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FOREWORD

The information in this document has been carefully checked and is believed to be accurate; however
no responsibility is assumed for inaccuracies. Curtiss-Wright Controls, Inc. reserves the right to make
changes without notice.

Curtiss-Wright Controls, Inc. makes no warranty of any kind with regard to this printed material,
including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose.

©Copyright 2013, Curtiss-Wright Controls, Inc. All Rights Reserved.
[PICTURE MBX Logo.bmp] is aregistered trademark of Curtiss-Wright Controls, Inc.

Hayes is a registered trademarks of Hayes Microcomputer Products, Inc.

Windows NT is aregistered trademark of Microsoft Corporation.

Any reference made within this document to equipment from other vendors does not constitute an
endorsement of their product(s).

ALTERA © 2007, Curtiss-Wright Contrals, Inc., Fairborn, Ohio USA. All Rights Reserved. The code
(program) contained in this product is proprietary to Curtiss-Wright Controls, Inc. and copying or other
use of the code (program), except as expressly authorized by Curtiss-Wright Controls, Inc. is expressly
prohibited.

Revised July 12, 2013

Curtiss-Wright Controls Defense Solutions
2600 Paramount Place Suite 200
Fairborn, Ohion 45324 6763
Tel: (800) 252 5601 (US only)

Tel: (937) 252 5601



EMI Statement

FCC
This product is intended for use in industrial, laboratory or military environments. This product uses

and emits electromagnetic radiation, which may interfere with other radio and communication devices.
The user may be in violation of FCC regulations if this device is used in other than the intended market

environments.

CE
As a component part of another system, this information technology product has no direct function and

is therefore not subject to applicable European Union directives for Information Technology equipment.
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INTRODUCTION

1.1 How To User This Manual

1.1.1 Purpose
The purpose of this manual is to describe the MBX 1553 Multiplex 1553 Bus Switch and its
unpacking, setup, and operation.
1.1.2 Scope
This manual contains the following information:
* Overview of MBX 1553 capabilities and features
* Physical and functional description of the MBX 1553
* Instructions on how to use the MBX 1553
_The information in this manual is intended for information systems personnel or system
integrators.
1.1.3 Style and Conventions
* Command names are capitalized and bolded. For example, HEL P.
* Hexadecimal values are written with a"0x" prefix. For example, 0x7e.

® Command line interface command notation:

<LRU#> Indicates that an LRU number is required. Valid LRU numbers are the
hexadecimal numbers 0x0 to OxF.

<Bus#> Indicates that a Bus number is required. Valid Bus numbers are the
hexadecimal numbers 0x0 to OxF.

1.2 Related Information

The following documents are referred to in this specification.
® MIL-STD-1553A, Military Sandard, Aircraft Internal Time Division Command/
Response Multiplex Data Bus, 30 April 1975.

* MIL-STD-1553B, Military Sandard, Aircraft Internal Time Division Command/
Response Multiplex Data Bus, 21 September 1978.
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INTRODUCTION

1.3 Quality Assurance

Curtiss-Wright Controls' Corporate policy is to provide our customers with the highest quality
products and services. In addition to the physical product, the company provides documentation,
sales and marketing support, hardware and software technical support, and timely product
delivery. Our quality commitment begins with product concept, and continues after receipt of the
purchased product.

Curtiss-Wright Controls' Quality System conforms to the SO 9001 international standard for
quality systems. 1SO 9001 is the model for quality assurance in design, development, production,
installation, and servicing. The SO 9001 standard addresses all 20 clauses of the SO quality
system, and is the most comprehensive of the conformance standards.

Our Quality System addresses the following basic objectives:

e Achieve, maintain, and continually improve the quality of our products through
established design, test, and production procedures.

e Improve the quality of our operations to meet the needs of our customers, suppliers, and
other stakeholders.

e Provide our employees with the tools and overall work environment to fulfill, maintain,
and improve product and service quality.

e Ensure our customer and other stakeholders that only the highest quality product or
service will be delivered.

The British Standards I nstitution (BSI), the world's largest and most respected standardization
authority, assessed Curtiss-Wright Controls' Quality System. BSI's Quality Assurance division
certified we meet or exceed all applicable international standards, and issued Certificate of
Registration, number FM 31468, on May 16, 1995. The scope of Curtiss-Wright Controls
registration is: "Design, manufacture and service of high technology hardware and software
computer communications products.” The registration is maintained under BSI QA's bi-annual
quality audit program.

