Elcus Electronic Company (http://www.elcus.ru)

TА1-104

PC/104 MIL-STD-1553 

(GOST R 52070-2003) interface module

TА1-104 module is designed to connect PC/104 to up to two MIL-STD-1553B (national standard GOST R 52070-2003) dual redundant buses. Depending on the modificaton the module contains one or two ТАМ1 modules each of which implements the functions of the MIL-STD-1553B interface device. Each ТАМ1 interface device can function in the bus controller (BC) mode, remote terminal (RT) mode or bus monitor (MT) mode. Device operation mode is set by program. 

TA1-104 main characteristics are shown in table 1.

Table 1

	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
	6

100
	6.5

150
	300

	Power Supply Requirements

+5V

   * pause 

   * 50% transmission over two channels

 * 100% transmission over two channels
	mA

mA

mA
	
	140

600

1100
	800

1400

	Time Parameters

 Delay between the start of the BC and the beginning of the transmission  

 BC/MT/RT STATUS timeout (programmable)

 RT response time

 Interrupt delay at the end of the message 

 Controlled bus jamming
	(s

(s

(s

(s

(s
	3

14.5

760


	4.5


	63.5

6



	Temperature Range 

 Operational 

The product can be supplied with the extended temperature range
	(C


	-40


	
	+70




TА1-104 can contain one (TA1-104-1) or two (TA1-104-2) ТАМ1 modules.

TА1-104 module uses TA device program model.

TA device program model description is in TA_eng.doc.

Connecting TA1-104 module to data bus

Fig. 1 shows the variants of connecting the device based on ТАМ1 to the bus.
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                                                                Fig. 1

Connecting TA1-104 module to ISA bus

APA150 FPGA IC manufactured by Actel controls the module operation. ISA bus signals are connected to APA150 via IDTQS32X861 buffer which limits received signals level to 3.3V. Output buffers IOB33PL and OTB33PL of APA150 are used to connect to ISA bus. The buffers use the full output low level current IOL = 12.0 mA and the full output high level current IOH = -10.0 mA. 

ISA I/O read and write cycles are used to exchange the control information between TAM1 module and processor. Fig. 2 shows the timing diagrams of the read and write cycle.
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a). Write.
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b). Read.

          t1 < 25 ns 

          t2  < 20 ns

                                                                0.3 us <  t3 <  1.2 us

                                                                0.4 us <  t4 <  1.2 us

                                                                 63 ns  < t5

                                                                               t6 < 30 ns

Fig. 2

ТА1-104 jumpers and connectors

ТА1-104 device drawing is shown in Fig. 3.

Connectors Х1 and Х2 are used for technological purposes while manufacturing the device.

Connectors Х3 and Х4 are used to connect the device to PC/104 system bus. Table 2 shows the list of the interface contacts used. Dual channel ТА1-104-2 device uses two interrupt lines.

                                                                                                              Table 2.          

	Connector
	Contact
	Name

	X3
	1,2,38,40
	0V

	X3
	6
	IOCS16

	X3
	8,10,12,14,16
	IRQ10, IRQ11, IRQ12, IRQ15, IRQ14

	X3
	23,25,27,29,31,33,35,37
	SD8-SD15

	X3
	34
	+5V

	X4
	1,19,61,63, 64
	0V

	X4
	3
	RESET

	X4
	4,6,8,10,12,14,16,18,
	SD7-SD0

	X4
	5,57
	+5V

	X4
	7,41,43,45,47,49
	IRQ9, IRQ7, IRQ6, IRQ5, IRQ4, IRQ3

	X4
	20
	IOCHRDY

	X4
	22
	AEN

	X4
	25
	IOW

	X4
	27
	IOR

	X4
	44,46,48,50,52,54,56,58,60
	SA9-SA1
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Fig. 3 Device drawing.

Connectors Х5, Х6, Х7 and Х8 are used to connect the device to the MIL-STD-1553B bus. Connection drawing is shown in Fig. 4. 
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Jumpers Х9 and Х10 are used to set the base address of the device on the PC/104 system bus. Each TAM1 module address is set individually. Field Х9 sets the ТАМ1_А base address, field Х10 sets the ТАМ1_В base address.

When closing a contact of field А (В) to the corresponding contact of field G, ground level is supplied to the base address input. Open contacts А(В) and G set the logic 1 level. TAM1 address comparator compares the value set on the jumpers with bits SA9-SA5 of the ISA bus (see Fig.5). Bits SA4-SA1 are used to address the registers in TAM1 module. Byte read/write cycles are not used.

The device is supplied with the following addresses set: ТАМ1_А – base address 140h, ТАМ1_B – base address 200h. 

	SA9
	SA8
	SA7
	SA6
	SA5
	SA4
	SA3
	SA2
	SA1
	SA0

	А(В)9
	А(В)8
	А(В)7
	А(В)6
	А(В)5
	
	
	
	
	

	Base address
	TAM1 register address
	Not used


Fig. 5. TAM1 modules addressing on the ISA bus.

Jumpers Х11 are used to set the module interrupt lines used. Lower row (А) is connected to the ТАМ1_А module interrupt output, higher row (В) is connected to the ТАМ1_В module interrupt output. The middle row of the connector is connected to the appropriate ISA bus interrupt lines. 

The device is supplied with the following interrupts: ТАМ1_А - IRQ11, ТАМ1_B - IRQ10. 

When the device is supplied as ТА1-104-1 modification, that is, with one redundant bus channel, connectors Х2, Х7, Х8, Х10, transformers TR3, TR4 and module ТАМ1_В (Fig. 3) are not installed.
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Fig. 4. Connecting the device to data bus.
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