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INTRODUCTION
FEATURESAND OVERVIEW

The 1553-IDEA isaversatile workstation for the I ntegrated Development, Emulation, and Analysisof MIL-
STD-1553B systems. Theworkstation consists of astandard full-size IBM-PC card, software diskettes, and
any IBM-PC compatible. The IDEA-1553 card supports 2 concurrent and independent functions:

- Emulation of abus controller (BC), and up to 31 remote terminals (RTS).

- Busmonitor (Monitor).

The BC supports 250 independent messages and all communication formats defined by MIL-STD-1553B.
Messages are organized in acommunication frame of up to 1000 entries with inter-message timing accurate
to 5 microseconds.

All RTs provide powerful rea-time emulation of MIL-STD-1553B bus activity, including such options as
legality, broadcast and dynamic bus control.

The workstation stores monitored bustraffic on astack residing in IBM RAM. The stack can accommodate
32K messages and has a capacity of up to 256K B.

The card contains a sophisticated error injection circuit capable of generating all error-types required for
validation and production testing.

The 1553-1DEA board has adual architecture: one half implements the BC and multiple RTswhile the other
half implements the Monitor (See FIGURE 1). Each half contains its own Z8002B (10 MHZ)
microprocessor, memories, and peripheral circuits. The card appears to the IBM-PC as 32KB of shared
memory; the memory is used for control/data and may be mapped to any 32KB block between addresses
512K and 1024K.

The 1553-1DEA software runs under DOS 3.1 (or later) and requires a minimum of 512KB of IBM RAM.
Software supports color displays.

The BC/RTsand Monitor interface with adua redundant 1553 bus. Each 1553 businterfaceis based on two
identical proprietary gate arrays.

The card's rear bracket has one D-type and two triax connectors. The triax connectors provide transformer

coupled stubs, while the D-type connect supplies two direct coupled stubs as well as a byte of input and a
byte of output for triggering and gating.
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HARDWARE INSTALLATION
The 1553-IDEA card may beinserted into any full size|BM compatible 8-bit dot. When installing the card,
the following should be observed:
1. NEVER insert or remove the card with the power turned-on.

2. Insert the card at adight angle so that the 2 triax connectors first protrude from the rear opening
and then gently pressthe card into the mother-board connector.

3. Make sure that adjacent cabling and wiring do not hinder the airflow around the card.
Note: The following installation information pertainsto the BUS-6551711 (Mark 2) card. For installation
information on the BUS-65517 (Mark 1) card skip to page 7.
HARDWARE CONFIGURATION (6551711)

There are three jumper blocks on the card that must be configured before it can be installed into aPC. They
are the memory base address, the interrupt level, and the bus coupling mode (See FIGURE 2).

—1

1]

:| O-Typee Clonmeecior
Frofecion PAL Eus Couplnghode b per

1]

15352 Daim B &

™S
. ]E 1952 [wiw Bus E

Sadressard Itermapt
Jurn per Bl ook

]

FIGURE 2. BUS6551711 JUMPER BLOCKS

Memory Base Address

The base address jumper block is used to memory map the card to any half segment between 512K and
1024K in the PC'sfirst megabyte of RAM. Addresspins 19, 18, 17, 16, and 15 (located at the bottom of the
card, near the card's edge connector) can be placed in a high or low position to configure the card for the
correct base address. Table 1 shows the positions of the address pins for each of the allowed half segments.
D000 isthe default base address for the 6551711 card and isusually free. Table 2 gives atypical memory
map to help in choosing a half segment that is not in use.
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TABLE 1. MEMORY MAPPING
HALF ADDRESS PINS
SEGMENT
19 18 17 16 15
A000 1 0 1 0 0
A800 1 0 1 0 1
B0O0O 1 0 1 1 0
B800 1 0 1 1 1
C000 1 1 0 0 0
C800 1 1 0 0 1
D000 1 1 0 1 0
D800 1 1 0 1 1
EOOO0 1 1 1 0 0
E800 1 1 1 0 1
0 = jumper connected in low position
1 = jumper connected in high position
TABLE 2. TYPICAL MEMORY MAP
MEMORY BASE HEX ADDRESS DESCRIPTION
0000-9FFF 64K Base Memory
AOQO0-A7TFF 32K
A800-AFFF 32K
BO0O-B7FF 32K May be used for Video Ram
B800-BFFF 32K May be used for Video Ram
C000-C7FF 32K Reserved for CMOS
C000-CFFF 32K May be reserved for CMOS
DO000-D7FF 32K
D800-DFFF 32K
EOOO-E7FF 32K
E800-EFFF 32K
FO0O-FFFF 64K Reserved for BIOS

NOTE: The IDEA card needs 32K in upper memory to perform. If your upper memory is loaded with
memory resident programs, it may be wise to remove some that are not needed to run the card. Also, when
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conflicts occur, it iswise to append an exclude command to your memory manager in your CONFIG.SY S
file.

Example: DEVI CE=C: \ DOS\ EMVB86. EXE X=D000- D7FF
(This example assumes the use of EMM386.EXE as the memory manager and DOOO as the base address
being excluded.)

Interrupt Level Selection

The BUS-65517I11 alowsfor the selection of an interrupt request level (IRQ). The user can sdlect 2, 3, 4, 5,
or 7 using one jumper, positioned low, for the selected interrupt. Table 3 shows atypical interrupt map to
help guide the user's selection of an interrupt.

TABLE 3. TYPICAL INTERRUPT MAP
INTERRUPT LEVEL ISA DEFAULT
IRQ 2 Cascade, IRQ 8-15 Mapped here a so.
IRQ 3 COM 2
IRQ 4 COM 1
IRQ5 LPT 2
IRQ7 LPT 1

FIGURE 3 gives an example of the jumper settings for memory base address D000 and interrupt request

BBk

1% 18 17 1& 15 <« 2z 3 4 5 7

[m m

FIGURE 3. EXAMPLE ADDRESS AND INTERRUPT JUMPERS

Note: The C connection is ano connect jJumper and is no longer present on the latest IDEA cards.
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Bus Coupling Mode

The BUS-6551711 can be interfaced to aMIL-STD-1553 busin either Direct or Transformer coupled mode.
A jumper block (shown in FIGURE 2) allows the user to determine which mode isto be used. FIGURE 4
shows how the jumper block must be configured for both modes.

I D I r
m_m m [ u
m m = " (m um
m = m " (m u
m =] m m [m um

TRAMFORMER COUFLED DIRECT COURLED

FIGURE 4. THE BUSCOUPLING MODE JUMPER BLOCK

Skip to page 8 (Triax Connectors).
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HARDWARE CONFIGURATION (65517)

Thereisonly one jJumper block on the Mark 1 card that must be configured before installation into the PC.
It isthe memory base address.

Memory Base Address

The base address jumper block is used to memory map the card to any segment between 512K and 1024K
in the PC's first megabyte of RAM. Addresspins 18, 17, and 16 (located at the bottom of the card, near the
card's edge connector) can be jumpered to map the correct base address. Table 4 shows the jumper positions
of the address pins for each of the alowed segments. Table 2 (page 4) gives atypical memory map to help
in choosing a segment that is not in use.

TABLE 4. MEMORY MAPPING (Mark 1)
SEGMENT ADDRESS PINS

18 17 16
8 X X
9 X
A X X
B X
C X
D
E X
E

X - jumper connected

Note: TheMark 1 IDEA card needs 64K in upper memory to perform. If your upper memory isloaded with
memory resident programs, it may be wise to remove some that are not needed to run the card.

Data Device Corporation 7 BUS-65517 User’'s Guide



TRIAX CONNECTORS

The triax connectors are standard BJ77 types manufactured by Trompeter Electronics Inc. Two mating
connectors (Trompeter PL-75) are supplied with the card. The connectors may be configured for either
direct or transformer coupling (Note: Mark | cardsarehardwired for transformer coupling only!). The
IDEA card should be connected to a bus as specified by MIL-STD-1553B, refer to page 10 for further
information on interfacing to a 1553 data bus.

Due to heat dissipation limitations, the triax connectors should never be shorted for more than a few
seconds while transmitting. The connector's center pin is positive during the first half of a command sync.
The upper connector corresponds to bus A.

D-TYPE CONNECTOR
The D-type connector pinout is as follows:
Pin  Function

Direct-coupled TX Bus A

BC discreteinput 3

BC discrete input 2

BC discrete input 1

BC discrete input O

Monitor discreteinput O  (capture event input)

Monitor discrete input 1

Monitor discrete input 2

Monitor discrete input 3

Monitor discrete output 3 (invalid output)

Monitor discrete output 2

Monitor discrete output 1 (capture event output)

Monitor discrete output O

GND

BC discrete output 3

BC discrete output 2

BC discrete output 1

BC discrete output O (start of FRAME)

5Volts

N/C

TX Active BusB (logic "1" indicates transmission)
TX Active BusA (logic "1" indicates transmission)
Direct-coupled TXN BusB (same polarity astriax center pin)
Direct-coupled TX BusB

Direct-coupled TXN Bus A (same polarity astriax center pin)

2 OO0 ~NOOLh,WNLE

NNNNNNRPRRRERRRERRRR
OOPrPWONROOCOO~NOOOUODWDNEO
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The CAPTURE EVENT and INVALID outputs are active high, TTL compatible signals. The delay from the
occurence of the capture event or invalid word until the rising edge of these outputs depends on the type of
messages and the inter-message gaps. Assuming an intermessage gap of 20 microseconds, an upper bound
for the delay is the length of the message plus 20 microseconds. The logic “1” level will remain until the
Monitor is halted.

START OF FRAME isalogic“1” output pulse of width 2.7 - 5.5 microseconds. Therising edge of the signal
occurs approximately 15 microseconds before the start of transmission in the case of the MENU software.
In the case of the RTL software, the time is about 23 microseconds.

The output electrical characteristics are:

3.2 milliamps (max) for the output of 2.4 volts (min)

24 milliamps (max) for the output of 0.5 volts (max)
The CAPTURE EVENT input is used to trigger the transfer of messages from the COMMUNICATION
STACK tothe PC. Thetrigger isactivated by alogic “1” TTL compatible level and must have a minimum
width of the longest message plus 20 microseconds.

Data Device Corporation 9 BUS-65517 User’'s Guide



INTERFACE TO MIL-STD-1553 BUS

FIGURE 5 illustrates the interface from the IDEA Card to a 1553 bus. Connections for both transformer
(long stub) and direct (short stub) coupling are indicated. Direct coupling can be implemented by using
either the Triax connectors or the D-type connector. Transformer coupling can only be implemented using
the Triax connectors.

For both coupling configurations, the transformer on the IDEA Card is called the isolation transformer. For
the transformer coupling configuration, the transformer that interfaces the stub to the bus is called the
coupling transformer.

In accordance with MIL-STD-1553B, the turnsratio of the coupling transformer is defined to be 1.0 to 1.4.
For both coupling configurations, an isolation resister is required to be in series with each leg connecting the
1553 bus. This protects the bus against short circuit conditions in the transformers, stubs, or terminal
components.

N " . TRAMZFCORMER COUPLED
Trizw Connector u::a’_:unh% ured for
Transformer coupling.

BUS A el L
i 114
- v |’_:|\"\::):] (@Jr‘iﬁﬁ 55 I .
A_T%‘ % STUR ; E
IDE& CaRD BUS B e S
— B COLIFLER
o . . _ DIRECT COUPLED
Triax Connector configurad for Direct cou flmg.
(O-Type Connector may alse be used)
- BLIS o
0 - i O) G -
J ZTUB
IDEs CARD BUSE

S

FIGURE 5. INTERFACE TO A MIL-STD-1553 BUS

7o
=1
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FUNCTION CALLS

"SIMULATED BUS" (LAB BENCH) INTERCONNECTIONS
For purposes of software development and system integration, it is generally not necessary to integrate the required couplers,
terminators, etc., that comprise a complete MIL-STD-1553B bus. In most instances, a simplified electrical configuration will
suffice. The interconnection methods illustrated in FIGURE 6 allows the IDEA Card to be interfaced over a "simulated bus"
to simulation and test equipment. The length of this "simulated bus" should not exceed 5 feet. It is important to note that the
termination resistors indicated are necessary (if not already present within the test/simulation equipment) in order to ensure
reliable communications between the IDEA Card and the simulation/test equipment. As illustrated in FIGURE 6 the 78Q and
39Q termination resistors should be physically located as close as possible to the test/simulation equipment.

Transformer Coupled Equipment

Transformer Coupled Under Test

ISOLATION
IDEA CARD TRANSFORMER

35 BE
_ 3k o e

Transformer Coupled-to-Transformer Coupled;

Direct Coupled Equipment

Transformer Coupled Under Test
ISOLATION
IDEA CARD TRANSFORMER
g 20
0.5W
55
AV 1W
39 §
1 1.5W - 1
= AMA =
E %0 1W
0.5W
(B)

Transformer Coupled-to-Direct Coupled;

Direct Coupled Equipment

Direct Coupled Under Test
ISOLATION
IDEA CARD TRANSFORMER
55 55
1W
39 g
1.5W
55 W
(C)

Direct Coupled-to-Direct Coupled;

Figure 6. Simulated BUS Interconnections
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INSTALLING SOFTWARE PROTECTION PAL

Severa optional software packages are available in support of the BUS-65517I1. Licensing for these software
packages is controlled by a “protection PAL” installed on the card. The protection PAL islocated on the
board just above the memory base address jumpersandislabeled “U54" (refer to FIGURE 2 for the location
of the protection PAL). The default PAL shipped with the card is U54C (U54B for older cards). This PAL
provides access to the DOS menu. The optional replacement PALs will be labeled “U54C-xx”, where xx
represents a 2 digit number indicating the software option. For example the BUS-69025 software package
contains a U54C-25 protection PAL which provides alicense to use the C and Pascal runtime libraries for
DOS and Windows. The protection PAL is socketed to allow for easy removal and installation of new PALS.

