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revision history





May 8, 1997	tms	added CDF backplane signal CDF_L2R* 


July 1, 1997         tms	fixed recommendations of power usage in section 5. Power Specifications of             Front-end Crate to match Table 2.B


May 12, 1998       tms	added  CDF backplane signal CDF_L1_CALIB* 
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0.  What's NEW





Since we originally proposed this specification, some exciting things have been taking place within the VMEbus community.  One is the introduction of a VME64 specification and more importantly, a proposed VME64 Extensions draft standard.  The draft standard includes new five row connectors and additional signal routing.  It incorporates some of the features which we tried to include in our original specification.  





Also,  a VME users group for Physics,VIPA, has come into being and specified a crate which we will be adapting for use at CDF.  This will cause big changes in the way “non-standard” power is brought into the crate - so please pay close attention to backplane pin definitions.  A 5 row by 19 pin 2mm hard metric connector,P0, now brings in the analog voltages as well as additional +5V.  





In addition, the VME64 VITA community is endorsing new ETL transceivers  


(SN74ABTE16245 and SN74ABTE16246 available now from Texas Instruments)





ALSO, PLEASE NOTE:


Because we all need to use the original style crate until they can be replaced, information on its pinout is included in an Appendix. 





�
Sources of Information:





VME64 Specification and VME64 Extensions draft documentation may be purchased from:


VITA Standards Organization


10229 North Scottsdale Road, Suite B


Scottsdale, AZ 85253


Ph: 602-951-8866


Fax: 602-951-0720


WWW: http://www.vita.com





The five row connectors are currently available and scheduled to go into volume production in the Fall of 96.  Printed Circuit Boards should be layed out in anticipation of their use.  A source of information on the ‘harbus’ connector  follows:


Harting Elektrinik Inc.


2155 Stonington Ave


Hoffman Estates, IL 60195-0710


Ph: 708-519-7700





There is a VIPA subrack description document available on the following ftp server:


	eseserver1.fnal.gov/outgoing/srack.doc





Information on AMP’s Z-PACK 2mm Hard Metric connectors can be obtained in AMP’s catalog # 65911.





VIPA documents may be downloaded from


	http://www-ese.fnal.gov/vipa/default.htm





A document on the 9U x 400mm standard module can be obtained via


	http://eng3.hep.uiuc.edu/vme.html 





�
1.  Introduction





This note specifies a standard for readout and trigger interface of a VMEbus based crate to be used by the front-end and trigger electronics for the CDF run II upgrades[1].  Hereafter, this crate will be referred to as the CDF Readout Crate.  The goal is to standardize the implementation of functions that are common among all systems (i.e. power distribution, timing signals, DAQ functions) while allowing some flexibility with other functions (e.g. cooling, aux cards, J3 backplane etc.). This allows designers of cards that satisfy this standard to have access to a common well defined crate system with interfaces to the trigger and DAQ system, allowing them to concentrate their efforts on the functions they need. This note lists the mechanical specs, readout scheme, and backplane and signal distribution specs of the CDF Readout Crate.





2. Mechanical Specifications





Physically, the crate is 10U and can contain up to 21 standard 9U x 400mm 21 cards. The details of the mechanical design is described in a separate document [2]. The cards are placed with 0.8 inch spacing. The crate contains four backplane sections; J1, J0, J2 and J3. J1/J0/J2 is a monolithic piece and will be the same for all CDF style crates.  J1 strictly follows VME64 Extension standards and uses the 5 row x 32 pin enhanced DIN connector and runs through all slots (i.e. 1-21). J2 also follows VME64 Extension standards and uses the 5 row x 32 pin enhanced DIN connector, with the addition that rows A and C (user-definable pins) are bused in slots 2-21 (see below).  It is on rows A and C of the J2 backplane that all CDF specific signals required within a crate are placed.  J0 is a 2mm hard metric 5 row x 19 pin connector that allows for additional/special analog voltages to be brought into a module. 





The J3 backplane is used by slots 3-21 and is fully user definable.  





This specification also provides for a 9U x 120mm transition card area in the rear of the crate.  Figure 1 shows a side view of the crate, as it would be installed in a rack.





3. Readout and Trigger Interface 





The readout and trigger interface is accomplished using two modules in slots 1 and 2 as shown schematically in figure 2.   A commercially available CPU (i.e. MVME162) will be used as the VMEbus Readout Controller(VRC) in slot 1. A custom module for trigger interface, crate monitoring and event readout (TRACER) is in slot 2.





