Interface card Rev 3 FAQ
v3.4
     R. Sidwell                                                                                                             Nov 17,2000

This memo describes the Rev 3.4 version of the interface card. 

No. produced: 160

Start date of production: 11/2000

Project management- design by KSU EDL, with input from Utes, Leflat, Zverev, Foglesong, Matulik, Marvin Johnson and a host of other interested parties. R Sidwell is acting coordinator.

 Purpose of the interface card:

· Refresh signals and adjust timing

· SVX power management (enable/disable, timed turnon)

· SVX power voltage, current, and temperature monitoring

· Bias voltage distribution and enable/disable.

· Stage to next cable run (coax for clocks, 3M for everything else)

Project definition: 

 A) Card functionality. 

1) SVX Power current limiting. The current limiters for AVDD, AVDD2, and DVDD are designed to trip at 0.7A. Response time is expected to be  a few ms (as soon as trip condition is sensed and Altera PLD can respond). The time constant for integrated signals (output of current monitor) will be of order 10Hz (100ms) so as not to trip on glitchs. Each SVX power line is monitored, for a total of 24 current limiter circuits.
2) High temperature trip: jumper selectable at 40 or 65 deg C. The circuit should not trip due to an open or short circuit. Calibration is adjusted by trim resistor, and is normally accurate to about 1 deg C, depending on cable length between interface board and HDI. 

3) DVALID treatment:

a) The delay for DVALID lines will be removed. This delay is to be handled on the sequencer card. However space will be reserved to add a delay later if necessary.

b) A pulse shaper for Dvalid will be added to handle problem of anomalous pulse width of first pulse of the train.

c) Dvalid termination will be the same as data lines (see below): currently psuedo-AC coupling is favored. 

4) Interface Card 1553 Information Exchange:

Monitoring of SVX currents, temperature probe is done a 1553 interface and multiplexed serial ADC. Interface module 1553 Remote Terminal (RT) address depends on position in its crate; there are eight sub-addresses for the 8 channels on the board. The address structure is shown in the table below. Note that each RT address spans two slots in order to conserve 1553 masters.

	Crate physical slot 

(from left when facing crate)
	Logical slot number
	RT address

	0
	Not used
	Not used

	1
	0
	21

	2
	1
	21

	3
	2
	22

	4
	3
	22

	5
	4
	23

	etc
	
	

	
	
	


The 1553 interface to the interface cards will be used to extract voltage levels and state of health monitoring information.  The bus controller will send a command word with the RT address for the card desired (starting at address 0) , the sub-address for the channel on the card desired  (starting at channel 1), setting the transmit bit to 1, and specifying 5 words to be transmitted.


The interface card upon receipt of this command will initiate the return of a status word. Simultaneously an 8 bit analog to digital converter and multiplexer will begin reading the voltage of the most significant 8 bits of the first data word.  The analog to digital converter will operate in unipolar mode since voltages are always positive.  When conversion is complete, this byte will be latched into 8 DFF and the converter and multiplexer will be set up to convert the voltage of the least significant 8 bits of the first data word.  After conversion is complete the second byte of information will also be latched pending transmission.  The two conversions will be completed by the end of the transmission of the status word.  


When the status word is completed the first data word transmission will be initiated and the next two voltage conversions will take place.  This will continue until the fifth data word which will have one voltage reading in the most significant 8 bits and an 8 bit state of health byte for the channel.

A 10 second timeout is being added to the 1553 interface, since the first message seen on the bus after an idle bus of more than 10 seconds will be read incorrectly.  A broadcast wake up message needs to be sent after the bus has been idle for more than 10 seconds.  The broadcast message FBE7h be used, however, the actual message is immaterial because the 1553 hardware will not be able to actually read the first message after shutdown.


