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�1.0 General Overview



	The Fiber Optic Cable Extender (FOCEX) system consists of two units, the Fiber Optic Transmitter (FOTX) and Fiber Optic Receiver (FORX) units.  Working in concert, these units allow the extension of unidirectional RS-485 data cables to distances of up to 500 meters(1625 feet).  Even longer extensions are possible through the use of other electro-optical driving components or another set of  FOCEX units.



	The FOCEX system design intentionally maintains a certain quality of transparency, that is to say that the existence of a FOCEX link in-between an experiment data source and the data recipient is virtually undetectable.  



	Each  unit of the FOCEX system (a FOTX or a FORX) consists of a Fermilab-designed protocol adapter card married to a commercially designed fiber optic sub-module.  The protocol adapter cards translates between the single-ended TTL signal levels of the fiber optic sub-modules and the RS-485 differential signal levels sent along ribbon cables in the physics data acquisition environment.  However, nothing precludes the revising of this design to create adapter cards for similar protocols such as ECLine.



Each unit exists in a single-width NIM1 chassis, allowing experimenters to take advantage of the popular NIM crates to house, shield and power the  FOCEX modules.





The FOCEX Module Pair Front Panels
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SIMPLIFIED BLOCK DIAGRAM OF FOCEX SYSTEM



          All front panel input and  output pins

            are RS485 except the fiber ports.   

















��2.0 Basic FOCEX Functional Blocks
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	2.1.a	FINISAR Fiber Optic Link Driver and Receiver Module in general



	The Fiber Optic Transmitter (FTC-1000) and Receiver (FRC-1000)Sub-Modules employed in the FORX and FOTX units are manufactured by the Finisar Corporation in response to a design request submitted by Fermilab.  The sub-modules were based on Vitesse 'chip set' tester equipment designed for the Vitesse Corporation.  The original tester contained both a transmitter and receiver section. The Fermilab design separates the transmit and receive functions into two separate sub-modules and employs the TRI-QUINT  SEMICONDUCTOR 'HOT-ROD’  chip-sets.



	Each FOCEX UNIT’S P.C. Board (FORX and FOTX) acts as a motherboard to its respective Fiber Optic Receiver and Transmitter Sub-Module (daughter board).





	2.1.b	FINISAR CARD SIZES AND DIMINSIONS



	Both  of the fiber sub-modules(daughter-cards from Finisar) physically resemble a VME module of 3U size, being that exact same size and having the VME standard 96-pin DIN connector. The astute observer would soon realize that both of the sub-modules rear 96-pin DIN connectors are not oriented directly for VME use. However the 96-pin DIN connectors can be oriented 90 degrees to align to the  @J2/P2 backplane connectors of a U6 or U9 size VME crate. . The signal pins of the 96 pin DIN connectors conform to the ‘A’  and  ‘C’ rows of the VME specifications for the J2/P2 USER DEFINED pins. The  card’s +5 volt power  also conforms to the VME J2/P2 ‘B’ row specification.



	2.1.c	Fiber Link Lock



	When optically connected, and if no user supplied data is available to be sent, the transmitter sub-module will send synchronizing information to the receiver sub-module within an optical “Frame”(SEE sections 2.2.a-2.2.b ).  The practice of synchronizing serves to insure correct data recovery whenever asynchronous valid user data becomes available.







	                         � Front panel view FOTX unit
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�      GENERAL SIDE VIEW            FOTX UNIT	 
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�                           



















�



�������

��������



�



�

�

�





 			FTC-1000
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Functionally, the transmitter sub-module acts like a big UART2 .  Forty bits of parallel data are presented to the transmitter module along with a Strobe.

Upon receipt of the Strobe (created by the PLD described in section 2.5) all forty bits are latched and serially transmitted over the fiber optic cable at a rate determined by an internal crystal oscillator circuit(Phase Locked Loop) and preset data rate select lines.

Data may also be transmitted upon detection of other selected signal transitions as described in section 3.1 (DART Intelligence Mode).

�2.2.a	A  50 BAUD SERIAL FIBER BIT SYMBOL FRAME

(FTC-1000 sends  and the FRC-1000 receives)



	Data on the fiber is packed in a 5-bits-for-every-4-bits encoding scheme. Thus, the 40 bits (ten - 4-bit nibbles) of real data are packaged as 50 bits, or ‘ 50 baud’.  Every 5 baud (corresponding to a 4-bit nibble) are packaged into a Symbol,  every 10 Symbols comprise a 50 baud Frame.  Thus for every 40-bit parallel word given to the Fiber Optic Transmitter, there is a related 50 BAUD Frame of information sent ‘in’ the fiber wire.

This formatting scheme uses the FDDI standard 4b/5b encoding and decoding. The format scheme is useful in assuring that the receiver’s Phase lock Loop circuitry can detect transitions and maintain synchronization with the transmitter and  limits the transmitter’s DC offset voltage that transmitters of this type can sense when not being driven (switched on and off ) continuously.

	When optically connected, and if no user supplied data is available to be sent, the transmitter sub-module will send synchronizing information to the receiver sub-module within an optical “Frame”(SEE section 2.2.b ).  The practice of synchronizing serves to insure correct data recovery whenever asynchronous valid user data becomes available.



2.2.b		      A  50 BAUD SERIAL FIBER BIT SYMBOL FRAME

\-------------------------------------------------------------------------------------------------------|

|---10 baud ---- |

5baud   5 baud                                                       

����������

������11010   01001     01001                   etc                                                   11010    10010    









*****************40  BIT to 50 BIT ENCODING SCHEME ***************** 

�                                                           40bits



PARALLEL   4bits nibble

DATA          

             |----8 bits---|

            |-----------------------------------32 bits data--Plus----      |-8bits  user-|

                                                                                                  control bits 

_________________________________________________________________________________________________________

	FDDI 4-bit binary input/ hexadecimal  to  5-BAUD binary symbol output 



Data	0000		0	11110		Data	1010	A	10110	

	0001		1	01001			1011	B	10111

	0010		2	10100			1100	C	11010

	0011		3	10101			1101	D	11011

	0100		4	01010			1110	E	11100

	0101		5	01011			1111	F	11101

	0110		6	01110			any other  5 bit symbols are used for fiber channel 

	0111		7	01111			coding and detection filters			

	1000		8	10010

	1001		9	10011









2.3.A	Fiber optic Receiver Sub-module FRC -1000
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FRC-1000

        � EMBED Word.Picture.6  ���                  



The receiver sub-module(Finisar) performs the inverse function of the transmitter sub-module.  A Frame of ‘symbol’ information (50 bits) is reconstructed into 10 Symbols ( 5 bits each ) and then it is decoded ( See section 2.3.b,c ) into 4-bit data nibbles.  The 40-bit word is reassembled and buffered , where upon a request, is output at TTL signal levels. In another mode, the FRC-1000 will immediately present the received data word to the output TTL lines with an accompanying Finisar strobe.







2.3.B		A  50 BAUD SERIAL FIBER BIT SYMBOL FRAME



(FTC-1000 sends  and the FRC-1000 receives)



	Data on the fiber is packed in a 5-bits-for-every-4-bits encoding scheme. Thus, the 40 bits (ten - 4-bit nibbles) of real data are packaged as 50 bits, or ‘ 50 baud’.  Every 5 baud (corresponding to a 4-bit nibble) are packaged into a Symbol,  every 10 Symbols comprise a 50 baud Frame.  Thus for every 40-bit parallel word given to the Fiber Optic Transmitter, there is a related 50 BAUD Frame of information sent ‘in’ the fiber wire.

This formatting scheme uses the FDDI standard 4b/5b encoding and decoding. The format scheme is useful in assuring that the receiver’s Phase lock Loop circuitry can detect transitions and maintain synchronization with the transmitter and  limits the transmitter’s DC offset voltage that transmitters of this type can sense when not being driven (switched on and off ) continuously.

	When optically connected, and if no user supplied data is available to be sent, the transmitter sub-module will send synchronizing information to the receiver sub-module within an optical “Frame”(SEE section 2.3.c ).  The practice of synchronizing serves to insure correct data recovery whenever asynchronous valid user data becomes available.



2.3.c		      A  50 BAUD SERIAL FIBER BIT SYMBOL FRAME

\-------------------------------------------------------------------------------------------------------|

|---10 baud ---- |

5baud   5 baud                                                       

����������

������11010   01001     01001                   etc                                                   11010    10010    









*****************40  BIT to 50 BIT ENCODING SCHEME ***************** 

�                                                           40bits



PARALLEL   4bits nibble

DATA          

             |----8 bits---|

            |-----------------------------------32 bits data--Plus----      |-8bits  user-|

                                                                                                  control bits 

_________________________________________________________________________________________________________

	FDDI 4-bit binary input/ hexadecimal  to  5-BAUD binary symbol output 



Data	0000		0	11110		Data	1010	A	10110	

	0001		1	01001			1011	B	10111

	0010		2	10100			1100	C	11010

	0011		3	10101			1101	D	11011

	0100		4	01010			1110	E	11100

	0101		5	01011			1111	F	11101

	0110		6	01110			any other  5 bit symbols are used for fiber channel 

	0111		7	01111			coding and detection filters			

	1000		8	10010

	1001		9	10011





         



2.4 	FOTX Module, the RS-485 input stage



	The RS-485 input stage, found on the FOTX mother board, receives parallel data over two cables (34 pin and 50-pin).  Low power (75175-style compatible) RS-485 receivers are used, with socketed input termination resistors or a termination card.  Use of low power devices minimizes the power supply loading effects on the NIM Bin power supply.  A monitor port ( 20-pin header ) allows the user to monitor the state of certain RS485 DART control signals, and also to eases  connection to the data flow control and / or status signals: STROBE, WAIT and BAF (when returned ) and the extra status or unused user defined lines.



2.5 FOTX Module, Change-of-state decoder and strobe generator



	A state machine implemented in a Cypress CY7C335 EPLD� samples the 33rd through the 40th input data lines(8 bits), which in the DART protocol are used as control and status signals.  One of those lines - the Data Strobe - is assumed to transition once per data word sent.  The other control and status bits are assumed to transition independent of any data words.

