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

TAM1 Module

Basic features:

· Interface module used to connect to the data bus according to MIL-STD-1553B standard (national standards GOST 26765.52-87 and GOST R 52070-2003).

· Overall dimensions 33 mm x 41 mm. Lead spacing 1.27 mm. 

· The ISA-16 interface and 1892VM3T processor interface have been implemented by now. Signals level - TTL. 16 bit I/O read/write operations are used for device control. Number of sequence addresses is 32. 

· The module is designed to be mounted on the carrier board. Wire bonding is not allowed.

· Dual redundant terminal in the modes of bus controller (BC), remote terminal (RT), addressed message monitor (MTM) and addressed word monitor (MTW).

· Meets the requirements of the RT validation test plan.

· Dual-port RAM 64К x 16.

· Internal interrupt FIFO buffer 256 words deep.

· 32-bit programmable timer for message receiving.

· In the BC mode allows organizing the automatic transfer of a message chain. Provides the programming of the response to error message with the possibility of automatic retry and switching the bus number. Status words masking has been implemented. Provides the possibility to program STATUS timeout.

· In the RT mode there is a possibility to buffer the received messages for each subaddress. Programming the message receiving timer can be done upon the BC commands. There is a possibility to block messages receiving/transmitting for specified subaddresses.

· There are three basic modes of monitor operation: Message monitor, Word monitor and Combined monitor. All three modes allow specifying the RT address to use the device as the addressed monitor. 

· In the addressed messages monitor mode, the module responds as an RT to the commands addressed to it and monitors messages from the addresses specified in the list. 

· In the combined monitor mode the information is registered by the message monitor while being parsed as a message. In parallel the word monitor registers any transmitted word if it starts with the sync signal and two valid bits.

· In the word monitor mode the module responds to the commands addressed to it as an RT and receives all words transmitted via two buses.

· Possibility to test the transmitter/receiver units and bus status.

· Single power supply source +5V. 

· TAM1 is connected to the data bus via TIL6 transformers manufactured by OAO “Mstator” (Russia) or any other transformers recommended to use with the Holt HI-1567CDI transceiver.

Basic characteristics of TAM1 are shown in table 1.
Table 1

	Parameter
	Units
	min

 
	std


	max



	Receiver

 Differential input voltage
	Vp-p
	0,65
	
	40

	Transmitter
Differential output voltage measured in the bus channel

Rise/fall time
	Vp-p

ns
	6

100
	6,5

150
	300

	Power Supply Requirements

+5V

   * pause 

   * 50% transmission

 * 100% transmission


	mA

mA

mA
	
	70


	400

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

 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
· Operation

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


	-40


	
	+70




Fig. 1 shows the outline drawing of TAM1 module. 

[image: image1.png]2,54

38

127

22,86

= las
=3 g
. 5 o3
~| | = e
5. B
2 e o s
=3 8 :
: ] s
3 6600000000 4
2
Wccoo0coo oo
1k 000000000000
5,61 1,27
2 i
3
33





Fig. 1

TAM1 pins description in the ISA bus version is shown in table 2

Table 2

	Name
	Pin number
	Designation

	TR0A
	18
	Input/output of the connection to transformer of the bus A (pin 3 of transceiver HI-1567CDI)

	TR1A
	17
	Input/output of the connection to transformer of the bus A (pin 2 of transceiver HI-1567CDI)

	TR0B
	25
	Input/output of the connection to transformer of the bus B (pin 8 of transceiver HI-1567CDI)

	TR1B
	24
	Input/output of the connection to transformer of the bus B (pin 7 of transceiver HI-1567CDI)

	*
	1 - 8
	Factory used pins

	DATА[15]
	30
	Input/Output of the fifteenth (higher) bit of the ISA data bus

	DATА[14]
	38
	Input/Output of the fourteenth bit of the ISA data bus

	DATА[13]
	60
	Input/Output of the thirteenth bit of the ISA data bus

	DATА[12]
	39
	Input/Output of the twelfth bit of the ISA data bus

	DATА[11]
	40
	Input/Output of the eleventh bit of the ISA data bus

	DATА[10]
	57
	Input/Output of the tenth bit of the ISA data bus

	DATА[9]
	41
	Input/Output of the ninth bit of the ISA data bus

	DATА[8]
	56
	Input/Output of the eighth bit of the ISA data bus

	DATА[7]
	42
	Input/Output of the seventh bit of the ISA data bus

	DATА[6]
	53
	Input/Output of the sixth bit of the ISA data bus

	DATА[5]
	52
	Input/Output of the fifth bit of the ISA data bus

	DATА[4]
	51
	Input/Output of the fourth bit of the ISA data bus

	DATА[3]
	50
	Input/Output of the third bit of the ISA data bus

	DATА[2]
	49
	Input/Output of the second bit of the ISA data bus

	DATА[1]
	48
	Input/Output of the first bit of the ISA data bus

	DATА[0]
	47
	Input/Output of the zero bit of the ISA data bus

	REZ[4:1]*
	10,11,12,13
	Reserved pins

	ADR[9]
	55
	Input of the ninth (higher) bit of the ISA bus device address

	ADR[8]
	58
	Input of the eighth bit of the ISA bus device address

	ADR[7]
	59
	Input of the seventh bit of the ISA bus device address

	ADR[6]
	35
	Input of the sixth bit of the ISA bus device address

	ADR[5]
	37
	Input of the fifth bit of the ISA bus device address

	ADR[4]
	36
	Input of the fourth bit of the ISA bus device address

	ADR[3]
	31
	Input of the third bit of the ISA bus device address

	ADR[2]
	61
	Input of the second bit of the ISA bus device address

	ADR[1]
	62
	Input of the first (lower) bit of the ISA bus device address

	AEN
	54
	ISA Address Enable input

	IOW
	63
	ISA I/O Write signal input

	IOR
	32
	ISA I/O Read signal input

	RDY
	29
	ISA I/O Ready signal output

	CS16
	28
	ISA 16-bit cycle signal output

	RESET
	33
	Device Reset input

	IRQ
	9
	Interrupt Request output

	IA[9]
	34
	Input of the base address definition on the ISA bus (higher bit)

	IA[8]
	44
	Input of the base address definition on the ISA bus

	IA[7]
	43
	Input of the base address definition on the ISA bus

	IA[6]
	45
	Input of the base address definition on the ISA bus

	IA[5]
	46
	Input of the base address definition on the ISA bus (lower bit)

	+5V[4:1]
	16,19,22,23
	Power supply +5V.

	GND[4:1]
	20,21,26,27
	Common 0V

	+3.3V*
	14
	Diagnostic power output +3.3V

	+2.5V*
	15
	Diagnostic power output +2.5V

	* Pins are designed for technological purposes during module manufacturing. 

Using these pins on the carrier board must be approved by the module manufacturer.


TAM1 module is based on TA device.

TA device program model is described in the TA_eng.doc file.

Connecting TAM1 module to data bus

Fig. 2 shows an example of connecting the module to transformers TIL6. Correspondence between the TAM1 module outputs and outputs of the transceiver HI-1567CDI used in the module, is shown in Table 2.
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Fig. 2

Fig. 3 shows the variants of connecting the device built on the base of TAM1 with the bus.
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Fig. 3

Connecting TAM1 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. 4 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. 4
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