Customer feedback is integral to our quality and reliability program. We encourage customers to
contact us with questions, suggestions, or comments regarding any of our products or services.
We guarantee professional and quick responses to your questions, comments, or problems.
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INTRODUCTION

1.4 Tech

nical Support

Technical documentation is provided with all of our products. This documentation describes the
technology, its performance characteristics, and includes some typical applications. It also includes
comprehensive support information, designed to answer any technical questions that might arise
concerning the use of this product. We also publish and distribute technical briefs and application
notes that cover a wide assortment of topics. Although we try to tailor the applications to real
scenarios, not all possible circumstances are covered.

Although we have attempted to make this document comprehensive, you may have specific
problems or issues this document does not satisfactorily cover. Our goal is to offer a combination
of products and services that provide complete, easy-to-use solutions for your application.

If you have any technical or non-technical questions or comments, contact us. Hours of operation
are from 8:00 am. to 5:00 p.m. Eastern Standard/Daylight Time.

Phone: (937) 252-5601 or (800) 252-5601
E-mail: DTN_support@curtisswright.com

Fax: (937) 252-1465

World Wide Web address; www.cwcdefense.com

1.5 Ordering Process

To learn more about Curtiss-Wright Controls' products or to place an order, please use the
following contact information. Hours of operation are from 8:00 a.m. to 5:00 p.m. Eastern
Standard/Daylight Time.

CURTISS
WRIGHT__Controls
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e Phone: (937) 252-5601 or (800) 252-5601
o E-mail: DTN_info@curtisswright.com
e World Wide Web address; www.cwcdefense.com
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PRODUCT OVERVIEW

2.1 Overview

CURTISS
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The Curtiss-Wright Controls MBX 1553 shown in Figure 2-1, isa MIL-STD-1553 "virtual patch
panel.". This 16 x 16 crosspoint switch provides differential connections from 16 transformer-
coupled Line Replaceable Unit (LRU) inputs to 16 MIL-STD-1553 differential buses. The MBX
1553 eliminates time-consuming bus rewiring between different avionics simulations or test
scenarios. Figure 2-2 shows the MBX 1553 switch housed in a 19" rack-mountable chassis.

Figure2-1 MBX 1553 with 16 LRU Inputs and 16 Bus Connections

Figure2-2 MBX 1553 with Enclosur e

Copyright 2013 2-3 MBX 1553 User Guide



PRODUCT OVERVIEW

2.2 MBX 1553 Features
The MBX 1553 has the following features:

* Upto 16 transformer-coupled LRU inputs via standard concentric twinax connectors.
This product is NOT designed to support direct-coupled LRU devices.

* Upto 16 MIL-STD-1553 bus output connections via standard concentric twinax
connector.

* Provides logic that ensures that any single LRU port can be connected to only one of the
buses at atime.

* LRU and bus coupling relays physically disconnect the LRU and/or bus from the
crosspoint switch if they are not currently logically connected.

* The switch configuration is stored in non-volatile memory. After each power-up event,
the crosspoint switch is configured in the last working state.

® Support MIL-STD-1553A, MIL-STD-1553B, and mixed-device environments.

* The LRU units can be any transformer-coupled MIL-ST D-1553 device: bus controller,
remote terminal, or monitor.

* Qut-of-band control/status uses an RS-232 port.
* Front-panel LCD indicates switch status.
® Can be connected to a modem and controlled from a remote location.

The standard MBX 1553 product (DHAS-MBS1616) contains coupling transformers and isolation
resistors for connecting to MIL-ST D-1553 data buses using transformer-coupled line replaceable
units (LRUs). Curtiss-Wright has created part number DHAS-2900-13324 for customers
requiring connection to MIL-ST D-1553 data buses without using coupling transformers and
isolation resistors.

CAUTION: The DHAS-2900-13324 (modified MBX 1553) does not contain any
W coupling transformers or fault-isolation resistors. Y ou must supply these

transformers and resistors external to the DHAS-2900-13324 if required for your
application.

2.2.1 Command Line Interface

The MBX 1553 provides an out-of-band command line interface, which allows configuration of
the switch and receipt of status information from the switch. This command line interface has the
following features:

On-line help
Command set supports the connection of a specified LRU to a specified bus.
Command set supports the disconnection of a specified LRU.
Command set supports the display of the crosspoint switch status.
Provides a "prompt" to indicate the MBX 1553 is ready to receive and process
commands.
At power-up, the last configuration used is automatically restored.
* Requires no user intervention on startup.
See Chapter 4 for a detailed description of this interface.

CURT’SS Copyright 2013 2-4 MBX 1553 User Guide
WRIGHT__Controls

Defense Solutions



PRODUCT OVERVIEW

2.3 Structure

The MBX 1553 has three primary functions:

1. Connect LRU inputs to the appropriate specified Bus outputs.
2. Provide an out-of -band command line interface to the user.