Thedistributiondisksfor theBUS-6551711 IDEA Card contain al of the optional software packagesavailable
for the card. Running a software program without the appropriate license (ie. protection PAL) will result in
aruntime error with the card.

Installing a new software option requires that the U54 chip be replaced with the new PAL. Care should be
taken to ensure that none of the components on the card are damaged due to electro-static discharge (ESD).

1.  First take note of the orientation of the chip in the socket (ie the location of pin 1). Pin 1 isindicated

on the PAL by a U shaped indentation on one edge of the chip. The outline of the chip screened on

the board has a similar indentation indicating the proper way in which the chip must be inserted.

Remove the existing U54 chip using an |C puller or a suitable chip extraction device.

3. Instal the new U54 chip into the socket paying close attention to the location of pin 1 on both the
|C and the socket (see FIGURE 7).

4. Visualy inspect the chip to ensure that the orientation of the chip is proper, the chip is properly
seated in the socket and that no pins are bent over.

N

After installing the new PAL it is recommended that the IDEASOFT program be run to check that the
protection PAL indicates the proper software options. It is also recommended that the IDEA menu be run
to ensure that the card is operating properly.

Imcdent On Cincuit Bosrd Indenton PAL
soeeeooeeal| 2|  moomnonnonononon
L >‘::I: T’ L } L5430,
Pin#ti — w0 oo oovoee06] PFin#l  — soococoooooo
Socket Fal

FIGURE 7. PROTECTION PAL AND SOCKET
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SOFTWARE INSTALLATION

Place disk #1 in drive A: and type the following:

A (changeto drive containing IDEA disks)
| NSTALL (execute installation program)

Y ou will see a screen like the one below:

D D c

ILC DATA DEVICE CORPORATION CR-select F8-continue
BOHFMIA, N.Y. Fl-Help ESC-quit <Home><End>"M
TEL. 516-567-560D

IDELA Eoftware Installaticn Utilitw
v HMEROS TURRD PAZZAL LIB RECONET BRI TOR
MIZCRO=0FT O LIE PEODUZT I TEST PLAN
BORLAND 244+ LIB WALIDAT ICHW TEST PLAN
HIZH = LIE 15620 PROTOCZOL
WINDOW= DLL PLELMMETER MOMNIT OR

To select the item you want to install, simply highlight the option, using the arrow keys, and depress the
RETURN (CR) key. Once an item has been selected there will be a% next to that item (As shown above).
To Deselect that item smply highlight and pressthe RETURN (CR) key again. You may install al of the
software packages but the protection PAL (labeled U54... on the IDEA card) will ONLY alow you to use
the ones you paid for.

Once dl selections have been made, depress the F8 Key to continue with the installation process. If you
wish to quit the installation program at any time, depress the ESC key.

At this point in the installation process the user will be prompted for the interrupt request and the base
address. Enter the values that were configured during the hardware installation. Once the interrupt and
address are entered the user will then be prompted for the drive which the software will be installed to. Next
adirectory can be chosen for the software. The default driveis C and the default directory is IDEA40O.

Once the user confirms his choices the actual installation will begin. The IDEA softwareis organized on
your HARD DISK in the form of atree asillustrated below.
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NOTE: The tree depends on the software that has been installed, thus your tree may not have every branch.

IDEA TREE:
W TTER 4 010 EIH BRI L&
L& _F
L& T
Ie
IE_F
IE_T
M
IR_F
I_T
ME
ME_F
ME_T
BYCH
ETE ETE
UTE — FET
TE
IHC
LIE
FIFLES—— BZ_BREW
EY[_LER:
ERI
EEM
VB

Y our diskettes can be copied as often as you wish. However, the software products are protected and require
the correct version of the PAL in order to run. The protection PAL isadevice on the board which islabeled
U54.... Thisdevice is mounted on a socket to be replaced by the customer.

Thedirectory \ | DEA400 (wWhich isthe root of the IDEA tree) contains 5 sub-directories (maybe less) and the
following files:

- readme.txt  (atext file with the latest revisions)

- releaseitxt  (release notice for the IDEA software)

- ideasoft.exe (aprogram to read the PAL and tell the user what software he may access)
(See IDEASOFT Section on page 18)

- rest_scn.exe (an auxiliary program used by ideasoft.exe)

- ideasoft.hlp (an auxiliary program used by ideasoft.exe)

-bimgr.sys (an auxiliary program used by ideasoft.exe)
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The BIN sub-directory contains the sub-directory carD and the following executable files and dynamic link
libraries:

- setideabat - abatch file to help you define the environment variable IDEA
- idea.exe - DOS IDEA Menus
- pmon.exe - Parameter Monitor

- rec.exe - Communication Reconstructor

- idwbc40.dll - DLL for C applications under MS Windows 3.1/3.11

- iddp.dil - DLL for Pascal Protected Mode applications

- idvb.dll - DLL for MS Visua Basic applications under MS Windows 3.1/3.11

The PTP and VTP sub-directories contain the executable files for the corresponding applications:

- product.bat - Production Test Plan
- validate.bat - Validation Test Plan

The CARD sub-directory contains 16 subdirectories with the binary files (*. BI N) . The following name
convention is used:

1. Sub-directories PMON, PTP, REC and VTP contain the binary files used by the IDEA card to run
the corresponding applications.
2. Other sub-directories have aname of theform: XY _Z,

where X specifiesthe IDEA application type. The available options are:

X =M (Menu applications) - This option provides the shortest Intermessage Gap.
Intermessage routines are not executed.

X = L(Library applications) - This option allows the execution of up to 2 Intermessage
Routines by the BC or RTs during the Intermessage Gap.

Y specifiesthe 1553 protocol. The available options are:

Y = A (MIL-STD-1553A)
Y =B (MIL-STD-1553B)

Z specifiesthe IDEA Monitor type. The available options are:
Z = [blank] (Regular Monitor) - This option provides the selective, triggerable Bus Monitor
with extensive capabilities for communication error detection. The shortest monitored

intermessage gap is 14 usec.

Z = F (Fast Monitor) - Non-selective and non-triggerable Bus Monitor. The shortest
monitored intermessage gap iS4 Usec.
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Z =T (Turbo Monitor) - Selective, triggerable Bus Monitor with limited capability for
triggering. The shortest monitored intermessage gap is 7 Usec.

The following table summarizes the distinguishing features of the Regular, Fast, and Turbo Monitor.

Features RM FM ™

Message Selection Yes No Yes

Support RTC (bits) 32 16 32

Output Trigger Yes No No

Capture on commnd Yes No Yes
Capture on flagged bit in status Yes No TX only

Capture on other exception Yes No Yes
Extra Word Check Yes No RX only
Set exception “Flagged Bit in Status” Yes Yes TX only

Each of the above (XY _Z) sub-directories include the appropriate versions of the following files:

mon.bin
bert.bin
imrlib.bin
bootmk?2.bin
idea.sym

NOTE: Thesefiles are copied automatically and must not be modified by the user.

Thereisalso an IDEA.CFG filein each of the subdirectories that have binary files. These configuration files
allow the user to modify software configurations. (See CONFIGURATION FILE on page 22).

The L1B sub-directory contains the following static link libraries:

-id_drvl.lib - Microsoft C 5.1 Large Memory Model
-id_drvl7.lib - Microsoft C 7.0 Large Memory Model
- iddp.lib - Borland Pascal 7.0 Protected Mode Import Library
- iddrvhcf.lib - Metaware High C 3.3 Flat Model

- idrvbc31.lib - Borland C 3.1 Large Memory Model

- idrvbc40.lib - Borland C/C++ 4.5 Large Memory Model
- idvb.lib - Microsoft Visual Basic 3.0 Import Library

- idwbc40.lib - Microsoft Windows 3.1/3.11 Import Library for Borland C/C++ 4.5 or

Data Device Corporation
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Microsoft Visual C/C++ 1.5 applications.

The INC sub-directory contains the include files for C/C++, Pascal (Rea and Protected Mode) and Visual

Basic applications:

-drv.in

- include file for C/C++ applications

- const.bas, func.bas - includefilesfor Visual Basic applications

- idea_pm.pas
- ideadrv.pas

- include file for Pascal Protected Mode applications
- include file for Pascal Real Mode applications.

NOTE: The other files contained in the INC directory are included automatically and must not be
modified by the user.

The SAM PL ES sub-directory contains the following examples of IDEA applications:

NOTE:

- BC_BRKW- this sub-directory containsa"C" application under MS Windows. The application

-C

- PPM

- PRM

-VB

may be compiled with either MS Visual C (Quick Win) or Borland C (EasyWin)
compilers. The import library IDWBCA40.LIB must be added to the project.

this sub-directory contains 2 "C" applications under MS DOS. The applications may
be compiled with any of the above mentioned C compilers. The corresponding IDEA
static library must be added to the project.

this sub-directory contains 3 "Pascal” applications under MS DOS. The applications
may be compiled with Borland Pascal 7.0 for Protected Mode.

this sub-directory contains 3 "Pascal” applications under MS DOS. The applications
may be compiled with Borland Pascal 7.0 for Real Mode.

thissub-directory containsa"Basic" application under MSWindows. The application
contains 2 files (*.bas and *.frm). It may be compiled with MS Visual Basic 3.0.
Include files CONST.BAS and FUNC.BAS must be added to the VB project.

- PM_DEMO- DEMO project for Parameter Monitor (see PMON USER GUIDE for details).

1.

IDEA FOR WINDOWS must be installed before running any other application ("C" or
"Basic") under MS Windows.

2. Beginning from Software Release 4.0 you must not modify the IDEA.CFG file and the

*. BIN, *.symfilesin the case of Windows applications. Instead, the card(s) configuration
and the desired application type should be defined interactively from the Control Panel.
Theselimitations are required to alow separate IDEA applicationsto be run as separate tasks
and as aresult fast switching between the different types of card applicationsis facilitated.
For example, you can run the Menu/1553B Bus Controller with the Turbo Monitor and then
runthe Driver/1553A Bus Controller with the Regular Monitor without exiting Windows and
redefining of the IDEA environment variable.
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Note: If you are only installing the Windows Menus, skip to page 55.
USING THE IDEASOFT PROGRAM : Checking to see what software you can use.

After you have installed the software, you can use the IDEASOFT.EXE program in the root of the IDEA
tree to determine the software that can be used. To use this program type the following at the DOS prompt:

C (changeto drive with IDEA software)

CD | DEA400\ BI N (moveto the bin directory of the IDEA tree)
SETI DEA M B (setup path for binary and symboal files)

cD .. (move to the root of the IDEA tree)

| DEASOFT (execute the | deasoft program)

The screen should appear as follows:
D D C

I DATA DEYVICE CORPORATION
BOHFMTA, H.Y.
TEL. 516-567-5L60D

BUZ—SS02 6

v’ MENUS ' TURBO PASCAL LIB RECONET RUCTOR
¥ MICROSOFT C LIB PRODUCT ION TEST EPLAN

v/ BORLAND C++ LIB VALIDAT ION TEST FPLAN

¢/ HIGH ¢ LIB 15634 FROTOOOL

o/ WINDOWS DLL PARAMET ER MONIT OR

The screen aboveisdisplayed if you have the BUS-69025 PAL (U54C-25) ingtalled. The checked valuesare
also displayed in green if you have a color monitor. These check markstell you which Software Packages
the protection PAL allows you to access.

If the screen comes up with nothing checked (ALL optionsin RED), it could be one of the following:
A) The card is not installed in the computer.

B) Y ou did not type SeTI DEA M B before running the IDEASOFT program.
C) The base address or interrupt request value in the | DEA. CFG file does not match what is
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jumpered on the card. (See CONFIGURATION FILE, page 22).
RUNNING THE MENU DRIVEN SOFTWARE FOR THE FIRST TIME

The BUS-6551711 comeswith, at aminimum, a U54C PAL (U54B on older IDEA Cards) which is capable
of running DOS/Windows menus to control the card.

Before preceding any further it is wise to run the menu software to insure that the card, PAL and software
areinstalled properly.

To run the menu software, type the following:

C (changeto drive with IDEA software)

CD | DEA400\ BI N (moveto the bin directory of the IDEA tree)
SETI DEA M B (setup path for binary and symboal files)

| DEA (execute the MENU software)

If the card is running and configured correctly the initial menu screen should appear with | D E A displayed
in big block letters. At the bottom of the screen a message should appear indicating -> "Self Test Passed".
If this message does not appear one of the following problems may have occurred.

A) Thecardisnot installed in the computer.

B) SETIDEA was not run or was run incorrectly, so initialization of the environmental variable
did not proceed correctly. At the DOS prompt and while in bin directory of the IDEA tree,
type SETI DEA M B and then type SET, there should be aline:

| DEA=C: \ | DEA400\ BI N\ CARD\ MB.

C) Thejumperson the card which indicate the base address and interrupt request do not agree
with the values that were given during installation of the software. In thiscase, the user must
determine the base address and interrupt request on the card and modify the | DEA. cFGfile
(see CONFIGURATION FILE on page 22).

If you are able to determine that none of the above problems has occurred and the card in still not passing
the self test, the problem is most likely a conflict between your base address and another program using the
same half segment or an interrupt conflict. At this point, turn off the computer and remove the card and
determine another half segment that is free in your computer. Change the jumpers on the card and then
reinsert the card into the 8-bit dot. Now the | DEA. cFGfile must be modified to so it can access the new half
segment in memory (see CONFIGURATION FILE on page 22). Try to run the software, if it still does not
pass repeat the process with a different base address or interrupt request.
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THE IDEA ENVIRONMENT

The software downloaded to the card (binary and symbol files) reside in adirectory which is specified by
the environment variable called I DEA.

