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		  Datasheet File OCR Text:


		  holt integrated circuits www.holtic.com 1 hi-6011  arinc 429  transmitter / dual receiver for 8-bit bus ds6011 rev. new 10/12 features ?	 single +5v supply  ?	 arinc 429 protocol controller with 8-bit parallel  host interface  ?	 automatic label recognition option  ?	 programmable parity option  ?	 transmit 	 fifo	 for	 up	 to	 fve	 arinc	 429	 messages 		 ?	 cmos / ttl logic pins  ?	 industrial and extended temperature ranges  ?	 burn-in available  pin configuration (top view) wr clock rst xint vdd rint d7 d6 d3 vdd vss nc nc nc nc rd vss cs d5 d4 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 xone xzero r1one r1zero r2one a1 d1 d2 nc nc vdd vss nc nc nc nc r2zero a2 a0 d0 40-pin ceramic side-braised dip general description the hi-6011 is a cmos integrated circuit designed to  interface the avionics arinc 429 data bus to an 8-bit  port. it contains two receivers and one transmitter. they  operate independently except for the parity option and  the selected clock rate. the receiver demands that  the incoming data meet the standard protocol and the  transmitter outputs a standard protocol stream. the	 hi-6011 	 provides	 fexible 	 options	 for	 interfacing	 to	 the user system. the controlling processor can operate  both the receiver and transmitter either by using hard  wired	 fags	 and	 gates	 at	 the	 pins	 or	 by	 using	 software	 reads and writes of internal registers or a combination  thereof.  the chip is programmable to operate with single 8-bit  bytes where successive writes and reads are used to  receive or transmit complete 32 bit words. the receiver allows two operational modes: mode 0 to  allow receiving data words irrespective of the words  address	 label	 (frst	 8	 bits);	 mode	 1	 to	 permit	 receiving	 only words with matching address labels.  a master clock signal of 1, 6 or 12 mhz is supplied to  the	 hi-6011. 	 two 	 bits	 of	 the	 control	 word	 defne	 the	 frequency.  interrupt	 error	 fags	 are	 generated	 for	 received	 parity	 errors	 or	 premature	 (before	 32	 bits	 are	 received)	 idle	 line conditions. the hi-6011 is a 5 volt chip that will require data  translation from and to the arinc bus using external  line drivers and line receivers. the hi-8591 line receiver  is available for the receiver side and the single supply  hi-8592 line driver is available for the transmitter side. applications ?	 avionics data communication  ?	 serial to parallel conversion  ?	 parallel to serial conversion   october 2012

 holt integrated circuits 2 pin descriptions table 1.   pin descriptions pin symbol function description 1 xone output bipolar modulated serial output data 2 xzero output bipolar modulated serial output data 3 r1one input receiver 1 input data 4 r1zero input receiver 1 input data 5 r2one input receiver 2 input data 6 r2zero input receiver 2 input data 7 a2 input address line bit 2 8 a1 input address line bit 1 9 a0 input address line bit 0 10 d0 i/o data line bit 0 11 d1 i/o data line bit 1 12 d2 i/o data line bit 2 13 nc - no connect 14 nc - no connect 15 v dd power 5 volts 10% 16 v ss ground ground C reference for all signals 17 nc - no connect 18 nc - no connect 19 nc - no connect 20 nc - no connect 21 nc - no connect 22 nc - no connect 23 nc - no connect 24 nc - no connect 25 v ss ground ground C reference for all signals 26 v dd power 5 volts 10% 27 d3 i/o data line bit 3 28 d4 i/o data line bit 4 29 d5 i/o data line bit 5  hi-6011 

 holt integrated circuits 3 pin symbol function description 30 d6 i/o data line bit 6 31 d7 i/o data line bit 7 32 cs input chip	select	(low	 true) 33 rint output receiver interrupt 34 v ss ground ground C reference for all signals 35 v dd power 5 volts 10% 36 xint output transmitter interrupt 37 rst input reset	(low	 true) 38 clock input 1, 6, or 12 mhz input clock 39 rd input read	strobe	(low	 true) 	(data	clocked	on	trailing	edge) 40 wr input write 	strobe	(low	 true) 	(data	clocked	on	trailing	edge)  hi-6011 

