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Receiver Card

(Rx_Card)

Description

The Pixel Team
Abstract

As had been previously described, the Data from each stave of the PIXEL DETECTOR will be readout, row by row, 32 columns in each row by the Pilot Chip located at each extremity of the stave, for transmission over an Optical Link to the Router module which will then prepare this data for subsequent transmission via the Digital Data Link (DDL) to the DAQ system. 

This note will describe a sub-module located inside the Router module, the Receiver Card, which will be used for that purpose.

Introduction

Being part of the ALICE collaboration, the Institute of Experimental Physics (IEP), Kosice, Slovakia are designing a VME module (the ROUTER) to collect PIXEL DETECTOR data arriving on Optical Links from the Silicon Pixel Detector. This module will perform the necessary reformatting and preparation of this data for transmission via a high speed Digital Data Link (DDL) to the data acquisition system.

Description

The ROUTER module consists of three Receiver Cards (Rx_Cards) and one DDL card mounted as sub assemblies onto a VME format mother board.

Each Rx_Card contains two channels which will service two half staves of the Pixel Detector. 

Each channel of the Rx_Card consists of a transmitter and receiver section.

The transmitter section is used to transmit the trigger, configuration and control information to the OPS (On detector Pilot System) received , via the Router, from the TTC, DCS and DAQ systems. The Router transmits this information in a parallel manner to the Rx_Cards where it is subsequently transmitted over two Optical Links, one for the clock, one for the data, in a serial manner. These two links have variable delay lines in their paths to enable compensation for varying optical fibre lengths and component delays.

The receiver section receives the readout data from the Pilot Chip over a third optical link. This data is then zero suppressed, reformatted and written into a dual port memory from where the Router may transfer it to the DDL  and DAQ.

Technical Description

Figure 1 shows a block diagram of the control and event data paths of one channel of the Rx_Card.

Transmitter Section

Trigger Commands received by the Router are distributed to each Rx_Card by the Trigger Bus. The Command Serializer then encodes the Command into a serial stream for transmission over two optical links, one for data, the other for the 40MHz clock. The Commands are ‘prioritised’ to ensure that a sensible sequence of commands is always sent. Each of these two links has a programmable delay included in its path so that fine tuning of the length of the fibre may be accomplished. JTAG configuration data received from local JTAG Controllers is also serialized for transmission in a similar manner.

Receiver Section

The 10 MHz clock required for the Pixel Readout Chip is derived from the 40 MHz clock. This enables 4 transmission slots of the optical link for each row of Pixel data. This high bandwidth allows multiplexing of other information with the Pixel data. For more details please see Specifications of the On Detector Pixel Pilot System – OPS [1]. This multiplexed data is serialized for transmission in the Pilot Chip mounted at the extremity of each half stave. On the Rx_Card it is deserialized using an Agilent Technologies CIMT Decoder, HDMP – 1034. This deserialized data is then written into an Input Fifo which can provide some input buffering should it be necessary. A REFORMATTING circuit reads the data from the Fifo and formats it into a format as selected y the Control section. This REFORMATTED data is then written into a DUAL PORT MEMORY (DPM EVENT DATA) for subsequent readout by the ROUTER. EVENT INFORMATION is also written into registers which may be read to obtain a ‘snapshot’ of the data stored in the DPM.

The input Fifo and most of the logic has been implemented in an ALTERA 20KE FPGA.

The DPM (128 K words) is used in BURST MODE. After a reset the internal address registers will be set to address zero. 

When writing, data is written into successive memory locations of the WRITE PORT and its internal address register is automatically incremented after each write cycle. When this address register rolls over the locations at the bottom of the memory will be reused if they have been ‘freed’ as there is a memory control logic to avoid overwriting event data accidentally.

The READ PORT is addressed by the ROUTER BUS. The EVENT INFORMATION REGISTERS may first be read to determine the locations and lengths of each event that has been recorded.

The address of the event to be read may be loaded into the READ PORT ADDRESS register and then subsequent read cycles will automatically increment this register.

Should an event need to be discarded there is a FLUSH COMMAND which will remove the event pending readout and increment all the read address pointers to the next event.