This variable must set before running the program.

Suppose, for example, that you want to run | DEA. EXE with the Fast Monitor and the 1553A option. The
IDEA variable should be assigned as follows:

SET | DEA=C: \ | DEA400\ BI N\\ CARD\ MA_F

If you run your program or | DEA. EXE from a directory which contains the files downloaded to the card, you
do not have to define the variable IDEA.

To cancel the variable, smply type:

SET | DEA=

We recommend that the user append the PATH statement in their AUTOEXEC. BAT to include the path to the
subdirectory C: \ | DEA400\ BI N\ s that the | DEA. EXE menu program can be run from any subdirectory.

Note: Thereare no spaceson either side of the" =" sign in the SET statement.
WARNING:

1) Make sure that the IDEA variable specifies the correct sub-directory of the type of program you
would like to run. Use the SET command to check its value.

2) Don't mix *. Bl Nand *. syMfilesfrom different subdirectories. Although they may have the same
name and size, they have different contents.
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Using Setidea

SETIDEA.BAT isabatch file located in the bin directory of the IDEA tree.

Its purpose is to quickly set the path for the environmental variable IDEA so that the correct software is
downloaded to the card. Since there are many different ways the software can be run, the parameters for

SETIDEA allow the user to change the IDEA variable and run the card as specified.

The syntax of SETIDEA are asfollows: (“|” canread asan “or”)

SETIDEA ML A/ B [F|T] or
SETI DEA P| R V| O

M - stands for MENU L - standsfor LIB

A - standsfor 1553A B - stands for 1553B

F - standsfor FAST MONITOR T - standsfor TURBO MONITOR
P - stands for PARAMETER MONITOR

R - stands for RECONSTRUCTOR

V - standsfor VTP

O - standsfor PTP

SETIDEA M B F, SETIDEA P, SETIDEA L Aareal lega commandsusing SETIDEA. They will set the
environmental variable IDEA asfollows:

SETIDEA M B F => MENU software using 1553B protocol and FAST MONITOR
SETI DEA P => PMON software
SETIDEA L A => LB software using 1553A protocol

If the user were to type SET at the command prompt after each SETIDEA command the IDEA variable path
will change as follows:

| DEA=C: \ | DEA400\ BI N\ CARD\ MB_F
| DEA=C: \ | DEA400\ BI N\ CARD\ PMON
| DEA=C: \ | DEA400\ BI N\\ CARD\ LA

Only one software package can be used at any onetime. Thus, if you are using MENU (DOS Menus) with

1553B protocol and now wish to use 1553A protocol, you must exit out of MENU and type SETI DEA M A
to switch IDEA to the correct directory.
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CONFIGURATION FILE

The CONFIGURATION FILE consists of assignment instructions used to initialize certain program
parameters. Thefileis named | DEA. CFG and each line has the following syntax:

<keywor d>=<val ue>

There are | DEA. CFGfilesin each subdirectory that contain binary and symbol files (every subdirectory of
CARD). Theconfiguration filelocated in the C: \ | DEA400\ BI N\ CARD\ MB directory should be modified when
using the MENU 1553B software. The configuration file located in the C: \ | DEA400\ BI N\ CARD\ MA should
be modified when using the MENU 1553A software. You must be careful to modify the correct
configuration filefor the software that you will be using and that MEMORY and INTERRUPT havethe same
values as the jumpered IDEA card. At aminimum, the file should contain the lines:

MEMORY=D000

TYPE=3
I NTERRUPT=3

The keywords are:

MEMORY - Thisinstruction defines the memory location (base address) occupied by the IDEA
board. The values specify half segment boundaries; the legal values are A000, A800,..., FO00, F800.
All 4 characters should be specified. Thishalf segment must have the same value as the base address
jumpered on the board. If you change the base address jumpered on the board and do not want to
reinstall the software, ssmply change the MEMORY value to the new address.

Usually, at least one of the half segments A000, A800, DOOO, or D800 are free.

Example: MEMORY=D000

INTERRUPT - Thisinstruction specifies an integer which determines the interrupt request line used
by the IDEA card. The value of this keyword must be the same as the value jumpered on the card.
If you change the jumpered value you must edit this line to match the jumpered value or else you
will not be able to run the software.

Example: | NTERRUPT=3

TYPE - Thisinstruction defines the card's hardware version.

Example: TYPE=3 (defines MK |1 hardware)
TYPE=1 (defines MK | hardware)
TYPE=4 (defines VME/V XI hardware)
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1553 - Thisinstruction specifies whether 1553A or 1553B should be emulated.

Example: 1553=A
1553=B

DEBUG(optional) - Thisinstruction allows you to exit the IDEA.EXE program to a DOS shell by
pressing FO.

Example: DEBUG=yes

EXPANDED (optional) - This instruction alows you to use expanded memory for the Monitor
stack. Only non-cyclic stacks are supported when this option is invoked. Both EMM 4.0 and
COMPAQ EMM 3.2 standards are supported.

Example: EXPANDED=yes

COLORS (optiona) - This instruction assigns the colors used be the program. The colors are
numbered as follows:

0-BLACK 2 - GREEN 4 - RED 6 - BROWN
1-BLUE 3-CYAN 5- MAGENTA 7-WHITE

The color mapping is specified by a vector with 8 entries, numbered O to 7 from left to right. The
value in the Jth position defines which color shall be used instead of color J. The default mapping
is:

COLORS=01234567
Example: COLORS=0 12 37567 (replaces red by white)
Note: COLORS=00772007 (best color selection for B&W display)

SETUP(optional) - Thisinstruction specifies auser setup file which is used to overwrite the IDEA
program default values. The instruction has the form:

SETUP=ny_set.sup (the sup extension stands for SetUP)
KEY STROKE(optiona) - Thisinstruction causes the IDEA program to automatically execute the
specified keystroke file. The execution beginsimmediately after entering the root menu for he first
time. The keystroke file is executed after loading the setup file. The instruction has the form:

KEYSTROKE=ny_key. pl b (the plb extension stands for PLayBack)
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DELAY (optional) - Thisinstruction specifies an integer which defines the delay before reading the
next keystroke from the playback file. This option is useful for demonstration or debugging
purposes. Aninstruction that setsDELAY equal to 1 will causethe IDEA program to enter the main
menu without the need for intervention from the keyboard. Thisis useful when running the IDEA

from a batch file. The default assignment is:
DELAY=0

PRN_SCREEN (optiona) - By default F7 outputs the current screen to the printer. Thisinstruction
can be used to redirect the output to afile. The instruction has the form:

PRN_SCREEN=f i | enan®e. prn
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The remaining sections describe in detail the operation of the DOS/Windows Menus which come with the
BUS-6551711 card. For operation information on the other software packages that your PAL can support,
refer to that specific software manual.

OPERATION OF DOSMENU

The 1553 IDEA provides a menu-driven interface for defining al options, parameters and data. The menus
are organized in atree structure asillustrated in FIGURE 8. The root menu is shown in FIGURE 9.

Whilein amenu page the cursor is controlled by the standard positioning keys: right/left arrows, up/down
arrows, End, Home and Tab.

Menu pages can be printed at any time by pressing Shift-PrtSc.
Each menu contains the menu path-name located at the top-left corner of the screen, alist of sub-menus
displayed across the top of the screen in the form of abar (where applicable), menu variables and alist of

function keys located at the bottom of the screen.

Sub-menus are chosen in one of two ways. by typing the bold character in the sub-menu name or by
positioning the cursor on the name and striking Enter.

The menu variables specify all user definable parameters. The value of a variable is changed by simply

positioning the cursor on the appropriate field and overwriting its contents. When relevant, the user is
assisted by windows explaining the options and iswarned if he attemptsto enter anillegal value.
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As mentioned earlier, the bottom line of each menu page containsalist of function and control keys. Their
definitions are as follows:

F2- ABORT
The ABORT option returns the user to the parent menu without updating internal variables.

F3-RESET

The RESET option resets the card and returns control to the root of the menu tree without
modifying the setup. This option is always available - even when keystrokes are read from afile
instead of the keyboard.

F4-TO ROOT
The ROQOT option returns the user to the root of the menu tree after updating internal variables.

F5- KEYSTROKE
The KEY STROKE option provides the following functions:

* SAVE
SAVE causes all subsequent keystrokes to be recorded in a disk file. This operation is
terminated by pressing F5 once again. The file name is specified by the user and the
extension ".plb" (playback) is automatically appended.

* READ
READ causes previously saved keystrokes to be read from afile instead of the keyboard.
The file name should be given without the extension ".plb".

* LIST
LIST displays al file names ending in ".plb" in the default directory. A fileis READ by
positioning the cursor on the appropriate name and striking ENTER. The LIST option is
exited by striking Esc.

F6- NO DISPLAY
The NO DISPLAY option suppresses the display of the menu's bottom line.

F7 - PRINT SCREEN
The PRINT SCREEN option sends the current screen to the line printer or to a file (see
CONFIGURATION FILE on page 22).

F10 - NEXT
The NEXT option toggles the contents of the screen’s bottom line (since more than one line is
required to display all the function key options).

Esc- RETURN
Esc returns the user to the previous menu.
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MODES OF OPERATION

The 1553-IDEA WORKSTATION has 3 modes of operation (FIGURE 9):
1. SETUP
2. RUN

3. DISPLAY COMMUNICATION STACK

The SETUP mode allows the user to define parameters, and data with the assistance of a menu-driven
interface. All set-ups and keystrokes can be saved for future use. No real-time activity is performed while
in this mode.

In RUN mode the previously defined setup is executed. The BC/RTstransmit and receive 1553 traffic and
the Monitor stores the messagesin acyclic buffer. ThelBM, in real-time, copiesthe Monitor's buffer to a
much larger stack in its own memory space and updates a screen of counters (number of messages and error
types per RT). No modification of parameters or datais supported during RUN mode.

TheDISPLAY COMMUNICATION STACK mode allows the user to examine monitored traffic. Sincethe
stack can be of considerable size (> 100K B), tools are provided for searching, scrolling, saving, and printing
the stack.

1553 | DEA
Set up Run Communi cat i on_St ack
Esc return F2 abort F3 reset F4 to_root F5 keystroke F10 next
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FIGURE 9. ROOT MENU

SETUP MENU

All parameters and data are entered viathe SETUP menu (FIGURE 10).

/ setup

d obal _defs Moni t or BC RT Dat a_t abl es Load\ Save_set up

FIGURE 10. SETUP MENU

GLOBAL DEFINITIONS

The GLOBAL DEFINITIONS, illustrated in FIGURE 11, are common to the BC, RTs and Monitor. In
addition to choosing from 4 sub-menus, the user can modify atable consisting of the following variables:

1. Transmit Amplitude
The transmit amplitude of the BC and RT can be varied from 0.10 to over 18 volts P-P as
measured across a 77 ohm load attached to the card's triax connector. The amplitude is
specified by entering a number between 0 (minimum) and 255 (maximum).

2. Response Timeout
The response timeout counter of the BC, RT, and Monitor can be programmed with the
following values. 14, 16, 18 and 20 microseconds. If a status word is received after the
allowed time, the Monitor and BC will detect a"No Response" error but the word will not
be stored. Thisdefinition aso affectsan internal RT when participating in an RT-RT transfer
with an external RT serving as transmitter.

/ set up/ gl obal _defs

Legality St ack_organi zati on st at us_Mask Term nal _activity
Transmt Anplitude: 200
Response Ti neout : 14 usec
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FIGURE 11. GLOBAL DEFINITIONS MENU

Legality

The LEGALITY menuisshown in FIGURE 12. The legality detection option determines whether or not
message legality should be checked by the RTs. If the option is chosen, the RT will respond to illegal
commands with ME=1 in the status.

The user can choose whether or not to implement the broadcast option. If broadcast is not implemented, the
RTswill ignore such messages and the Monitor will flag them asillegal.

Each mode code, including all reserved codes, can be defined as legal or illega. However, if MIL-
STD-1553B associates aunique T/R bit value with amode code, then the same mode code with the opposite
T/Rbitvalueisawaysillegal. If areserved codewith dataislegalized, it will belega for both valuesof T/R.

The legality detection option, broadcast implementation option, and mode command legality are defined

by entering Y/N in therelevant field. These definitions effect all RTs. By default, all options and al non-
reserved mode commands are legal.

/ setup/ gl obal defs/legality

Br oadcast : Yes Legality Yes
Mode Conmands Wt hout Data Mode Commands W th Data

00000 Dynam c Bus Control Yes 10000 Transmt Vector Wrd Yes
00001 Synchroni ze Yes 10001 Synchroni ze Yes
00010 Transmit Status Wrd Yes 10010 Transmt Last Command Yes
00011 Initiate Self Test Yes 10011 Transmt BIT Word Yes
00100 Tx Shut down Yes 10100 Sel ected Tx Shut down Yes
00101 Override Tx Shutdown Yes 10101 Override Sel. Shutdown Yes
00110 Inhibit TF Bit Yes 10110 Reserved No
00111 Override Inhibit TF Yes 10111 Reserved No
01000 Reset Renpte Ter m nal Yes 11000 Reserved No
01001 Reserved No 11001 Reserved No
01010 Reserved No 11010 Reserved No
01011 Reserved No 11011 Reserved No
01100 Reserved No 11100 Reserved No
01101 Reserved No 11101 Reserved No
01110 Reserved No 11110 Reserved No
01111 Reserved No 11111 Reserved No

FIGURE 12. LEGALITY MENU
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Stack Organization
The STACK ORGANIZATION menu is shown in FIGURE 13.