 holt integrated circuits 4 arinc 429 data format and read/write cycles the	 arinc	 429	 specifcation	 defnes	 the	 32-bit	 word	 as	 shown	 in	 figure 1 , indicating the order in which bits appear  on	 the	 arinc	 429	 data	 bus.	 arinc	 bit	 1	 is	 defned	 as	 the	 label	 msb,	 whereas	 the	 data	 feld	 msb	 is	 bit	 31	 as	 shown	 below.  7 6 5 4 3 2 1 8 lsb 12 13 16 18 19 sdi 22 23 27 31 parity label data msb lsb msb 15 14 11 10 9 21 20 28 25 32 17 24 26 29 30 sdi arinc bit #:  figure 1.  arinc 429 data format.  read/write operations to the hi-6011 are performed via 3 address pins, a2:0, and 8 data pins, d7:0. the address  pins a2:0 specify the possible read/write operations (see section  read/write operations ).	 the	 32-bit	 arinc	 word	 is	 communicated using 4 successive reads or writes over the 8-bit data bus as follows:  table 2.   order of arinc 429 word bits during read/write cycles.  read/write  cycle arinc 429 bits data pins d7:0 1 bits	1-8	(label) bit 1 = d0, bit 8 = d7 2 bits 9-16 bit 9 = d0, bit 16 = d7 3 bits 17-24 bit 17 = d0, bit 24 = d7 4 bits 25-32 bit 25 = d0, bit 32 = d7  hi-6011 

 holt integrated circuits 5 read/write operations read/write operations to the hi-6011 are performed via 3 address pins, a2:0, and 8 data pins, d7:0. the chip select  pin,  cs , must be held low during all read/write operations. a single byte read is enabled by pulling the  rd  pin low.  subsequent byte reads are performed by cycling  rd  high and then low for each additional byte read. similarly, byte  writes are enabled in the same way by pulling the  wr  pin low and cycling high and then low for each additional byte  write.  table 3  and  table 4  summarize the address pins state for each permissible read and write operation respectively.  table 3.   address pins a2:0 state for permissible read operations read to hi-6011: ( cs  = 0,  rd  = 0) a2:0 description 000 read interrupt status register. see section  interrupt status register .  001 read receiver 1 data.  the 32-bit arinc word is read using 4 successive reads over the 8-bit parallel bus, as outlined in  table  2 .  rd 	 must	 be	 pulled	 low	 for	 the	 frst	 byte	 read	 and	 then	 cycled	 high	 and	 low	 for	 subsequent	 byte	 reads. 	 cs  should be held low during the entire 4-byte cycle.  if	more	than	four	reads	are	issued,	the	ffth	re-reads	the	data	originally	read	on	the	frst	read,	etc.). 	 010 read receiver 2 data.  same operation as receiver 1 above.  011 read transmitter/general status register. see section  transmitter/general status register .  1xx no function. returns all zeros.  table 4.   address pins a2:0 state for permissible write operations write to hi-6011: ( cs  = 0,  wr  = 0) a2:0 description 000 write transmit fifo.  the 32-bit arinc word is written to the transmit fifo using 4 successive writes over the 8-bit parallel  bus, as outlined in  table 2 .  wr 	 must	 be	 pulled	 low	 for	 the	 frst	 byte	 write	 and	 then	 cycled	 high	 and	 low 	 for subsequent byte writes.  cs  should be held low during the entire 4-byte cycle.  bit 32 will be automatically overwritten with the correct parity.  up	 to	 5	 32-bit	 words	 may	 be	 queued	 in	 the	 transmit	 fifo.	 a 	 minimum	 of	 8s	 must	 be	 allowed	 between 	 the	 last	 byte	 of	 each	 word	 (write	 cycle	 4)	 and	 the	 frst	 byte	 of	 the	 next	 word	 (write	 cycle	 1).	 see	 section 	 transmit fifo operation .   hi-6011 

