Elcus Electronic Company (http://www.elcus.ru)
TА1-USB
USB MIL-STD-1553 

(GOST R 52070-2003) interface module
Interface module is designed as a external USB device with the dimensions 35mm х 50mm x 100mm.

Interface module TА1-USB is designed to connect the IBM PC/AT with the USB bus to the MIL-STD-1553B (national standard GOST R 52070-2003) dual redundant bus. Terminal operation mode (bus controller (BC), remote terminal (RT), bus monitor (MT)) is set by program.

The device contains the redundant transceiver, dual-port 64Кх16 RAM, USB interface controller, protocol IC, implementing the control over the modes required.

The device meets the requirements of the RT Validation Test Plan.
Internal interrupt FIFO capacity is 256 words.

There is a 32 bit programmable timer for message time tagging.
There are three main monitor operation modes – message monitor (MTM), words monitor (MTW) and combined monitor. All monitor modes allow setting the RT address so that the device can be used as an addressed monitor. In the addressed message monitor mode the device responds to the commands sent to it as an RT and receives messages upon the predefined list of addresses. When operating in the combined monitor mode, while the incoming data is recognized as a message this data is recorded by the message monitor. In parallel the word monitor records any transmitted word if it starts with the sync signal and two valid bits.

In the RT mode the received messages can be buffered for each of the subaddresses. Message receiving timer can be programmed upon BC commands. The message receiving/transmitting can be disabled for the specified subaddresses.

In the BC mode the device allows automatic chain transmitting. There is a programmable   message error processing with the possibility of automatic retry and switching the bus number. Status words masking is implemented. Status word (STATUS) timeout is programmable.
The possibility of transceivers and bus status testing is implemented.
Table 1. Main characteristics
	Parameter
	Units
	min

 
	typ


	max



	Receiver
Differential input voltage
	Vp-p
	0,65
	
	40

	Transmitter  

Differential output voltage measured in the bus channel 
Signal rise/fall time
	Vp-p

ns
	100
	6

150
	300

	Power Supply Requirements
+5V

   *  pause  

   *  continuous  transmittion
	mA

mA

mA
	
	180
500
	700

	Time Parameters
· Delay between the start of the BC and the beginning of the transmission  

· BC/MT/RT STATUS timeout (programmable)
· RT response time
· Controlled bus jamming
	(s

(s

(s

(s


	3

14,5

760


	4.5


	63,5



	Temperature Range  

Device type:
   “C”
   “I”

   “M”
	(C
(C
(C
	0

-40

-40
	
	+55

+70

+70


Data bus redundancy is provided at the transceiver level. The device can be connected to the bus using direct coupled or transformer coupled connection.
TА1-USB main characteristics are shown in table 1.
1. Components and main characteristics
TА1-USB module uses TA device program model.

TA device program model description is in TA_eng.DOC.
The driver for device TA1-USB of developed Elcus Electronic Company allows to use the software for these devices working in Microsoft Windows 98/ME/2000/XP. A basis of the driver for Microsoft Windows 98/ME/2000/XP is the module of the driver ezusb.sys. After detection by system the "USB Device", it is necessary to specify a file ezusbw2k.inf from the complete set of delivery of the driver. The file ezusb.sys should be in a directory $(WINDIR)\system32 \drivers. PnP devices can be automatically found and configured by operational system if the drivers are installed.
Work with the device are requiring libraries of functions USB_TA_DRV.dll and USB_TA_VC2.dll from the complete set of delivery of the driver, this libraries should be in one directory with an executable file.
For development of the software in VISUAL C ++ environment it is necessary to place files USB_TA_VC.dll, USB_TA_VC.lib, USB_TA_DRV.dll, USB_TA_DRV.lib, WDMTMKv2.cpp, WDMTMKv2.h and Usb_ta_vc.h from catalogue “Include” of the complete set of delivery of the driver in project directory. File WDMTMKv2.cpp should be included by the instruction #include "WDMTMKv2.cpp". Files dll and lib should be added to the project.

 Jumpers and connectors
Fig. 1 shows the main jumper fields and device connectors.
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Fig. 1. Device drawing.
Connector DJK-04A – DC Input +5V;

Connector USBB – connection to USB bus (type B);
Connector DB9F – MIL-STD-1553B bus A and B
LED1 – external DC led;
LED2 – output signal amplitude mode;

LED3 – power by USB bus.

 MIL-STD-1553B Bus interface
TА1-USB device is connected to the bus channel using one DB09 connector. Fig. 2 shows the connection drawing. Contacts 6 and 9 are used for direct coupled connection to bus A. Contacts 7 and 8 are used for transformer coupled connection to bus A. Contacts 1 and 5 are used for direct coupled connection to bus B. Contacts 2 and 4 are used for transformer coupled connection to bus B.
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Fig 2. Connecting the device to data bus.
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