The items being monitored and the 8-bit ADC limit values are:

	AVDD
	Current
	1 A

	AVDD2
	Current
	1 A

	DVDD
	Current
	1 A

	Temperature
	
	-15 to 100 deg C

	AVDD
	Voltage
	8V

	AVDD2
	Voltage
	8V

	DVDD
	Voltage
	8V

	
	
	



The state of health byte is defined as follows:

Unused (MSB)

Unused

Unused

1/0 temperature tripped/not tripped

1/0 HDI enabled/disabled 

1/0 AVDD current limit tripped/not tripped

1/0 AVDD2 current limit tripped/not tripped

1/0 DVDD current limit tripped/not tripped

5) Detector bias HV control on the IF card is done using the HDI- enable circuit, and photovoltaic relays (no moving parts). There are two HV lines provided per HDI to allow operation of double-sided detectors in split mode. HV is supplied via 34-conductor twist & flat strip cable to a connector on the J1 backplane. Jumpers for the primary bias will be needed to allow connection to ground or to incoming HV line.

  a) Normal operation, primary bias grounded. Secondary bias is either a positive

or negative voltage, depending on detector type: single sided detectors run at

positive bias voltage (~30-50v when not radiation damaged).

  b) Split voltage option (double-sided detectors only). Primary bias is at +HV/2 or less, secondary bias at -HV/2 or greater. Ground reference is the HDI ground.

Primary_guard and P_stop are not used and are grounded.

(Question: where is the ground reference for the HV power supplies?)

Current measurement for an individual channel is done by:

a) Disabling the other HDIs on the same high voltage pod, under computer control. Note that this requires communicating with the relevant sequencer(s), and thus may interrupt data flow.

b) Measuring the resulting current draw via the 1553, and then re-enabling the system.

c) Bias current from groups of four HDIs can be measured at any time. 

5) Voltage drop to HDIs: proposed baseline is < 1.5( total drop from power supplies to SVX chips. The approximate budget working outward is shown in the table. The projected voltage drop is calculated for AVDD @ 50mA per SVX, and a 9-chip HDI. Voltage swings greater than 0.5V are to be avoided for good engineering practice. Distance from power supplies to interface modules is taken to be 4’.

Table 1. Expected resistance drop of the system

	Item
	Resistance
	Projected Voltage Drop

	HDI pigtail
	0.33(
	

	Low mass 8' flex cable
	      0.37
	

	Connector adapter module
	   < 0.05
	

	3M 80-conductor cable
	      0.4
	

	Interface module
	    <0.5
	

	
	
	

	Power lines and connectors
	   <0.025
	(common to 8 channels)

	TOTAL
	   <1.7 (goal=<1.5)
	   0.8v (1.7(, 0.45A) for AVDD


6) Clocks. A clock/clock-bar pair is associated with each channel and is sent to the next stage over miniature coax lines (see front panel layout). A lump delay of ~5ns for each line will be needed. Signal level is ABT, with no provision for PECL. However, it is likely that SVX operation will be more reliable with passive shaping of the ABT clock pulses to compensate for cable distortion and reflections within  the HDI. An offset of the logical 0 level from 0.0 V to ~2 V may also improve operation (see "Beginners Guide to the SVXIIE", page 12). See below for connectors. 

7) Data bus sequencer-side termination. Considerations here are power consumption, cross talk and impedance matching. The best signal shapes have been observed with 82 ohms ( cable impedance) to ground.  This scheme overdrives the ABT transceivers, which are rated for 64mA for logic 0 (0V), and 32 mA for logic 1 (+5V nominally). Desired cross talk between adjacent data lines is <0.4V. Desired logic 1 signal level is > 2.5V (3.0 is preferred), and logic 0 < 0.5V or lower. The favored scheme is a pseudo AC coupling:

>+5V

>160 ohms

>470 pF

>bidirectional line

>160 ohms

>GND 

Signal quality with this scheme is shown in figure ???. The termination scheme at the sequencer would be the same as on the interface module to minimize reflections.

HDI-side termination should be the same as the control lines below.

8) The control lines are planned to be terminated with 160 ( in parallel on the input (sequencer) side and series termination (~43 ohms) facing the HDI side.

Total output termination should match 80-conductor cable, ~68 ohms (25 in transceiver, 43 external).

9) PLD clock generation.  The EDL has a new clock circuit that removes the troublesome counter.

