Condition register must also be progranmed.

<

BLOCK NUMBER ———>
Interrupt Select
(logic 1 [ 00 - 7F(H)]

enabl es)

When a 1553 nessage is received, the Conmand Wrd s RT Address, T/R bit and
Subaddress fields are used as an 11-bit index to the | ook-up table. This index is
used to extract the Data Bl ock Nunber fromthe | ook-up table.

5 bits 1 5 bits
(11 most significant bits of the
RT ADDRESS T/R SUBADDRESS 1553 Command Word)
—J DATA BLOCK #127| 27BO
top > -
4000+ 11111 1 11111 Block # —
LOOK-UP TABLE >
(2k x 8) .
. DATA BLOCK #6| 01EQ
DATA BLOCK #5| 0190
DATA BLOCK #4| 0140
DATA BLOCK #3| 00FO
DATA BLOCK #2| 00A0
4000+ 00000 O 00001 Block # — > DATA BLOCK #1| 0050
4000+ 00000 O 00000 Block # —————J DATA BLOCK #0| 0000
Bott om

BM Mbde
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HOW TO CREATE THE ADDRESS TO THE TABLE

1. Isolate the ELEVEN (nost significant) bits of the 1553 Command Wrd
(RT Address, T/R, and Subaddress Field).

Exanpl e:

RT Address = 5 T/R= 0 (RCV) Subaddress = 3
001 01 0 0 0011 (LSB)

The Hex representation = 143 (H)

2. Add this value to the base address of the Look-Up Tabl e (4000H).

4000 (H)
+ 143 (H)

3. Wite Data Bl ock nunber to this | ocation

(i.e. POKE &H4143,xx wites an 8-bit (Bl ock Nunber) value to the
Look-up Tabl e address: &H4143)

Bl ock #0 is | ocated at address 0000H
Bl ock #1 is located at address 0050H
The |l ocation of the block is obtained by nultiplying the bl ock nunmber by 50(H).

BM
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BUS MONITOR MESSAGE BLOCK LOOK-UP TABLE MODE

The figure belowillustrates the contents of the Message Bl ock:

1553 WORD

1553 COMMAND WORD

TIME TAG WORD

MESSAGE STATUS WORD

STORED IN FOLLOWING SEQUENCE
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ADDITIONAL 1553
WORDS

1553 COMMAND WORD
HI

1553 COMMAND WORD
LO

TIME TAG WORD - HI

TIME TAG WORD - LO

MESSAGE STATUS WORD
HI

MESSAGE STATUS WORD
LO
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MESSAGE STATUS WORD Note: For ALL Modes

The Message Status Wrd indicates the status of the nessage transfer. This word
is created by the Board and is NOT the 1553 "STATUS WORD'.
The format of the Message Status word is shown bel ow

End of Message

Trigger Found

RT to RT

* reserved *

* reserved *

Invalid Message

* reserved *

Bus A/B

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

Invalid Wrd Recei ved

Word Count Hi

Word Count Lo

| ncorrect RT Address

I ncorrect Sync Received

Non- Cont i guous Dat a

Response Tine Error

Error

NOTE: A LOGA C _1_ | NDI CATES OCCURRENCE COF STATUS FLAG

BM
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Message Status Wrd Definitions:

15 End of INDICATES THAT THE MESSAGE TRANSFER HAS BEEN
Message COMPLETED
14 Trigger INDICATES RECEPTION AND STORAGE OF TRIGGER MESSAGE.
Found VALID FOR SEQUENTIAL FIXED BLOCK MODE WITH STORE
* AFTER AND STORE ONLY OPERATIONS (see note below)
13 RT to RT INDICATES RECEPTION OF A RT to RT MESSAGE
12 Reserved SET TO LOGIC 0
11 Reserved SET TO LOGIC 0
10 Invalid INDICATES THAT A 1553 _MESSAGE LEVEL ERROR OCCURRED
Message (i.e. Word Count, Incorrect Sync) - detailed below
09 Reserved SET TO LOGIC 0
08 Bus A/B INDICATES ON WHICH BUS THE MESSAGE WAS TRANSFERRED.
0 = Bus B; |1 = Bus A
07 Invalid INDICATES THE RECEPTION OF AT LEAST ONE INVALID
Word 1553 WORD (i.e. Bit Count, Manchester code, Parity)
06 Word Ct INDICATES THAT THE RT TRANSMITTED TOO MANY WORDS
Hi
05 Word Ct INDICATES THAT THE RT TRANSMITTED TOO FEW WORDS
Lo
04 Incorrect| INDICATES THAT THE RECEIVED 1553 STATUS WORD DID NOT
RT Addr. CONTAIN THE CORRECT RT ADDRESS
03 Incorrect| INDICATES THAT THE SYNC OF EITHER THE STATUS OR DATA
Sync WORD (s) WAS INCORRECT
02 Non- INDICATES OCCURRENCE OF AN INVALID GAP BETWEEN
Contiguous RECEIVED 1553 WORDS
01 Response INDICATES A RESPONSE TIME ERROR HAS OCCURRED WITHIN
Time Err THE MESSAGE. THIS BIT WILL ALSO BE ACTIVE FOR A
BROADCAST COMMAND AND SHOULD BE IGNORED TOGETHER
WITH THE ERROR BIT
00 ERROR INDICATES THE OCCURRENCE OF AN ERROR (DEFINED WITHIN
ONE OF THE OTHER MESSAGE STATUS BIT LOCATIONS)

* Note: Trigger Found (Bit 14)

STORE ONLY MODE - Each Trigger Message will
STORE AFTER MODE - ONLY FIRST Trigger Message will

have this bit set.

BM Mbde
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Time Tag (Read by user)

The Time Tag Value is a 16-bit word which may be used to determine the tine
el apsed since _START_or to determine the tine between the 1553 nessages. The
internal Time Tag counter is |oaded upon receipt of a "START" command with the
16-bit value found within the "Time Tag Preset Registers" (H and Lo). The Tinme
Tag counter is increnented every "N x 155 nsec". - where Nis the value of "Tine
Tag Resol ution Registers" (H and Lo).

EXAMPLE:
d ven:
Time Tag Preset Register Lo = 00 (initialized before "START")
Time Tag Preset Register H = 00 ( " " " )
Time Tag Resol ution Register Lo = 0C (H) ( " " " )
Time Tag Resolution Register H = 00 (initialized before "START")
Time Tag Value Lo = 40 (Hex) (value read during or after
Time Tag Value H = 10 (Hex) nmessage transfers)
Ti me El apsed (since "START"): 1040 (Hex) * ( 000C(Hex) * 155 nsec.)=
4160 (dec) * ( 12 * 155 nsec)=
= 7737 usec
= 7.73 nsec.
BM
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TRIGGER OPERATION SEQUENTIAL FIXED BLOCK MODE ONLY

The EXC- 1553PC/ E can be progranmed to store nessages in the follow ng
manner :

1. STORE ALL (STORES ALL 1553 MESSAGES- NO TRI GGERS ACTI VE)

2. STORE ONLY  (ONLY MESSAGES WH CH MEET THE TRI GGER CONDI Tl ON)

3. STORE AFTER (AFTER RECEI PT OF A TRI GGER MESSACE - STORES TRI GGER
MESSACE, too0)

The user can define up to 2 triggers. Each trigger is defined using two
registers: the TRIGER WORD and TRI GGER MASK regi sters. The TRI GGER WORD regi ster
defines a 1553 Command Wrd value or a Message Status Wrd value which triggers
storage as defined above, while the TRIGGER MASK register allows the user to
define which bit(s) of the TRIGGER WORD are relevant or are to be ignored ("Don_t
Care"). See detailed description within the Control Register section bel ow).