The stack size can be varied in 2KB increments from 64KB to the maximum available RAM space under
DOS. In order to assist the user, the maximum available space appears on the screen.

The stack may be defined as cyclic (i.e., overwritten after it isfilled) or non-cyclic.

/ set up/ gl obal _def s/ stack_or gani zati on

Stack Organization

Stack Capacity: 45 K words

No-cyclic st ack

FIGURE 13. STACK ORGANIZATION MENU

Status Mask

The Monitor masks all received statuswords. The most significant 5 bitsinthe STATUS MASK are always
"0"'s, the remaining bits are defined by the user. If abit in the mask word is set to 1 and the corresponding
bit in the status is aso set to 1, the Monitor detects an exceptional condition. Exceptional conditions are
counted in real-time and denoted in the stack. The menuis shown in FIGURE 14. By default, all mask bits
are set.

/ set up/ gl obal _def s/ st at us_nask

St at us Mask

111 111 11111 Message
Error

FIGURE 14. STATUSMASX MENU
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Terminal Activity

The TERMINAL ACTIVITY menu (FIGURE 15) defines the set of emulated terminals (RTsand BC). If
the BC isemulated, it must be assigned aterminal address (since after passing control it may become an RT).

By default, the BC and 4 RTs are emulated; they are assigned terminal addresses 0 and 1-4 respectively.
The activity of terminal 31 (broadcast), as determined by the LEGALITY menu, is also indicated.

/ setup/ gl obal _defs/term nal _activity

Enul ated RTs and BC

Bus Controller

Emul at ed: Yes By terminal: 00
Tadr Tadr Tadr Tadr
00 Yes BC 08 No 16 No 24 No
01 Yes 09 No 17 No 25 No
02 Yes 10 No 18 No 26 No
03 Yes 11 No 19 No 27 No
04 Yes 12 No 20 No 28 No
05 No 13 No 21 No 29 No
06 No 14 No 22 No 30 No
07 No 15 No 23 No Bcst Yes

FIGURE 15. TERMINAL ACTIVITY MENU

MONITOR

The Monitor operation is organized asa pipeline with 3 stages: the first stage monitors all messages received
from the bus, the second stage stores selected messagesin a circular buffer, and the third stage transfers the
contents of the circular buffer to the IBM stack. The second and third stages are programmed by the
SELECTION and CAPTURE menus respectively (FIGURE 16).

Thefirst stage of the Monitor's pipeline listens on both buses until it detects a command and then receives

exclusively from the active bus until the message is completed or invalidated. All errorsrecognized by the
Monitor, except "Incorrect RT address in status” and "Flagged bit in status”, invalidate the message.

Data Device Corporation 32 BUS-65517 User’'s Guide



/ set up/ noni t or

Sel ection Capture

FIGURE 16. MONITOR MENU

Selection
The SELECTION option (FIGURE 17) specifieswhich messages should be stored in the circular buffer. The
selection is based on the values of the 11 bits: termina address, T/R, sub-address. After choosing this
option, a32 X 32 matrix with rows corresponding to terminal addresses and columns corresponding to sub-
addressesis displayed. The user can modify the contents of the matrix with the following values:

1. "R"-recelveonly

2. "T" -transmit only

3. "X" - both receive and transmit

4. "." - not selected (The user can also enter a "space”; however, for readability, a period is
echoed to the screen).

To facilitate the rapid modification of the matrix, the user can choose the "Fill to end of line" mode. While
in this mode, al entries from the cursor position to the end of the line will be defined by a single keystroke
of the desired character. The"Fill to end of line" mode istoggled by pressing "F".

The matrix is split between two screens toggled by PgUp/PgDn.
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/ set up/ moni tor/sel ection

Mot tor Message Selection

SUE - ADIDERE S5
— O 4 b= 1z 15 20 24 ig
T OO x o ok ox E H oM oM H oM oM X X M H oM oM H oM oM X X HoM
E oM oM oM M HoM oM o oM oH oM 2 M HoM oMo oM oH oM 2 MM
E oM oM oM M HoM oM o oM oH oM 2 HoM oMo oM oH oM 2 MM
" ES £ M M o2 MM oM oM M o2 MM oM oM
I
4 oM oM oM M M MM M M oM MM oMM M MM oM M 3 MM
fI H oM MM E E H oM MM H oM oM H oM oM X E H oM oM X 33 HoM
o H oM MM E E H oM MM M oM H oM oM X E H oM oM X 33 HoM
L HoM oM oM M M HoM oM oM oM oM oM E M oM oH oM 2 MM
Aogl o oxox oM oM oM oM oM oM E HoM oMo oM oH oM 2 MM
ju] oM oM ESS £ 4 MoMoM oM HoM oM oM MM oM oM 2 E MM oM oM
e} M oM S selecticon opticns -
Ty = Mo T Mo
R - - F - Fecelve messadge X - FX & T messadge - )
E 12| = = T - Transmit meszadge T - Mot selected 2 o 2
3
M M M oM M
g 2 2 F - Fill ("F" toggles the "FILL to ered of lins oA ~{ P
2 g N L= 2l b oY M XM £ HoM
=0 4

FIGURE 17. SELECTION MENU

Capture

The CAPTURE option (FIGURE 18) specifies an event which determines when to start the transfer of 1553
messages to the IBM stack. Sincethe card stores all selected messagesin a circular buffer, the information
immediately preceding the capture event is also available. If fewer than 2K words preceded the capture
event, all the words will appear on the stack. If more than 2K words preceded the capture event, then
between 2K and 4K words will appear on the stack.

The capture event is marked in the Communication Stack by the word "CAPTURE" in inverse video. In
addition, a TTL trigger of width at least 3 microseconds is outputted to the card's D-type connector.

/ setup/ moni tor/capture

Capture starts at: |Inmrediate

Cptions
I - Inmediate
- Ziommared

E - BException

FIGURE 18. CAPTURE MENU T - Teicggrer

1. Immediate
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Stack storage starts immediately.

2.  Command template
Capture starts after detecting a match between a command and atemplate of 1's, O'sand X's
(don't cares). After choosing this option, the default template appears on the screen and may
be modified. The user returns to the MONITOR menu by pressing Esc.

3. Exception
Capture starts after detecting any one of the following events:

- any exception

- invalid command
- invalid data

- invalid status

incorrect RT address in status

flagged bit in status (as determined by the status mask)

no response

early response

gap preceding dataword

illegal mode or broadcast command

After choosing the exception option, the above list of possibilities appears on the screen. The exception is
selected by placing the cursor (with the up/down arrows) on the appropriate row and pressing Esc.

4. External trigger
Capture starts after detecting alogic "1" level on the external trigger input located on the
card's D-type connector.

The CAPTURE and SELECTION options are independent; as aresult, the capture event can be determined
by any message, even when not selected.
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BC

The BC activity is defined by a set of MESSAGES organized in aFRAME (FIGURE 19).

/ set up/ bc

Message Fr ane

FIGURE 19. BC MENU

Message

The BC supports 250 independent messages and all communication formats. Each message is defined by
apage asillustrated in FIGURE 20.

Messages areidentified by anumber (1 - 250) located at the top of the page. The user can access other pages
by pressing PgUp/PgDn or by overwriting the page identification number.

/ set up/ bc/ nessage

Message - 1
Communi cati on type: Receive
t adr t/r sadr went
bas A FT - 01
01 R 01 01 B | —------ > | cady -:-1|
01 words
time to next nessage: data table bus error: None
Def aul t number :
95 usec. 1 A "

FIGURE 20. MESSAGE PAGE

The communication type is defined by 4 values:

1. "R"-Receve (including broadcast)
2. "T" - Transmit

3. "X"-RT-RT

4. "M"-Mode

When the cursor is positioned on the communication type field, a window reminding the user of the above
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options appears.

The user modifies the command's fields by overwriting their default values (using radix 10). The T/R field
can only be modified in the case of mode commands. A pictorial description of the message appears on the
right-hand side of the screen.

The"timeto next message” definesthe time from the start of the current message to the start of the following
one. The time has an accuracy of 5 microseconds and a maximum value of 130,000 microseconds. The
default value is based on the message length (including a response time of 10 microseconds) and an
intermessage gap of approximately 25 microseconds. This calculation does not take into account word/bit
count errors. A different value can be defined by pressing "U" and entering the desired time.

If the user defines atime resulting in an intermessage gap |ess than 25 microseconds, the present message
will always be completed but the following intermessage gap may approach 25 microseconds. For example,
if the user defines a receive message with 5 data words and a word count error "missing 2 words', then the
BC can implement atime to next message of 4*20 + 10 + 25 = 115 microseconds.

The next variable in the MESSAGE menu is the data table ID number (1-250). This number identifies the
data table used for transmit/receive messages.
The bus can be defined as A or B.

The BC can inject awide variety of errorsin the words which it transmits. When the cursor is placed on
the error field, awindow (FIGURE 21) appears with the following contents:

error types

- Length

- Encodi ng
- Gap

- No error

Zomr

FIGURE 21. ERROR OPTIONSWINDOW
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After choosing one of the error options, an additional window appears for further error specification.

1.

Length
Length errors are of two types. word count and bit count. The window for defining word
count errorsisillustrated in FIGURE 22.

Length error: W
W- Word count
B - Bit count

1 words

FIGURE 22. WORD COUNT ERROR WINDOW

The number entered defines the change in the number of data words to be transmitted. If the
message defines N data words, the actual number of words sent can vary fromOto N + 1.
For example, if areceive message has aword count of 7 and the user defines a change of -3,
only 4 datawords will be sent.

Bit count errors (FIGURE 23) are defined by two values. the number (+2, +1, -1, -2) of
extra/missing bits and the word position in the message. The first word in the message is
numbered 0. For example, in areceive message the command is numbered O and the first
dataword is numbered 1.

Length error: B
W- Word count
B - Bit count

-2 bits in wrd 4

FIGURE 23. BIT COUNT ERROR WINDOW

Encoding
Two types of encoding errors can be injected: signal inversion and glitches.

Signal inversion isimplemented by exchanging the outputs of the Manchester encoder while
glitches are achieved by forcing the encoder outputs to equality (i.e., no transmitter output).

The encoding error timing is controlled by two parameters:. error width and error location.
The error width has a resolution of 50 nanoseconds and a maximum value of 3.00
microseconds. Errorsbegin on half bit boundaries. Thewindow for defining encoding errors
isillustrated in FIGURE 24 (the window shows the definition for a parity error in data word
number 2).
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I nverse

Word nunber: 2
Begin after: 38_ hal f bits
W dt h .20 *50 nsec.

FIGURE 24. ENCODING ERROR WINDOW FOR PARITY ERROR

3. Gap
The BC caninject agap of 3 or 4 microseconds (from zero-cross of parity bit to zero-cross

of following sync) between contiguous words.

The window for defining gap errorsisillustrated in FIGURE 25.

gap error:

3 usec. before word no. 5_

FIGURE 25. GAP ERROR WINDOW

Frame
The FRAME, illustrated in FIGURE 26, defines the contents and timing for a complete communication
period. The FRAME contains up to 1000 messages divided into minor frames of equal duration. The minor
frame time has an accuracy of 5 microseconds and amaximum value of 2** 32 microseconds (about 1 hour).
The FRAME can be repeated periodically; its duration is the sum of minor frame times. Each entry in the
FRAME is either a message number (1-250) or one of the following symbols:

- M (end of minor frame symbol)

- F (end of FRAME symbol)

Empty minor frames can be specified by entering successive M's.

The next message to be sent is pointed to by "<".
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/ setup/ bc/ franme FRAME- TABLE

M nor frane tine: 500 usec

0 1 2 3 4 5 6 7 8 9
000 1< 2 3 M 5 6 F 8 9 10 s & B -01
010 11 12 13 14 15 16 17 18 19 20 e e |:.=-:1r .:,1|
020 21 22 23 24 25 26 27 28 29 30 06 words
030 31 32 33 34 35 36 37 38 39 40 T
040 41 42 43 44 45 46 47 48 49 50
050 51 52 53 54 55 56 57 58 59 60 data tabl e no: 1
060 61 62 63 64 65 66 67 68 69 70
070 71 72 73 74 75 76 77 78 79 80 Gap error:
080 81 82 83 84 85 86 87 88 89 90 Gap of 3 usec
090 91 92 93 94 95 96 97 98 99 100 Before data word 05
100 101 102 103 104 105 106 107 108 109 110
110 111 112 113 114 115 116 117 118 119 120
120 121 122 123 124 125 126 127 128 129 130
130 131 132 133 134 135 136 137 138 139 140
140 141 142 143 144 145 146 147 148 149 150 O - Options

FIGURE 26. FRAME

In addition to moving with the arrow, Home and End keys, the user can jump 100 entries in the FRAME by
pressing PgUp/PgDn.

When the cursor is placed on a message number, a pictoria description of its format appears on the right-
hand side of the screen. In addition, the relevant data table number and error definition are also shown.

The message can be displayed and edited by pressing "E" (Edit); the user returnsto the FRAME by striking
Esc.

Items may be deleted or inserted by pressing the"Déel" or "Ins' keys. "Dd" deletesthe item under the cursor
and shiftsall following entriesto theleft. "Ins' insertsan"M" and shiftsall following entriesto theright (the
"M" can then be overwritten).

The minor frame time is changed by pressing "T" and entering the desired value.