10) Priority-out. The comparator (see Rev 2 schematic) is still needed. Threshhold should be dropped to 700 mV, depending on termination. The negative edge threshhold is to be determined.

11) VCAL outputs need to be decoupled. This will be achieved by adding an amplifier with gain of 1.2X for each channel. (Zverev has observed anomalous Vcal values in the special situation where one HDI of a pair is not downloaded.)

B) Interface module Connectors-

       1) Power connector will be a Harting 96 pin DIN connector (pn 09-03-196-6921). This connector mates with that on the J1 backplane (Harting pn 09-03-196-6825). All power and 1553 interface will be supplied thru this connector. Pinout is in the table below:

Table 2. Interface module J1 card connector pinout.

Proposed Pinout for Harting 96-pin connector (Power connector, on J1 backplane)

	Pin Number
	
	Column
	

	
	A
	B
	C

	1
	PrimBias_A
	(HV A ground)
	PrimBias_B

	2
	SecBias_A
	(HV B ground)
	SecBias_B

	3
	(HV SA ground)
	PrimBias_C
	(HV SB ground)

	4
	(HV SC ground
	SecBias_C
	(HV C ground)

	5
	PrimBias_D
	(HV E ground)
	PrimBias_E

	6
	SecBias_D
	(HV D ground)
	SecBias_E

	7
	(HV SD ground)
	PrimBias_F
	(HV SE ground)

	8
	(HV SF ground)
	SecBias_F
	(HV F ground)

	9
	PrimBias_G
	(HV H ground)
	PrimBias_H

	10
	SecBias_G
	(HV G ground)
	SecBias_H

	11
	(HV SG ground)
	Temp_Ref
	(HV SH ground)

	12
	Temp_Signal
	GND_VCC
	GND_VCC

	13
	GND_VCC
	GND_VCC
	GND_VCC

	14
	GND_VCC
	GND_VCC
	GND_VCC

	15
	GND_VCC
	CdAdd0
	GND_VCC

	16
	CdAdd1
	CdAdd2
	CdAdd3

	17
	CdAdd4
	Vcc
	Vcc

	18
	Vcc
	Vcc
	Vcc

	19
	Vcc
	Vcc
	Vcc

	20
	Vcc
	GND_15
	GND_15

	21
	GND_AVDD
	+15v
	+15v

	22
	GND_AVDD
	GND_AVDD
	GND_AVDD

	23
	GND_AVDD
	GND_AVDD
	GND_AVDD

	24
	GND_AVDD
	AVDD
	AVDD

	25
	AVDD
	AVDD
	AVDD

	26
	AVDD
	AVDD
	AVDD

	27
	GND_AVDD2
	GND_AVDD2
	GND_AVDD2

	28
	GND_AVDD2
	AVDD2
	AVDD2

	29
	AVDD2
	AVDD2
	GND_DVDD

	30
	GND_DVDD
	GND_DVDD
	GND_DVDD

	31
	DVDD
	DVDD
	DVDD

	32
	BUS0
	DVDD
	BUS1


      2) Connector for sequencer signal input will be a right angle board-mounted 72-pin AMP (pn 1-53650701), using the same pinout for J2/J3 as the sequencer crates.

Table 3 Proposed Pin Configuration for the 72-pin AMP connector (Sequencer Side)

	Pin
	
	Row
	
	

	Number
	A
	B
	C
	D

	1
	nc
	Clk_y
	Nc
	Nc

	2
	nc
	/Clk_y
	Nc
	Nc

	3
	Pr_In_y
	nc
	Nc
	Nc

	4
	Mode1_y
	Dy7
	ChMode_y
	Nc

	5
	Dy6
	Mode0_y
	Nc
	Nc

	6
	Dy5
	Dy2
	Dy4
	Nc

	7
	Dy3
	Dy0
	Dy1
	Nc

	8
	Dvalid_y
	HDI_EN_y
	Nc
	Nc

	9
	DIR_y
	VCAL_y
	Pr_Out_y
	Nc

	10
	VCAL_x
	Pr_Out_x
	DIR_x
	Nc

	11
	HDI_EN_x
	Dvalid_x
	Nc
	Nc

	12
	Dx2
	Dx1
	Dx0
	Nc

	13
	Dx4
	Dx3
	Dx5
	Nc

	14
	Dx6
	Dx7
	Nc
	Nc

	15
	ChMode_x
	Mode0_x
	Mode1_x
	Nc

	16
	nc
	Pr_In_x
	Nc
	Nc

	17
	nc
	Clk_x
	Nc
	Nc

	18
	nc
	/Clk_x
	Nc
	Nc


· One connector handles two channels.