In this way, the user can define a trigger as being a unique 1553 nessage (by
using the 1553 Command Word as the trigger) or via the status of the nessage (by
using the Message Status word). Using the Message Status Wrd as the trigger
source allows for storage of, for exanple, all nessages on Bus A or only
nmessages with errors, or nessages with errors received over Bus B, etc.

The trigger source, node and conditions are set via the TRIGGER CONTROL REGQ STER
(see Control Register Definitions). The Trigger Wrd and Mask Registers nust be
witten before issuing a START to the board. To nodify these registers, the user
must first set the "Initialize" bit within the START Register (10H), nodify the
regi sters and then issue a "START" (01H).

The user can define which trigger is active (Trigger #1, Trigger #2, or BOIH) via
the Trigger Control Register. The Trigger Msk Registers (see below) MJST be
defi ned when using the trigger function.
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TRIGGER MASK REGISTERS (1 and 2)

USING THE 1553 COMMAND WORD

3FED(H) #2 3FEC(H) #2
H - BYTE 3FF1(H) #1 LO BYTE 3FFO(H) #1
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
I— RT ADDRESS —J |— SUBADDRESS —J I— WORD COUNT —J
FI ELD FIELD FIELD
T/R

Use Val ue From Trigger Wrd Regi ster
Don_t Care

(@) o

USING THE MESSAGE STATUS WORD

3FED(H) #2 3FEC(H) #2

H - BYTE 3FF1(H #1 LO BYTE 3FFO(H) #1

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

L MESSAGE STATUS WORD L MESSAGE STATUS WORD ——-
BITS 15 - 8 BITS7 - 0

See the definition of the Message Status Wrd described in this section.

1 = Use Value From Tri gger Wrd Regi ster
0 = Don_t Care
BM
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TRIGGER CONTROL REGISTER| 3FEB (H) SEQUENTIAL FIXED BLOCK MODE ONLY

7 6 5 4 3 2 1 0

L——— ENABLE TRIGGER WORD #1

ENABLE TRIGGER WORD #2
reserved

STORE ALL

STORE ONLY

STORE AFTER

TRIGGER SOURCE
"0"= 1553 Conmand Wrd
"1"= Message Status Wrd

Not es:

1. Alogic "1" selects function

2. The Trigger Source selection bit (Comrand or Message Status Wrd) is
avai l abl e in EPROM revi sions 6.5 and above.
This bit is not used in earlier revisions.

EXAVPLE:

User defines the Command Wrd 0825 (H) as Trigger Wrd #1 (Receive Command for
RT#1 , Subaddress #1 and 5 words) but selects to ignore the Wrd Count Field and
di sables Trigger Wrd #2. In addition, the user wants to store only nmessage
type(s) defined by Trigger Wrd #1.

Load Trigger Wrd-H Register #1 with the Value : 08 (Hex)
Load Trigger Wrd-Lo Register #1 with the Value : 25 (Hex)
Load Trigger Mask-H Register #1 with the Value : FF (Hex)
Load Trigger Mask-Lo Register #1 with the Value : EO (Hex)
Load Trigger Control Register with the Value : 09 (Hex)

Note: ONE of the bits; Store All, Store Only, Store After MJST be set
if Trigger(s) are utilized.
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PROGRAM EXAMPLE BUS MONITOR SEQUENTIAL FIXED BLOCK MODE

10 POKE &H3FFF, 08 _ LOAD CONFI GURATI ON REG BM SEQ BLOCK MODE
20 POKE &H3FF6, xx _ LOAD TI ME TAG RESOLUTI ON REG LO xx

30 POKE &H3FF7, xx _ LOAD TI ME TAG RESOLUTI ON REG HI'; xx

40 PCKE &H3FF8, 00 _ LOGAD TI ME TAG PRESET REA STER LO 00

50 POKE &H3FF9, 00 LOAD TI ME TAG PRESET REG STER HI; 00

(See exanpl e above regarding the use of Triggers)