 holt integrated circuits 6 write to hi-6011: ( cs  = 0,  wr  = 0) 001 write receiver 1 id label register.  the receiver id label register bits are written in the same way as outlined in  table 2  for read/write  cycle 1. two modes of operation are possible for the label id.  mode 0:  mode 0 is enabled by writing all zeros to the receiver id label register. in this mode, any id  label is accepted and the most recent word overwrites unread previously received word.   mode 1:  mode 1 is enabled when any non-zero value is written to the receiver id label register.  in	 this	 mode,	 only	 received	 labels	 matching	 the	 written	 id	 label	 are	 responded	 to.	 the	 frst	 word	 in	 is 	 retained	 forever	 until	 read	 or	 until	 receiver	 2	 is	 reset. 		 any	 id	 label	 write	 (same	 data	 or	 different) 	 causes 	 receiver 1 to reset.  see section  receiver operation  for further information.  010 write receiver 2 id label register.  same operation as receiver 1 above.  011 write control word register. see section  control word register .  1xx master reset.  resets	 the	 chip,	 irrespective	 of	 data.	 ceases	 all	 transmission;	 re-initializes	 receivers.	 does	 not	 change 	 setup parameters.  note:  a reset to the receivers or a master reset should be given following a change to data rate, parity  or	input	clock	specifcation. 	 a hardware function  rst  is provided which performs the same functions as the software controlled  reset.   hi-6011 

 holt integrated circuits 7 register descriptions control word register bits description 0 reset receiver 1.  used to reset receiver 1 at any time. assert and remove a 1 to reset receiver 1.  note:  reset will destroy any word being received at the time of the reset.  1 = reset. reset must be removed to enable receiver.  receiver function inhibited by a high  level on reset. 1 reset receiver 2 C same as for receiver 1.  2 establish parity.  1	=	odd;	0	=	even.	both	receivers	and	the	transmitter	must	use	the	same	 parity. 	 3 set	receiver	1	data	rate:	0	=	low	(12-14.5	kbps);	1	=	high	(100	kbps). 4 set receiver 2 data rate: save as for receiver 1.  5 set transmitter data rate.  same as for receiver 1.  note:  data rates for the transmitter and individual receivers are independent.  7:6 specifes	input	clock. 	 00 12 mhz 01 6 mhz 1x 1 mhz interrupt status register bits description 0 1 = receiver 1 has received word.  1 1 = receiver 1 word has a parity error.  2 1	=	receiver	1	error	(32	bits	received	before	idle	state). 	 3 1 = receiver 2 has received word.  4 1 = receiver 2 word has a parity error.  5 1	=	receiver	2	error	(32	bits	received	before	idle	state). 	 6 1	 =	 transmitter 	 buffer 	 and	 fifo	 entirely	 empty	 (up	 to	 5	 words	 may	 be	 written	 to	 transmitter).	 . 	 7 1 = transmitter fifo full. do not write more words to transmit fifo.  (words written while  this	bit	is	set	will	be	ignored).		0	=	fifo	has	room	for	at	least	1	word. 	  hi-6011 