· ‘No Connects’ can be used as grounds as deemed necessary.

· Pinout based on pin configuration given in FNAL documentation on J2/J3 backplanes (D0 Engineering Note Number 3823.110-EN-479)

      3) Output connectors (signals to the HDI) will be 80-pin mini-D connectors, using a pinout from Stanton (to-be-supplied) for all signals except clock and clock bar. Each 80-pin connector handles two HDIs. Clocks are handled via coax, using MMCX Johnson connectors. Four connectors will be mounted on daughter boards (clk and clk-bar for each of two HDI chains).

Table 4. Output 80-conductor 3M cable pinout. Updated 8/10/99.

Proposed Pinout for 80-pin 3M Mini-D connector. (Front Panel)

	Pin
	Assignment
	
	Pin
	Assignment

	1
	SecBias_A
	
	41
	NC

	2
	PrimStop_A (GNDD)
	
	42
	NC

	3
	PrimGuard_A(GNDD)
	
	43
	PrimBias_A

	4
	TempRet_A
	
	44
	DVDD_A

	5
	TEMP_A
	
	45
	DVDD_A

	6
	Vcal_A
	
	46
	DVDD_A 

	7
	DAo7
	
	47
	DVDD_A

	8
	DAo6
	
	48
	DVDD_A

	9
	DAo5
	
	49
	DVDD_A

	10
	DAo4
	
	50
	AVDD_A

	11
	DAo3
	
	51
	AVDD_A

	12
	DAo2
	
	52
	AVDD_A

	13
	DAo1
	
	53
	AVDD_A

	14
	DAo0
	
	54
	AVDD_A

	15
	P_In_oA
	
	55
	AVDD_A

	16
	Mode0_oA
	
	56
	AVDD_A

	17
	Mode1_oA
	
	57
	AVDD2_A

	18
	Ch_Mode_oA
	
	58
	AVDD2_A

	19
	Dvalid_oA
	
	59
	AVDD2_A

	20
	Pr_Out_oA
	
	60
	AVDD2_A

	21
	TempRet_B
	
	61
	AVDD2_B

	22
	TEMP_B
	
	62
	AVDD2_B

	23
	Vcal_B
	
	63
	AVDD2_B

	24
	DBo7
	
	64
	AVDD2_B

	25
	DBo6
	
	65
	AVDD_B

	26
	DBo5
	
	66
	AVDD_B

	27
	DBo4
	
	67
	AVDD_B

	28
	DBo3
	
	68
	AVDD_B

	29
	DBo2
	
	69
	AVDD_B

	30
	DBo1
	
	70
	AVDD_B

	31
	DBo0
	
	71
	AVDD_B

	32
	P_In_oB
	
	72
	DVDD_B 

	33
	Mode0_oB
	
	73
	DVDD_B

	34
	Mode1_oB
	
	74
	DVDD_B 

	35
	Ch_Mode_oB
	
	75
	DVDD_B

	36
	Dvalid_oB
	
	76
	DVDD_B 

	37
	Pr_Out_oB
	
	77
	DVDD_B

	38
	PrimBias_B
	
	78
	PrimGuard_B(GNDD)

	39
	NC
	
	79
	PrimStop_B(GNDD)

	40
	NC
	
	80
	SecBias_B


Each board has four connectors.  Each connector handles two channels.

NC are to handle the possible 200V on SecBias_x.  Cable limit is 150V between lines.