60 POKE &H3FFO, xx _ LOAD TRI GGER MASK #1 ; LO :xx

70 POKE &H3FF1, xx _ LOAD TRIGGER MASK #1 ; H :xx

80 POKE &H3FF2, xx _ LOAD TRI GGER WORD #1 ; LO :xx

90 POKE &H3FF3, xx _ LOAD TRIGGER WORD #1 ; HI :xx

100 POKE &H3FEB, xx _ LOAD TRI GGER CONTRCOL REG STER

110 POKE &H3FEA, 00 _ LOAD MODE CODE CONTROL REG 1_s AND O_s
120 POKE &H3FFC, 01 START

Not e: Messages are read fromnenory starting fromaddress 0000 .

PROGRAM EXAMPLE BUS MONITOR SEQUENTIAL LINK LIST MODE
10 POKE &H3FFF, &H10 _ LOAD CONFI GURATI ON REG BM LI NK- LI ST MODE
20 POKE &H3FF6, xx _ LOAD TI ME TAG RESOLUTI ON REG LO xx
30 POKE &H3FF7, xx _ LOAD TI ME TAG RESOLUTI ON REG HI'; xx
40 PCKE &H3FF8, 00 _ LOGAD TI ME TAG PRESET REA STER LO 00
50 POKE &H3FF9, 00 _ LOGAD TI ME TAG PRESET REA STER H'; 00
110 POKE &H3FEA, 00 _ LOAD MODE CODE CONTROL REG 1_s AND O_s
120 POKE &H3FFC, 01 START

Not e: Messages are read from nenory starting fromaddress 0000 .
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PROGRAM EXAMPLE BUS MONITOR LOOK-UP TABLE MODE

10 POKE &H3FFF, &0  _ LOAD CONFI GURATI ON REG BM LOOK- UP TABLE
20 POKE &H3FF6, XX _ LOAD TIME TAG RESOLUTI ON REG LO  xx

30 POKE &H3FF7, XX ~ LOAD TIME TAG RESOLUTI ON REG HI; xx

40 POKE &H3FF8, 00 ~ LOAD TI ME TAG PRESET REG STER LO 00

50 POKE &H3FF9, 00 ~ LOAD TI ME TAG PRESET REG STER H; 00

60 POKE &H3FEA, 00 ~ LOAD MODE CODE CONTROL REG 1.s AND 0_s
70 POKE &H4143, 00 _ SETUP LOCK- UP TABLE: RT5/RCV/ SA3 to BLKO
80 POKE &H4144, 01 ~ SETUP LOOK- UP TABLE: RT5/RCV/ SA4 to BLKL
90 POKE &H3FFC, 01 START

Note: Messages are read from nmenory according to address pointer derived from
Conmand Word - see exanple in the section "Look-Up Table Qperation”.
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CONTROL REGISTER DEFINITIONS

RESET INTERRUPT REGISTER 7001 (H)

Witing to this register will reset the Interrupt signal to the computer.
The Data field is ignored. This register should be witten to at the begi nning of
a user-witten, interrupt service routine.

BOARD RESET REGISTER 7000 (H)

Witing to this location will RESET the EXC 1553PC/ E board. The board will act as
i f POAER had been switched off then on. The data field is ignored.
NOTE: _RESET_ ERASES ALL MEMORY LOCATIONS WTH N THE DUAL- PORT RAM !'!'! The Board

Status, the Board ID and Firmnvare Revision registers are witten by the board
after the reset operation has been conpleted (ex.: POKE &H7000, xx).

Set the desired bit to
BOARD CONFIGURATION REGISTER 3FFF (H) a logic _1_

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

L— BC MODE

RT MODE

BC / CONCURRENT-RT

BM -SEQUENTIAL BLOCK MODE

BM -SEQUENTIAL LINK LIST

BM -LOOK-UP TABLE MODE

reserved (set to 0 )

reserved (set to 0 )

BM
92

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



BOARD ID REGISTER 3FFE (H)

This register contains a fixed value which can be read by a user_s initialization
routine to detect the presence of the EXC 1553PC E card.
The one-byte value of this register is: 45 (Hex) ; ASCI _E .