 holt integrated circuits 8 transmitter/general status register bits description 0 xmit data.  1 xmit 	clock	(data	changes	on	the	rising	edge). 	 2 parity	sense	(1	=	odd,	0	=	even). 	 3 receiver	1	data	rate:	0	=	low	(12-14.5	kbps);	1	=	high	(100	kbps). 	 4 same as bit 3 for receiver 2.  5 transmitter 	data	rate:	0	=	low	(12-14.5	kbps);	1	=	high	(100	kbps). 	 7:6 input clock selection 00 12 mhz 01 6 mhz 1x 1 mhz receiver operation mode 0 operation this mode is established by presetting the receivers id label to 00h.  in this mode the receiver accepts all data words  transmitted to it.  the receiver calculates incoming parity, compares it to the received parity bit and provides a status  bit	 to	 indicate	 the	 correctness	 of	 the	 received	 parity. 		 any	 premature	 (before	 32	 bits	 are	 received)	 idle	 line	 condition	 resets the receiver and sets a status bit which is retained until a full word is received or until a reset is issued.  receipt  of a full 32-bit word activates the interrupt and sets a status bit. a 	 2s	 open	 drain	 negative	 pulse	 is	 produced	 as	 an	 interrupt 	 to	 the	 processor	 to	 indicate	 a	 full	 word	 has	 been	 received. 		 the processor responds to the interrupt by reading interrupt status to determine what event caused the interrupt,  to	 determine	 correctness	 of	 parity	 (if	 applicable)	 and	 to	 react	 to	 transmitter	 state. 	 	 to 	 read	 a	 received	 word,	 four	 successive	 reads	 are	 required. 		 the	 frst	 brings	 bits	 1-8	 to	 the	 data	 bus,	 the	 second	 brings	 bits	 9-16,	 etc. 		 a 	 reset	 for	 the	 receiver	 being	 handled	 may	 be	 issued	 after	 reading	 the	 data,	 if	 such	 reset	 occurs	 before	 the	 frst	 bit	 of	 the	 next	 word	 is received.  if another read of the receiver data is issued after a reset, the most recent received word will again be  read	(until	another	word	is	received	and	the	receive	interrupt	and	corresponding	status	bits	are	thereby	re-activated). in mode 0, if another word is received before the current one has been read, the most recent word received replaces  the previous unread one and causes another receive interrupt.  this allows the processor a maximum of 2.2 ms (14.5  kpbs)	or	0.32	ms	(100	kbps)	to	respond	to	assure	no	loss	of	data	if	there	is	full	speed	throughput. in	 mode	 0,	 the	 processor	 must	 read	 the	 received	 word	 before	 the	 next	 received	 words 	 parity	 bit	 (bit	 32)	 arrives. 		 if	 a	 read	 of	 one	 word	 is	 in	 progress	 during	 the	 end	 of	 the	 receiving	 procedure	 (bits	 32,	 33)	 of	 the	 next	 word,	 data	 may	 not	 be correct. mode 1 operation: any non-zero byte written to a receivers id label register activates this mode and causes a receiver reset.  mode 1  functions identically to mode 0 except that the interrupt is generated only if the address label of the received word  matches that of the preset id label.  also, if the interrupt for the received word has not been handled by the time a  subsequent	word	arrives,	the	frst	received	word	is	retained.		retention	is	indefnite	(until	a	reset	is	issued).  hi-6011 