The VRC will readout event data in the crate using 32 bit block transfers. Communication with the VRC for the downloading of programs and data and diagnostic functions will most likely be by an ethernet connection. At run  initialization time, four DMA tables used in the block transfers are downloaded to the VRC.  The four DMA tables correspond to the four L2/DAQ buffers. The setup overhead for a block transfer then involves pointing to the appropriate DMA table, based on the L2/DAQ buffer to be read out. The interface to the  trigger supervisor is through the TRACER module.





The TRigger And Clock + Event Readout (TRACER) module has multiple functions.  First, the TRACER will collect the data, as a “spy” on the VMEbus backplane during the block transfers under control of the VRC, and transmit it serially to Readout Memory modules on the first floor.  (Alternatively, the VRC may read in the event data, do zero suppression, and write the formatted data directly into the TRACER’s Event FIFO).  Second, it will contain “event header” type information to be included in the readout stream.  Also, the TRACER is the interface with the Trigger Supervisor Interface  (TSI) [3] and clock system [4]. It receives and provides all signals required by the TSI. TSI signals needed by modules in the crate are fanned-out on the CDF custom P2 backplane (see below). In addition the TRACER will contain the Start Scan register (received from the TSI) which is polled by the VRC (alternatively an interrupt to the VRC may be generated), and a DONE (sent to TSI) register which will  be written by the VRC. These registers are the handshake between the CDF Readout Crate and TSI systems.





The system works basically like this.





1. The clock and timing signals from the clock are received by the TRACER and fanned-out on the J2 backplane.





2. Modules receive the timing signals and process the data  appropriately (e.g. integrate and sample the calorimeter energy).





3. The data is placed in a L1 pipeline awaiting a Level 1 accept or reject from the TSI along the J2 backplane via the TRACER.





4. A level 1 reject causes the data to be thrown out. An accept comes with a 2 bit address which tells the module which of the four L2/DAQ buffers the data for this L1 accept should be directed too.





5. If the event is rejected by level 2, the TSI can send that L2/DAQ buffer address for subsequent L1 accepts.





6. If the event is accepted by Level 2 The TSI can send a Start Scan message along with the two bits indicating which of the L2/DAQ buffers is to be read out. This information is received by the TRACER and stored in a “Start Scan register”.


 


7. The VRC polls the Start Scan register (or receives an interrupt driven by TRACER) in the TRACER module. If it is set, it uses the two bits indicating the L2/DAQ buffer address to look up the appropriate one of the four DMA block transfer tables in the VRC.





8. The VRC initiates its 32 bit block transfers of the event data in the VMEbus modules.





9. As the data appears on the VMEbus during the block transfers under control of the VRC, the TRACER module picks the data off the VMEbus (Hence the phrase SPY) and transmits it serially to readout modules on the first floor.  Alternatively, the VRC may take in the Event data, do zero suppression, and then write the formatted Event data directly to the TRACER’s Event FIFO.





10. On completing the DMA block transfers the VRC writes a Done message to the DONE register in the TRACER module and clears the Start Scan register in the TRACER module.





11. The TRACER transmits the DONE message to the TSI.





12. When the entire detector is done reading out, another Start Scan message can be sent to the TRACER  and the process repeated.





4. Backplane and Signal Distribution Specifications





As mentioned above, the timing and control signals and power connections are distributed on a CDF standardized J1/J0/J2 backplane.  The pinout of the J1/J0/J2 connector is shown in Tables 1, 2 and 3. Row B is reserved for standard VMEbus signals. 





Historical Note:


Please note that geographical address pins are now available on the VME64 Extensions pins.  Use these rather than the CDF_GA pins which are now removed.


Note that the polarity VME64 Extensions GA* pins are reversed from that of the old CDF_GA pins.  





- CLK and CLK* are differential PECL signals and are a continuous running clock with a period of 7 RF buckets (approx. 132 Ns).  The differential clock signal is the only precisely timed signal.  All other backplane signals are viewed as gates to be logically ANDed with the rising edge of CLK, see figure 0.





- All other timing signals are TTL with the ERROR* signal being an Open Collector TTL to allow ORing for the entire crate.





- The Beam Crossing (BC*) indicator is to signify that this RF bucket is a collision bucket. It is defined as being LOW on the leading edge of the CLK pulse for which there is beam.





�








Figure 0.  Example of CDF_CLK signal and clock gates.  Note that the rising edge of CDF_CLK is the active edge and that the gate signals are active low and must be stable prior to the CDF_CLK edge.








5. Power  Specifications





This section will show typical power supply hook-ups to the crates.  The +5V supply is required by all crates since this is used by the TRACE and VRC.  Please notice that there is no intention to supply all VIPA crate power hook-ups on the Front-end crates. Front-end designers should stay within indicated supplied power.  Different subsystems may use other power supply definitions.  