	The EPLD on the FOTX ‘mother board’ samples the state of the non-data control lines at a rate of 40 Mhz  ( this clock rate is derived from the Finisar on-board plug-in 40 MHz crystal oscillator). There is no crystal on the FOTX motherboard.  Each status or control data line enters a two-bit-long pipeline; if at any time the data in the two flip-flops does not match within a sample period of 25 nanoseconds , a transition will have been noted and the EPLD sends a 25 nanosecond write strobe pulse to the Finisar card which latches into the FTC-1000 the state of ‘all’  the signal lines which includes all of the control lines.  This change of state logic will cause a 40 bit word to be sent down the fiber optic cable on both leading and trailing edges of certain selected control or status signals lines.  Internally, the Data Strobe is ORed with the ‘change detected’ signal in the EPLD so that a data word is sent on both edges of the selected control signals, but only on one strobe selected edge of the Data Strobe. 

The data words associated with the DART data strobes may be sent at up to a 10 Mhz rate (50 Mbytes/sec), however, due to design, the transmitter system can transmit at up to a 20 Mhz (100 Mbytes/sec) rate . The receiver  can receiver data words in 6k-32bit word burst (24K data bytes) at 20 Mhz rate for a short evenly spaced 50 Megabyte/sec average throughput. Future designs may run at a full 100 Mbytes rate if something can take that rate.

	Some control or status signals are rate limited to 7.5 Mhz (150ns) due to the transmission of leading and trailing edges . However some DART devices will 'program limit' some control signals to 7.5 Mhz or  slower  because of their specified DART pulse widths and delays. 



2.6 FORX receiver Mother board , Strobe regeneration



	A PLDC20RA10 EPLD implements a state machine which polls a 4K 41-bit FIFO on the FINISAR receiver module.  When data is present in the Finisar FIFO, the FIFO will be emptied at a fixed 10 Mhz rate.  Other logic within the EPLD decides whether a DART strobe pulse needs to be generated.  If one is required a 50 NS strobe pulse is created at a selected  time during the data window period . A DART ‘DATA’ strobe is not generated for other control signals. SEE 4.2.1 and section “C” for true ‘bus timing’ of FORX  DART STROBE bus assertion times.

The last data word pulled from the Finisar FIFO remains on the FORX output lines until another word is read from the FIFO.  The last 40 bit word is not tri-stated off or dumped in favor of any ‘idle state’ condition.  However if a received NON-STROBE 'control/status signal' word transition has been detected by the FORX’s 20RA10 logic, then 'NO'  DART strobe will be sent out of the module but the status line output levels will reflect the received changes. 

The DART ‘data word’ on the FORX output lines (bits 0-31) associated with receiving a control or status change are assumed to be invalid. However, the  FORX unit’s DART RS-485 output  ‘status and control’ signal lines are valid.





2.7 FORX Module, RS-485 drivers



	The data pulled out of the FRC-1000’s FIFO is translated from TTL to RS-485 The TTL section uses low-powered high speed TTL latches which are then presented through low powered high speed RS-485 drivers on to the DART  data and control cables. 



Block flow diagram
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2.9 Auxiliary power connections



	The FOCEX system is designed to run off the standard NIM Bin +6 VDC power supply.  However, when a NIM crate  becomes heavily used by installing more NIM modules than can be supported by the NIM power supply,  the power level may become marginal or insufficient.  To overcome possible power drains an ancillary support power connection has been design into the FOCEX modules.



	Both the FOTX and FORX modules provide rear panel 4-pin Molex connectors to which a well regulated +6 VDC power supply can be connected in order to provide ample power.  Each module protects itself with a fuse on the power inputs, and each module protects the auxiliary supplies with a reverse biased diode to prevent current feedback between the NIM and Auxiliary supply.



2.10	Required parts to construct one auxiliary power cable harness:

quantity :  1,  Molex free hanging receptacle shell 4-pin  # 03091042

quantity :  2,  Molex female pins # 02091104

�

����EMBED MSDraw   \* mergeformat���



�



����Use 1-one Power supply rated at 6 volts @50amps or higher

�������Use pin 1 for +6VDC.

��������Use pin 3 for ground connection +6 Volt return..

���(pin 2 is a no-contact)

��(pin 4 is a no-contact)

�Use a minimum 18 AWG wire gauge. (multiple stranded )

�

���



��3.0 Data Formats



	3.1 DART Intelligence Mode 



	The DART Intelligence Mode is used to transfer information whenever a new data word is justified by a high to low transition of the RS-485 “STROBE_” signal. 

At the present time, the FOTX control lines:  FILL EVEN_ , SSTROBE_, 16/32*_, or EOR_ will cause a fiber word to be sent upon detection of either a high-to-low or a low-to-high transition.

(As of this date 14 June 1995 the DART Standard Strobe is still being evaluated for a High to Low  to High  50/50 duty cycle standards change, and strobe assertion time, as well as eliminating some of the control lines.)

(As of 1 August 1995 the standards have been approved. However The FOCEX system does not remove any signal or control line functions but does bias most of the  lines to specific quiescent levels. The removal of the unused signal lines is left up to the site specific needs. )



	3.2 Raw Data Mode



		The Raw Data Mode is used to transfer information at a rate derived from

a selected clock.  The current rate of 400 NS per sample word, is controlled by a divider in the FOTX’s PLD CY7C335 which is 1/16 the rate of the master clock.  This rate is not user adjustable and has been chosen to filter out short duration pulses on the WAIT line smoothing data transfers out of the  FSCC  or  DYC+  or VDAS controllers or any other DART cable DATA  source. Newer releases of the design may give the user an option to also select a 100 NS sample rate. This option may be useful for testing full speed data throughput rates.



4.0 Data Rate Analysis



	4.1 Input Timing



		4.1.1 RS-485 limitations



		General Commercial RS-485 chip sets are not designed to run any faster than 10 Mhz and exhibit slew rates greater than or equal to 25 NS.



		4.1.2 Transmitter Response to Data Strobe

		Determined by the ORed propagation delay within the CY7C335 PAL

( This delay is on the order of  12 -15  ns  plus the RS485 receiver chip propagation delay (25-27ns). 



		4.1.3 Response to control line transitions at the transmitter



		Since control and status lines transitions will be sampled by the 40 Mhz clock, the response time can be as long as 64 NS.   This time INCLUDES the RS485 receivers conversion time. THIS time INCLUDES the clock cycle time and the EPLD output propagation time( 4.1.2 ). The longest time from  RS485 input to first ‘bit’ on the fiber can be = < 115 nanoseconds = RS485 chips 25-27ns, 25ns clock cycle plus 8-12ns propagation through the EPLD plus 50 NS for possible automatic frame synchronization insertion on to the fiber channel by the FTC-1000..



�

	4.2 FORX Output Timing 



		4.2.1 Strobe regeneration pipeline timing



		The FORX 20RA10 PLD is clocked at 42 Mhz (local Xtal) and samples the FRC-1000 FIFO ‘empty’ status line at that rate. Once data has arrived in the FIFO the FORX PLD will react within 25 NS, and FIFO words will be pulled out at a fixed 95.2 NS rep-rate so long as data is available in the FRC-1000’s FIFO.

The 100 NS  word rate is subdivided into four-25 NS ‘cells’ and the output data strobe  can be selectively asserted during the first and third  or second and fourth cells time of the data word assertion period due to gate delays and PAL program flip/flop logic .

 Future specification changes for assertion times can and will be defined by the EPLD program versions. 



Original DART Specifications: Version 4.0B Frcvr4.JED possibly used at E871. 
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FUTURE  and NEW DART 50 / 50 strobe   FRCVR5.JED Used at E781

��                                                        45-55ns �

                                                     







The original DART specifications concerned the importance of the leading and trailing edges of the strobe signal where that the edges were of  equal importance and therefore must be clearly located within the stable portion./time the data assertion period.

The newest or latest specifications concerning DART strobe are that the strobe leading edge is the ONLY important transition. Therefore the strobe can be placed anywhere within the stable time of data assertion period. The present DART selected time is at the12-33 ns and the  40-60 nanosecond time of the data assertion period for the two major users of the FOCEX system.





4.2.2 RS-485 output limitations



	Commercial RS-485 components are not designed to run any faster than 10 Mhz at a distance of less than 100 feet and exhibit slew rates greater than or equal to 25 NS.  It is the DART strobe pulses duty cycle which is twice the data cycle that sets this limitation and therefore prevents driving the outputs at any faster a rate.



�5.0 					Link Length Analysis



	A FOCEX system link between a data source and destination can easily support a combined cable and fiber-optic-cable length in excess of 1200 feet.  Specifics are detailed below.



	5.1 		Allowed length of RS-485 input and output cables



	In common practice, RS-485 signal levels carrying experiment data at 10 MHz bit rates through twist-n-flat ribbon cable has been limited in distance to 100 feet.  The RS-485 transmission standard can theoretically traverse 4000’ of non-terminated  cable  at    

one-1 Mhz rates.(note :not 10 Mhz rates). However, the practical application  as well as the DART application of RS-485 includes passive resistive termination of the signals being transmitted.  The use of termination resistors and high data rates significantly reduces the actual usable distance of the metal wire medium.



	While it is possible to exceed 100’ runs of terminated RS-485 cable at 10 Mhz, other factors have influenced the self-imposed distance limitation.  Typically, common twisted ribbon cable is packaged in 100’ rolls.  If ordered in larger rolls, the rolls are often non-contiguous (i.e. the cable is segmented).  If a long roll is ordered and specified to be contiguous, a high cost premium is imposed. On the other hand, a cable whose length is enhanced by using insulation displacement connectors to splice smaller cables into a longer length cable runs the risk of accidental disconnection, reversed connection, and impedance characteristic changes due to accumulative line contact resistance/capacitance and as well as increased ‘near and far electromagnetic and capacitive radiation coupling ‘ noises effects.





	5.2			 Allowed length of fiber optic cable



	The 1 - gigabit FOCEX serial fiber system was successfully tested on the laboratory’s 9th floor crossover area with a jumper connection totaling 1500 feet of fiber cable.  Fiber distances greater than 1500’ are possible, but have not yet been tried by the Computing Division.

	If considering a fiber distance greater than 1000’, it is worth noting that the Finisar Corporation’s specification are that the fiber optic cable length between the Fiber Optic sub-modules can be approximately 1625 feet (500 meters) using good quality 50um/125um or 62.5um/125um multi-mode fiber cables.  Or with a change in the fiber link driver module a distance of over 2000 meters can be obtained.



5.2.1 Fiber Optic cable quality affects transmission distances. Please refer to section 7.3 (Sources of Fiber Optic Cable) for information regarding cable quality considerations.



















	5.3 	Special cable length considerations and termination of DART cables



	Within the DART system, single sources driving multiple destinations, and multiple sources driving  multiple destinations are common.  In these scenarios, destination modules should be physically close with a single termination element located on the destination module furthest from the source(s).  All other destinations should be unterminated.