Two slave address pointers have incorporated enabling a fifo full/fifo empty style of logic to be performed and generate a warning indicating that the available memory space is getting low. This can function as an interrupt to the ROUTER which can then interact with the busy system.
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Figure x shows a block diagram of the control and event data paths of one channel of the Rx_Card.

Format of data written into the DPM

The DPM data bus has 32 useable bits. 

The format of the data written into the DPM will depend on the setting of the Debug[1:0] bits (bits<5:4> of the Control Register).

Format of the PIXEL DATA when Debug<1:0> = 00

This is the normal data taking mode of operation. There are two 16 bit short words written into each memory address, the first short word being written into bits <31:16>.

There are always Chip Header and Trailer marker words for each event readout even if the Pixel Chip had not received any hits. The Header is always contained in bits <31:16> and the Trailer word is always contained bits <15:0>. Should an odd number of hits have been recorded the Trailer marker word will be contained in bits <15:0> and bits <31:16> may be ignored, although these bits are filled with a ’Fill word’.

In each case the type of data word may be identified by examining bits<15:13> 

	Bits <31:16>
	Bits <15:0>

	Fill word
	Trailer Marker for Chip 9

	Data from Chip 9
	Data from Chip 9



	Header Marker for Chip 9
	

	· 
	

	· 
	· 

	· 
	· 

	Header Marker for Chip 1
	Trailer Marker for Chip 1

	Data from Chip 0
	Trailer Marker for Chip 0

	
	Data from Chip 0

	Header Marker for Chip 0
	


The figure above shows the formatting of the Chip data in the DPM. Chip 0 has an even number of data words, Chip 1 did not have any Pixel hit data words, …… and Chip 9 has an odd number of data words.

Format of the Header Marker Words

	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	0
	1
	x
	bv
	iv
	Event Counter
	Chip number


bv (bit 12) is the Busy violation flag,

iv (bit 11) is the Idle violation flag

Format of the Event Data Words

The Event Data Words are made up of data from enabled Pixel Readout Chips

	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	1
	0
	x
	Hit Row address
	Hit column number


e (bit 13) indicates that a transmission error has been detected.

Format of the Trailer Marker Words

	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	0
	0
	x
	Chip hit count


Format of the Fill Words

	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	1
	1
	x
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X


Format of the data words written to the STATUS-FIFO (bits <26:0> of 

As well as writing data to the DPM when the last word from each event transfer has been received, a data word will written to a STATUS-FIFO of 27 bits. This word will contain the number of words detected for this event, the value of the Event Synchronisation Counter, a bit which indicates a discrepancy between the number of words detected and the number indicated in the TRAILER word. The other four bits will indicate the status of the Short Link during the transfer. The upper five bits of the STATUS WORD will contain fatal errors indicating the actual status of the Receiver Card.

	Bits
	Description
	Remarks

	<16:0>
	Detected number of words in transfer
	

	<21:17>
	Event Synchronisation Counter (EsC)
	

	<22>
	Detected No. of words # Transmitted No. of words
	1 = error. No indication of < or >

	<23>
	Burst Ready (Brdy)
	Generated by

	<24>
	Burst Parity Error (BPE)
	Latched. Generated by

	<25>
	Burst Synch Error or Link Error (BSE)
	Latched. Generated by

	<26>
	Line Code Violation (LCV)
	Latched. Generated by


Format of the data contained in bits <31:27> of the STATUS WORD

These bits are not stored in a FIFO.

	Bits
	Description
	Remarks

	<27>
	Data DPM Empty (DEty)
	

	<28>
	Data DPM Full (DOvf)
	

	<29>
	Status FIFO Overflow (SOvf)
	

	<30>
	Link Ready (LRdy)
	

	<31>
	Strobe Error (StE)
	Latched.


All the latched bits of the STATUS WORD will behave in a FIFO fashion, once they have been read they will be cleared, unless the condition persists.

Router Address Bus Use

All Rx_Cards will be identical and hardwired geographical addresses are allocated to each site.