A window reminding the user of the available options (FIGURE 27) is obtained by pressing the letter "O".

options

E - Edit nessage

T - Tinme of mnor frame
Del - Delete an item
Ins - Insert an item

FIGURE 27. FRAME OPTIONSWINDOW
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RT

The 1553-IDEA concurrently emulatesup to 31 RTs. Each RT complieswith MIL-STD-1553B requirements
and options, except for the following limitations:

the intermessage gap following a broadcast command should exceed 15 microseconds

- whilean RT is actively transmitting or receiving it will not respond to commands on the
alternate bus

The RT's responses to commands is summarized in Appendix C.

Each emulated RT hasits own last status and last command words. The status bits MESSAGE ERROR,
BROADCAST COMMAND RECEIVED, and DYNAMIC BUSCONTROL ACCEPTANCE aredetermined
dynamically. The emulated RTs share 252 data tables together with the BC.

If an RT receives a command such that the given value of terminal address, T/R, and sub-address is not
associated with any data table in the range 1 - 250, the command is considered illegal. Illegal receive
(transmit) commands are mapped automatically to data tables 0 (251). The association is defined by the
DATA TABLE menu. If theillegality detection option was chosen in the GLOBAL DEFINITIONS menu,
the RT responds with ME=1 in the status but does not transmit data. The RT behaves similarly regarding
illegal mode codes.

Each RT can become a BC after receiving the mode command DYNAMIC BUS CONTROL. Upon
receiving control, the new BC issues the next message in the FRAME after a programmable delay.

Errors are defined individually for each RT (and not on a message basis). All error types can be injected
when the BC isexterna to the 1553-IDEA. However, if amessageisinternd (i.e., both the BC and the RT
are emulated), the only RT error type executed is late response; other RT error typeswill beignored. Late
responses to internal messages are provided so that external RTs participating in RT-RT transfers can be
tested.

If no errors are injected by the RT, its response timeis 10 microseconds. The RT does not detect legality
when injecting the following errors. word length, gap, and encoding.

Each RT is defined by a page as shown in FIGURE 28.
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/setup/rt

Active as RT

Rermote Termi nal 01

Def aul t status:

000 000 000 00

Error:

None

Bus control
acceptance: No

Del ay After
DBC accept ance: 40 usec

O - Options

FIGURE 28. RT PAGE

Each RT pageisidentified by itstermina address (0 - 30) located at the top of the page. The user can access
other pages by placing the cursor on the page number and entering the desired value. The PgUp/PgDn keys
are available, irrespective of the cursor position.

The RT page contains the following parameters:

- Default Status

The user can define any status bit, except the terminal address, to have a specified value.

- Error

In addition to all the errors defined on the BC M essage Page, the user may define terminal
address and response errors (FIGURE 29).

Error type:

L - Length T - Tadr
R - Response G - Gap
E - Encoding N - None

FIGURE 29. RT ERROR OPTION WINDOW

The user can replace the terminal address in the status with any value.
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The response errors (FIGURE 30) are asfollows:
* "N" - no response on bus A, B or both
*  "L" - late response (12 - 30 microseconds, with 1 microsecond resolution)

*  "A" - response on dternate bus

Error type:

L - Length T - Tadr
R - Response G - Gp
E - Encoding N - None

FIGURE 30. RT RESPONSE ERROR WINDOW

- Bus Control Acceptance
The user can determine whether or not the RT will accept bus control after receiving the
mode command "Dynamic Bus Control". The RT will accept control only if "Dynamic
Bus Control" islegal. Thefirst message issued by the new BC can be delayed from 40 to
130,000 microseconds (accuracy +/-5 microseconds).

DATA TABLES
The 1553-1DEA supports 252 independent data tables for transmit/receive messages.

Each transmit/receive data table is defined by a page as shown in FIGURE 31.

Data Device Corporation 43 BUS-65517 User’'s Guide



/ set up/ dat a/ RX_TX

Data table - 1
Size: 16 O - Options
Word # Dat a [ hex] Word # Dat a [ hex]
1 0110 17:
2 0101 18:
3 0102 19:
4 0103 20:
5 0104 21:
6 0105 22:
7 0106 23:
8 0107 24:
9 0108 25:
10: 0109 26:
11: 010A 27:
12: 010B 28:
13 010C 29:
14 010D 30:
15 010E 31:
16 010F 32:

FIGURE 31. TRANSMIT/RECEIVE DATA TABLE PAGE

Each datatable isidentified by anumber (0 - 251) located at the top of the page. The user can access other
pages by pressing PgUp/PgDn or by overwriting the page identification number.

Thedatatable size (1 - 32) is specified by theuser. The memory space reserved for the tables consists of 4K
words. |If the user attempts to define more data, a warning is issued.

The datais displayed in hexadecimal. The default data of table T, word N is256* T + N. The contents are
modified by overwriting the default values. The user can move between the 2 columns of data by pressing
either TAB or Shift+TAB.

There are 2 independent mappings which refer to data tables: one for internal BC messages and the other
for internal RTs.

The internal BC message mapping determines which data table should be used by the BC for each
transmit/receive message. This mapping is defined by the data table field in the message pages.

The mapping for the interna RTs determines which data table an RT should use when responding to a
command. Each value of terminal address, T/R bit, and subaddress is associated to a unique table. If the
data table number isin therange 1 - 250, the command is considered legal. Datatables0 (251) are used for
illegal receive (transmit) commands. If acommand is not defined as legal (by the user), it is automatically
considered illegal and mapped accordingly. The tables used for illegal commands have a fixed size of 32
words.

Data Device Corporation 44 BUS-65517 User’'s Guide



Thelist of commands for internal RTs which refer to a data table can be viewed and edited as described
below.

The DATA TABLE menu has the following options (FIGURE 32):

N - Next unused table
S - Space avail able

R - RT command | i st
M- BC Message |i st

I ns- Insert

Del Del et e

U - Un Del ete

FIGURE 32. TRANSMIT/RECEIVE DATA TABLE OPTION WINDOW

* "N" - The next unassigned table (i.e., atable not referred to by any internal RT or BC) is
displayed.

* "S" - The amount of memory space available for additional datatablesis displayed.

* "R" - The list of commands (for internal RTs) which refer to the data table is displayed.
Note that the list is sorted.

* "M" - The list of messages (defined by the internal BC) which refer to the data table is
displayed.

The data table can be modified with the following keys:

* "Ins" - The word under the cursor is duplicated and all subsequent words are shifted
downwards. The duplicated word can then be overwritten if desired.

* "Dd" - Theword under the cursor is deleted and al subsequent words are shifted upwards.

* "U" - Theword previously deleted isinserted at the cursor's position.

The options Ins, Del, and U update the table size displayed at the top of the page.
Thelist of commands (for internal RTs) which refer to the data table is modified with the following options:

* "Ins" - A window for defining a new command is displayed. After entering its contents,
the command is inserted into the appropriate place in the (sorted) list.
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* "Del" - The command word under the cursor is deleted and all subsequent command
words are shifted upwards.

* "U" - The command word previously deleted is reinserted.

* "S' - A window for defining acommand is displayed. After entering its contents, a search
is performed for the specified command. If the command is mapped to the current data
table, the cursor is placed on the command's position in the list; otherwise, the appropriate
data table number is displayed.

In addition to the tables for transmit/recelve messages, mode commands requiring data have separate tables
with entries for each terminal address (FIGURE 33).

/ set up/ dat a/ node

Transm t
Mode code - 16 Vector Word
TADR Dat a TADR Dat a
00 BC 0000 16 8000
01 RT 0800 17 8800
02 RT 1000 18 9000
03 RT 1800 19 9800
04 RT 2000 20 A0O00
05 2800 21 A800
06 3000 22 BOOO
07 3800 23 B800O
08 4000 24 000
09 4800 25 C800
10 5000 26 D000
11 5800 27 D800
12 6000 28 EOOO
13 6800 29 E800
14 7000 30 FO00
15 7800 31 Y F800

FIGURE 33. MODE COMMAND DATA TABLE PAGE

Asin the case of transmit/receive datatables, the user can access other pages by pressing PgUp/PgDn or by
overwriting the page identification number.
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SAVE SETUP

This option saves al user defined parametersto disk. The user is prompted for the file name; the extension
".SUP" is appended automatically to the name.

LOAD SETUP
This option loads parameters previously saved by the user.

The user can change the default setup by performing a SAVE SETUP and assigning the resulting file to the
keyword "SETUP" in the file IDEA.CFG (for details, sce CONFIGURATION FILE page 22).
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RUN MENU

The RUN commands activate the red -time functions of the card and the REAL-TIME DISPLAY. Thereare
4 types of RUN commands (FIGURE 34):

/run

BC RT Moni t or Conti nue Last _run_di spl ay

FIGURE 34. RUN MENU

- RUN BC
The BC executesthe FRAME N times or forever. FOREVER is chosen by entering "F";
N timesis selected by entering anumber between 1 and 100,000,000. The Monitor stores
the bus traffic on the stack and the internal RTs are active.

- RUN RT
The emulated RTs and the Monitor are activated.

- RUN Monitor
The Monitor is activated.

- CONTINUE
The CONTINUE instruction causes the real-time activity, as defined by the previous RUN,
to bereactivated. After reactivation, the BC issues the next message (marked by "<") in
the FRAME and the Monitor appends subsequent traffic to the stack.

The RUN (BC, RT or Monitor) instruction zeroes all the REAL-TIME DISPLAY counters, after a
CONTINUE the counters continue from their last values.

RUN commands are terminated by pressing "H" (HALT) or Esc (these options appear on the REAL-TIME
DISPLAY). HALT terminates the card's real-time activity without deleting the REAL-TIME DISPLAY .

If the BC finishes execution (i.e., after completing a RUN BC N times), both the BC and the RTs are halted
automatically. Since all other variations of the RUN command execute for an indefinite period, the user
must terminate the instruction - even when the RUN isissued from a keystrokefile.

In this case, CONTINUE will reactivate only the Monitor. When a RUN (other than RUN BC N timesis

issued from a keystroke file Esc terminates the card's real-time activity and replaces the REAL-TIME
DISPLAY with the RUN menu.
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The REAL-TIME DISPLAY's header indicates the RUN command type and its status (running or halted).
The RUN menu also includes an instruction for viewing the last REAL-TIME DISPLAY .

In addition to the RUN commands, the user can specify whether the next RUN should initialize the
communication stack or append to it.

Real-Time Display

While in RUN mode the 1553-IDEA displays statistics of the monitored bus traffic. The information
displayed (FIGURE 35) consists of individual counters for each terminal address as well as aglobal counter
defining the total number of invalid commands.

For reference, the RUN status is shown at the top of the screen by highlighting the relevant words in inverse
video.

Note that the response timing counter includes both no response and early response errors. If messages
from morethan 16 RTs arereceived, the display is split between two screens. The user may toggle between
the screens by using PgDn/PgUp.

/ run/ bc BC RT MON runni ng halted
REAL TI ME DI SPLAY
inval i d commands = 00000 total commands = 0, 000, 000, 014
tadr |invalid |invalid | delayed | resp. wr ong bit in [illegal tota
data st at us data timng |tadr status | nde/cnd nessages

01 00000 00000 00000 00000 00000 00000 00000 0, 000, 000, 002
02 00000 00000 00000 00000 00000 00000 00000 0, 000, 000, 002
04 00000 00000 00000 00000 00000 00000 00000 0, 000, 000, 002
05 00000 00000 00000 00000 00000 00000 00000 0, 000, 000, 004
07 00000 00000 00000 00000 00000 00000 00000 0, 000, 000, 002
08 00000 00000 00000 00000 00000 00000 00000 0, 000, 000, 002

H hal t PgUp PgDn

FIGURE 35. REAL-TIME DISPLAY
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DISPLAY COMMUNICATION STACK

The DISPLAY COMMUNICATION STACK instruction displays the information stored by the Monitor.
The DISPLAY COMMUNICATION STACK menu and atypical page of messagesisillustratedin FIGURE
36.

/ st ack
Print saVe Load Sear ch Message_# Ti me_t ag
1. TIME = 0 usec BUS A
Cmd 0845 01-R-02-00
Data 0100 0101 0102 0103 0104 - . .
0105 0106 0107 0108 0109 B _’f‘jf_**:_x__ ,H: _f'iﬁ
010A 010B 010C 010D 010E | sady 02
010F 0110 0111 0112 0113 32 words

0114 0115 0116 0117 0118
0119 011A 011B 011C 011D

011E O011F
Stat 0900
Serv_req
Exception Bit in status
2. TIME = 180 usec BUS A
Capture Mode 17E2 02-T-31-02
Stat 1000 Transmt Status Wrd
3. TIME = 74 usec BUS A N -
o 2865 05- R- 03- 05 B i
Cnd 24A5 04-17-0%-0 | | TT//===- = T
o0 wrords
Stat 2000

Data 1D00 1D01 1D02 1D03 1D04

R - bas X FT - 04
Stat 2800 | mee———— - | zadyr 05 |
| | .

End of tables

FIGURE 36. COMMUNICATION STACK MENU
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The stack contains:

- message number
- time-tag

- command(s)

- status(es)

- data

- activebus 1D

- error type

- capture symbol

- pictorial message display

The message number is assigned sequentially to facilitate random access to the stack.

Each message istime-tagged at the beginning of the message. The valueis either the time elapsed from the
first message on the stack or from the previous message.

The commands are displayed in hexadecimal and the fields are displayed individually in decimal.
The statuses are displayed in hexadecimal; set bits are listed by name.

The datawords are displayed in hexadecimal.

The active bus ID is denoted A or B.

The exceptions recognized by the Monitor are:

- invalid command

- invalid data

- invalid status

- incorrect RT addressin status

- flagged bit in status (as determined by the status mask)
- No response

- early response

- gap between "contiguous” words

- illegal mode command

- illegal broadcast command
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Invalidity errors are further classified as:

- parity

- short word

- long word

- Manchester encoding

After detecting an invalidity or timing error, subsequent errors and data in the same message are ignored.
Theword "CAPTURE" in inverse video is appended to the message following the capture event.