	5.4 			Single Source limitations.



	The FOCEX system is designed for use on a single fiber cable and contains no token passing circuitry that would allow it to function as one of a set of multiple fiber node sources.  Upstream DART sources can operate under the permit/token design but the FOCEX system does not pass or allow Downstream masters on DART cables. The FOCEX system functions only as an extender not a repeater system. A small distinction is

that a repeater acts as a bi-directional multiple node gate whereas the extender acts as a

unidirectional cable driver.





�6.0  			Handling of WAIT and BAF signals in DART mode



	6.1	Data recipients in the DART systems can use two signals , BAF and WAIT, to communicate status and or flow control conditions to data originators or trigger control logic.  Destination device signals : BAF (Buffer Almost Full) and WAIT are used to indicate control conditions to a data stream or to an upstream originator when the data being sent down the event stream needs to be halted or paused to allow the downstream data recipient’s conditions or memory to be emptied, corrected or transferred to a selected output media .

	Presume any number of DART system sources and destinations are operating in an event data stream transferring experiment data from a detector. 

When the destination data buffers(counting house for example ) need to request a respite from receiving new data  asserted signals (BAF or WAIT),  a new fiber optic link should be established to pass WAIT and/or BAF back to the upstream DART sources such as FSCCs, DYCs,  VDAS controller drivers, or CTI-RCs, or CRABS or any DART designed cable sources .

	A single FOCEX system pair set to operate in the RAW data mode is used to manage the task of sending up to 40 different WAIT/and or BAF signals from the individual counting house buffer streams or trigger logic back to the individual data originators.  The WAIT and/or BAF signals from unique buffer streams are placed onto the data lines of a local FOTX unit( in RAW mode), sampled, packaged, decoded and then transmitted on a return fiber for reception at a remotely located FORX unit. The remote FORX unit signal lines (presumable near the data stream source area) can be directed or used by the experiment to control the individual streams or control the trigger logic as the experiment deems necessary. 

	Implementation of this method to send WAIT/ BAF status information through a FOCEX pair requires a moderate construction effort towards creating a ‘patch’ panel or cable harness arrangement to organize the individual signals into a common ribbon cable. The signals are to be fed to the FOTX in the counting house and another ‘break-out’ panel or ribbon cable harness ( to be fed from the FORX output headers ) to distribute the individual signals to their respective  acquisition electronics area.

	The Data Acquisition Hardware Group has prototyped the required panels or cable harnesses and can provide construction documentation upon request. The Data Acquisition Hardware model number for the panels  and harnesses is DAH-011.
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�6.2	DART GENERAL BLOCK DATA FLOW including FOCEX
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�7.0 Engineering Documentation



	7.1 Schematics (  SEE SECTION D  )



		Attached to back of document. Either in drawing form or maybe as a PostScript file.



	7.2 Repair and Maintenance of fiber optic units



		At of the time of the writing of this document, the present plan is the Computing Division’s DAH-group (Data Acquisition Hardware group) will swap the FORX and FOTX modules if they are turned in to them as bad. The repair and maintenance will be carried out by JIM MEADOWS at his 6th floor southwest hirise office. The experiments have their own ‘hot spares’. So, when pursuing repair services contact the COMPUTER DEPT. ON-CALL PERSON first, then contact will be pursued through to the DAH-group (Data Acquisition Hardware group).





	7.3 Sources of fiber optic cable



	The following manufacturer’s offer premium grade fiber optic cables and services.





	Belden

	Anixter

	S.I. Tech 	( Original install was done by S.I. Tech at E781)

	DATACOMM GROUP (installed at E871 )



	7.4 Installation and maintenance of fiber optic cable



	Installation is expected to be done by outside vendors, contact the Datacomm group of the Computing Division for a current list of installation contractors and or companies/groups who do fiber cable or fiber jumper maintenance and repair. 





�

�

8.0	Equations for programmable devices	DRAFT DOCUMENTATIONS



	8.1 FOTX Module, FOTXJMPR Pal, device number U19 (device type 16V8)

************************************************************************************************************************************************

"

"

"       THIS IS DEVICE U19 ON THE FOTX BOARD.

"

"

"       Version 2 with LED support.

"       Used up a bunch of jumper block pins.

"       \DATAIO4\FOTXJMPR.ABL

"

"       ABEL note:  1st version of this pal was done with ABEL version 3.

"       Same equations, done with version 4, has a different checksum.

"       Turns out that ABEL v3 and v4 have different defaults for unused

"       pins.  Correct checksum for ABEL V4 compilation is 2936 hex.

"	Other ABEL versions produce a checksum value  = 3d6f hex .

"

"       More Checksum notes:  Although the 'master' PAL in the prototype set

"       of boards works with a checksum of 2936 hex, that was a fluke

"       that had the identical LED stretch equations for WT and BAF swapped.

"       This file has the right names on the right pins and all that, and

"       also has a checksum of 2936 as well (even though we've changed names).

"       This file is really the original master, but 3d6f will be the right checksum

“       depending on the assembler version.

"

"       Depending on the version of ABEL the Checksum could be 3d6f hex.

MODULE FOTX_JMPR_PAL

TITLE 'Configuration jumper pal for FOTX'



FOTXJMPR DEVICE 'P16V8C';	“ equiv.  PAL CE 16V8H



"INPUT

CLK pin 1;

RESET pin 2;

TX_ACK pin 4;

_BAF pin 7;

MONO_BAF pin 8;

_WT pin 5;

MONO_WT pin 6;

J8_1 pin 17;

J10_2 pin 9;

J10_3 pin 11;

TXBP_REFCLK pin 15;

"

"

"

"OUTPUT

"

TX_LOOPEN pin 16;

TX_DIV0 pin 14;

TX_DIV1 pin 13;

TX_SLAVE pin 12;

BAF_LED pin 18;

WT_LED pin 19;







EQUATIONS





TX_LOOPEN = 1;    "disable fiber driver loopback test mode



TX_DIV0 = 1;       “ and TX_DIV1

TX_DIV1 = 1;       "sets 100 Mbyte data rate ( 1Gigabit serial fiber transfer rate mode)



TX_SLAVE = 0;   "We want to use only the Master clock mode.  This has nothing to do 	         “		  with the remote receiver mode of operation. This refers to 	‘ganging’ of 

“		transmitters together for the purpose of clocking several units using the 

“		precise same clock input signal.

“		This feature ,for example: could effectively strobe 10 units  using the same “		clock for a ‘ganged’ throughput of 1000 MEGABYTES per second.

“

BAF_LED = !_BAF # MONO_BAF;

WT_LED = !_WT # MONO_WT;



END























	8.2  FORX  MODULE : FORXJMPR  PAL    U28 (Device type 16V8)

DRAFT DOCUMENTATION

************************************************************************************************************************************************

"       Modified version for Slave mode operation, to create RDFIFO

"       signals when DATAREQ is low and RX_READY is high.  Changes sense of

"       DREQ line to become 'RXOK' which is used by 20RA10 pal

"       (FRCVR.ABL) as 'data available'.  Corresponds to ECO #DAH010-E005.

"      CHECKSUM = 4889  as of 22 NOVEMBER 1994

"      Signal FREAD on pin 5 comes from FRCVR (20RA10) as well, replacing

"      original input of RX_ERROR_B.  FREAD is used to create RDFIFO 

"      outputs.  Corresponds to ECO #DAH010-E011.

“     22Nov1994

“     A bypass jumper wire is added to the foil side of the PAL and leads are lifted

“     for directly driving the FREAD line on to the RxFIF00-03 output lines to the

“     FRC1000 module 96pin connector.

  

MODULE FORX_JMPR_PAL

TITLE 'Configuration jumper pal for FORX'



FORXJMPR DEVICE 'P16V8C';



"INPUT

CLOCK pin 1;

RXSIGDET PIN 2;

RX_SYNC_B PIN 3;

_FIFO_FULL PIN 4;

FREAD PIN 5;

SAMP_RESET PIN 6;

_RXFF PIN 7;

_RXHF PIN 8;

_RXEF PIN 9;

RX_READY PIN 11;

"

"OUTPUT

"

RXOK  PIN 12;

RX_DIV0 PIN 13;

RX_DIV1 PIN 14;

_RXRESET PIN 15;

_RX_LOOPEN PIN 16;

_RDFIFO1 PIN 17;

_RDFIFO2 PIN 18;

_RDFIFO3 PIN 19;





EQUATIONS



RXOK = RX_READY & !SAMP_RESET & _RXFF & !_RXEF;



_RXRESET = !SAMP_RESET;

RX_DIV0 = !SAMP_RESET & _RXRESET;

RX_DIV1 = !SAMP_RESET & _RXRESET;



_RX_LOOPEN = !SAMP_RESET & _RXRESET & RX_DIV0 & RX_DIV1;



_RDFIFO1 = !FREAD;

_RDFIFO2 = !FREAD;

_RDFIFO3 = !FREAD;





END



�	

	8.3     FTRANS PAL   U14 (CY7C335) DRAFT DOCUMENTATION



************************************************************************************************************************************************

"(At the time of this document the DART strobe signal levels was being evaluated)

“(at this time the Signals 16/32,Sstrobe, FEVN are being evaluated for elimination.)

"       THIS IS DEVICE U14 ON THE FOTX BOARD.

"CRC = 9caf



MODULE FOCU_T



FLAG '-R1'

TITLE 'change-of-state for fiber xmitter';



FTRANS  DEVICE 'P335';



Declarations

"

"       True inputs

"

CLK1 pin 1;

RESET pin 3;           " active HIGH RESET signal

SPARE_N pin 4;          " extra signal not used to generate a FSTRB

FILL_EVEN pin 5;        " FSCC extra control signal - transition creates FSTRB

SSTROBE pin 6;          " FSCC extra control signal - transition creates FSTRB

WAIT pin 7;             " extra signal not used to generate a FSTRB           

X16_32 pin 9;           " FSCC extra control signal - transition creates FSTRB

SPARE_0 pin 10;         " extra signal not used to generate a FSTRB _BAF

EOE pin 11;             " FSCC extra control signal - transition creates FSTRB

_STROBE pin 12;          " FSCC data strobe - hi-to-low creates FSTRB

TX_RDY pin 13;          " Ready signal from Finisar board  Active HIGH

DI_RAW pin 14;          " high ==  DART format   low == just sample

"

"               In the DI mode the transitions of the FSCC signals, and the

"               _STROBE, cause the FSTRB.  In the RAW mode, FSTRB is derived

"               directly from the clock, and the input signals don't matter.