Bit allocation

	Bits
	Useage
	Notes

	16:0
	DPM memory address bits
	Common to all memories

	17
	Channel select
	Channel 0/1 on Rx_Card 

	18
	Control and status/Data memory
	0 = Data memory, 1= Control 

	20:19
	Rx_Card site select
	Id bits. Id=3 selects all cards.

	>20
	Spare
	If ever they exist


Memory Map

Shown for Channel 0. Include Address bit 17 for channel 1

	Memory Type
	Address
	Notes

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Frontend FIFO
	10_1000
	Write and readable (/RUN mode only).

	
	
	

	Next event info
	10_0040 – 10_005F
	Information concerning processed events. (Event number + status, Start address, length of event).

	
	
	

	Flush event
	10_000F (F for Flush)
	Clears pending event and updates read pointer.

	Clear all data
	10_000E
	Removes all data from FIFOs and DPM. Leaves configuration.

	Rx_Pushbutton
	10_000D
	Emulates test system PB reset

	
	
	

	Select External Address 
	10_0006
	DPM address derived from Router Address Bus

	Select Internal Address 
	10_0005
	DPM address derived from Internal Address Counter

	
	
	

	Set DPM pointers

(Router Data to DPM Addr).
	10_0004
	00_0000 – 01_FFFF sets Read pointer.

02_0000 – 03_FFFF sets Write pointer (/Run mode).

	
	
	

	Link Data Delay
	10_0003
	Data Bits 7:0 only.

	Link Clock Delay
	10_0002
	Data Bits 7:0 only.

	Status
	10_0000
	Read only

	Control
	10_0000
	Write only

	
	
	

	
	
	

	Data Memory (DPM)
	00_0000 – 01_FFFF
	Write (/RUN mode only) and readable*.


* The Memory has address auto increment (can be read like a FIFO). Care must be taken when writing and reading to these addresses from the Router_Bus as the internal write and read pointers will be modified.

Control Register at address 0x10_0000

The Control Register is used to control the functioning of the units. Each channel has been designed with its individual Control Register so that the Channels may be configured individually and operate in different modes.

There is a seperate Control Register for each channel.

The settings of the CONTROL REGISTER may be found by reading the STATUS REGISTER.

	Bits
	Name
	Description

	0
	RUN bit
	Inhibits test

	1
	TDIS
	Enable Tx Laser

	2
	Reset
	Resets this channel only

	3
	
	

	4
	Debug 0
	Controls processing. 0 = Data taking, 1 = all 4 cycles to DPM, 2 = Slot 0 to DPM ?)

	5
	Debug 1
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
	
	

	15
	
	


Long Description of Control Register bits

Bit 0 RUN bit.

This bit is to protect the memories from being accidentally written into from the ROUTER BUS. When set only event data arriving over the optical link from the Pilot Chip can be written into the input Fifo. Likewise only event data that has been processed by the ‘data formatting’ state machine can be written into the DPM for readout by the Router. To enable memory testing ensure that this bit is not set. The default setting after a system reset is that this bit is cleared. FLUSH EVENT and CLEAR ALL DATA will not affect the setting of this bit. This bit can be considered as a control of the source of the data being written into the memories. When it is cleared the source of data is the ROUTER BUS, when set the source is the optical link.

Bit 1 TDIS bit.

This bit controls the functioning of the Optical Transmitter Laser. When set the Transmitter Laser is enabled allowing transmission of commands to the ‘On Detector Components’. When cleared the Transmission Laser is inhibited and extinguished for safety. The default setting after a system reset is that this bit is cleared. FLUSH EVENT and CLEAR ALL DATA will not affect the setting of this bit.

Bit 2 Reset

Writing to this bit will RESET this channel only. It will clear all registers and data memory and leave all sections in their default settings.

Bits 4 and 5 Debug.

These bits have been included to assist with commissioning and programme development. They control the data reduction process. When cleared (default setting) the normal experiment data reduction and formatting will take place. When set to 1 all data received by the receiver card will be written into the DPM.

Status Register at address 0x10_0000

The Status Register reflects the settings of the Control Register and indicates the status of the various internal components of each acquisition channel.

There is a Status Register for each channel.