BOARD STATUS REGISTER 3FFD (H)

This register indicates the status of the EXC 1553PC/E card. In addition, this

register indicates option selection as defined below (Status bits are active
1)

7 6 5 4 3 2 1 0
L——— BOARD READY
16K RAM OK
2K RAM OK

SELF-TEST OK

1= BOARD HALTED
0= BOARD RUNNING

1 (l6-bit BM TIME TAG)

X (don_t care)

0 (Board Type PCE )

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). This bit is a new feature avail abl e
within EPROM revisions starting with 6.5. The condition of this bit after power-
on or software reset is alogic "1".

This bit is set on two conditions:

A) when a HALT is issued (set bit "00" of Start Register to alogic "0").
B) when an I NI TIALI ZE BOARD i s issued (see START REQ STER)
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START REGISTER 3FFC (H)

This register controls the START / HALT_  operation of the EXC 1553PC/E. See the
related bit (data bit "04") within the Board Status Regi ster which indicates when
the board has been halted. Witing to this register with the appropriate bit set
executes one of the functions as |isted bel ow

_0_  _0_ | <-0->| | 1 =START OPERATION
~0_ = HALT
1 = CLEAR MEMORY
0 = DON T CLEAR
1 = INITIALIZE BOARD
0 = STAY IN MONITOR MODE
1 = STOP ON TRIGGER
0_ = CONTI NUE AFTER STOP

NOTES:

1. The "Cear Mnory" and "lnitialize Board" bits are tested by the

EXC- 1553PC/ E board only when the "Start/Halt" bit is _0 . The "dear Menory"
function clears the 1553 nessage Bl ocks and all "readabl e" control registers. The
"Initialize Board" function enables the user to re-initialize the board, change
the board_ s node of operation (nodify the Configuration Register) and start
[again]. Mnitor nodes of operation can not be switched by "stopping" and
"starting" the board (START/HALT bit) wi thout also setting the Initialize Board

bit.

2. The STOP ON TRIGGER/ CONTINUE bit is used in the Sequential Fixed Bl ock Mde
ONLY. This bit is tested when the Message Counter equals the Message Counter
Trigger. The board will stop storage of 1553 nessages if this bit is then a _1 .
Setting this bit to a _0_ wll then allow the board to continue nonitoring
operations. You nust first "continue" before "HALTING' the board (setting
START/ HALT bit to a _0))
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INTERRUPT CONDITION REGISTER 3FFB (H)

This register allows the user to set different interrupt triggers. Wen a
condition that has been enabled within this register occurs, an interrupt wll
generated. The user may check the Message Status Register to determ ne which
condition caused the interrupt. Alogic _1 enables the interrupt condition. This
register nust be set before issuing a START to the board. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

L—— TRIGGER WORD RECEIVED

0 MESSAGE RECEPTION IN PROGRESS

COUNTER TRIGGER MATCH

Not es:

1. Trigger Wrd Received - Valid for Sequential Fixed Bl ock Mdde only.
2. Counter Trigger Match - Valid for Sequential Fixed Bl ock Mdde only.
3. Message Reception in Progress - Valid for all Mbdes.

MESSAGE STATUS REGISTER 3FFA (H)

This register indicates the status of the EXC 1553PC/E card. The figure below

illustrates the definition of each Status bit. A logic _1 indicates active
condi ti on.