"               Preset rate is 400nanoseconds.

"       Nodes which are Q sides of input registers

"

C0 node 126;            "input register Q for SPARE_N

C1 node 127;            "input register Q for FILL_EVEN

C2 node 128;            "input register Q for SSTROBE

C3 node 129;            "input register Q for WAIT

C4 node 130;            "input register Q for X16_32

C5 node 131;            "input register Q for SPARE_0

C6 node 132;            "input register Q for EOE

"       Outputs

"

LC0 pin 28 istype 'reg';

LC1 pin 27 istype 'reg';

LC2 pin 26 istype 'reg';

LC3 pin 25 istype 'reg';

LC4 pin 24 istype 'reg';

LC5 pin 23 istype 'reg';

LC6 pin 20 istype 'reg';

LC7 pin 19 istype 'reg';

FSTRB pin 18 istype 'com';

FPXTND pin 17 istype 'reg';

FPART pin 16 istype 'com';

"

"       Nodes

"

ICLK1,ICLK2 node 41,42;         " clock multiplexer control nodes

CNTR1,CNTR2,CNTR3,CNTR4 node 31,32,33,34;

            "internal counter for RAW mode



"

"       macros

"

INS = [SPARE_N,FILL_EVEN,SSTROBE,WAIT,X16_32,SPARE_0,EOE];

CTL = [C0,C1,C2,C3,C4,C5,C6];

OUTS = [LC0,LC1,LC2,LC3,LC4,LC5,LC6];

COUNTGRP = [CNTR4,CNTR2,CNTR3,CNTR1];



EQUATIONS

"

"       Counter using internal nodes for creating fixed clock rate

"       in the RAW mode.  The counter counts, and when a particular value is

"       reached, you get a clock.  

"

        COUNTGRP.CLK = CLK1;

        COUNTGRP := (COUNTGRP.FB + 1) & !RESET;

        

"       Initial input flip-flops that sample the incoming strobes.

"       No logic can be accomplished here - the nodes are either latch

"       or pass-through.  For our purposes, we latch to form the first stage

"       of a pipeline.

"

        CTL.CLK = CLK1;







       

        C0 := SPARE_N;

        C1 := FILL_EVEN;

        C2 := SSTROBE;

        C3 := WAIT;

        C4 := X16_32;

        C5 := SPARE_0;

        C6 := EOE;



"

"       The output macrocells can have logic equations.  Here, we again

"       just sample, as all the logic is contained within the FSTRB equation.

"

        OUTS.CLK = CLK1;



   LC0 := C0;           "sample C0 to yield LC0

   LC1 := C1;           "sample C1 to yield LC1

   LC2 := C2;           "sample C2 to yield LC2

   LC3 := C3;           "sample C3 to yield LC3

   LC4 := C4;           "sample C4 to yield LC4

   LC5 := C5;           "sample C5 to yield LC5

   LC6 := C6;           "sample C6 to yield LC6



FSTRB =   (!_STROBE & TX_RDY & DI_RAW )       "pass-thru of STROBE

          # ((C1 $ LC1) & TX_RDY & DI_RAW )    "sample FILL_EVEN transitions

          # ((C2 $ LC2) & TX_RDY & DI_RAW )    "sample SSTROBE transitions

          # ((C4 $ LC4) & TX_RDY & DI_RAW )    "sample X16_32 transitions

          # ((C6 $ LC6) & TX_RDY & DI_RAW )    "sample EOR transitions

          # ((COUNTGRP == 7) & TX_RDY & !DI_RAW );

"

"  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

"	the FOLLOWING ARE technical aids for troubleshooting 

“

"       FPXNTD is used to extend the trailing edge of the FPART equation

"       by sampling the condition FSTRB = 1 and FPART = 1.  Since FSTRB and

"       FPART are combinatorial, FPXTND, if ORed in to the FPART equation, 

"       will extend the trailing edge of FPART to synchronize with the

"       sampling clock.

"

"

FPXTND := FSTRB & FPART;

FPXTND.CLK = CLK1;

"

"       The FPART equation is similar to the FSTRB equation, but it is used

"       as a status flag to tell any external logic (e.g., the Finisar board)

"       whether the FSTRB was caused by a control line transition (FILL_EVEN,

"       SSTROBE, X16_32 or EOR) or by the pass-thru of STROBE.  

"       

"

"       FPART has the following sense:

"

"               1) If we're in the DART mode of operation FSTRB will be a 1

"                  for a control line transition FSTRB.

"               2) If we get a STROBE (which causes FSTRB) FPART will be a 0.

"               3) FPART is always 0 if we're not in the DART mode.

"

"       

FPART  = ( ((C1 $ LC1) & TX_RDY & DI_RAW )    "sample FILL_EVEN transitions

          # ((C2 $ LC2) & TX_RDY & DI_RAW )    "sample SSTROBE transitions

          # ((C4 $ LC4) & TX_RDY & DI_RAW )    "sample X16_32 transitions

          # ((C6 $ LC6) & TX_RDY & DI_RAW )    "sample EOR transitions

          # (FPXTND)

         ); 



TEST_VECTORS ([CLK1,INS,_STROBE,TX_RDY,DI_RAW]->[CTL,OUTS,FSTRB])



"  Vector 1

[.C.,0,1,1,1] -> [.X.,.X.,.X.];    "Iniitialize SIMULATE

[.C.,0,1,1,1] -> [0,0,0];

[.C.,1,1,1,1] -> [1,0,1];        "data appears at input and is clocked into C's

[.C.,1,1,1,1] -> [1,1,0];        "data enters LC's and FSTRB goes away

[.C.,1,1,1,1] -> [1,1,0];        "no change

[.C.,0,1,1,1] -> [0,1,1];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues

"   Vector 10

"

"       C5 (SPARE_0) isn't part of FSTRB so expect no action from this change.

"

[.C.,0,1,1,1] -> [0,0,0];

[.C.,2,1,1,1] -> [2,0,0];        "data appears at input and is clocked into C's

[.C.,2,1,1,1] -> [2,2,0];        "data enters LC's and FSTRB goes away

[.C.,2,1,1,1] -> [2,2,0];        "no change

[.C.,0,1,1,1] -> [0,2,0];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];

[.C.,4,1,1,1] -> [4,0,1];        "data appears at input and is clocked into C's

"   Vector 20

[.C.,4,1,1,1] -> [4,4,0];        "data enters LC's and FSTRB goes away

[.C.,4,1,1,1] -> [4,4,0];        "no change

[.C.,0,1,1,1] -> [0,4,1];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];

"

"       Similarly, C3 (WAIT) should not create FSTRBs.

"

[.C.,8,1,1,1] -> [8,0,0];        "data appears at input and is clocked into C's

[.C.,8,1,1,1] -> [8,8,0];        "data enters LC's and FSTRB goes away

[.C.,8,1,1,1] -> [8,8,0];        "no change

"  Vector 30

[.C.,0,1,1,1] -> [0,8,0];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];

[.C.,16,1,1,1] -> [16,0,1];        "data appears at input and is clocked into C's

[.C.,16,1,1,1] -> [16,16,0];        "data enters LC's and FSTRB goes away

[.C.,16,1,1,1] -> [16,16,0];        "no change

[.C.,0,1,1,1] -> [0,16,1];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

"  Vector 40

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];

[.C.,32,1,1,1] -> [32,0,1];        "data appears at input and is clocked into C's

[.C.,32,1,1,1] -> [32,32,0];        "data enters LC's and FSTRB goes away

[.C.,32,1,1,1] -> [32,32,0];        "no change

[.C.,0,1,1,1] -> [0,32,1];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];

"    Vector 50

"

"       Lastly, C0 (SPARE_N) should also be dysfunctional.

"

[.C.,64,1,1,1] -> [64,0,0];        "data appears at input and is clocked into C's

[.C.,64,1,1,1] -> [64,64,0];        "data enters LC's and FSTRB goes away

[.C.,64,1,1,1] -> [64,64,0];        "no change

[.C.,0,1,1,1] -> [0,64,0];        "another change enters C's

[.C.,0,1,1,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "state continues



"

"       Now that individual bits have been shown to create strobes, try

"       the strobe input itself, and try the enable based upon the 

"       ready from the Finisar board

"

[.C.,0,1,1,1] -> [0,0,0];        "state continues

[.C.,0,0,1,1] -> [0,0,1];        "strobe turns on, which will override other logic

[.C.,2,0,1,1] -> [2,0,1];        "data appears at input and is clocked into C's

"  Vector 60       

[.C.,2,0,1,1] -> [2,2,1];        "data enters LC's and FSTRB goes away

[.C.,2,0,1,1] -> [2,2,1];        "no change

[.C.,0,0,1,1] -> [0,2,1];        "another change enters C's

[.C.,0,0,1,1] -> [0,0,1];        "another change enters LC's

[.C.,0,0,1,1] -> [0,0,1];        "state continues

[.C.,0,0,1,1] -> [0,0,1];        "state continues

[.C.,0,1,1,1] -> [0,0,0];        "strobe turns off

"

"       Now test activity of TX_RDY - should block everything

"

[.C.,0,1,0,1] -> [0,0,0];        "state continues

[.C.,0,0,0,1] -> [0,0,0];        "strobe turns on, which will override other logic

[.C.,1,0,0,1] -> [1,0,0];        "data appears at input and is clocked into C's

"    Vector 70

[.C.,1,0,0,1] -> [1,1,0];        "data enters LC's and FSTRB goes away

[.C.,1,0,0,1] -> [1,1,0];        "no change

[.C.,0,0,0,1] -> [0,1,0];        "another change enters C's

[.C.,0,0,0,1] -> [0,0,0];        "another change enters LC's

[.C.,0,0,0,1] -> [0,0,0];        "state continues

[.C.,0,0,0,1] -> [0,0,0];        "state continues

[.C.,0,1,0,1] -> [0,0,0];        "strobe turns off

[.C.,0,1,0,1] -> [0,0,0];

[.C.,1,1,0,1] -> [1,0,0];        "data appears at input and is clocked into C's

[.C.,1,1,0,1] -> [1,1,0];        "data enters LC's and FSTRB goes away

"   Vector 80

[.C.,1,1,0,1] -> [1,1,0];        "no change

[.C.,0,1,0,1] -> [0,1,0];        "another change enters C's

[.C.,0,1,0,1] -> [0,0,0];        "another change enters LC's

[.C.,0,1,0,1] -> [0,0,0];        "state continues

[.C.,0,1,0,1] -> [0,0,0];        "state continues



TEST_VECTORS ([CLK1,DI_RAW,RESET,_STROBE,TX_RDY]->[COUNTGRP,FSTRB])