	Bits
	Name
	Description

	0
	RUN bit
	RUN bit setting

	1
	TDIS bit
	TDIS bit setting

	2
	Event ready for readout
	Full event in DPM

	3
	
	

	4
	Debug 0
	Debug 0 setting

	5
	Debug 1
	Debug 1 setting

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	Incorrect Wordcount
	Wordcount from Pilot Chip Incorrect

	12
	Event FIFO empty bit
	FIFO Status

	13
	Event FIFO full bit
	FIFO Status

	14
	DPM empty bit
	DPM Status

	15
	DPM full bit
	DPM Status

	16
	Seu_error
	Pilot Status

	17
	Busy_Violation
	Pilot Status

	18
	Busy
	Pilot Status

	19
	Idle_violation
	Pilot Status

	20
	Sigdet
	Link Rx Status

	21
	Rxready
	HP Rx Chip Status

	22
	Rxerror
	HP Rx Chip Status

	23
	Over Temperature
	From Pilot Chip. Exceeded preset value.

	31:24
	Temperature on Stave
	Temperature read back from Pilot Chip


Long Description of Status Register bits

Bit 0 RUN bit

This bit shows the setting of the Control register RUN bit.

Bit 1 TDIS

This bit shows the setting of the Control register TDIS bit.

Bit 2 Event ready for readout.

When set this bit indicates that there is a completely processed event available for readout in the DPM. Once readout has taken place, should there be another event available the bit will remain set, otherwise it will be cleared. This bit will be cleared by SYSTEM RESET or CLEAR ALL DATA and may be affected by  FLUSH EVENT.

Bit 3 

Not used.

Bits 4 and 5 Debug

These bits show the setting of the Control register Debug bits.

Bit 11 Incorrect Wordcount

This bit indicated that since the last read This bit is only an indication that a INCORRECT WORDCOUNT has been seen since the last reading of the Status Register. The event containing the INCORRECT WORDCOUNT may be found by reading the NEXT_DATA_INFO data blocks.

Bit 12 Event Fifo empty

When set, this bit indicates that the Event Fifo is empty. This bit will be cleared by SYSTEM RESET or CLEAR ALL DATA.

Bit 13 Event Fifo full

This bit indicates that the Event Fifo is full and that any further data received will be ignored. This bit will be cleared by SYSTEM RESET or CLEAR ALL DATA.

Bit 14 DPM empty

This bit indicates that the DPM is empty and does not have any further Pixel Detector data for readout. This bit will be cleared by SYSTEM RESET or CLEAR ALL DATA and may be affected by  FLUSH EVENT.

Bit 15 DPM full

This bit indicates that the DPM containing the processed data from the Pixel Detector is full and that any further data received will be ignored. Under normal; running conditions the DPM will be able to stock up to 40 ‘typical’ events before the DPM is full. This bit will be cleared by SYSTEM RESET or CLEAR ALL DATA.

Bit 16 SEU

This bit indicates that there has been a ‘SEU’ as reported by the Pilot Chip. It will be set at the time that it is received and is cleared automatically after the Status register is readout. There is not a guarantee that the current event waiting for readout is the one with the SEU. This bit is only an indication that a SEU has been seen since the last reading of the Status Register. The event containing the SEU may be found by reading the Header words found in the NEXT_DATA_INFO registers.

Bit 17 Busy Violation

This bit indicates the Pilot Chip has received L1 triggers although all the on chip multi event buffers are full and the Pilot Chip Busy signal has been asserted. It will be set at the time that it is received and is cleared automatically after the Status register is readout. There is not a guarantee that the current event waiting for readout is the one with the Busy Violation. This bit is only an indication that a Busy Violation has been seen since the last reading of the Status Register. The event containing the Busy Violation may be found by reading the NEXT_DATA_INFO data blocks.

Bit 18 Busy

This bit indicated that the MULTI EVENT BUFFERS in the Pixel Chips are full and that no further L1 triggers should be sent. This bit is cleared when the MULTI EVENT BUFFERS become free again. There is also a signal on the ROUTER DATA BUS which indicates this condition.