3. Provide status information to the user via the command line interface and front-panel LCD
status display.

2.3.1 LRU Inputs

CURTISS

The MBX 1553 is composed of up to 16 LRU Input connections. These port pairs are numbered
as shown in Figure 2-3, viewed from the front of the MBX 1553.

0000000000000 00O|
0 1 2 3 4 5 6 7 8 8 A B CDE F

Figure2-3 MBX 1553 LRU Input Numbering

The MBX 1553 Switch is composed of up to 16 Bus Output connections. These port pairs are
numbered as shown in Figure 2-4, viewed from the back of the MBX 1553.

0% 0000000000000000
F E D C B A 9 g8 7 6 5 4 3 12

1 0

Figure 2-4 MBX 1553 Bus Output Numbering

The MBX 1553 uses a crosspoint switch to allow each LRU to be connected or disconnected. If
an LRU is connected to a bus, it can only be connected to a single bus at a given time. Any
combination of LRUs can be connected to a bus. The MBX 1553 uses LRU coupling relays to
physically connect each LRU to the crosspoint matrix if the LRU is logically connected to a bus
through configuration by the command line interface (current configuration) or the non-volatile
memory (after power-up).

If an LRU is not logically connected to any bus, the LRU coupling relay automatically physically
disconnects the LRU from the crosspoint matrix. Each LRU has a coupling transformer and a pair
of fault-isolation resistors to provide the proper connection for each of the transformer-coupled
LRUs. A crosspoint matrix consisting of 256 relays alows each LRU to be physically connected
to each bus.

Bus coupling relays are used to physically disconnect the bus from the crosspoint matrix if no
LRUs are logically connected to the given bus. If any LRU is logically connected to a given bus,
the bus-coupling relay is automatically connected. T his architecture described here is illustrated in
Figure 2-5.

Copyright 2013 2-5 MBX 1553 User Guide
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PRODUCT OVERVIEW

2.3.2 LCD Interface

G g £
Bus Coupling ¢ | @ | 7]
Felays |2 g ] 3
o | o o | i an}
LET Conplmz LEU Couphing e o g i
Falays Trans fhrmers Cross point K, R} \} H\O e R}
Matrix 1 !

LRU O+ —! —
—_Hf“'z:ﬂ - {—A’V\’\—L_c""z:__ _H‘-'g:_d ,rrz:_d
LRU Q- I J 1
—'ﬂg: i g /\/\/\f‘\_l_'I_d_Jg__. |—°‘Jg:_ |—°‘_J2__
LRU T+ .| - A 1 1 1

= —“’Jz_ ;; E \A’LL_GHE___ _m,,-r\;“4 —0’#2_“
—'D’JEZE i {_NWT_U—Jg:d |—D’:g:_ |_0;2:_
LRU F+ .| - A 1 1 1

Lt T VL, e T || Cabel| 7|
LRUF-| ol E T_D._-vo_ ’70._—7\::_ . ’79._—70_
e RN BNV o] |— o] r o]

FanltIs olation
Eesistors

Figure2-5 MBX 1553 Crosspoint Switch Architecture

The MBX 1553 provides a front-panel LCD status display that indicates the current switch
configuration. This is particularly useful if the control terminal in not located in close proximity to
the MBX 1553 unit.

The LCD status display consists of two lines. The top line displays the available LRU
connections. A MBX 1553 with 16 LRU connections will have all 16 input connections (‘0'
through 'F") displayed. The second line indicates the current connection for each of the available
LRUs. The bus connection is displayed directly below the each of the associated LRU

connections.

If no bus connection is present, no bus number will be displayed. If the LRU is connected to a
bus, the number of the bus will be displayed under the LRU number. Figure 2-6 illustrates an

example LCD display. In this situation, all of the 16 LRUs are disconnected, except LRUs 4, 8,
and 9. LRUs 4 and 8 are connected to bus 2, while LRU 9 is connected to bus 3.

z 23

0123456789ABCDEFR

Figure 2-6 LCD Status Display
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PRODUCT OVERVIEW

2.4 Connecting a Terminal

A VT-100 compliant terminal (or terminal program running on a PC) can be connected to the
MBX 1553 using an RS-232 cable. Data rates of 9600, 19200, 38400, and 57600 baud are
supported. The terminal should be set for 8 data bits, 1 stop bit, and no parity.

It is not necessary to set the baud rate. The MBX 1553 can autobaud with the terminal. Connect
aterminal to the MBX 1553, press several keys to give the MBX 1553 seria input, and the MBX
1553 automatically detects the baud rate. See the Autobauding section for details.