[.C.,0,1,1,1] -> [0,0];

"

"       Check that counter counts and creates FSTRBS

[.C.,0,0,1,1] -> [1,0];

[.C.,0,0,1,1] -> [2,0];

[.C.,0,0,1,1] -> [3,0];

[.C.,0,0,1,1] -> [4,0];

"  Vector 90

[.C.,0,0,1,1] -> [5,0];

[.C.,0,0,1,1] -> [6,0];

[.C.,0,0,1,1] -> [7,1];

[.C.,0,0,1,1] -> [8,0];

[.C.,0,0,1,1] -> [9,0];

[.C.,0,0,1,1] -> [10,0];

[.C.,0,0,1,1] -> [11,0];

[.C.,0,0,1,1] -> [12,0];

[.C.,0,0,1,1] -> [13,0];

[.C.,0,0,1,1] -> [14,0];

"   Vector 100

[.C.,0,0,1,1] -> [15,0];

[.C.,0,0,1,1] -> [0,0];



TEST_VECTORS ([CLK1,INS,_STROBE,TX_RDY,DI_RAW]->[FSTRB,FPXTND,FPART])



[.C.,0,1,1,1] -> [0,0,0];

[.C.,0,1,1,1] -> [0,0,0];

[.C.,0,0,1,1] -> [1,0,0];        "use STROBE to create an FSTRB but no FPART

[.C.,0,0,1,1] -> [1,0,0];

[.C.,0,1,1,1] -> [0,0,0];

[.C.,0,1,1,1] -> [0,0,0];

[.C.,1,1,1,1] -> [1,0,1];         " Use EOE to create FSTRB and FPART

[.C.,1,1,1,1] -> [0,1,1];         " FPXTND extends FPART to two clocks long

[.C.,1,1,1,1] -> [0,0,0];

[.C.,1,1,1,1] -> [0,0,0];

[.C.,0,1,1,1] -> [1,0,1];         "And similar effects on the trailing edge

[.C.,0,1,1,1] -> [0,1,1];

[.C.,0,1,1,1] -> [0,0,0];

END;

“-------------------CRC = 9caf     22NOVEMBER 1994





�“8.4A

“

“ FRCVR5     Pal (  U20  Device type 20RA10) DRAFT DOCUMENTATIONS

"

"       THIS IS DEVICE U20 ON THE FORX BOARD.

"        FRCVR5

"        Note: most ECOs have been incorporated into the REV3 FORX board

“

"	Version 5.0   7/24/95  RK/JM

"	Correct data strobe timing to match DART spec.

"	Made FREAD a State machine bit to free up a register,

"	then used the extra register to delay STROBE by one tick.

"

"	Version 4.0B  7/18/95   RK/JM

"	Reconstructed from Old ABLE file and new Jedic file

"	to delay the start of FREAD cycle.

"       Version 4.0A, 10/25/94  JTA.

"       re-encodes counter to be a Gray counter to hopefully eliminate 

"       errors in generation of FREAD and LDACK signals.

"       FREAD inverted with respect to version 4.0 PAL.

"

"       THIRD version, designed for Slave mode operation.

"       Changed FSTROBE to a HIGH to LOW to HIGH 50ns PULSE.

"       Version 2 DAH010_EC05-06 created RDFIFO strobes in response to data 

"       being available in the Finisar receiver's buffer, and then does the 

"       pipeline thing to create output strobes to the world.

"

"       The 16V8 monitors the miscellaneous status lines from the Finisar

"       and creates from them a signal RXOK which is ported in via a foil wire 

"       to pin 7 of this device.  This device senses RXOK and DATAREQ and

"       creates FREADS when both inputs are in the right state.  The FREAD

"       state generator only senses RXOK and DATAREQ in state 0, and so

"       once a sequence is started, the cycle will fully complete even if DATAREQ

"       goes away in the middle of the sequence.  This change corresponds

"       to ECO # DAH010-EC05.

"

"       The RDFIFO master strobe is created by FREAD of U20 pin 19. 

"       This signal is wired to the FORXJMPR 16V8 GAL which creates 

"       RDFIFO1~, RDFIFO2~ and RDFIFO3~ from FREAD.  This change corresponds 

"       to ECO number DAH010-EC06.    

"

"       Version 2 of this Slave pal introduced extra OR gates used to stretch

"       LED drive signals.  This corresponds to ECO # DAH010-EC07.

"

“

“



MODULE FRCVR5



"FLAG '-R1'

TITLE 'Pipeline strobe generator for fiber optic receiver';



FRCVR5  DEVICE 'P20RA10';



Declarations

"

"       True inputs

"

PLOAD           PIN 1;    "preload pin; can't use as input

_DACK           PIN 2;    "data ready from Finisar receiver module

CLOCK           PIN 3;    "40 MHz from Finisar Module or local oscillator

RMSTROBE        PIN 4;    "flag from 1st pipeline latch that enables FSTROBE

RAW_DATA_MODE   PIN 5;    "if set, always say FSTROBE; if not, qualify with

"                          RMSTROBE

RESET           PIN 6;    "power-on reset pulse - Active HIGH

"

"

"       ECO notes:  Pins 7,8,9,10,11 are all added by ECO's DAH010-EC05

"                   and DAH010-EC06.  These won't show on the schematics

"                   until a new version with ECO annotations is made.

"



RXOK            PIN 7;          "Signal from 16V8 indicating that the Finisar 

"                                             receiver is potentially able to emit data

_RMBAF          PIN 8;          "Buffer Almost Full signal in DART spec (active low)

BAF_MONO        PIN 9;          "monostable-stretched version of _RMBAF

_RMWT           PIN 10;          "WAIT signal in DART spec (active low)

WT_MONO         PIN 11;          "monostable-stretched version of _RMWT



_DATAREQ pin 15;          "low if Finisar has data to give

"

"

"       Outputs

"

LDACK           PIN 23;" was an asynchronously latched version of _DACK, active high

"                   BUT is now initiated by RXOK and DATAREQ~

"             WHEN using the FORX in the SLAVE mode (as per ECO's EC04-EC07) the

"       LDACK signal is asserted by the internal state machine sequence, and as stated 

"       above the _DACK signal is no longer used.  See equations below.

"

“

“

SAMP_DACK       PIN 22;      "is LDACK as sampled by the clock 25 NS later.



PRESTROBE       PIN 17;      "two clock stages later(50ns)

“				Note this is FRCRV5 code delay for 50/50 DART SAMP_RESET      PIN 20;      "sampled RESET

"

"       ECO notes:   Pins 14,16,17,18,19 all added by ECO's DAH010-EC07

"                    and change from Master to Slave mode.  These won't show

"                    on the schematic until the schematic is updated.

"

“

FREAD           pin 19; "16V8 should buffer this to all three RDFIFO lines

"			 FREAD is state counter bit 1 as well as FREAD

S0                   pin 18; "state counter bit 0

FSTROBE	        pin 21;	"DART strobe 1 tick after PRESTROBE

BAF_LED         pin 16; "high if either _RMBAF is low or BAF_MONO is high

WT_LED          pin 14;   "high if either _RMWT is low or WT_MONO is high

"

"

"       Macros

"



X = .X.;



"

"       Notes:  LDACK clocks the first stage of the pipeline.  The data is

"               transferred to the second stage by SAMP_DACK.  RMSTROBE is a

"               certain bit taken from the 1st stage; if it's set, then 

"               FSTROBE will come on at the next clock.  If it's not set

"               then the assumption is that this is a 'dart status line'

"               change and the new data should just go out without an added

"               FSTROBE.

"

"       macros for states.

"

STATE0 = ( FREAD.PIN &  S0.PIN);

STATE1 = ( FREAD.PIN & !S0.PIN);

STATE2 = (!FREAD.PIN &  S0.PIN);

STATE3 = (!FREAD.PIN & !S0.PIN);



FREAD,S0 ISTYPE 'POS';

“



EQUATIONS



"

"       Note:  pin feedback is inverted from what you think it should be.

"

"

"

"       The state machine is implemented as a Gray machine which counts

"       in the order 0,1,3,2.

"

S0.D   :=  (RXOK & !_DATAREQ & STATE0)   "Go from 0 to 1 if 

"                                         data present in FIFO.

         # (STATE1);                      "always go from 1 to 3



S0.C = CLOCK;



FREAD.D := (STATE1)            "if in state 1 go to 3

        # (STATE3);            "if in state 3 persist bit for 2



FREAD.C = CLOCK;



SAMP_RESET := RESET;

SAMP_RESET.C = CLOCK;



LDACK := STATE2 # STATE3;  "was 1#3 changed to 2#3 to match checksum

LDACK.C = CLOCK;

LDACK.AP = 0;

LDACK.AR = 0;



SAMP_DACK := LDACK;     "enter the pipeline

SAMP_DACK.C = CLOCK;

SAMP_DACK.AR = 0;

SAMP_DACK.AP = 0;



PRESTROBE :=!( (!RAW_DATA_MODE & SAMP_DACK & !SAMP_RESET & !RMSTROBE)

             # ( RAW_DATA_MODE & SAMP_DACK & !SAMP_RESET)

             );

PRESTROBE.C = CLOCK;

PRESTROBE.AR = 0;

PRESTROBE.AP = 0;

“

“

FSTROBE   := PRESTROBE;		"Strobe output

FSTROBE.C  = CLOCK;

FSTROBE.AR = 0;

FSTROBE.AP = 0;



BAF_LED := !_RMBAF #  BAF_MONO;

BAF_LED.C = CLOCK;



WT_LED := !_RMWT #  WT_MONO;

WT_LED.C = CLOCK;





END;







��8.4  FRCVR   Pal (  U20  Device type 20RA10) DRAFT DOCUMENTATIONS



FRCRVV3.ABL( was V4.0B)

************************************************************************************************************************************************

"

"	( OTHERWISE was labeled on the PAL as V4.0B

"	CRC = 8C5D non-inverted Strobe~, with no DART changes to 16/32*, FEVN,  

“	EOR, SStrobe, BAF and/or WAIT

“

"       THIS IS DEVICE U20 ON THE FORX BOARD.

"

"        Version 4.0B 10/14/94  JTA

"       Version 4.0, 10/14/94  JTA.