 holt integrated circuits 9 transmit fifo operation one transmit channel is provided.  outputs are as follows:  data asserted output negated output idle lo lo 1 pulses	hi	(rz) lo 0 lo pulses	hi	(rz) a 	 fifo	 buffer 	 allows	 fve	 transmit	 words	 to	 be	 queued	 up	 while	 a	 preceding	 one	 is	 being	 serialized. 		 these	 may	 be	 written	 to	 the	 hi-6011 	 with	 a	 minimum	 of	 8s	 between	 the	 last	 byte	 write	 (fourth)	 of	 one	 word	 and	 the	 frst	 byte	 write	 of	 the next word.  the interrupt is activated when the fifo is full and no more transmit words can be written (any written  under	this	condition	are	ignored	and	thus,	lost). the interrupt is also activated when the transmitter becomes empty, a condition when six words may be written to the  fifo system.  to 	 write	 a	 word	 to	 the	 transmitter, 	 status	 should	 frst	 be	 checked	 to	 determine	 if	 the	 fifo	 can	 except	 data. 		 then	 four	 consecutive	 writes	 are	 performed: 		 the	 frst	 is	 for	 bits	 1-8,	 the	 second	 for	 bits	 9-16,	 etc. 		 bit	 1	 is	 the	 frst	 transmitted	 bit	 in the serial stream followed sequentially by bit 2 through 32.  data written to the transmitter must be stable during the  trailing	(rising)	edge	of	 wr . the transmitter inserts the proper parity bit on transmitted words.  bit 32 written to the transmitter is ignored. interrupts two low true interrupts ( rint  and  xint )	 are	 provided	 on	 separate	 output	 pins. 		 these	 are	 open	 drain	 outputs	 which	 may be wire ord together.  each pin is capable of sinking 4ma. rint 	is	pulsed	low	(0)	for	2s	by	either	of	the	following	conditions: 1.  receiver 1 has received a word C int status retained until explicitly reset or until another word is received  in mode 0.  2.  receiver 2 has received a word C int status retained until explicitly reset or until another word is received  in mode 0.  xint 	is	pulsed	low	for	2s	by	either	of	the	following	conditions:	 1.  transmitter 	fifo	and	serializer	completely	empty	(6	words	may	be	written	to	it). 2.  transmitter buffer is full.  rint  and  xint  are intended for use as edge activated signals.  the interrupt status register must be read to determine  the source of the interrupts. a 	 reset	 (hardware	 or	 software)	 will	 not	 cause	 a	 xint  for transmitter empty.  the controller should know this transmitter  status exists by virtue of intentionally issuing such a reset.   hi-6011 

 holt integrated circuits 10 timing diagrams cs wr a2:0 valid d7:0 valid t min t hold 0ns t setup figure 2.  write cycle.  cs rd a2:0 valid d7:0 valid t min t dav 0ns t setup figure 3.  read cycle.   hi-6011 

 holt integrated circuits 11 electrical characteristics absolute maximum ratings supply voltage (v dd ): -0.5 v to +7.0 v power dissipation at 25c: 500 mw input voltage range (v in ): -0.5 v to (v dd 	+	0.5	v) operating temp. range: industrial: -40 o c to +85 o c  extended: -55 o c to +125 o c input current (i in ): +10ma lead temperature: 300 o c for 60 sec. output current (i out ): +25ma storage temperature: -65 o c to +150 o c   dc electrical characteristics parameters symbol test conditions min typ max units supply voltage v dd 4.5 5.0 5.5 v min.	input	voltage	(hi) v ih 2.1 1.4 v max.	input	voltage	(lo) v il 1.4 0.7 v min.	input	current	(hi) i ih v ih  = 4.9v 1.5 a max.	input	current	(lo) i il v il  = 0.1v -1.5 a min.	output	voltage	(hi) v oh i out  = -1.5ma 2.7 v max.	output	voltage	(lo) v ol i out  = +1.8ma 0.7 v supply current i dd f = 400khz 0.8 2.8 ma ac electrical characteristics parameters symbol test conditions min typ max units hold	time	(both	address	and	data) t hold 50 ns set-up time t setup 50 ns time to data valid t dav 50 ns minimum active  rd  /  wr  cycle t min 3x clock period 3 s  hi-6011 

 holt integrated circuits 12 revision history revision date description of change ds6011,  rev. new 10/5/12 initial release  hi-6011 

 holt integrated circuits 13 ordering information part number temperature range flow burn in t -55 o c to +125 o c t no part number package description lead finish cd 40-pin ceramic side-braised dip  gold note 1:	gold	 terminal 	fnish	is	pb-free,	rohs	compliant	 hi - 6011  cx x package dimensions inches (millimeters) package type 40c 40-pin ceramic side-braised dip .085 .009 (2.159 .229) .610 .010 (15.494 .254) .600 .010 (15.240 .254 ) .595 .010 (15.1 13 .254 ) .010 .002 .001 (.254 .051 .025) .100 (2.54) bsc 2.020 (51.308) .225 (5.715) max .125 (3.175) min ma x .050 (1.270) typ .018 (.457) typ bsc = ?basic spacing between centers?  is theoretical true position dimension and  has no tolerance.  (jedec standard 95)  hi-6011 
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