Bit 19 Idle Violation

This bit indicates that the Pilot Chip has received either a L2Y or L2N without a corresponding L1 trigger signal. It can only be cleared by a reset of the OPS and the Pixel Chips. Data transmission is not stopped when a busy violation occurs, however the data might be corrupt. All data received by the Rx_Card between the receipt of Idle Violation and the reset of the OPS and the Pixel Chips will be marked in the Header words found in the NEXT_DATA_INFO registers.

Note. Bits 18:16 are presently located in this register to aid debugging the Rx_Card. In future versions they could be located in a more meaningful location.

Bit 20 Sigdet

This is a status bit showing the status of the Optical Link. When set it indicates that the Optical Link Receiver has detected a signal from the Optical Link Transmitter. It will be set at the time that it is received and is cleared automatically after the Status register is readout

Bit 21 Rx Ready

This is a status bit showing the status of the Optical Link Receiver Decoder (HP chip). When set it indicates that the communication between the Rx_Card and the Pilot Chip has been established. It will be set at the time that it is received and is cleared automatically after the Status register is readout

Bit 22 Rx Error

This is a status bit from the Optical Link Receiver Decoder (HP chip). When asserted this bit indicated that a word not corresponding to either a valid Data, Control or Idle word has been received. It will be set at the time that it is received and is cleared automatically after the Status register is readout 

Bit 23 Over Temperature

This bit indicates that the temperature on the Pixel Detector Stave has exceeded a preset value. A SYSTEM RESET will clear the bit but should an over temperature still be present the bit will become set again.

Bits 31:24 Temperature

These bits give an indication of the temperature of the Chips on the Pixel Stave. It is derived from 5 Pt1000 temperature sensors wired in series therefore the value indicated is not the exact temperature at any given point.

Optical Link Delay Registers 0x10_0002, 0x10_0003

Provision has been made to enable fine adjustment, in 0.5ns steps, of the timing of the signals sent to the Pilot Chip. The delay device is an 8 bit programmable delay line giving a maximum delay of 128ns. Only the lowest 8 bits of the data (long) words are used, the upper 24 bits are ignored. The values cannot be read back.

Optical Link Clock Delay at address 0x10_0002
Optical Link Data Delay at address 0x10_0003

Set DPM Pointers 0x10_0004

The DPMs have internal address pointers which, in our case, one points to the address where the formatted Pixel data is written to and a second one points to the address where the Router and DAQ may read the formatted data from. These pointers allow the DPMs to be regarded as Fifos. On RESET both pointers are set to point to address zero. Whenever data is either written to or read from the DPM the appropriate pointer is automatically incremented to the next location. In the case of a FLUSH_EVENT the READ POINTER is advanced to the start address of the next chronological event to be read out.

The READ POINTER may be advanced at any time to any value by writing the value of the new address to ROUTER BUS address 0x10_0004, for instance after having read the NEXT EVENT INFO to determine which events are available for readout then selecting one which in not in sequence. The READ ADDRESS POINTER will continue to advance from this position. The READ ADDRESS POINTER is in the range of 0x0_0000 – 0x1_ffff.

The WRITE ADDRESS POINTER can be:

· set to ZERO by RESET,

· incremented by normal writing of event data,

· setting the new WRITE ADDRESS POINTER value from the ROUTER BUS at value 0x10_0004 when NOT IN RUN_MODE.

The WRITE ADDRESS POINTER value has an offset of 0x2_0000 therefore the values to be written are from 0x2_0000 and 0x3_ffff.

The higher order bits outside the specified ADDRESS POINTER values will be ignored.

Please note that the DPM acts in a similar manner to a Fifo, once the data has been readout the space is released and will be over written.

Clear all data 0x10_000e

Writing to this address will CLEAR ALL DATA from this channel of the Rx_Card. The data value will be ignored, it is the effect of writing that will cause the data to be cleared.

This action is similar to a RESET, maybe more of an ABORT, but only clears the data. Any settings of registers, for example the LINK DELAY REGISTERS will remain at their previous settings.

All ADDRESSING POINTERS will be reset to zero, NEXT EVENT INFO cleared, Fifo flags set to Fifo empty, etc..

Flush event 0x10_000f

Writing to this address ill cause the event pending readout to be removed. As above the data value written will be ignored.