"       re-encodes counter to be a Gray counter to hopefully eliminate 

"       errors in generation of FREAD and LDACK signals.

"       Modified timing to delay pipeline one state (LDACK occurs one

"       state after FREAD)

"

"       THIRD version, designed for Slave mode operation.

"       Changed FSTROBE to a HIGH to LOW to HIGH 50ns PULSE.

"       Version 2 DAH010_EC05-06 created RDFIFO strobes in response to data 

"       being available in the Finisar receiver's buffer, and then does the 

"       pipeline thing to create output strobes to the world.

"

"       The 16V8 monitors the miscellaneous status lines from the Finisar

"       and creates from them a signal RXOK which is brought in via a wire 

"       to pin 7 of this device.  This device senses RXOK and DATAREQ and

"       creates FREADS when both inputs are in the right state.  The FREAD

"       state generator only senses RXOK and DATAREQ in state 0, and so

"       once a sequence is started, it will fully complete even if DATAREQ

"       goes away in the middle of the sequence.  This change corresponds

"       to ECO # DAH010-EC05.

"

"       The RDFIFO master strobe is called FREAD and is brought out on 

"       pin 19.  This is wired to the FORXJMPR 16V8 GAL which creates 

"       RDFIFO1~,RDFIFO2~ and RDFIFO3~ from FREAD.  This change corresponds 

"       to ECO number DAH010-EC06.    

"

"

"       Version 2 of this Slave pal introduced extra OR gates used to stretch

"       LED drive signals.  This corresponds to ECO # DAH010-EC07.

"







MODULE FRCVR_4



FLAG '-R1'

TITLE 'Pipeline strobe generator for fiber optic receiver';



FRCVR_4  DEVICE 'P20RA10';



Declarations

"

"       True inputs

"

PLOAD     PIN 1;          "preload pin; can't use as input

_DACK     PIN 2;          "data ready from Finisar receiver module

CLOCK     PIN 3;          "40 MHz from Finisar Module or local oscillator

RMSTROBE  PIN 4;          "flag from 1st pipeline latch that enables FSTROBE

RAW_DATA_MODE  PIN 5;          "if set, always say FSTROBE; if not, qualify with

"                          RMSTROBE

RESET     PIN 6;          "power-on reset pulse - Active HIGH

"

"

"       ECO notes:  Pins 7,8,9,10,11 are all added by ECO's DAH010-EC05

"                   and DAH010-EC06.  These won't show on the schematics

"                   until a new version with ECO annotations is made.

"



RXOK      PIN 7;          "Signal from 16V8 indicating that Finisar 

"                          receiver is potentially able to emit data

_RMBAF     PIN 8;          "Buffer Almost Full signal in DART spec (active low)

BAF_MONO    PIN 9;          "monostable-stretched version of _RMBAF

_RMWT     PIN 10;          "WAIT signal in DART spec (active low)

WT_MONO    PIN 11;          "monostable-stretched version of _RMWT



_DATAREQ pin 15;          "low if Finisar has data to give

"

"

"       Outputs

"

LDACK   PIN 23;         "asynchronously latched version of _DACK, active high

"                       Is now initiated by RXOK and DATAREQ~

"       when using the device in the SLAVE mode (as per ECO's EC04-EC07) the

"       LDACK signal is asserted by the internal state machine sequence, and

"       the _DACK signal is no longer used.  See equations below.

"

SAMP_DACK PIN 22;       "DACK as sampled by the clock

FSTROBE PIN 21;          "two stages later(50ns)

SAMP_RESET PIN 20;      "sampled RESET

"

"       ECO notes:   Pins 14,16,17,18,19 all added by ECO's DAH010-EC07

"                    and change from Master to Slave mode.  These won't show

"                    on the schematic until the schematic is updated.

"



FREAD  pin 19;          "16V8 should buffer this to all three RDFIFO lines

S0,S1 pin 18,17;       "state counter

BAF_LED pin 16; "high if either _RMBAF is low or BAF_MONO is high

WT_LED pin 14;   "high if either _RMWT is low or WT_MONO is high

"

"

"       Macros

"



X = .X.;





"

"

"       Notes:  LDACK clocks the first stage of the pipeline.  The data is

"               transferred to the second stage by SAMP_DACK.  RMSTROBE is a

"               certain bit taken from the 1st stage; if it's set, then 

"               FSTROBE will come on at the next clock.  If it's not set

"               then the assumption is that this is a 'dart status line'

"               change and the new data should just go out without an added

"               FSTROBE.

"

"       macros for states.

"

STATE0 = (S1.PIN & S0.PIN);

STATE1 = (S1.PIN & !S0.PIN);

STATE2 = (!S1.PIN & S0.PIN);

STATE3 = (!S1.PIN & !S0.PIN);



EQUATIONS

"

"       Note:  pin feedback is inverted from what you think it should be.

"

"       The state machine is implemented as a Gray machine which counts

"       in the order 0,1,3,2.

"





S0.D   :=  (RXOK & !_DATAREQ & STATE0)	"Go from 0 to 1 if 

							"data present in FIFO.

         # (STATE1);                     		 	"always go from 1 to 3



S0.C = CLOCK;





S1.D   := (STATE1)             "if in state 1 go to 3

        # (STATE3);            "if in state 3 persist bit for 2



S1.C = CLOCK;





SAMP_RESET := RESET;

SAMP_RESET.C = CLOCK;





LDACK := STATE3 # STATE2;   

LDACK.C = CLOCK;

LDACK.AP = 0;

LDACK.AR = 0;





FREAD := !(STATE1 # STATE3);    

FREAD.C = CLOCK;

FREAD.AP = 0;

FREAD.AR = 0;





SAMP_DACK := LDACK;     "enter the pipeline

SAMP_DACK.C = CLOCK;

SAMP_DACK.AR = 0;

SAMP_DACK.AP = 0;



FSTROBE :=!( (SAMP_DACK & !RMSTROBE & !RAW_DATA_MODE & !SAMP_RESET)

            # (RAW_DATA_MODE & SAMP_DACK & !SAMP_RESET));

FSTROBE.C = CLOCK;

FSTROBE.AR = 0;

FSTROBE.AP = 0;



BAF_LED := !_RMBAF #  BAF_MONO;

BAF_LED.C = CLOCK;







WT_LED := !_RMWT #  WT_MONO;

WT_LED.C = CLOCK;





END;











��9.0  			Calling for Technical Assistance:



	For specific technical questions about the FOCEX system, contact the Data Acquisition Hardware Group,  James T. Meadows at extension 4063.



	For any questions regarding software or the DART system in general, contact Gene Oleynik at extension 2430.





10.0 User Troubleshooting and/or available configuration options



	There are no user serviceable parts inside.  

	The are no user configuration options available on either FORX or FOTX.

	No jumpers, no switches, no changes! (maybe)



ON THE FORX:	A single push-button switch on the FORX is accessible through the rear panel and may be used to reset the module.  A retrofitted Lemo connector wired in parallel with the reset switch can also be used to reset the module.  The Lemo signal level is TTL, and  a reset can be caused by a high-to-low transition, or by momentarily grounding the center conductor. The reset button can only reset the associated module.

The LEMO reset can only reset the associated module.



ON THE FOTX:	The FOTX was robustly designed without a need of reset circuitry .



��                FOTX                                            FORX



��

��



�� 					RESET LEMO

     LEMO         Not used                                    TTL Reset (caution:  the pull-up resistor is 

��							1 million Ohms therefore possibly

							    susceptible to noise and loading. ) 









FOTX(DAH009rp)		FORX(DAH010rp)

REAR PANEL		REAR PANEL



NOTE :The FINISAR FTC-1000 and the FOTX unit are designed in such a way that resets are never needed..















�	10.1 	FOTX LEDS

�EMBED MSDraw   \* mergeformat���





GREEN_______   Flashing  if power and  on-board  selftest  are okay.  The flashing is also the ODL/RS232 output port message rate.(NOTE: no connections are presently made to this test port.)



GREEN_______   On steadily if the  FTM-8510 is outputting light on the fiber ( The ODL's CPU is sampling the current flow in it’s  lazer-source.)





YELLOW_______   INCREASINGLY  glows  as strobe rate increases.

















GREEN ______ ' ON '   means that the FOTX power monitor circuit is measuring voltage to the FINISAR card connector at  or above +4.65 volts . The monitor circuit effective looks at the FINISAR card connector  power. Optimum voltage should measure at the  F2 fuse : no less than +5.00volt.





GREEN______ ON= DATA INTELLIGENCE operations  enabled.   In this mode DATA and CONTROL and STATUS lines  are of importance to  the operations of the card and the system.

 OFF _________ =     RAW  MODE operations. All data and control lines are used as raw data and are transferred automatically at a selected repetition rate.











�

 10.3	FOTX   FUSE LOCATIONS



��EMBED MSDraw   \* mergeformat���



	



	





10.3	 FORX LEDS

�EMBED MSDraw   \* mergeformat���





GREEN_____STEADY ON=    Power is okay after power up selftest. 

(+5v and  on-board DC-DC +12 volts)FTC-8500’s only.

FTC-8510 needs only +5 VOLTS (new 3.3 volt logic)



GREEN_____ WHEN STEADY ON=    The light source and wavelength have been detected. (wavelength 850 nanometers )







AMBER_____GLOWS INCREASINGLY as the received data rate  increases.







RED_______ If a bad nibble or word is  being received (glows) and a PARITY occurs this light will come on.







RED _______ If the received data words are not read out fast enough the FINISAR 4K buffer will lose data by over flow.





		

�EMBED MSDraw   \* mergeformat� 

�

GREEN ______ 'ON '  means that the FAUR power monitor circuit is measuring voltage to the FINISAR card connector at  or above +4.65 volts . The monitor circuit effective looks at the FINISAR card connector power. Optimum voltage should measure at the  F2 fuse : no less than +5.00 volt.





GREEN______ ON= DATA INTELLIGENCE operations  enabled.   In this mode DATA and CONTROL and STATUS lines  are of importance to  the operations of the card and the system. 

OFF  _______=  RAW MODE operations. All data and control lines are used as  ‘raw’ data and are transferred automatically at a selected  repetition rate.�10.4	FORX  Fuse Locations
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��10.5 	A GUIDE to testing the FOCEX subsystems.



	A Step By Step procedural guide has been started by Jim Meadows. 