A pictorial message display appears on the right side of the screen.

The user moves through the stack with the standard IBM keys. arrows, PgDn, PgUp, Home and End.
The DISPLAY COMMUNICATION STACK menu has the following instructions:

- PRINT
The PRINT instruction sends a specified portion of the stack (in ASCII format) to a printer
or disk. In case of disk, the user is prompted for the file name; the extension ".PRN" is
appended automatically to the name.

- SAVE
The SAVE instruction saves a specified portion of the stack to adisk file (in compressed
binary form). The user is prompted for the file name; the extension ".STK" is appended
automatically to the name.

- LOAD
The LOAD instruction loads a previously saved stack.

- SEARCH
The SEARCH instruction finds the first occurrence of one of the following:

* command/status/data template match
* exception
*capture symbol

- MESSAGE NUMBER
The MESSAGE NUMBER instruction places message number N at the top of the screen.

- TIME-TAG DEFINITION

The TIME-TAG DEFNITION instruction specifies the displayed time as either the time
elapsed from the first message on the stack or the time from the previous message.
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OPERATION OF WINDOWSMENUS

The 1553 IDEA for Windows software provides a user friendly GUI (Graphical-User-Interface) for defining
all options, parameters and data on the 1553-bus.

The new features provided by the IDEA for Windows software include:

Real-time disk storage of 1553 traffic.
Filter functions for the communication stack file.

Remote Terminals, Data Tables, Messages, and Mode Commands can be referred to by
name.

Up to 2 Intermessage Routines may be executed by the card during Intermessage Gaps.
Conversion of binary setup file to ASCII format and vice versa.

Online help.

Note: Before running IDEA for Windows make sure you are familiar with the Windows environment and
common Windows commands, such as “double click”.
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IDEA FOR WINDOWSINSTALLATION

Toinstall the IDEA for Windows program, insert the program disk into the appropriate disk drive. From
Program Manager's File menu select Run and typei nst al | . exe with the correct pathname to the disk drive.

Example:
A:\install.exe

Click “OK” and the install window will appear. This window allows the user to change the drive and
directory where the program will be stored. The default drive is ¢ and the default directory is\ | DEA400.
When you are satisfied with the location, click on “START” and the copying of filesto the hard disk will

begin.

Once copying of the filesis completed a group named IDEA For Windows 4.0 will be created with the
following icons:

- Setup Editor

- Run

- Stack View

- Conversion

- BUS 65517 RTL Reference

- IDEA for Windows Reference

The BUS 65517 RTL Referenceicon contains an online reference for the IDEA Run Time Library, along
with detailed information about important functions. The IDEA for Windows Refer ence icon contains
online help for IDEA For Windows 4.0. The remaining icons will be described in detail.

Besides the icons and program group described above, a IDEA 1553 icon will be created in the Control

Panel (The Control Pandl is located in the Main program group). The IDEA 1553 icon alows for the
modification of card parameters, such as base memory address and interrupt request level.
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CONFIGURING IDEA FOR WINDOWS

To configure your card for the IDEA for Windows program double click on the IDEA 1553 icon in the
Windows Control Panel. The “IDEA 1553 Card Install” window will appear as shown below.

= IDEA 1553 Card Install
[0 ||cad o [#] [[Add | [Delete |

[Card G |

Tope  [BUSEESI[#] MemowHar  [F000 |
| |_I Segment
Port <390
Application -
Type Monitor Type
Driver/1553-B (2] [Regular [2]

FIGURE 37. “IDEA 1553 CARD INSTALL” WINDOW

The Window is broken up into two parts:
Top rectangle => Card Slot # and Name
Bottom rectangle => Card Parameters

Card Sot #and Name: From left to right we have the Card Slot, the Card Name, the ADD button and the
DELETE button. The lower Card Name box allows you to edit the name of the card in the specified dot.
The default name is CARD_X, where X isthe Card Slot number. The ADD button allows you to configure
another IDEA Card to run on your system, you can have as many as 8 IDEA Cards running concurrently.
The DELETE button removes Card Slot information when a Card is uninstalled from your system.

Card Parameters: Clockwise we have the Card Type, the Memory Half Segment, the Interrupt, the Port
Address (used only with the BUS-65518 card), the Monitor Type and the Application Type.

Card Type - Thisfield can be either BUS-65517 or BUS-65518.

Memory Half Segment - This field defines the memory location (base address) occupied by the
IDEA card. The values specify half segment boundaries in hex; the legal values are 0xA000,
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O0xA800, ...., 0xFO00, F800. All 6 characters should be specified. The value must have the same
value as the base address jJumpered on the card. If you change the base address jumpered on the
board ssmply change this value to the new address.

Interrupt - Thisfield specifiesan integer which determinesthe interrupt level used be the IDEA card.
The value of this keyword must be the same as the value jumpered on the card. If you change the
jumpered value you must edit thisfield to match the jumpered value or e se the software will not run
correctly.

Monitor Type - Thisfield specifies one of three ways to run the IDEA Card Monitor.

“Regular” - refersto the option which providesthe selective, triggerable Bus Monitor with
extensive capabilities for communication error detection. The shortest
monitored intermessage gap timeis 14 nsec.

“Fast” - refersto the option which provides a non-selective and non-triggerable Bus
Monitor with a shortest monitored intermessage gap time of 4 nsec.

“Turbo” - refersto the option which provides a selective, triggerable Bus Monitor with
limited capability for triggering. The shortest monitored intermessage gap
timeis 7 nsec.

Application Type - Thisfield allows the user to specify what type of application software isto be
downloaded to the Card. There are four options:

“Menu/1553-B” - (default option) allows 1553B protocol to be used without support for
intermessage gap routines such as interrupts.
“Menu/1553-A” - allows 1553A protocol to be used without support for intermessage

gap routines.

“Driver/1553-B” - alows 1553B protocol to be used with support for intermessage gap
routines.

“Driver/1553-A” - alows 1553A protocol to be used with support for intermessage gap
routines.

NOTE: Since the Menu options above do not support intermessage gap routines they require less
overhead and thus produce shorter intermessage gap times.

At any time, you can click on the* CANCEL” button to exit without saving or click “INSTALL” to save
the changesto the 1 DEA. I NI filein your Windows directory.
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WORKING WITH THE IDEA FOR WINDOWS PROGRAM

Asin the DOS Menus, the three major functions of the Windows Menus are Setup, Run, and Display
Stack. The Windows Menus also provide afile conversion icon, which will be described later.

USING THE SETUP EDITOR

The SETUP EDITOR, shown in FIGURE 38, allows the user to define parameters and data, and gives the
user full control over the capabilities of the IDEA Card. Thisincludes operating the IDEA asaBC, one or
more RTs and a selectable triggerable Monitor. No real-time activity is performed while in this Window.

KAHRE KRR Xy P

.Ellrwl ﬂ:lﬁ

B 2 TEARE EHHE S XX XN
- - i _.t: ] HEEEH

..... ..

e iSiekal Letnidane  Aenier Uk B Lads | ables

T T3 T TIT. TIT TIT TIT. IO TIT. T TIT T TIT TIT TIT TXT 11T TOT 11 T T T TR IO T

FIGURE 38. IDEA FORWINDOW SSETUP EDITOR

The Setup Editor Window contains 8 pull-down menus. FI LE, GLOBAL DEFI NI TIONS, MONI TOR, BC, RT,
DATA TABLES, VI EW and HELP.

A toolbar, underneath the pull-down menus, displays commonly used commands: (From left to right)
- HELP

- LOAD SETUP

- SAVE SETUP

- FRAME

- MESSAGE DEFI NI TI ON

- REMOTE TERM NAL DEFI NI TI ON

- DATA TABLE DEFI NI TI ON
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The bottom of the IDEA window contains a status line which displays information on the menu command
being selected. Each command will be described in detail under the appropriate pull-down menu description.
FILE MENU
Load Setup

This option loads setup parameters which were previously saved.
Save Setup

All the parameters defined during the current session can be saved to afile.

Load/Save Setup Dialog Box

This dialog box is used to define the Setup file name. The name may be typed explicitly or chosen
from alist of previousy defined file names.

To choose afile name from the list, double click the name or select it with an arrow key and press

Enter. To change the current directory, select adirectory namein the directory list, then double click
it or press Enter.

To specify afile name explicitly, set the cursor on the Edit box and type the file name without
extension. The only permitted extension, .stp, is added automatically.

Conversion
The Conversion Window allows the user to convert a binary setup file (*.stp) to ASCII text (*.txt)
for easy editing and then to convert back to binary for loading into the Setup Editor. The Conversion

Window can aso be opened using its own icon in the IDEA For Windows program group.

Setup File Conversion Dialog Box

Select or type the desired file name, and then click the TXT to BIN or BIN to TXT button to
perform the conversion.
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Description
The Description option allows the user to append a short description to the setup file.

Description Dialog Box

Typein abrief description for the setup file and click OK or click CANCEL to quit without saving.

Exit Setup Editor

After confirmation, the present instance of IDEA Setup will be closed.
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GLOBAL DEFINITION

The GLOBAL DEFINITIONS are common to the BC, RTs, and Monitor. There are five submenus
associated with GLOBAL DEFINITIONS, each produce a dialogue box which can be modified by the user.

Legality

This option allows the user to determine whether or not message legality should be checked by RTs.
If the option is chosen, the RT will respond to illegal commands with ME=1 in the status.

The user has the option to choose whether or not to implement the broadcast option. If broadcast
is not implemented, the RTs will ignore such messages and the Monitor will flag them asillegal.

Each mode code, including all reserved codes, can be defined aslegal or illegal. However, if MIL-
STD-1553B associates aunique T/R bit value with a mode code, then the same mode code with the
opposite T/R bit valueisawaysillegal. If areserved code with dataislegalized, it will be legal for
both values of T/R.

Mode commands can be assigned arbitrary names defined by the user. You can associate 2
intermessage routines with each mode code. These routines are executed by an emulated RT
immediately after the mode command is executed - provided that the BC is not emulated (i.e., the
BC isexternal to the IDEA).

Legality Dialog Box

The legality detection option and broadcast implementation option are defined by clicking the YES
button in the relevant field. To define the mode code as legal/illegal, check/uncheck the button on
the left side of the corresponding field. Y ou can change the name of any mode command by typing
anew name instead of the onein the edit box.

To associate intermessage routines with a mode command, first choose the desired mode command
name by clicking on the corresponding dialog box and then use the 2 combo boxes on the bottom
of the screen to specify the intermessage routines.

Status Mask

The Monitor masks all received status words. The most significant 5 bits in the Status Mask are
aways 0's; the remaining bits are defined by the user. If abit in the mask word is set to 1 and the
corresponding bit in the status is also set to 1, the Monitor detects an exceptional condition.
Exceptional conditions are counted in real-time and denoted in the stack. By default, all mask bits
are set.
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Satus Mask Dialog Box

To set/reset any bit in the Status Mask, check/uncheck the relevant box.

Terminal Activity

The Termina Activity Dialog Box defines the set of emulated terminals (RTsand BC) and logical
names for al terminals.

Terminal Activity Dialog Box

To define aterminal as active, check the corresponding box. The activity of terminal 31 (broadcast),
as determined by the "Legality" dialog box, may a so be changed.

All terminashave default names” RT_XX”, where X isthetermina address (from 0to 30). You can
edit the name in the edit box next to the terminal address; all the names must be unique.

Y ou can edit the RT by clicking the desired termina address and then clicking the Edit RT button.

Response Timeout

The response timeout counter for the BC, RT, and Monitor can be programmed with the following
values: 14, 16, 18 and 20 microseconds. If a status word is received after the allowed time, the
Monitor and BC will detect a" No Response” error and the status will not be stored. This definition
also affects an internal RT when participating in an RT-RT transfer with an external RT serving as
the transmitter.

Response Timeout Dialog Box

Choose the desired timeout value by checking the corresponding box.

Transmit Amplitude

The transmit amplitude of the BC and RT can be varied between 0.10 to at least 28 volts P-P as
measured across a 77 ohm load attached to the card's triax connector. The amplitude is specified by
entering a number between O (minimum) and 255 (maximum).

Transmit Amplitude Dialog Box

Typethe desired value (from 0 to 255) in the edit box. Use Up/Down arrows to increase/decrease the
setting.
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MONITOR

The Monitor operation is organized asa pipeline with 3 stages: the first stage monitors all messages received
from the bus, the second stage stores selected messagesin a circular buffer, and the third stage transfers the
contents of the circular buffer to the IBM stack. The second and third stages are programmed be the
SELECTION and CAPTURE menus respectively.

Thefirst stage of the Monitor’s pipeline listens on both buses until it detects a command and then receives
exclusively from the active bus until the messageis completed or invalidated. All errors recognized by the
Monitor, except “Incorrect RT addressin status’ and “Flagged bit in status’, invalidate the message.

Selection

The"Selection” option specifies which messages should be stored by the Monitor. The selectionis
based on the following:

1. value of the 11 bits: terminal address, T/R, and subaddress.
2. 1553 bus (bus A, bus B, or both)

After choosing this option, part of a32 X 32 matrix with rows corresponding to terminal addresses
and columns corresponding to subaddresses is displayed.

Selection Dialog Box

The selection of monitored messages is specified by the following values:

. "R" - receive only

. "T" - transmit only

. "X" - both receive and transmit
. " " - not selected

By default all messages on 2 buses are selected. To change a selection, click the desired terminal
address/subaddress combination and type R, T, X or "space”. Y ou can aso use the selection buttons
at the bottom of the dialog box.