The PENDING EVENT is the one which may be identified by reading the NEXT EVENT INFO at address 0x10_10010.

On receipt of a FLUSH EVENT the DPM READ POINTER will be advanced to point to the next event in the queue of those pending readout. The internal pointers will be adjusted so that this event is removed.

Next Event Info 0x10_0020 – 0x10_003f

An ‘overview’ of the pending events awaiting readout may be obtained by reading ROUTER BUS addresses 0x10_0010 – 0x10_0030. This is divided into 16 blocks of four words per event. Each block represents one possible unread event

The first work contains the EVENT FLAGS (ERRORS, etc.) and EVENTNUMBER (for the moment), the second word contains the START ADDRESS of the first word of the event, the third word contains the total length of the data block associated with that event. For the moment the fourth word is reserved for future use. The location which is pointed to by the value at address 0x10_0011 should also be identical to the current value of the READ ADDRESS POINTER.

	Address
	Description
	Remarks

	0x10_005f
	Reserved
	Last event

	0x10_005e
	Length of Event Record
	

	0x10_005d
	Start Address of Event Readout
	

	0x10_005c
	Event Information Flags
	Event Number
	

	· .
	· 
	Other events

	· .
	· 
	

	· .
	· 
	

	· .
	· 
	

	0x10_0043
	Reserved
	Pending event

	0x10_0042
	Length of Next Event Record
	

	0x10_0041
	Start Address of Next Event Readout
	

	0x10_0040
	Next Event Information Flags
	Next Event Number
	


Description of Next Event Info. Data Block

This data block contains information relative to the readout of a particular event.

A FLUSH EVENT will cause the oldest event information to be erased (

First word

This word contains the EVENT NUMBER and the EVENT FLAGS.

Bits 11:0 EVENT NUMBER

Bit 12:23 EVENT FLAGS

These bits are similar to those in the STATUS REGISTER, Those in the STATUS REGISTER indicate that a possible mal functioning has taken place since the last reading of the STATUS REGISTER whereas the EVENT INFORMATION FLAGS permit locating the actual event during which the mal functioning took place. Please see a detailed description of these flags under the section ‘STATUS REGISTER’.

Bit 24 Incorrect Wordcount

This bit indicates that the number of words received from the Pilot Chip was incorrect. The Rx_Card counts the words arriving and should the number not equal the number expected then this bit will be set.

Bits 25:31 are undefined.

Second word

This word contains the address of the first word of the next event to be read out. It will be in the range 0x0_0000 – 0x1_ffff. Should the readout of an entire event have just been completed this value should equal the value of the READ ADDRESS POINTER current position.

Third word

The third word contains the length of the record to be readout.

The Fourth word is reserved for future use.

Bit allocation of the first word of the Event Info Data Block

	Bits
	Name
	Description

	0:11
	Event Number
	

	12
	Event FIFO empty bit
	FIFO Status

	13
	Event FIFO full bit
	FIFO Status

	14
	DPM empty bit
	DPM Status

	15
	DPM full bit
	DPM Status

	16
	Seu_error
	Pilot Status

	17
	Busy_Violation
	Pilot Status

	18
	Busy
	Pilot Status

	19
	Idle_violation
	Pilot Status

	20
	Sigdet
	Link Rx Status

	21
	Rxready
	HP Rx Chip Status

	22
	Rxerror
	HP Rx Chip Status

	23
	Over Temperature
	From Pilot Chip. Exceeded preset value.

	24
	Incorrect word count
	Pixel Data Words received was incorrect

	31:25
	
	


Frontend Fifo 0x10_1000

Simulation and Test Data may be written from the ROUTER BUS into the FRONTEND FIFO to test the functioning of the DATA REDUCTION circuitry bypassing the On Detector Electronics.

Additionally, if the RUN BIT is not set, the data will not be processed and transferred to the DPM but will remain inside the FRONT END FIFO and may be read back directly from there. This enables checking the written data should there be a doubt of the integrity of the data transfers.

Annex

Connectors between the Rx_Card and the Router Module.

Pn1 and Pn2 are the Data Readout connectors and Pn4 is the connector used for the Trigger and Control signals.