The FOCEX SBS guide is intended for most 1st year electronic entree technicians to follow and be able to test 90-95 percent of all circuits and concepts.  Using this USERS Technical guide and the SBS repair test guide almost everyone who can use a oscilloscope and a DVM can become efficient in testing the general FOCEX concept and units.

The guide can step the technician through most all unit functional sections and thereby the full FOCEX systems. The only thing the guide will not do is to guide the technician through the actual throughput from a DART source to a destination device. That functional testing is being developed as a test stand setup and as a site user feature by the CD/ and OLS/DAH group. 







��11.0  Engineering Change Orders



	Due to the time constraints imposed by this project, and in part because of the relative simplicity of the designs involved, the printed circuit boards for the FORX and FOTX were manufactured in production quantities rather than as low quantity prototype boards.

SPECIAL ________________REV3 board design has incorporated all the following ECOs except DAH010-ECO11 this ECO is still being wired in.



	Schematics presented in this document reflect the true electrical wiring of the circuit.  SOME hand drawn lines on the schematic reflect actual wires attached as an ECO.	The ECOs are added after the components are installed except where specifically

stated by the ECO.



________________________________________________________________________



The following ECOs have been added to the boards in order to achieve the specified operability.

key:o denotes an artwork change, which would have to be implemented for any revision- 2  pc boards.

key:o	denotes a schematic change or enhancement requirement has been done. 

o PCB is inadvertently oversized by .0625”.  (DAH009-ECO1 , DAH010-ECO1 )

o FORX module: (DAH010-ECO2 )R201 is missing it’s connection to VCC (source: JTM).  

o Exchange the sense leads (pins 2 and 3) of the LM311 op-amp to reverse the lamp-on condition on both FORX and FOTX modules.  (DAH009_ECO2,  DAH010-ECO3)

	FOTX Module:(DAH009-ECO2)

	Swap R15 with 1K ohms 1/4w. R15 was a 10K ohms for increase voltage to diodes.		Cut  run U11 pin 2 component side to 'via' near C16.

		Cut run  between U11 pin 3  bottom side  and R15.

		Add wire from  'via' next to C16  to U11 pin 3.

		Add wire from R15 to U11 pin 2.

	FORX Module: (DAH010-ECO3)

 Due to layout  of runs the chip leads pin 2 and pin 3 of U27 must be lifted and the holes

cleared of solder.

	Swap R20 with 1K ohms 1/4w R20 was a 10K ohms for increase voltage to diodes.

		Solder wire( 3/4 inch long) to lifted pin 2 of  U27.

		Solder wire( 3/4 inch long) to lifted pin  3 of U27.

		Solder wire U 27 pin 2 to go through pin hole for pin 3.

  		Solder wire pin U27 pin 3 to the go through hole for pin 2.



o FORX module:  (DAH010-ECO4) U1, U2, U3, U4, and U5 (pin 11’s) are isolated from signal DACK by making two breaks in DACK circuit traces.  The first circuit break is implemented on the solder side of the board just above and to the right of a 'via ' located directly between U23 pin 10 and U24 pin 7.   The second circuit break is implemented on the component side of the board just to the left of a via at the base of U10, effectively disconnecting the circuit trace entering the via from the left.  Reconnect the isolated pin 11’s to U20 pin 23.



o FORX module:  (DAH010-ECO5) On the solder side, cut the circuit trace leaving pin A32 (DREQ~) of the 96 pin DIN connector going to U28 pin 12.  Ground pin A32 by jumpering it to pin B31 of the DIN connector.  Jumper U28 pin 12 to U20 pin 7.



o FORX module: (DAH010-ECO6) On the solder side, cut the circuit trace leaving pin A24 (RX_ERROR_B) of the 96 pin DIN connector.  Make the cut to the immediate right of pin A24.  Jumper pin 5 of U28 to U20 pin 19.



o FORX module:  (DAH010-ECO7) Socket chip U24, lift and leave pins 3 and 5 out of the socket.  Cut the circuit trace (“S”STROBE )from U20 pin 9 on the component side of the board.  The trace travels horizontally below the silk-screen words “FINISAR FRC-1000”.  

Run a wire from U24 pin 3   to  U20 pin 14 (Wire to the ‘lifted’ U24 component pin).  

Run a wire from U24 pin 5   to  U20 pin 16 (Wire to the ‘lifted’ U24 component pin).  

Run a wire from U23 pin 1   to  U20 pin 10.  

Run a wire from U23 pin 9   to  U20 pin 8.

Run a wire from U23 pin 13 to  U20 pin 11.

Run a wire from U23 pin 5   to  U20 pin 9.

Run a wire from U18pin16   to  U18pin 2,10



o FOTX module:  (DAH009-ECO3)  Socket U17 and leave pins 11 and 9 out of the socket.

The following connections to ‘J’ pins may be wire-wrapped to posts or soldered into the holes if no posts are present.

Run a wire from U17 pin 11 to J8   pin 3 (Wire to the ‘lifted’ U17 component pin).  

Run a wire from U17 pin   9 to J8   pin 2 (Wire to the ‘lifted’ U17 component pin).

Run a wire from U18 pin   9 to J9   pin 1.

Run a wire from U18 pin   5 to J9   pin 2.

Run a wire from U18 pin   1 to J9   pin 3.

 







 o FOTX module: (DAH009-ECO4)

	 The in-line  SIP-R33 and  SIP R-PAK R32 must be pin socketed. No sockets should be placed for pin 1s.

The following connections to VCC and GROUNDS can be soldered  into the holes and wirewrapped to the raised SIP pin #1s.

The pin 1 leads of the  R-PAKs are to be wired to the opposite R-PAKs pin 1 unsocketed holes. There by effectively swapping VCC leads with the GROUND leads .



	The in-line SIP R31 and SIP R30  must be pin socketed . No sockets should be placed for pin 1. 



The following connections to VCC and GROUNDS  can be soldered  into the holes and wirewrapped to the raised SIP to the raised SIP pin  #1s. 

The pin 1 leads of the R-PAK are to be wired to the opposite R-PAKs' pin 1 unsocketed holes. There by effectively swapping VCC leads with the GROUND leads .



 O FORX module: (DAH010-ECO8) R18 is missing connection to VCC.

   Run a wire from the R18 lead (closest to J7)  to C10 VCC lead closest to C106. 



o  FORX module: (DAH010-ECO9) The MODE select toggle switch is labeled wrong.



Place a sticker over the RAW DATA silk-screen words.

Place a sticker over the DART INTELLIGENCE silk-screen words.

Label the stickers the opposite words.



O FORX and FOTX :  (DAH009-ECO5, DAH010-ECO10 ) ADDED a remote reset circuit.

  On the rear panels (DAH009RP, DAH010RP) drill a 0.270 diameter hole .

  The hole is to be drilled  on the center line of the panel 4"(inches) from the bottom edge.

    

 Install a LEMO receptacle  ( K-LOC style :FIIN stk# 1435-4250).



On the FOTX	Add 8-9 inch wire from center of LEMO to junction of R19{1meg} and 

		C18{ .1uf }

On the FORX	Add 8-9 inch wire from center of LEMO to junction if  R18 {1meg} and

		C18{.1uf }



O FOTX:	(DAH009_ECO6)  WAIT LED(DX5) and  BAF(DX6) artwork has  the

		power(+) and  the signal pins reversed.

		The LEDs can be modified by bending the leads from the shroud and 			pulling out the LED rotating the LED  180 degrees and reinserting the 			leads through the shroud and then bending the leads back to the original 			positions. Only on the FOTX  is this problem real due to an artwork slip-			up.

O FOTX	(DAH009_ECO7 ) AUX.POWER MOLEX Ground feed thru hole is not 			artworked into the card ground plane but should have been.

A wire is needed on the foil side of the DAH009PC card run a 18-22gauge wire from between the NIM and the AUX power connector feed thru holes. This connects the POWER RETURN  planes to the ground contacts of both connectors.

On the FOTX card run an 18 gauge wire/w plastic coat or shrink tubing from the ground lead feed thru of  the NIM POWER GROUND ( J5 _3 ) to the AUX POWER GROUND ( J6 _3 )feed thru hole. the wire will be approximately 6” inches long. This ECO connects the common power return planes  to the AUX. POWER RETURN CONNECTOR PIN.

		



O FORX	(DAH010_ECO11)  Gains 10-15ns settling  time  for data from FRC-			1000 buffer RAM outputs.  Allows LDACK to latch  TTL data into first 	

		stage pipeline of FORX after FREAD~ has been applied to FINISAR’S 			RXFIF01-03 lines. This ECO causes the FORX’s PAL signal: FREAD~  			to drive  the FRC-1000 signal read  lines: RXFIF01-03 , directly.



On the FORX card  chip side : lift the following leads from the socketed GAL U28

	chip. U28(GAL16V8B).



		U28_5	not necessarily needed ‘FREAD~’

		U28_17,18,19			 ‘RXFIF01-03~’



	Run a jumper wire from (on the foil side) U28 pin 5  to U28 pins 17,18,19 . 

This affects a by-pass of the FREAD signal from going through the chip.





�

	O FORX	( DAH010_ECO12A )  DART ECO MODE to 50/50 strobe

Preferred method

******************************************************************

50 / 50 MODS ( Preferred method )

U20 PAL CODE CHANGES

See The section 8.4A Frcvr5.ABL code



No hardware changes

U20 PAL code changes to V5.0



******************************************************************************

*******************************************************************************

	O FORX	( DAH010_ECO12B )  DART ECO MODE to 50/50 strobe

not preferred method

			50 / 50 MODS (alternative method)

GATE AND RESISTORS(open collector gates)

******************************************************************************

	O FORX	(DAH010_ECO12) Adds 25 more nanoseconds to FSTROBE .

			The modification uses the propagation delays inherent in the SN74LS05N

			gates used to gain the delay.

			

On the FORX card chip side cut the  foil run from U20 pin 21 to a go-thru hole just right of the chip and is located in the top of the silk-screened letter “I” in the word RECEIVER.

			On the foil side: Run a wire from U20_21 to U24_11

			On the foil side:  Run a wire from U24_10 to U24_13

			On the foil side:  Run a wire from U24_12 to a go thru hole located right 				next to and between J1C-28 and J1C-29  

	ADD

			On the foil side: A 330 OHMS 1/4 W resistor between R202(Vcc) to go 				thru hole located in the letter “I” of the word RECEIVER.

			On the foil side: A 330 OHMS resistor between U24_10 and VCC of U24.