C) Space Requirements and IF Card format – Space near the silicon is tight. One scenario from John Foglesong shows 43”wide x 21” deep by 32” high at the four corners of the calorimeter.

1) Interface cards in eight 9Ux280mm crates w custom backplanes, using 16-18 slots per crate at nominal (0.8") VME width. Two crates are placed at each corner of the central calorimeter. The J1 backplane is custom for this application; the J2 and J3 backplanes are identical to those used for sequencer crates (except for repair of the solder mask!). Slot 1 is not used.

2) The front panel and draft J1 designs are on the web site.

3) Patch panels for HV (silicon bias voltage) fanout will be located on the platform, below the calorimeter.

4) Four patch panels for LV power distribution will be located near the crates. Estimated size is 5”x19”. Fuses for the bulk power, if needed, can be located on the distribution panels. 

5) Cooling- the total heat generated per module is estimated to be 20 W (0.5A @ 5v times 8 channels).

6) Layout to avoid loops thru the magnetic field is required.

C) Bulk Power for IF, SVXs and detector bias: OBSOLETE TO BE UPDATED!
      1) SVX and interface module power comes from power supply distribution panels near the crates, which are fed from Megapac (Vicor Inc) power supply pods. The power pods are 40 A.

Needs, based on 1548 SVX chips per quadrant, are:

	Item
	Voltage
	Current (A)- 
	# Pods(minimum)

	SVX: AVDD
	4.9-5.2v (at HDI!)
	73
	3 

	SVX: DVDD
	5V
	26
	1

	SVX: AVDD2
	3.5v
	39
	2

	Vcc, interface module
	5
	136
	4

	+15v, Interface module
	+15
	~5A
	1

	-15v, Interface module
	-15
	~5A
	1


      2) LV customization (esp. AVDD) for 3-9 chip HDIs is achieved at the power supply level by tuning for voltage drop to the HDI. This requires enough power pods to supply 3 chip, 6 chip, and 8 & 9 chip HDIs separately. THIS MAY REQUIRE MORE PODS THAN SHOWN IN THE TABLE. 

      3) System turn-off capability for VESDA fire detection trips is needed.

D) Crate Layout: the layout of cards for a quadrant is shown in the table below. The pattern is to keep HDI types the same within a module. This has the drawback of required more cards than the minimum necessary, and there is no 1-to-1 match with the sequencer cards.

Table 5: Crate Layout for Barrels 4-6, (positive x). Assumes silicon detector is cabled from inside to out.







Crate 1
(smaller Z)
Barrel 4-5, inner F disks





	Item
	# channels
	Barrel #
	1st slot
	last slot
	# IM modules
	#svx

	
	
	
	
	
	
	

	L1-DS
	6
	4
	2
	2
	1
	6

	L2-DS
	6
	4
	3
	3
	1
	9

	L3-DS
	12
	4
	4
	5
	2
	6

	L4-DS
	12
	4
	6
	7
	2
	9

	F-7, 6 chip
	6
	
	8
	8
	1
	6

	F-7, 8 chip
	6
	
	9
	9
	1
	8

	
	 
	
	
	
	
	

	L1-DS
	6
	5
	10
	10
	1
	6

	L2-DS
	6
	5
	11
	11
	1
	9

	L3-DS
	12
	5
	12
	13
	2
	6

	L4-DS
	12
	5
	14
	15
	2
	9

	F-8, 6 chip
	6
	
	16
	16
	1
	6

	F-8, 8 chip
	6
	
	17
	17
	1
	8






Sum=
16


Crate 2: Barrel 6; F & H disks







	L1-SS
	6
	6
	2
	2
	1
	3

	L2-DS
	6
	6
	3
	3
	1
	9

	L3-SS
	12
	6
	4
	5
	2
	3

	L4-DS
	12
	6
	6
	7
	2
	9

	
	
	
	
	
	
	

	F disk-8chip
	24
	F9-12
	8
	9
	3
	8

	F disk-6chip
	24
	F9-12
	10
	12
	3
	6

	Hdisk
	48
	H3, H4
	13
	18
	6
	6






Sum=
18


Total Interface modules= 

136





Minimum possible= 

114





Wastage=
                        22





E) Software Needs. 1553 interface and monitoring, and graceful power up of IF card  LV, SVX power, and HV, database for voltage settings, nominal current, and temperatures. Initial testing will use an EXCEL spreadsheet adapted from Bob Angstadt. Hardware interface is a FNAL custom 1553 unit.