When the MBX 1553 has the same baud rate as the terminal, the command prompt, "MBS>>",
displays on the terminal. This indicates the MBX 1553 is ready to process commands.

2.5 Higher-Level Control Software

Software applications may be developed to interface to the MBX 1553 to isolate the user from the
command line interface, to automate laboratory control of this equipment, or to fulfill some other
special requirement. Software can be written using the command line interface described in
Chapter 4 to communicate with the MBX 1553. If developing interface applications, consider the
following:

* Each command must be followed by a carriage return. The carriage return can be followed
by an optional line feed with the same results.

* The MBX 1553 will echo received characters. When sending a command string to the
MBX 1553, the computer interfacing with the MBX 1553 will receive the sent command
before receiving the appropriate response from the MBX 1553. The higher-level control
software should be designed to filter this out.

* |f the serial cable used does not have hardware flow controal, it is possible to overrun the
UART FIFO in the MBX 1553, losing data in the process. A practical solution is to not
send the next serial character in the string until the current character has been echoed back.
A time-out function should be considered to avoid having the control software wait
indefinitely if the MBX 1553 is not powered-up or the serial cable is incorrectly installed.

* |t may be necessary on power-up of the MBX 1553 to autobaud the MBX 1553 so that
the MBX 1553 is using the same baud rate as the computer. One possibility isto send a
string of carriage returns until the command prompt, "MBS>>" is received.

2.6 Connection Modem

To allow for multiple points of control, a modem can be connected to the MBX 1553. The
process of connecting a modem to the switch is described in Section 3.12.

CURT’SS Copyright 2013 2-7 MBX 1553 User Guide
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PRODUCT OVERVIEW

2.7 Applications

The MBX 1553 is a “virtual patch-panel” which eliminates time-consuming bus rewiring between
different MIL-STD-1553 simulations or test scenarios.

I* NOTE: The MBX 1553 is designed as a static bus configuration tool. This

eliminates time-consuming bus rewiring between different avionics configurations.
The MBX 1553 is NOT designed to switch LRUs while a device is actively
transmitting. When changing system configurations using the MBX 1553, there
should be no traffic on the respective bus(es).

2.7.1 MIL-STD-1553 Bus Switch With One Control Point

The MBX 1553 is easy to set up to be controlled by one access point. T his access point must be
aVT-100 compliant terminal and connected to the MBX 1553 with an RS-232 cable. Connecting
aterminal to the MBX 1553 alows a system administrator to quickly configure or check the
status of the MBX 1553.

2.7.2 MIL-STD-1553 Bus Switch With Multiple Independent Control Points

Connecting a VT-100 directly to the MBX 1553 is simple to set up. This method, however, limits
the number of MBX 1553 control points to one. To alow for multiple access points, a modem
can be connected to the MBX 1553 using the RS-232 port. This allows control of the switch from
multiple locations and with no distance limitation.

2.7.3 Redundant MIL-STD 1553 Buses

In many avionics applications, dual-redundant (or greater) buses are used. The MBX 1553 offers
up to 16 LRU and bus connections. In non-redundant applications, this would allow up to 16
LRUs and buses to be connected to a singe MBX 1553. In a dual-redundant application, up to
eight LRUs and buses could be connected to a singe MBX 1553. In a tri-redundant application,
up to five LRUs and buses could be connected to a single MBX 1553, with a single LRU and bus
connection left over. In most redundant applications, it is necessary to switch both connections
(primary and secondary) for a particular LRU when connecting it to a specified bus. However, in
certain scenarios it may be desirable to only connect one of the associated connections (for
example, the secondary bus) to test system characteristics when the other connection (for
example, the primary bus) sustains damage.

CURT’SS Copyright 2013 2-8 MBX 1553 User Guide
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PRODUCT OVERVIEW

2.7.4 Using More Than 16 LRUs

Many avionics applications may require more than 16 LRUs. To accommodate this situation,
multiple MBX 1553 units can be cascaded together. Figurere 2-7 shows two 16x16 (16 LRUs
and 16 buses) MBX 1553 units combined to form a 32 x 16 non-blocking MIL-ST D-1553
switch.

Buses =0 to OxF

16 168
MEX 15953 MEBEX 1553
16 16
LRU=s 0x0 to OxF LRUs 0x10 to 0x1F

Figure2-7 32 x 16 Switch Using Two MBX 1553 Units

This topology is also useful in situations where the LRUs may be situated in different locations.
With transformer-coupled LRUSs, the LRU must be located within 20 feet of the bus connection,
in this case the MBX 1553. If the application involved two groups of LRUS, each group within a
different room in the laboratory, two MBX 1553 units could be used. Each MBX 1553 could be
located with each group of respective LRUSs, so each LRU could be located within 20 feet of the
connected MBX 1553s.