The allocation of the connections of Pn1 and Pn2 have been made with the idea of an eventual connection to a CMC/PMC PCI bus motherboard.

Pn1 Connector Pin Assignments

	Pn1

	Pin
	Router Signal
	PCI Signal
	PCI Signal
	Router Signal
	Pin

	1
	TCK
	TCK
	-12V
	
	2

	3
	Ground
	Ground
	INTA#
	Router_Spare_1
	4

	5
	Router_DACK_N
	INTB#
	INTC#
	Router_Spare_0
	6

	7
	Router_RW
	BUSMODE1#
	+5V
	+5V
	8

	9
	Router_DS_N
	INTD#
	PCI-RSV
	
	10

	11
	Ground
	Ground
	3.3Vaux
	
	12

	13
	Router_RO_CLK
	CLK
	Ground
	Ground
	14

	15
	Ground
	Ground
	GNT#
	Router_Addr[19]
	16

	17
	Router_Addr[17]
	REQ#
	+5V
	+5V
	18

	19
	2.5V
	V(I/O)
	AD[31]
	Router_Data[31]
	20

	21
	Router_Data[28]
	AD[28]
	AD[27]
	Router_Data[27]
	22

	23
	Router_Data[25]
	AD[25]
	Ground
	Ground
	24

	25
	Ground
	Ground
	C/BE[3]#
	Router_Addr[15]
	26

	27
	Router_Data[22]
	AD[22]
	AD[21]
	Router_Data[21]
	28

	29
	Router_Data[19]
	AD[19]
	+5V
	+5V
	30

	31
	2.5V
	V(I/O)
	AD[17]
	Router_Data[17]
	32

	33
	Router_Addr[13]
	FRAME#
	Ground
	Ground
	34

	35
	Ground
	Ground
	IRDY#
	Router_Addr[11]
	36

	37
	Router_Addr[9]
	DEVSEL:#
	+5V
	+5V
	38

	39
	Ground
	Ground
	LOCK#
	Router_Addr[7]
	40

	41
	
	PCI-RSVD
	PCI-RSVD
	
	42

	43
	Router_Addr[4]
	PAR
	Ground
	Ground
	44

	45
	2.5V
	V(I/O)
	AD[15]
	Router_Data[15]
	46

	47
	Router_Data[12]
	AD[12]
	AD[11]
	Router_Data[11]
	48

	49
	Router_Data[9]
	AD[09]
	+5V
	+5V
	50

	51
	Ground
	Ground
	C/BE[0]#
	Router_Addr[2]
	52

	53
	Router_Data[6]
	AD[06]
	AD[05]
	Router_Data[5]
	54

	55
	Router_Data[4]
	AD[04]
	Ground
	Ground
	56

	57
	2.5V
	V(I/O)
	AD[03]
	Router_Data[3]
	58

	59
	Router_Data[2]
	AD[02]
	AD[01]
	Router_Data[1]
	60

	61
	Router_Data[0]
	AD[00]
	+5V
	+5V
	62

	63
	Ground
	Ground
	REQ64#
	Router_Addr[0]
	64


Pn2 Connector Pin Assignments

	Pn2

	Pin
	Router Signal
	PCI Signal
	PCI Signal
	Router Signal
	Pin

	1
	
	+12V
	TRST#
	TRST_N
	2

	3
	TMS
	TMS
	TDO
	TDO
	4

	5
	TDI
	TDI
	Ground
	Ground
	6

	7
	Ground
	Ground
	PCI-RSVD
	
	8

	9
	
	PCI-RSVD
	PCI-RSVD
	
	10

	11
	Router_Addr[22]
	BUSMOD2#
	+3.3V
	+3.3V
	12

	13
	R_RST_N
	RST#
	BUSMODE3#
	Router_Addr[21]
	14

	15
	+3.3V
	+3.3V
	BUSMODE4#
	Router_Addr[20]
	16

	17
	Router_Addr[18]
	PME#
	Ground
	Ground
	18

	19
	Router_Data[30]
	AD[30]
	AD[29]
	Router_Data[29]
	20

	21
	Ground
	Ground
	AD[26]