7 6 5 4 3 2 1 0

L——— TRIGGER WORD RECEIVED

MESSAGE RECEPTION IN PROGRESS

COUNTER TRIGGER MATCH

NOTE:
Status bits are NOT reset by the board. The user is advised to reset these bits
after reading them
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TIME TAG PRESET REGISTER - HI & LO 3FF9, 3FF8(H)

These registers contain the INITIAL VALUE of the Tinme Tag Counter. The _H _
regi ster contains the MsB, the LO register contains the LSB (see Message Bl ock
Description above). This register nust be set before issuing a START to the
board. To nodify this register: issue a "STOP", nodify and then re-issue a START
(see START Register).

TIME TAG RESOLUTION REGISTER - HI & LO 3FF7, 3FF6(H)

This 16-bit val ue represents the resolution of the Time Tag Counter in increnments
of 155 nsec. See Tinme Tag description above. (The _H _ register contains the NMSB
, the LO register contains the LSB). This register nust be set before issuing a
START to the board. To nodify this register: issue a "STOP', nodify and then re-
i ssue a START (see START Register).

MESSAGE COUNTER REGISTER 3FF5 (H) SEQUENTIAL FIXED BLOCK MODE ONLY

This register indicates the current Message Block nunber (0-199). The value is
increnented by the board upon reception of each nessage. Note that the first
counter increnent [to _1] - which indicates that the first nessage has been
received and stored - occurs at the beginning of the second 1553 nessage transfer
operation. Check the Message Status Wrd of the FIRST Message Block in order to
deternmine the arrival of the first 1553 nessage (the End of Message bit within
the Message Status Word will be set).

COUNTER TRIGGER REGISTER 3FF4 (H) SEQUENTIAL FIXED BLOCK MODE ONLY

This register allows the user to know when a specific nessage block nunber has
been updated by the EXC 1553PC/E. This register is loaded by the user with a
val ue that when equal to the Message Counter, will set a bit within the Message
Status Register and or set an interrupt (if programmed within the Interrupt
Condition Register). This register nust be set before issuing a START to the
board. To nodify this register: issue a "STOP', nodify and then re-issue a START
(see START Register). In addition, the board can be progranmed to STOP nonitoring
when the Counter Trigger is equal to the Message Counter (see: STOP/ CONTI NUE bit
within the Start Register).
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LAST BLOCK REGISTER 3FF2 (H) LOOK-UP TABLE MODE ONLY

This register indicates the [LOXK-UP TABLE] block nunmber of the current 1553
nmessage. This register can be utilized to identify the location of that nessage.
This register is updated at the begi nning of each nessage reception

MODE CODE CONTROL REGISTER 3FEA (H)

This register allows the user to determ ne which 1553 Subaddress val ue i ndicates
the reception of a 1553 Mode conmand. This register nust be set before issuing a
START to the board. To nodify this register: issue a "STOP', nodify and then re-
i ssue a START (see START Register).

0 0 - 11111 and 00000
0 0 1 - 700000_ Only
1 0 - 11111 Only
1 1 - —00000_ and _11111_
FIRMWARE REVISION REGISTER 3E80 (H)

This register indicates the revision level of the on-board firmvare. The val ue
0110 0011 woul d be read as revision level: 6.3
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1553 A /B / MULTI-PROTOCOL CONSIDERATIONS

The EXGC- 1553PC/E offers the user a wide range of options that can be utilized for
various 1553 applications. The flexibility of the EXC 1553PC/E does not cone at
t he expense of conplicated software or devel oprment time for the user as the board
is nmenory nmapped and easy to use. The various options are controlled via control
regi sters which are described within this docunent.

Exanpl es of user sel ectabl e paraneters:

1. RT can return Status Wrd [even] if the received 1553 Data Wrds were not
valid (note: the word count was correct).

Sel ect abl e Broadcast node

Vari abl e Response Ti ne

Sel ect Mbde Code Subaddress (_00000 , 11111 , or both)
1553A RT Ti ni ng

Si nusoi dal or Trapezoi dal 1553 waveform (see Qpti ons)