CURT’SS Copyright 2013 29 MBX 1553 User Guide
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INSTALLATION

3.1 Installation Package
The MBX 1553 package contents are listed below:
e MBX 1553 (installed in enclosure)
¢ Enclosure side panels for use with 19" rack
* Enclosure non-skid feet
* Manuas CD
* Power Supply connector
® RS-232 cable and adapter

3.2 MBX 1553 Enclosure

|» NOTE: Installation drawings of the MBX 1553 are located in Appendix C.

The MBX 1553 is shipped in its enclosure. The side panels installed for shipment do not allow the
use of the MBX 1553 in a 19" rack.

If the MBX 1553 will be installed in a rack, remove the four screws from each of the side panels,
and remove the normal side panels from the enclosure. Using the screws that were just removed,

install the side panels designed for use with a 19” rack. The MBX 1553 can then be mounted in a
rack using the associated mounting hardware included with the rack.

If the MBX 1553 is not going to be installed in arack, it may be desirable to install the non-skid
rubber feet. These four rubber feet can be moved from the adhesive backing and mounted on the
bottom of the MBX 1553 enclosure. Keep the shipping material in the event that the MBX 1553
needs to be returned.

3.3 Jumper Settings

The MBX 1553 is shipped with default jumper setting that will be ideal for most applications. It
may be desirable to change these jumper settings based on a particular system configuration. If
this is necessary, follow these steps.

1. Remove the top of the enclosure by removing the five screws for the top panel. Two of
the screws are located on the top of the enclosure and three are located on the rear edge
of the top panel. The top panel of the enclosure can then be removed.

CAUTION: Exercise care regarding the static environment. An anti-static mat
W connected to a wristband should be used when handling or installing the MBX
1553.

2. For each of the LRU connections, a coupling transformer is used as shown in Figure 3-1.
J35 through J50 are the associated headers for LRUs O though F, respectively. In the
default shipping position, the center-tap of this transformer is not connected. If the jumpers
are moved from the left position to the right position (when viewed from the front of the
MBX 1553 enclosure), the center-tap of the associated coupling transformers will be
connected to the analog ground of the MBX 1553. While this will result in a common
reference point for the center-tap if al of the jumpers are moved to the right position, it is
aso likely that some of the noise from the MBX 1553's switching power supply will be
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INSTALLATION

coupled to the MIL-ST D-1553 bus connections. If changing these jumper settings, test and
ensure that any noise coupled to the data bus connections will not be excessive for the
particular operating environment.

Default Position - Center-tap not connected

J35-J50

£95T DL 2

=
[T
w0
purs
[¥%] -
= =
=
=
-
£

| |
" 3 S -
Front of enclosure

g o

Figure 3-1 View of Header s J35 through J50

3. J54 through J57 are set at the factory and should NOT be changed.

4. Header J58 shown in Figure 3-2 is used to enable or disable the backlight of the front-
panel LCD. In its default position, the LCD backlight will be enabled, making it easier to
read the LCD status display and serving as a power-on indicator for the MBX 1553. If it is
desired to disable the LCD backlight, move the header from the right position to the left
position, as viewed from the front of the MBX 1553 enclosure.

Drefault Position - LCD Backlight Enabled

15

Front of enclosure

Figure 3-2 View of Header J58

5. Ingtall the top of the MBX 1553 enclosure using the five screws removed in Step #1.
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3.4 Connecting and External Ground Connection

The back of the MBX 1553 is shown in Figure 3-3. The MBX 1553 enclosure connects all of the
shields of the LRU and bus cabling together. However, unless the shielding of this cabling is
connected to a reference elsewhere in the system, the shielding will be connected but left floating.
It may be desirable to connect the shielding to a common reference point, that is, a centralized
ground. The MBX 1553 enclosure provides a location to connect the shield of the MBX 1553 to
such a potential. A screw and washer on the back of the MBX 1553 enclosure can be used to
connect awire that could be tied to a common reference voltage for the shield.

DT 0000000000000000
F E DL C B & 9 &% 7 8 5 4 3 2 a

1

Figure 3-3 Back View of MBX 1553 Unit

CAUTION: MIL-STD-1553 shielding and ground considerations are system-
W dependent and must be made with respect to many concerns, including ground
loops, EMI/RFI, lightning susceptibility, etc.

3.5 Connecting the RS-232 Cable

To use the Out-of-Band command line interface, an RS-232 cable must be connected to the MBX
1553. Make this connection using the supplied RS-232 cable with an RJ-45 connector. The RJ45
connector should be plugged into the RS-232 connector shown in Figure 3-3. Appendix B
describes the RS-232 cable requirements.