To toggle the 1553 bus selection, click the "Bus' button on the bottom of the screen. To facilitate
the rapid modification of the matrix, entire rows or columns may be changed by checking the
corresponding button on the left or top sides and then clicking one of the selection buttons. To
change the selection for the entire matrix use the button at it's left top corner.

Capture

The "Capture" option specifies an event which determines when to start the transfer of 1553
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messages to the PC stack. Since the card stores all selected messages in a circular buffer, the
information immediately preceding the capture event is also available. The capture event is marked
in the Communication Stack by theword "CAPTURE". In addition, a TTL trigger of width at least
3 microseconds is outputted to pin 12 on the card's D-type connector.

Capture Dialog Box

The following capture events may be chosen:

. Immediate

. Command template
. Exception

. External trigger

Immediate - Stack storage startsimmediately.

Command template - Capture starts after detecting a match between a command and a template of
1's, O'sand X's (don't cares). After choosing this option, the default template appears on the screen
and may be modified.

Exception - Capture starts after detecting any one of the following events:

. any exception

. invalid command

. invalid data

. invalid status

. incorrect RT address in status

. flagged bit in status (as determined by the status mask)
. No response

. early response

. gap preceding data word

. illegal mode or broadcast command

External trigger - Capture starts after detecting alogic “1” level on the externa trigger input located
on pin 6 of the card's D-type connector.

The “Capture” and “Selection” options are independent; as a result, the capture event can be
determined by any message - even when not selected.
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BC

The BC activity is defined by a set of MESSAGEs organized in a FRAME.

Message

The BC supports 250 independent messages, 5 specia frame symbols and all communication
formats. The Message Dialog Box defines the desired set of messages.

Message Dialog Box
Messages are identified by a name, which can be edited, located at the top of the dialog box.

There are 4 communication types:

. Receive (including broadcast)

. Transmit

. RT-RT

. Mode Command (receive and transmit)

The communication type is changed by clicking the "Type" button at the top of the screen. Default
values defining RT addresses, subaddresses, word counts and data tables are then displayed. The
defaults can be changed by clicking the desired rectangle and editing its contents. The 1553 bus (A
or B) is selected by clicking the busicon.

The " time to next message" defines the time from the start of the current message to the start of
the following one. The time has an accuracy of 5 microseconds and a maximum value of 130,000
microseconds. The default value is based on the message length (including a response time of 10
microseconds) and an intermessage gap of approximately 25 microseconds. This calculation does
not take into account word/bit count errors.

If you define a time resulting in an intermessage gap of less than 25 microseconds, the present
message will always be completed but the following intermessage gap may still approach 25
microseconds. For example, if areceive message has 2 data words and aword count error "missing
2words', then the BC will implement atime to next message of approximately 4*20 + 10+ 25=115
microseconds.

Y ou can associate 2 intermessage routines with each message. These routines are executed by the
Bus Controller immediately after the messageis executed. The default intermessage routinesare"NO
OPERATION". To change the default, click the IMR rectangle and a dialog box will appear.

The BC can inject awide variety of errorsin the wordswhich it transmits. When the cursor is placed
on the error field, a corresponding window appears.
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Command Definition Dialog Box

To assign adatatable to amessage click on the blue message box (in the Message Definition Dialog
box) and a COMMAND DEFINITION Diaog Box will be displayed. Depending on the type of
message you are assigning you may obtain one of three dialog boxes:

. BC
. RT
. Mode Command

BC - When editing a BC message you can select the data table name from the list of namesin the
combo box. To change the contents of the datatable, click the "Data Table" button above the combo
box.

RT - The RT definition dialog box allows you to modify the following command fields:

. Terminal address/ Terminal Name
. Subaddress
. Word count

RTs may be referenced by name as well as by termina address. To change the Terminal
Name, click the Edit Tadr button.

Mode Command - The Mode Command definition dialog box allows you to modify the following
command fields:

. Terminal address/ Terminal Name;

. Mode code / Mode Command Name.
Mode codes and RTs may be referenced by name as well as by terminal address. To change the
Terminal Name, click the Terminal Name combo box and then click the Edit Tadr button. To
change the Mode Command Name click the Mode Code combo box and then click the Edit M ode
button.

I ntermessage Routines Dialog Box
Thisdialog box is displayed when you click anywhere inside the Intermessage Routines box in the
BC/MESSAGE DEFINITION dialog box. It alowsyou to select 2 intermessage routines from the
list of IMRSs.

Message Error Injection Dialog Box

The Error Injection dialog box is displayed when you click on the word Errors in the
BC/MESSAGE DEFINITION dialog box. There are 4 options which can be modified:

. Length

. Encoding
. Gap

. No error
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Length - “Length” errors are of two types: word count and bit count.

Word count errors are defined by specifying the change in the number of data words to be
transmitted. If the message defines N data words, the actual number of words sent can be varied
fromOto N + 1. For example, if arecelve message has aword count of 7 and you define a change
of -3, only 4 data words will be sent.

Bit count errors are defined by two values: the number (+2, +1, -1, -2) of extra/missing bits and the
word position inthe message. Thefirst word in the messageis numbered 0. For example, in areceive
message, the command is numbered 0 and the first data word is numbered 1.

Encoding - Two types of encoding errors can be injected: signal inversion and glitches.

Signa inversion is implemented by exchanging the outputs of the Manchester encoder, while
glitches are injected by forcing the encoder outputs to equality (i.e., no transmitter output).

The encoding error timing is controlled by two parameters: error width and error location.

The error width has a resolution of 50 nanoseconds and a maximum value of 3.00 microseconds.
Errorslocations begin on half-bit boundaries.

Gap - The BC can inject agap of 3 or 4 microseconds (from the zero-cross of the parity bit to the
zero-cross of the following sync) between contiguous words.

Frame
The Frame defines the contents and timing for a complete communication period.

Frame Dialog Box

The frame contains up to 1000 messages divided into minor frames of equal duration. The minor
frame time has an accuracy of 5 microseconds and a maximum value of 2** 32 microseconds (about
1 hour). The frame can be repeated periodicaly; its duration is the sum of minor frame times. Each
entry in the frame is either amessage name or one of the following symbols. M (end of minor frame
symbol), F (end of frame symbol).

Y ou can define the frame entry by clicking the combo box and choosing the desired message or
frame symbol from the list; or you can type the entry explicitly.

The message can be displayed and edited by pressing the "Edit" button. Items may be deleted or
inserted by pressing the "Delete” or "Insert” buttons. "Delete” deletes the item under the cursor and
shiftsal the following entriesto the left. "Insert” inserts a message with the same name and shifts
all the following entriesto the right. To move through frame, use the scroll bar on the left side of
dialog box.
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RT

The 1553-IDEA concurrently emulates up to 31 RTs. Each RT complieswith MIL-STD-1553B requirements
and options, except for the following limitations:

* theintermessage gap following a broadcast command should exceed 15 microseconds
* whilean RT isactively transmitting or receiving it will not respond to commands on the
alternate bus

Each emulated RT has its own last status and last command words. The status bits Message Error,
Broadcast Command Recelved, and Dynamic Bus Control Acceptance are determined dynamically. The
emulated RTs share 252 data tables together with the BC.

If an RT receives a command such that the given value of terminal address, T/R, and subaddress is not
associated with any datatable number in therange 1 - 250, the command is considered illegal. 1llegal receive
(transmit) commands are mapped automatically to data tables 0 (251). If theillegality detection option was
chosen in the "Legality" window, the RT responds with ME=1 in the status but does not transmit data. The
RT behaves similarly regarding illegal mode codes.

Each RT can become a BC after receiving the mode command "Dynamic Bus Control". Upon receiving
control, the new BC issues the next message in the Frame after a programmable delay.

Errors are defined individually for each RT (and not on a message basis). All error types can be injected
when the BC is externa to the 1553-IDEA. However, if amessageisinterna (i.e., both the BC and the RT
are emulated), the only RT error type executed is late response; other RT error typeswill beignored. Late
responses to internal messages are provided so that external RTs participating in RT-RT transfers can be
tested.

The RT response time is approximately 10 microseconds.
Remote Terminal Definition Dialog Box

Each RT dialog box isidentified by its terminal address (O - 30) or name located at the top of the
page (RT names may be changed in the GLOBAL DEFINITIONSTERMINAL ACTIVITY dialog
box). The RT dialog box allows you to define the following:

* Association of Tx and Rx subaddressesto data tables. Usethe scroll barsto seethelist
of subaddresses and their corresponding data tables. To change the default association,
press the Data Tables Assignment button. Y ou can aso change the name or contents of
each data table by double clicking on the corresponding row of the list box.

e Default Status. You can define any bit in the RT's status, except the termina address (5
most significant bits). A bit is set to 1 when the corresponding row is checked.
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e Error. Inaddition tothe error types defined in the BC Message dialog box, you can define
terminal address and response errors. To receive the Error Definition Dialog Box, check
the Error button.

* Bus Control Acceptance. You can determine whether or not the RT will accept bus
control after receiving the mode command "Dynamic Bus Control". The RT will accept
control only if "Dynamic Bus Control" islegal. The first message issued by the new BC
can be delayed from 40 to 130,000 microseconds.

RT Error Definition Dialog Box

Illegal Terminal Address Errorsare defined by replacing the terminal address in the status with
adifferent value.

The Response Errorsare asfollows:
e noresponseon busA, B or both
« |ateresponse (12 - 30 microseconds, with 1 microsecond resolution)
e response on aternate bus

DATA TABLES

The 1553-IDEA supports 252 independent data tables for transmit/receive messages. The data tables are
defined by the Data Table Dialog Box.

BC/RT Data Tables
This option alows you to modify the BC/RT data tables
Data Table Definition Dialog Box for BC/RT

Each datatable isidentified by a name located in the combo box at the top of the screen. Y ou can
access other tables by selecting their name from the list or by typing the name explicitly. Each data
table has adefault name “ DT_XX” where XX isthe data table serial number (from 0 to 251). You
can overwrite the default name by typing a new name.

The datatable size (1 - 32 words) is specified by the user. The memory space reserved for the tables
consists of 4K words and the amount of memory already used can be obtained from the System
Info Dialog Box.

The datais displayed in hexadecimal, octal, decimal or binary. When decimal is chosen, the number
is displayed as a signed integer. The default value for word N in table XX is 256* XX + N. The
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contents are modified by overwriting the default values.

If the data table size isincreased, the new words are filled with default values. Y ou can also type
new data words at the end of the table. This automatically increases the table size.

To insert new words, position the cursor on the desired location and click the INSERT button. The
data table size will be increased by 1 and space will be inserted. Y ou can overwrite it by your data

word, otherwise it will be replaced by zero when the OK button is pressed. Similarly, to delete a
word, select it and click the DEL ETE button.

Y ou can assign 2 intermessage routines to each data table. These routines are executed at the end
of the message which accessed the table - provided the BC is not emulated (i.e., the BC is external

to the IDEA). If the BC is emulated, then the intermessage routines assigned to the message (as
opposed to the data table) are executed instead.

Mode Code Data Tables

This option alows you to define data for mode commands.

Mode Code Data Tables Dialog Box
Each mode command requiring data (mode codes 16 to 31) has a separate data table with entries for
each termina address. To obtain the table corresponding to the specified mode command, select the
desired name (or mode code) in the box at the top of the screen.

USING THE RUN WINDOW

Theicon labeled RUN opens the IDEA Run section which is used for real-time activity.

FILE MENU

Menu options from the FILE pull-down menu:

Load Setup

This option loads setup parameters which were previously saved.
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Card Activity
This option defines an active IDEA card. Y our computer can host up to 8 IDEA boards; the actua
number of cards and their memory locations are specified when you install IDEA for Windows. To
change these definitions, use the IDEA 1553 icon in your Windows Control Panel.

Define Stack File

This option assigns a file which will be used by Monitor to store real-time communication.

Define Stack File Size

This option defines the amount of hard disk space that may be used for storing the Communication
Stack file. By default, the amount equals the total unused space on the disk (up to 2 GB).

Exit Run

Closes the Run section.

RUN BC

This option defines the number of times the BC should execute the frame. “ Forever” is chosen by checking
the "Forever" box; N timesis selected by unchecking the "Forever" box and entering a number between 1
and 100,000,000.

After Run BC isissued, the Monitor stores the bus traffic on the stack and the internal RTs are activated.

RUN RT

The emulated RTs are activated. and the Monitor stores the bus traffic on the stack.

RUN MONITOR

The Monitor is activated and stores messages into the Communication Stack file.
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USING THE COMMUNICATION STACK VIEW WINDOW

The STACK VIEW icon is used to display and analyze the information stored by the Monitor.

FILE MENU

The following are found in the file pull-down menu:

Load

This option opens the communication stack file.

Filter To File

This option selects a subset of the information in the input Communication Stack file and copiesit to a
destination file.

Filter Options Dialog Box
This dialog box defines the selection criteria for filtering the Communication Stack file.
Y ou can select the set of messages based on the values of command, status, or data as well as exception or
capture events. Y ou can limit the selection to a specified range determined by message numbers and/or the
Real Time Clock.

Onceyou click OK adialog box will be displayed which will alow you to define the destination file.

Save As Text - Saves the Communication Stack filein ASCII format.
Print File - This option prints a portion of the Communication Stack file.
Message Range Dialog Box
By default, all messages are printed. Y ou can modify the range by overwriting the first and/or last message

numbers.

Exit Stack View - Exit Stack View.
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SEARCH

This option alows you to search the communi cation stack for specific instances. The instances are described
below.