N o o s~ wDbd

User can define all bits within the 1553 Status Wrd

SWITCHING MODES OF OPERATION

The user can switch between nodes of operation (ex. between Bus Controller and
Remote Terminal) by "HALTING' the operation of the board (VIA THE START
REA STER), nodify the Configuration Register ,setup the nenory as required, and
then set the START bit within the Start Register.
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BOARD LAYOUT

L1 L2 L3 L4 L5 L6

|
Board Configuration uuoodd 1553 COUPLING
Dip Switch (4-position) .[]
. |:| U30 A |1553
U20 CHNL
Address
Decode
[ T3 il [usss
Interrupt Level U48 Uu49 CHNL
I [

LED INDICATORS:

L1 = Board Ready

L2 = BMnpde is active

L3 = RT node is active or BMnode if L2 is |it
L4 = BC or BC RT nbde is active

L5 = 1553 Bus B active

L6 = 1553 Bus A active

DIP SWITCH SETTINGS

The EXC 1553PC/E board contains 5 Dip Switches which control the follow ng
functions: Address Decoding of board within the PC system Interrupt |evel
selection, the Board Configuration and the 1553 Coupling selectors. The position
and definition of each switch is described bel ow
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Address Decode / Computer Type Switch (U49)

7 6 5 4 3 2 1

PC, XT, 286- AT | | | | |
386, 486, | SA, El SA, Al5 Alé Al7 Al8 Al9
XT + Intel |nboard

ON or CLGCSED
OFF or OPEN

Don_t Care

The EXC-1553PC/E board is nenory-mapped into the address space of the PC.s
processor. The board recognizes 20 address bits found on the expansi on connector.
The PC s processor "talks" to the board as if it was part of its system nenory
(standard size: 640k of dynanic nmenory). The board occupies

hal f of one segnent. Set the EXC 1553PC/E to the desired address by setting the
switches "OPEN' or "OFF" to represent a logic _1 and "CLOSED' or "ON' to
represent a logic 0 .

EXAMPLE: To address the board within Segnent D, address: DOO0O(H), SET:
Al19 - OFF, Al18 - OFF, A17 - ON, Al16 - OFF, [* Al5 - ON or OFF ]
( GPEN) ( GPEN) (CLCSED) ( GPEN)

NOTE: * Al5 : The EXC1553PC/E allows up to 2 cards to be addressed within

the same Segnment of nmenory. One card will be addressed at [relative]

address 0000 _ (SET Al15 switch : On or CLOSED). The other card will be addressed
from [relative] location _8000 (Hex) (SET Al5 switch: OFF or OPEN). In such a
case, for exanple, the Message, Data Bl ock area of the board would be addressed
from 8000 H (see Menory Maps).

Interrupt Level Switch (U48)
1 IRQ 2

note: These are PC XT 2 TRQ 3

i nterrupt |evels.

3 IRQ 4
4 IRQ 5
5 IRQ 6
6 IRQ 7
7 — RESERVED

Set the desired Interrupt Request Level by switching [ONLY] 1 selector to the
"ON' or "CLCSED' position. ALL OTHER SW TCH SELECTORS MUST BE "OPEN' or "OFF".
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Board Configuration Switch (U20)

1 - Enhanced or Emulation Mode

2 - Broadcast Mode (RT Mode only)
3 - reserved

4 - Self Test Mode

This switch selects the various Systens nodes of the EXC 1553PC E board.
The following table defines the Switch settings and the functions that they
control.

FUNCTION

1 ENHANCED or EMULATION MODE SELECT

ON or CLOSED: Selects the Enhanced Mode of operation as defined
within this document.

OFF or OPEN: Selects the Emulation Mode of operation
(contact factory for details)

FUNCTION

2 BROADCAST MODE SELECT (RT Mode Only)

OFF or OPEN: Broadcast option: IN USE. This bit indicates to the
board that a Remote Terminal Address of 11111 relates to a
1553 BROADCAST Command. NO RT STATUS WORD WILL BE TRANSMITTED.