3.6 Connecting Power to the MBX 1553

Power must be connected to the MBX 1553. The MBX 1553 is designed to use power supply H-
AS-PWRSPLY -20, which is provided with the MBX 1553 unit. This desktop power supply
accepts 120 VAC and provides +5 VDC (+/-5%) at 6 A. The 5-volt receptacle on the MBX 1553
back panel is shown in Figure 3-4.

Rear Panel View

Figure 3-4 MBX 1553 Power Supply Connection

I* NOTE: The diagram is shown looking into the "female" connector on the Multiplex
Bus Switch board.
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3.7 Connecting the LRUs

The MIL-STD-1553 LRUs can now be connected to the front of the MBX 1553 unit using
standard concentric twinax cabling. The LRUs must be transformer-coupled LRUs and the cabling
must be less than 20 feet in length. For the LRUs in the system that are connected viathe MBX
1553, no Bus Coupler is required as the coupling transformers and fault-isolation resistors
normally provided by a Bus Coupler are contained within the MBX 1553.

I* NOTE: Busand LRU MIL-STD-1553 connectors on the MBX 1553 are three-lug
Twin-axial with afemale center conductor.

3.8 Connecting the Buses

The MIL-STD-1553 buses can now be connected to the rear of the MBX 1553 unit. Each bus
must be terminated at both ends, as required by MIL-STD-1553. No internal termination is
provided by the MBX 1553 to allow maximum system flexibility. If all LRUs used in the system
are connected directly to the MBX 1553, each bus connection could simply consist of a Tee with
two terminators installed. 1f the MBX 1553 resides at an end of a bus, the connection would likely
be a T ee with the bus connection on one side of the Tee and a terminator on the other. If other
LRUs are connected to the bus but do not utilize the MBX 1553 for connection, they must be
connected to the bus via a Bus Coupler.

I* NOTE: Each end of each bus connection must be properly terminated using a bus
terminator.

3.9 Activate the MBX 1553

Once the MBX 1553 has been completely installed, power up the unit to verify proper
functionality.

3.10 Autobauding

Since the MBX 1553 can autobaud with the terminal, it is not necessary to set the baud rate.
After connecting a terminal to the MBX 1553 and pressing a few keys, the MBX 1553

automatically detects the baud rate. Follow the steps below to connect a VT-100 terminal to the
MBX 1553:

1. Connect the terminal to the MBX 1553 using an RS-232 cable. See Appendix B for
connector pin definitions.

Power on the terminal.
If the MBX 1553 is off, power it on. If the MBX 1553 is on, reboating is not required.

Press a character afew times. This enables the MBX 1553 to detect that a new baud rate
is required.

Press enter afew times. This enables the MBX 1553 to detect the new baud rate.

The MBX 1553 command line prompt, "MBS>>", should appear. This shows that the
autobaud worked as expected.
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3.11 Connecting a Modem

To control the MBX 1553 from multiple locations, a modem must be connected in place of the
terminal. For this configuration to work properly the following must be done:

* The modem must be attached to the MBX 1553 using an RS-232 cable as described in
Appendix B.

¢  The modem must be turned on before the MBX 1553. T his alows the MBX 1553 to
properly configure the modem at power up.

* The modem must be Hayes-compatible.

Tested configurations included a Hayes-compatible modem operating at 14.4 and 28.8 Kbps.

3.12 Troubleshooting

If the MBX 1553 does not boot correctly, double-check cable and power connections. If
problems persist, call Technical Support at (937) 252-5601.
Please be prepared to supply the following information:

Power Supply Used:
Serial Number:

3.13 Maintenance

No routine maintenance is required for the MBX 1553.
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COMMAND LINE INTERFACE

4.1 Overview

The MBX 1553 can be configured by using a command line interface. To use the command line
interface, a VT-100 compliant terminal must be connected to the MBX 1553 serial port using an
RS-232 cable. The available commands, described below, are composed of ASCII characters and
are terminated by a carriage return. The command interpreter on the MBX 1553 is not case-

sensitive.

4.2 Notation

To simplify the learning curve for the command line interface commands, a consistent notation is
used for all help messages and MBX 1553 documentation.

<LRU#>

<Bus#>

Indicates that an LRU number is required. Valid LRU numbers are the
hexadecimal numbers 0 to F.

Indicates that a Bus number is required. Valid Bus numbers are the
hexadecimal numbers O to F.

4.3 Command Line Interface

The Command Line Interface commands are described in Table 4-1.