Search For Command
This option specifies the command template for the search.
Command Template Dialog Box
To define the command template, select the Terminal Address(es), direction(s), Subaddress(es), Word

Count(s) by checking the corresponding boxes. Usethe“Fill”, “Invert” and“ Clear” buttons at the left and
bottom sides of the dialog box to facilitate modification of the template.

Search for Status
This option specifies the status template for the search.
Satus Template Dialog Box
The most significant 5 bits of the status word (i.e., the terminal address) are selected by checking the
corresponding boxes at the top of the dialog box. The remaining bits are defined explicitly by toggling the
Status Bit boxes at the bottom of the screen. Usethe“Fill”, “Invert” and “ Clear” buttons at the right and
bottom sides of the dialog box to facilitate modification of the template.
Search for Data
This option specifies the data word value as well as the data locations within the message for the search.
Data Selection Dialog Box
To specify the data word locations, check the corresponding boxes at the top of the dialog box. The value

can begivenin hex, binary or decimal. Usethe“Fill”, “Invert” and“Clear” buttons at the right and bottom
sides of the dialog box to facilitate modification of the template.
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Search for Exception
This option specifies the exception condition for the search.
The possibilities are:
* Any exception
* Invalid Command
* Invadid Data
* Invalid Status
e Gap preceding Data Word
* Response Time
* Wrong RT Addressin Status
* Flagged Bit in Status
* lllegal Command
Search for Time

This option specifies the message time tag value (i.e., chronological time as determined by the Real Time
Clock), where the search should be started.

Search for Time Dialog Box

Type the message chronological time (in seconds) and click the “ OK™ button.

Search for Capture

This option searches for the message marked as the CAPTURE event in the Communication Stack.

Search Again

This option finds the next occurrence of the message meeting the search criteria.

VIEW

This pull-down menu gives you control over the displaying of the Communication Stack. The following are
explanations of how this can be done.
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Radix

Click the corresponding menu item to change the radix of the displayed data.

Set Time Tag Type

This option specifies whether the Time Tag was written by the Regular or Fast Monitor. The Fast Monitor
stores a 16-bit Time Tag, while the Regular Monitor stores all 32 bits.

Details

This option alows you to change the format of the displayed information. The default, Full, specifies that
all available information shall be displayed; Brief specifies that only Commands and Time be displayed.
Adjust Time

Allows the adjustment of the time tag to two options:

C SetTimeTagtoZero- Thisoption zeroes the chronological time of the message that is
currently displayed at the top of the screen; all other message times will be adjusted
accordingly. This option is useful when a given message time serves as a reference point.
The RTC itself is not affected.

C SetTimeTagtoRTC - Thisoption specifies that messages shall be time-tagged with the
actua value of the IDEA Real Time Clock. The RTC is zeroed when the IDEA Monitor is
reset.

MESSAGE
This option provides random access to messages.

Message Number Dialog Box

Type the message number and click the “OK™” button.
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APPENDIX A

PROGRAMMED MODIFICATION OF DATA TABLES

All data structures and parameters are defined interactively by the user in SETUP mode; these values may
than be saved to disk and reloaded as desired. Since these files have a standard structure, they can be easily
modified by user programs under DOS. In this appendix we illustrate how to modify the data table setup.

All saved setup files have afixed extension, ".sup”, which is appended to the file name specified by the
user. A setup file consists of 19 contiguous blocks. Each block corresponds to specific variables or
structures and consists of a header and body. The header has 3 fields:

1. NAME
The NAME isan ASCII string of 10 characters (10 bytes long).

2. SIZE
The SIZE field is 2 bytes long and specifies the number of bytes in the body.

3. INDEX
The INDEX is a positive integer, which identifies the current block. The length of the
INDEX field is 2 bytes.

The body contains the data structure or variable in SIZE bytes. In particular, the data table block header is
defined by:

1. NAME ="rt_datatbl"

2. SIZE = 3F00 (hex)

3. INDEX =3
The body of the data table block consists of 252 contiguous tables, each containing 32 words.
When loading a setup file, the loader identifies the variable in the first block with the aid of the INDEX and
then reads SIZE bytes from the body of the block into the variable. The loader then proceeds to the second
block, which resides in the input file 10 + 2 + 2 + SIZE bytes after the beginning of the first block.
Subsequent blocks are dealt with similarly.
A user program can display the data tables specified by a setup file as follows:

1A
1. Enter the IDEA program.
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2. Enter the SETUP menu and define the desired variables.
3. Issue a RUN command.
4, Return to the SETUP menu and save the setup in afile named "MYPARAMS'.
5. Return to the root menu and exit to DOS.
6. Run the program "get_data" by typing the following:
get_data params
Since the setup file contains binary values which when read by BASIC programs may beinterpreted as "end-
of-file" (i.e., ASCII character 26), it cannot be read directly by BASIC. Thisdifficulty can be avoided by
loading the file with the DOS debugger.
The program get_data consists of 3 files:
1 get_data.bat
This batch file activates the debug utility and then calls a BASIC program which displays

thedata. The contents of thefile are:

debug %1.SUP < get_data.deb
basic get_data

2. get_data.deb
This file provides input for the debug utility. The file contains 2 instructions for the
debugger: load the named file into the IBM memory at address 4000 (hex) and quit. The
contents are:

L4000:0
Q
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3. get_data.bas
This BASIC program displays a data word from a specified data table:

10 DEF SEG = &H4000

20J=0

30 SIZE=0

40 IDEX =-1

50 WHILE INDEX-3

60 J=J+10+SIZE

70 SIZE = PEEK(J) + 256* PEEK (J+1)

90 INDEX = PEEK(J}+2)

100 J=J+4

120 WEND

130 INPUT "ENTER TABLE NUMBER (0-251): "; TABLE
140 IF (TABLE < 0) OR (TABLE > 251) THEN GOTO 130
150 INPUT "ENTER WORD NUMBER: "; WORD

160 IF (TABLE = 0) AND (WORD = 0) THEN GOTO 220
170 IF (WORD < 1) OR (WORD > 32) THEN GOTO 150
180K =J+ TABLE*64 + 2*WORD

190 DAT = PEEK(K-2)+ 256* PEEK (K-1)

200 PRINT HEX$(DAT)

210 PRINT : GOTO 130

220 SYSTEM

Inasimilar manner, the user can define his own data by creating a setup file containing asingle block named
"rt_datatbl". Thefollowing example builds afile named "my_data.sup” which defines 252 data tables such
that word number W in table number T equals 256*W + T.

10 OPEN "my_datasup” FOROUTPUT AS 1
20 rem Write the Block Header:

30 rem - NAME is rt_datatbl

40 rem - SIZE is 3F00 (hex)

50 rem -INDEXis 3

60 PRINT #1,"rt_datatbl";

70 PRINT #1,CHR$(00);CHR$(63);

80 PRINT #1,CHR$(3); CHR$(0);

90 FORTABLE=0TO 251

100 FORWORD =0TO 31

110 PRINT #1,CHR$(TABLE);CHR$(WORD);
120 NEXT WORD

130 NEXT TABLE

140 CLOSE #1

150 SYSTEM
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APPENDIX B

STRUCTURE OF THE COMMUNICATION STACK

Each monitored message is stored on the COMMUNICATION STACK in the form of a MESSAGE
HEADER, followed by datawords. The MESSAGE HEADER has the following structure:

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

1 DON'T WORD COUNT CMODE ILL DON'T 1 CAP BUS
CARE CMD CARE

2 RECEIVE/MODE COMMAND

3 TRANSMIT/INVALID COMMAND

4 TRANSMIT STATUS

5 RECEIVE STATUS

6 RTC HIGH

7 RTC LOW

8 0 0 0 SW P \% w 1 1 ERROR CODE 0

1. BUS

BUS = 0(1) defines A(B) as the active bus.
2. CAP

CAP = 1 ggnifiesthat the capture event was detected before the end of the message. The
bit remains set for all subsequent messages.
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3. ILL CMD
ILL CMD =1 denotes an illegal command. The possibilities are:

Transmit broadcast (non-mode) command

M ode command with broadcast forbidden by MIL-STD-1553B

Mode command with incorrect T/R bit, as defined by MIL-STD-1553B

Unimplemented mode commands, as defined by the LEGALITY menu

4, CMODE
CMODE defines the message type. The possibilities for valid command(s) are:

00 - Mode command
01 - Receive

10 - Transmit
11-RTtoRT

5. WORD COUNT
WORD COUNT defines the actual number of data words stored on the stack. Thefield
contains 6 hits; values 0 and 32 appear as 000000 and 100000 respectively.

6. RECEIVE/MODE COMMAND
Thisword contains valid RECEIVE or MODE commands.

7. TRANSMIT/INVALID COMMAND
Thisword contains TRANSMIT or INVALID commands.

8. TRANSMIT STATUS
Thisword contains the STATUS word belonging to a command with T/R=1.

9. RECEIVE STATUS
Thisword contains the STATUS word belonging to a command with T/R=0.

10. RTCHIGH
Thisword contains the most significant 16 bits of the time-tag.

11. RTCLOW
Thisword contains the least significant 16 bits of the time-tag.

12.  ERROR CODE
The ERROR CODE isa6 bit field with the values given in TABLE B-1.
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13.

14.

15.

16.

The bits LW, V,

WORD.

LW
LW = 1 denotes that there was along word error (time between successive syncs greater
than 21 microseconds) in the second to last monitored data word.

\Y
V = 0 signifies a Manchester encoding error in the last monitored word.

P
P = 0 signifies a parity error in the last monitored word.

SW
SW = 0 signifies a short word error in the last monitored word.

P, and SW have meaningful values only if the ERROR CODE indicates an INVALID

Erroneous messages aways result in an ERROR CODE with
anon-zero value in the 4 least significant bits.

TABLE B-1. ERROR CODES

BINARY ERROR

00 0000 NO ERROR

00 0001 Wrong RT address and invalid data
000010 Flagged bit in status and invalid data
000011 Invalid data

000100 Invalid command

000101 Wrong RT address and invalid data
000110 Flagged bit in status and invalid data
000111 Invalid data

00 1000 Invalid command
001001-001011 UNDEFINED

001100 Extraword

001101 Flagged hit in status and extraword
001110 Wrong RT address and extra word
001111 Invalid command

01 0000 NO ERROR

01 0001 Flagged hit in status

01 0010 Wrong RT address

01 0011 UNDEFINED

01 0100 Gap

010101 Flagged bit in status and gap
010110 Wrong RT address and gap
010111 Wrong RT address and invalid data
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01 1000
01 1001
011010
011011
01 1100
011101
011110
011111
10 0000
10 0001
10 0010
100011
10 0100
10 0101
100110
100111
10 1000
10 1001
10 1100
10 1101
10 1110
101111
11 0000
11 0001
11 0010
110011
11 0100
110101
110110
110111
11 1000
11 1001
11 1010
111011
11 1100
111101
111110
111111

TABLE B-1. ERROR CODES (continued)

Invalid data

Flagged in status and invalid data
Wrong RT address and invalid data
Invalid data

Inverse sync

Flagged bit in status and inverse sync
Wrong RT address and inverse sync
Flagged bit in status and invalid data
NO ERROR

Flagged bit in status

Wrong RT address

UNDEFINED

No response

Invalid status

Invalid status

Invalid status

Invalid status

-101011 UNDEFINED

Early response

Invalid status

Invalid status

Invalid status
NO ERROR
Flagged bit in status
Wrong RT address
UNDEFINED
No response
Flagged bit in status and no response
Wrong RT address and no response
UNDEFINED
Invalid status
Flagged bit in status and invalid status
Wrong RT address and invalid status
UNDEFINED
Early response
Flagged bit in status and early response
Wrong RT address and early response
UNDEFINED
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APPENDIX C

RT RESPONSE TO COMMANDS

The following tables summarize the RT's responses to commands.

Legality Br oadcast Recei ve/ Legal RT

Det ection Conmand Transm t T/ R- SADR Response

Y&S N0 X YES <1>
YES NO X NO <2>
YES YES RX X <4>
YES YES X X <5>
NO NO X YES <1>
NO NO X NO <1>
NO YES RX X <4>
NO YES TX X <3>

TABLE C.1. RT RESPONSE TO TRANSMIT/RECEIVE COMMANDS

The above table assumes that broadcast commands are legdl; if they are illegal, the broadcast command is
simply ignored (i.e. response <3>).

Legality Legal Legal RT

Det ection Mode Code T/ R Response

ves YES YES <1>
YES YES NO <2>
YES NO X <2>
NO YES YES <1>
NO YES NO <3>
NO NO X <3>

TABLE C.2. RT RESPONSE TO NON-BROADCAST MODE COMMANDS
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Legality Legal Legal Br oadcast RT
Det ection Mode Code T/ R Legality Response

YES YES YES YES <4>
YES YES YES NO <5>
YES YES NO YES <5>
YES YES NO NO <5>
YES NO X X <5>
NO YES X NO <3>
NO NO X X <3>
NO YES YES YES <4>
NO YES NO YES <3>

TABLE C.3. RT RESPONSE TO BROADCAST MODE COMMANDS

RT Response Definitions
<1> - Send cleared status word.
<2> - Send status with Message Error (ME) set.
<3> - Noresponse and no update of last status and last command (i.e., ignore the command).
<4> - Noresponse, set Broadcast Command Received (BCR) bit in last status.
<5> - Noresponseg, set BCR and ME bitsin last status.
X - Don't care.

1. If @ mode command with code between 10110-11111 isdefined aslega (implemented),
then it is considered legal for both transmit and receive.

2. The user can choose whether or not to implement the broadcast option. If broadcast is not
implemented, the RTs will ignore such messages.

3. The RT does not detect legality when injecting the following errors: word length, gap, and
encoding.
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