This adds two 74LS05N spare gates in series to the U20_21 Fstrobe output signal line (CYPLD-20RA10) .
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REFERENCES



	HEWLETT PACKARD FIBER OPTICS HANDBOOK

	ANSI STANDARDS X3T9.3 PROJECT 755D/REV 4.0

	FIBRE CHANNEL PHSYICAL AND SIGNALING INTERFACE

		HIPPI  SPECIFICATIONS  AND POINT TO POINT
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	FINISAR TECHNICAL MANUAL  FRC-1000

	VITESSE CHIP SET TESTER MANUAL

	GAZELLE “HOT ROD” CHIP SET THEORY OF OPERATIONS

	CYPRESS PLD DESCRIPTION BULLETIN FOR  PLDC20RA10-15

	CYPRESS PLD DESCRIPTION BULLETIN FOR CY7C335-66WC

	LATTICE GAL16V8B DESCRIPTION BULLETIN

	DART FUNTIONALITY DESCRIPTION MANUAL

	FSCC TECHNICAL DESCRIPTION MANUAL

	FIBER OPTICAL DATA CABLE EXTENDER EVALULATION REPORT

	FOCEX-A Fiber Optic Cable Extender for a High Speed Parallel Rs485 Data 			Fiber Cable Publication  FERMILAB-Conf-95/110

	DART Data Acquisition System Data, Permit and Trigger Link Specifications

DYC+,DM115,DC2 TECHNICAL AND USER MANUALS

	TECHNICAL SPECIFICATIONS FOR RS485 TRANSMISSION LINE 				THEORY

��SECTION B



	GLOSSARY OF FOCEX SYSTEM



FOCEX	    ........................:  FOCEX = Fiber Optic Cable EXtender System

FOCUTx	    ........................: UNIT FOCUTx  =Fiber Optic Control Unit XMITTER

FOCURx		...............: UNIT FOCURX =Fiber Optic Control Unit RECEIVER

FAUX-card              ....................: RS485 and DART control card for FOCUTx unit

FAUR-card               ...................: RS485 and DART control card for FOCURx unit

FOTX	                ........................:  Name is same as FOCUTx used for computer file

				    :  naming size convention

FORX	                ........................: Name is same as FOCURx used for computer file

				    : naming size convention

ODL	                ........................: Fiber Optical Channel Link Driver component

DART	                ........................: Data Acquisition Real Time (Computing Division)

UART	                ........................: Universal Asynchronous Receiver/Transmitter

FINISAR Corporation   ....... California based designers of the:

			               : FTC-1000 Fiber Channel driver card

				   : built to FERMILAB CD-OLS specifications

				   : VME 3U,wavelength=850nm, Max drive length

				   : 500 meters. 

                               ............. California based designers of the:

				   : FRC-1000 Fiber Channel Receiver card

				   : VME 3U,Wavelength-850nm . 

PAL	               ........................: Programmable Array Logic  

PLD	               ........................: Programmable Logic array Device Chip

EPLD	                .......................: RE-Programmable Logic array Device Chip 

RS-485		...............: 120 ohms impedance,10megabits/sec max. rate,

			               : Differential transmission line 

ECL	                .......................: Emitter Coupled Logic

ECLine	   ........................: Emitter coupled Logic designed chip sets

MHZ, mhz MHz         ...............:  Megahertz  =frequency in millions of cycles/per second

DATA	               .......................: bits, words , bytes, packets of 

control lines	   .......................:  signal lines used to convey status and

			              : commands

Status		..........................: A line or register value indication used to

			              :  indicate a condition is occurring.  

Status line, lines      ...................: An input or output line or group of signal

			              :  lines used to convey conditional meanings.

Optical transmitter.   ................:  Refers to a fiber optical transmitter unit

				  : or sub-unit capable of using a light source

				  : to convey data to a known optical detector 

Optical receiver     ................... : Refers to an optical detection device

Data Strobe	.        .................:  HEY data's valid

BAF	            ..........................: Specific status condition issued from DC2

				: BAF(Buffer Almost  Full)

WAIT	            ........................: Specific status condition issued from any

				: DART receiving module EXAMPLE:

				: WAIT( Wait , pause while some conditions

				: at the data receiving section are corrected) 

				: DM115 or any other DART receiving module

				: designed to issue "WAIT"

RSBAF	........................: Specific RS-485 status line used in the

				: FOCEX System only

RSWAIT	........................: Specific RS-485 status line used in the 

				: FOCEX System

Packet data serial

                        (on the fiber)   : Stream of Symbol bits applied to the FIBER

				: wire used for Fiber channel encryption (FDDI 4b/5b)

Packet data serial

                        (PECL level)	: PSEUDO-DIFFERIENTIAL ECL (uses 5volts only)

				: same as above but is what is applied to or

				: from the Finisar ODLs ( TxODL or RxODL)

Encryption digital	    ........: Parallel form of FDDI 4-bit to 5-bit conversion symbol

Encryption fiber	    ........: same as encryption digital but is shifted

				: out serially on the fiber .

TTL                  ........................: Transistor to Transistor Logic

FASTBUS READOUT CONTROLLER......: A Fastbus module capable of reading 

				: a   FASTBUS device in a FASTBUS backplanes and 

				: driving that data out of a DART RS-485 or ECL   	

				: acceptable converter ports

FASTBUS	........................: A design specification used at Fermilab

				: for data acquisition and control of experiment

				: equipment.

CAMAC	........................: Computer Automated Measurement and Control

				: design specification used at Fermilab

				: for data and control of equipment.

NIM	            ........................: National Instrumentation Method

NIM	            ........................: Varies in full meaning ( or Nuclear

				: Instrumentation Method) or any instrument

				: that follows NIM rules and standards and chassis  forms.

WIC { WALL	}	............: Wall mounted interconnection BOX with 24 Fiber

				: Optical interconnection Couplers.

 RIC  { RACK	 }	............: Rack mountable 19” RETMA box with 24 fiber 

				: Optical interconnect Couplers. 

 Fiber Jumper 	........................: Any fiber cable shorter than 100 feet which has the ends 					:  terminated with flexible connectors.(ST, SMA,etc)

Fiber cable      ........................:  Any  length of  fiber cable which may or may not have

                                                   :  serviced end�	SECTION C







C.1	Timing of dart data from source to fiber transmitter			



�

�  FSCC or DYC  ‘DART DATA’ output

���������                   rsdata                  rsdata

��

��RSStrobe                      30ns

�             25-27ns



���RS to TTL

���TTL data               100 nanoseconds

����



New RS485 Future Strobe SPEC.sX= dont care

�������                                        50/55 ns

��



                                                                  X= dont care

�������

TTL Strobe                             30ns /50 ns

��

                      

��                   EPLD  12.5ns

��

��������INVERTED

PAL Strobe to FTC-1000        30ns/ 50 ns

�TX_WRITE

��





���                  FTC1000  10ns 

��Fiber data baud ‘bit 1’

��onto fiber 



�                    

                   85-90 ns       Min

�                                       

                                     140 ns    Max         time





























C.2	TIMING OF FIBER DATA TO FIRST WORD OUT ONTO DART CABLE



��

  TIME Line from receipt/detection of a fiber word until data is ‘strobed’ on the RS485 destination side of the fiber extender DART output cable

� MAX  =   175 Nanoseconds

������

�                     RX-Strb

                       25ns

����

���������RXEF~

no data                  ‘data available’

��



��                                 8-12ns



�������DATAREQ~

                             ‘data’

���      

					FRC-1000

�

�   

                                                                                                               FORX SIGNAL

�                                 50-75ns

RXOK                                                  min          max.

                              data is in FIFO

�

����������������

FORX FREAD~



�������

���                      0-25ns                     50  - 75ns   



������������

�  LDACK                          25ns

������

���                                                                                            50ns

��                                                                                                  75n

��                                                                                                              50 ns



��

���   SAMP_DACK                      25ns                                                                    25ns



                                                                                                  25nS

�������  FSTROBE out of PAL

���                                                                                                                                   

��



����RSFSTROBE out of J2 (50pin connector)  pin                                                           25-27ns 

                                                                                            

�

�����

���TL DATA out of TTL driver latches                          12.5ns                      50ns

��

RSDATA out of J2,J3 DATA lines



������                            75ns                            25ns       12.5ns          25-27ns         50s ��� 

            



     



C.3 	 				C. 2  IN BRIEF

�



�            RXEF~

�

          DATAREQ~

�

��            

              RXOK



�

                 FREAD~

�

�

LDACK  25ns         50ns

�

���

��SAMP-DACK   25ns         50ns

���

                         12ns

�

�LDATA out of latch(latched by SAMP-DACK)





�

FSTROBE out of PAL 		      50ns

�

��

��RS_STROBE OUT                         22-27ns      50ns

�



���

RS-DATAOUT

����



                         22-27ns                40 -45ns  

��

                                                                     100ns

					































C.4 .a		FIBER  OUTPUT  DATA and  STROBE 50/50  



PRESENT timing. Version 5.0



������

��

                                               FORX RS485 OUTPUT DATA

�



                                    100 NANOSECONDS





�





��                              40-45ns







�

FORX RS485 STROBE

                                                           50 NS













C. 4.B		PRESENT timing. Version 4.0B

�

		FORX RS485 STROBE

������                                       50 NS

�

	12-15 NS 

�� 

�

�







SECTION D	 SCHEMATICS	





The Schematics maybe attached or maybe located as PostScript files.  



 

Or found at @:

FOTX=	@dahserv/jtmpc  \C:\pcad\finisar\JFREV3TX\

FOTX_1-4.psc

FORX=	@dahserv/jtmpc	 \C:\pcad\finisar\JFRXREV3\  

FORX1-4 .psc

The above systems and files should be accessible .







FOTX	(Which includes FTC-1000)





AND



FORX	(Which includes FRC-1000)

































�

� EMBED Word.Picture.6  ���







� EMBED Word.Picture.6  ���







� EMBED Designer.Drawing.6  ���





































































































































�				LAST PAGE NOTES









1 It stands for “NIM”.   Or Nuclear Instrumentation  Module/ or Modularization. NIM also means using the NIM standards.

2 Universal Asynchronous Receiver Transmitter : In this case the transmitter section.

� Electronically Programmed Logic Device
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   Serial out

Input latch
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     Fiber Tx

    ST- connector  
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  1/ in

  a write

 strobe
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Finisar 
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1/
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BUFF

STATUS



Clocks/2



5/ Link status



Link control and interface



FORX or FOTXs



NIMPWR

CONN.S
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power cable



  p.s. +6volts



  

    R
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