 E) Time schedule: DRAFT 

Conservative schedule for interface module production. 

	Interface Module Schedule
	DRAFT
	
	
	
	
	

	
	
	
	
	Estimated
	Contingency

	Task
	Subtask
	Depends on
	Start
	Duration
	end
	to add
	Ready

	
	
	
	
	
	
	
	

	Crates:
	59
	days
	duration
	
	
	
	

	J2, J3 backplane
	
	
	
	
	
	
	

	J1 backplane:
	
	schematic
	
	
	
	
	08/11/99

	     
	procurement
	schematic
	11-Aug
	28
	8-Sep
	7
	09/15/99

	
	fab & stuff
	procurement
	15-Sep
	14
	29-Sep
	7
	10/06/99

	
	assemble & check
	fab&stuff
	6-Oct
	2
	8-Oct
	1
	10/09/99

	
	
	
	
	
	
	
	

	IF modules:
	286
	days
	from 
	12-Aug
	
	
	

	
	
	
	
	
	
	
	

	     1st Turnaround
	61
	days
	from 
	12-Aug
	
	
	

	
	schematic
	
	
	
	
	
	08/12/99

	
	layout
	schematic
	12-Aug
	21
	2-Sep
	14
	09/16/99

	
	procurement
	schematic
	12-Aug
	28
	9-Sep
	7
	09/16/99

	
	fab
	procurement
	16-Sep
	10
	26-Sep
	5
	10/01/99

	
	stuff
	fab
	1-Oct
	7
	8-Oct
	4
	10/12/99

	
	
	
	
	
	
	
	

	   2nd turnaround
	89
	days
	duration
	 
	
	
	

	
	test 1st proto
	1st proto
	12-Oct
	14
	26-Oct
	7
	11/02/99

	
	design revs
	testing
	2-Nov
	14
	16-Nov
	7
	11/23/99

	
	relayout 
	design revs
	23-Nov
	14
	7-Dec
	7
	12/14/99

	
	fab
	layout
	14-Dec
	10
	24-Dec
	5
	12/29/99

	
	stuff
	fab
	29-Dec
	7
	5-Jan
	4
	01/09/00

	
	
	
	
	
	
	
	

	    Production
	136
	days
	duration
	
	
	
	

	
	test 2nd proto
	2nd turn
	9-Jan
	14
	23-Jan
	7
	01/30/00

	
	design revs
	testing
	30-Jan
	14
	13-Feb
	7
	02/20/00

	
	relayout 
	design revs
	20-Feb
	14
	5-Mar
	7
	03/12/00

	
	fab
	layout
	12-Mar
	21
	2-Apr
	10
	04/12/00

	
	stuff
	fab
	12-Apr
	14
	26-Apr
	7
	05/03/00

	
	testing
	stuff
	12-Apr
	28
	10-May
	14
	05/24/00

	
	
	
	
	
	
	
	

	 Other items needed:
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Daughter cards (clock/ clock-bar)
	
	
	
	
	
	

	3M 80-conductor cable
	
	
	
	
	
	

	adapter cards (map from 3M cable to stripline)
	
	
	
	
	

	stripline
	
	
	
	
	
	
	


F) Cost definition- elsewhere.

Experts:

Ron Sidwell, (sidwell@fnal.gov, or sidwell@phys.ksu.edu)

EDL engineers: Russ Taylor (rdtaylor@ksu.edu)

KSU D0 group: (ksud0-l@ksu.edu)

Clocks, HDI-side termination, output connectors: Noel Stanton, (stanton@phys.ksu.edu)

Sequencer: Utes (utes@fnal.gov)

Power supplies, layout, cabling: Foglesong (fogie@fnal.gov)
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