	Router_Data[26]
	22

	23
	Router_Data[24]
	AD[24]
	+3.3V
	+3.3V
	24

	25
	Router_Addr[16]
	IDSEL
	AD[23]
	Router_Data[23]
	26

	27
	+3.3V
	+3.3V
	AD[20]
	Router_Data[20]
	28

	29
	Router_Data[18]
	AD[18]
	Ground
	Ground
	30

	31
	Router_Data[16]
	AD[16]
	C/BE[2]#
	Router_Addr[14]
	32

	33
	Ground
	Ground
	PMC-RSVD
	
	34

	35
	Router_Addr[12]
	TRDY#
	+3.3V
	+3.3V
	36

	37
	Ground
	Ground
	STOP#
	Router_Addr[10]
	38

	39
	Router_Addr[8]
	PERR#
	Ground
	Ground
	40

	41
	+3.3V
	+3.3V
	SERR#
	Router_Addr[6]
	42

	43
	Router_Addr[5]
	C/BE[1]#
	Ground
	Ground
	44

	45
	Router_Data[14]
	AD[14]
	AD[13]
	Router_Data[13]
	46

	47
	Router_Addr[3]
	M66EN
	AD[10]
	Router_Data[10]
	48

	49
	Router_Data[8]
	AD[08]
	+3.3V
	+3.3V
	50

	51
	Router_Data[7]
	AD[07]
	PMC-RSVD
	
	52

	53
	+3.3V
	+3.3V
	PMC-RSVD
	
	54

	55
	
	PMC-RSVD
	Ground
	Ground
	56

	57
	
	PMC-RSVD
	PMC-RSVD
	
	58

	59
	Ground
	Ground
	PMC-RSVD
	
	60

	61
	Router_Addr[1]
	ACK64#
	+3.3V
	+3.3V
	62

	63
	Ground
	Ground
	PMC-RSVD
	
	64


Pn4 Connector Pin Assignments

This connector carries the Trigger Control Signals, ‘Router Specific’ and JTAG signals to Pilot.

	Pn4

	Pin
	Signal
	Signal
	Pin
	Remarks

	1
	Id[0]
	Ground
	2
	Hard Wired Geographical Address Of CMC site

	3
	Ground
	Id[1]
	4
	

	5
	Trig_Clk_P
	Trig_Clk_N
	6
	Clock from TTC/Trig system

	7
	
	Ground
	8
	

	9
	Virtual Ground
	
	10
	

	11
	Trig_Ena_N
	Trig_Data[0]
	12
	Trigger Commands

	13
	Trig_Data[1]
	Ground
	14
	

	15
	Ground
	Trig_Data[2]
	16
	

	17
	Trig_Data[3]
	Trig_Data[4]
	18
	

	19
	Trig_Ack#
	Ground
	20
	

	21
	VG
	
	22
	

	23
	
	
	24
	

	25
	
	Ground
	26
	

	27
	Ground
	Indications[0]
	28
	Information to ‘Master’

	29
	Indications[1]
	Indications[2]
	30
	

	31
	Indications[3]
	Ground
	32
	

	33
	Ground
	Indications[4]
	34
	

	35
	Indications[5]
	
	36
	

	37
	
	Ground
	38
	

	39
	VG
	
	40
	

	41
	JTAG0_TRST_N
	JTAG1_TRST_N
	42
	JTAG to Pilot

	43
	JTAG0_TDO
	Ground
	44
	

	45
	Ground
	JTAG1_TDO
	46
	

	47
	JTAG0_TDI
	JTAG1_TDI
	48
	

	49
	JTAG0_TMS
	Ground
	50
	

	51
	Ground
	JTAG1_TMS
	52
	

	53
	JTAG0_TCK
	JTAG1_TCK
	54
	

	55
	JTAG0_TMS_RET
	Ground
	56
	

	57
	VG
	JTAG1_TMS_RET
	58
	

	59
	JTAG0_TCK_RET
	JTAG1_TCK_RET
	60
	

	61
	
	Ground
	62
	

	63
	Ground
	
	64
	


Vg == Virtual Ground
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