ON or CLOSED: Broadcast option: NOT IN USE. This bit indicates to
the board that a Remote Terminal Address of 11111 1is a valid
RT Address and will be responded to with a 1553 Status Word.

FUNCTION

3 reserved
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FUNCTION

4 POWER-ON DELAY / NORMAL MODE

OFF or OPEN: ACTIVE. This bit instructs the EXC-1553PC/E to first
test the internal memories and LED s (numbers 1-4) and then to
insert a Time Delay of approx. 40 seconds before responding to

PC instructions. This option exists for the following reason:
Since the board is memory-mapped, the power-on self-test done by
the PC computer BIOS might write, inadvertently, into the board s
memory - "starting" the 1553 operation. The time delay assures
that the board s processor ignores any PC accesses (writes) until
the completion of the PC self-test.

ON or CLOSED: INACTIVE. The board, after completing its internal
memory self-test, will wait for a user "start" (approx. 15 sec.)

1553 Coupling Mode Select (U330, U51)

These 2 switches (the top; Switch _A for 1553 Channel _A , the bottom switch

B_ for 1553 Channel B ) select the coupling node to the 1553

Bus. The EXG 1553PC/ E can be either DI RECT or TRANSFORVER- coupl ed to the
1553 BUS

Refer to this diagramfor ALL 1553 coupling switches.

Direct-Coupled Transformer-Coupled
1 — ON or CLOSED OFF or OPEN
5 ] >
3 R
> OFF or OPEN ON or CLOSED
4 —

Factory Default Dip Switch Settings

Uu20 - all ON

w9 - Segnent DO; 386/486... type conputer
u48 - No interrupts

U30, b1 - Transformer Coupl ed
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CONNECTORS

The board contains two DB-9 connectors, |abeled J1 and J2. Each board is shipped
with two adapter cables that convert the DB-9 to a standard 1553 [m niature]
femal e twi nax type. The adapter cables conmes wired and ready to connect to the
1553 bus. The 1553 connectors will mate, for exanple, with the Tronpeter _PL75
mal e twi nax connector (Not Supplied).

J1 J2
1 1
2 2
3 3
4 1553 BUS A* 4 1553 BUS B*
5 1553 BUS A 5 1553 BUS B
6 SH ELD 6 SH ELD
7 7
8 8
9 9

Not es: 1) * = DATA BUS LO
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PC- BUS EDGE CONNECTORS PI NOUT
XT/ AT

Pin # Signal Name Pin # Signal Name
Al B1 GND
A2 D7 B2 RESET
A3 D6 B3 +5V
A4 D5 B4 IRQ2 (9)
A5 D4 B5
A6 D3 B6
A7 D2 B7 -12v
A8 D1 B8
A9 DO B9 +12v
Al0 I/0CHRDY B10 GND
All B11 MEMW-
Al2 Al9 B12 MEMR-
Al3 Al8 B13
Al4 Al7 B14
AlS Al6 B15
Al6 AlS B1l6
Al7 Al4 B17
Al8 Al3 B18
Al9 Al2 B19
A20 All B20
A21 Al0 B21 IRQ7
A22 A9 B22 IRQ6
A23 A8 B23 IRQ5
A24 A7l B24 TRQ4
A25 A6 B25 TIRQ3
A26 A5 B26
A27 A4 B27
A28 A3 B28 ALE
A29 A2 B29 +5V
A30 Al B30
A31 AQ B31 GND
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POWER REQUIREMENTS

BOARD TYPE +5v +12v -12v
EXC-1553PC/E 1.4A - 150ma
EXC-1553PC/E-V 1.4A 150ma 150ma

ORDERING INFORMATION

PART NUVBER:
EXC- 1553PC/E ; Standard card with trapezoidal transceivers

EXC 1553PC/ E-V ; Standard card with variabl e-anplitude, "Universal"”
transceivers
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The information contained in this docunment 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 therewth.
Speci fications are subject to change wi thout notice.

Septenber 1995 Rev. G 1
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