Table 4-1 Command Line Interface

Command Description Page
HELP Displays supported MBX 1553 commands 42
Ln Bm Connects LRU#n to Bus#m 4-2
LnD Disconnects LRU#n from Bus 42
CLR Clears crosspoint matris—Al LRUs are disconnected 4-3
ST Ln Displays status of LR U#n 4-3
ST Bm Displays status of Bus#m 4-3
STA Displays status of all LRUs 4-4
SZ Pi_splgys status of MBX 1553 population level {or 4-4

size

4.3.1 System Commands

HELP
Description:

Responses:

This command is used to display the command set supported by the MBX
1553. The data is provided to assist terminal operators who have little or no
experience with this product. This command is not intended for use by high-
level control software, and as such, its response is not documented in detail
here.

“MBS OK.” No error occurred. Command executed.
“MBS ERROR 103: Improperly formatted command.” No extraneous text may
follow command.
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4.3.2 Control Commands

L<LRU#> B<Bus#>
Description:  This configuration command is used to establish a connection between the
specified LRU and Bus. If the LRU has a current connection to a different bus,
it will be disconnected from the current bus and connected to the specified bus.
If the LRU is currently connected to the specified bus, no change in the
crosspoint switch will occur.

Responses:  "MBS OK." No error occurred. Command executed. The switch configuration
has been saved in non-volatile storage.

"MBS ERROR 101: Invalid LRU#." The valid range for an LRU# is "0"
through "F".

"MBS ERROR 105: LRU not populated.” This LRU does not exist on this sub-
populated MBS.

"MBS ERROR 102: Invalid Bus#." The valid range for a Bust is "0" through
"F".

"MBS ERROR 103: Improperly formatted command." A single space must
separate the two parameters. No extraneous text may follow command.

"MBS ERROR 107: Bus not populated.” This Bus does not exist on this sub-
populated MBX 1553.

Example: L4 BE { connect LRU #4 to Bus #E}

L<LRU#> D
Description:  This configuration command is used to disconnect the specified LRU from a
bus. If the LRU has a current connection to a bus, it will be disconnected from
the current bus. If the LRU is not currently connected to a bus, no change in
the crosspoint will occur.

Responses.  "MBS OK." No error occurred. Command executed. The switch configuration
has been saved in non-volatile storage.

"MBS ERROR 101: Invalid LRU#." The valid range for an LRU# is"0"
through "F".

"MBS ERROR 105: LRU not populated.” This LRU does not exist on this sub-
populated MBX 1553.

"MBS ERROR 103: Improperly formatted command.”" A single space must
separate the two parameters. No extraneous text may follow command.

Example: L4 D {disconnect LRU #4 from its current bus connection}

CLR
Description:  This configuration is used to disconnect all LRUs from the buses. This
command must be used with care because, as with al MBX 1553 configuration
commands, the configuration of the MBX 1553 is saved after each change in
its configuration.

Responses: "MBS OK." No error occurred. Command executed.
"MBS ERROR 103: Improperly formatted command." No extraneous text may
follow command.

Example: CLR {disconnect all LRUs from their current bus connections}
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4.3.3 Status Commands

ST L<LRU#>
Description:  This status command is used to display the current bus connection of the
specified LRU. The status display will consist of the text "LRU#<LRU#>: "
followed by the number of the bus connection ("0" through "F"), if any. If the
LRU is disconnected, no Bus # will be listed.

Responses:  "MBS OK." No error occurred. Command executed.

"MBS ERROR 101: Invalid LRU#." The valid range for an LRU# is "0"
through "F".

"MBS ERROR 105: LRU not populated.” This LRU does not exist on this sub-
populated MBX 1553.

"MBS ERROR 103: Improperly formatted command." A single space must
separate the two parameters. No extraneous text may follow command.

Example: ST L4 {display the status of LRU #4}

ST B<Bus#>
Description:  This status command is used to display the current LRU connections of the
specified bus. The status display will consist of the text "Busi#<Bus#>: "
followed by a listing of the LRU connections ("0" through "F") in ascending
order, if any. If multiple LRUs are connected to the bus, the LRU connections
will be separated by a single space. If no LRUs are connected, no LRU# will
be listed.

Responses.  "MBS OK." No error occurred. Command executed.
"MBS ERROR 102: Invalid Bus#." The valid range for a Bus# is "0" through
"F
"MBS ERROR 103: Improperly formatted command." A single space must
separate the two parameters. No extraneous text may follow command.

"MBS ERROR 107: Bus not populated.” This Bus does not exist on this sub-
populated MBX 1553.

Example: ST B4 {display the status of Bus #4}
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STA
Description:  This status command is used to display the status of the entire crosspoint
switch. The format of the display is illustrated in Figure 4-1.

Responses:  "MBS OK." No error occurred. Command executed.

"MBS ERROR 103: Improperly formatted command.” A single space must
separate the two parameters. No extraneous text may follow command.

Example: ST A {display the status of all LRUs and buses}

LEU# to Bus# LRU# to Bus#

8] e e

LS I VI
A
H OO WE e w w0

A

7 X F
Figure4-1 ST A Command Response

If an LRU is connected to a bus, the number of the busit is connected to (0" though "F") will be
displayed in the locations denoted by an "x". If the LRU is not connected to a bus, the "x" will be
replaced by a space. The entire display will still be used in sub-populated MBX 1553 units, with
no bus connection possible on these unused LRU inputs.

SZ
Description:  This status command is used to determine the population level, or "size", of the
MBX 1553 unit. The status display indicates this as appropriate. The response
will be of the form "NxM", where "N" is a 2-digit, right justified string with the
number of LRU input connections that have been populated. The "M" isa 2-
digit, left justified string with the number of Bus output connections that have
been populated.

Responses:  "MBS OK": No error occurred. Command executed. Status display follows on
the next line.

"MBS ERROR 103: Improperly formatted command." No extraneous text may
follow command.

Example: SZ {determine MBX 1553 population level or "size"}
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Appendix A

5.1 Specifications
Hardware Compatibility: MIL-STD-1553A, MIL-STD-1553B

Weight: 6.38 Ibs (includes enclosure)

Physical Dimensions
(for enclosure with standard side panels installed and non-skid feet not installed):

Width: 17.000 inches
Depth: 10.275 inches (including 1553 connectors)
Height: 1.725 inches

Electrical Requirements: +5 VDC (+/-5%), 3.5 A

Temperature Range:
Operating: 0°to +50° C
Storage: -25°t0 +70° C
Humidity Range: 0 to 95% (non-condensing)

MTBF 65,003 hours (7.44 years)*
MTBF (without relays) 67,361 hours (7.71 years)*

* The MTBF numbers are based on calculations using MIL-HDBK-217F, Appendix A, for a
ground-benign environment.

I* NOTE: Installation drawings of the MBX 1553 are located in Appendix C.
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Appendix B

6.1 RS-232 Cable

Introduction

It is possible to connect the MBX 1553 to a VT-100 compliant terminal or to a modem using an
RS-232 cable. There are alarge variety of RS-232 cables available. Depending on the use, the
MBX 1553 will use one of two cable wiring methods:

* When connecting to a PC or terminal, the MBX 1553 requires a cable with a built-in null
modem. The R}45-female-to-RS-232-female adapter supplied with the MBX 1553 is a
null-modem adapter.

* When connecting to a modem, the MBX 1553 requires a cable without a null modem.

Cable Ends

There are numerous cable ends available for RS-232. The MBX 1553 uses an RJ-45 connector,
as do many dumb terminals. DB-25 and DB-9 connectors are available on many PC systems and
modems. Figure B-1 shows the pinouts for the connectors mentioned above.

RJ-45
_ Male DB-25 Male DE-3
1 2 3 4 6 6 7 & 0 1011 12 13 Il 12 3 4 5]
|||| |||| &415131?1819202122232425/ \5?89
I O B
876 5 43 21
Femnale DE-25

Female DB-9

13121110 8 87 6 54 3 2 1 54 3 21
35 24 33 22 3120 19 18 17 16 15 14 9 878

Figure B-1 Cable End Pinouts

Pin Assighments

Each cable end type has a different pinout signal assignment. Table B-1 shows the signals
assigned to each pin.

Table B-1 Pin Assignments

Signal RJ-45 Pin DB-25 Pin DB-9 Pin
DTR {out) 1 20 4
CTS(iny ]
GHD
RxD i
T«D {out)
GHD
RTS (out)
DCD (iny

) =4 S| | Q) R
0| | | P L] 4
== | L] k2| 0D
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Cable Connections

Figure B-2 shows the connections required for both null modem and non-null modem cables
(although connections for DSR are shown for completeness, that signal is not used by the MBX

1553).

Mull Modem Connections

T=D TxD
RxD RxD
RTS RTS
CTS CTS

DSk

DsSR
GHND GHD
DchD DCcoD
DTR TR

Mon-Mull lModem Connections

TeD———TxD
RuD————RxD
RTS———RTS
CTS—CTs
DER—— DSR
GHO———GHD
DD DD
DTR——DTR

Figure B-2 Wiring Requirements
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Appendix C

7.1 Installation Drawings
MBX 1553 Cabinet

e Click outline dimension to read them in a pop-up.
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Rack Mount
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Figure C-4 Rack Mount
Top Panel
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Figure C-5 Top Panel
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