In the trigger crates the two returns associated with Vw, Vx, Vy and Vz will be both tied to the digital return.  The configuration of Vw, Vx, Vy and Vz will depend on the requirement for -2V which may be derived from -5V in some cases.





 Power Ratings of:


 


VIPA crate			Front-end Crate		Trigger Crate


300 Amps @ +5 V		YES				YES


200 Amps @ +3.3V 		NO				Optional	 


25 Amps @ +12V		NO				Optional


25 Amps @ -12V		NO				Optional


60 Amps @ Vw			 +5V analog			-5V digital optional


60 Amps @ Vx			 -5V analog			-5V digital optional


60 Amps @ Vy			 +15V analog			-5V/ -2V dig. optional


60 Amps @ Vz			 -15V analog			-5V/-2V dig. optional


50 Amps @ +V1( 48 Volts)	NO				Optional


50 Amps @ +V2( 48 Volts)	NO				Optional








�
Table 1


J1/P1 Pin Assignments


(reference VME64 Extensions Draft Standard 1.0)





Rows A, B and C are standard VMEbus.  Rows z and d are defined in the VME64 Extensions Draft Standard.





PIN #�
ROW z�
ROW A�
ROW B�
ROW C�
ROW d�
�
1�
TM0�
D00�
BBSY*�
D08�
VPC�
�
2�
GND�
D01�
BCLR*�
D09�
GND�
�
3�
TM1�
D02�
ACFAIL*�
D10�
+V1�
�
4�
GND�
D03�
BG0IN*�
D11�
+V2�
�
5�
TM2�
D04�
BG0OUT*�
D12�
RsvU�
�
6�
GND�
D05�
BG1IN*�
D13�
-V1�
�
7�
TM3�
D06�
BG1OUT*�
D14�
-V2�
�
8�
GND�
D07�
BG2IN*�
D15�
RsvU�
�
9�
TM4�
GND�
BG2OUT*�
GND�
GAP*�
�
10�
GND�
SYSCLK�
BG3IN*�
SYSFAIL*�
GA0*�
�
11�
RTRY1*�
GND�
BG3OUT*�
BERR*�
GA1*�
�
12�
GND�
DS1*�
BR0*�
SYSRESET*�
+3.3V�
�
13�
RsvBus�
DS0*�
BR1*�
LWORD*�
GA2*�
�
14�
GND�
WRITE*�
BR2*�
AM5�
+3.3V�
�
15�
RsvBus�
GND�
BR3*�
A23�
GA3*�
�
16�
GND�
DTACK*�
AM0�
A22�
+3.3V�
�
17�
RsvBus�
GND�
AM1�
A21�
GA4*�
�
18�
GND�
AS*�
AM2�
A20�
+3.3V�
�
19�
RsvBus�
GND�
AM3�
A19�
RsvBus�
�
20�
GND�
IACK*�
GND�
A18�
+3.3V�
�
21�
RsvBus�
IACKIN*�
SERCLK�
A17�
RsvBus�
�
22�
GND�
IACKOUT*�
SERDAT*�
A16�
+3.3V�
�
23�
RsvBus�
AM4�
GND�
A15�
RsvBus�
�
24�
GND�
A07�
IRQ7*�
A14�
+3.3V�
�
25�
RsvBus�
A06�
IRQ6*�
A13�
RsvBus�
�
26�
GND�
A05�
IRQ5*�
A12�
+3.3V�
�
27�
RsvBus�
A04�
IRQ4*�
A11�
LI/I*�
�
28�
GND�
A03�
IRQ3*�
A10�
+3.3V�
�
29�
SBB�
A02�
IRQ2*�
A09�
LI/O*�
�
30�
GND�
A01�
IRQ1*�
A08�
+3.3V�
�
31�
SBA�
-12V�
+5V STDBY�
+12V�
GND�
�
32�
GND�
+5V�
+5V�
+5V�
VPC�
�



�
Table 2


J0/P0 Pin Assignments


(reference Specification for:  VME64 Extensions 


10U & 7U Subracks for Physics)








A. Generic J0 contact assignments for 95 pin connector.  This connector is of the AMP Z-PACK 2mm HM style.  Note that optional ground rows z and f are available in this connector family.





PIN #�
Row a�
Row b�
Row c�
Row d�
Row e�
�
1�
+5V�
+5V�
+5V�
+5V�
+5V�
�
2�
Ret_WX�
Reserved�
+5V�
TBUS 1+�
TBUS 1-�
�
3�
Ret_WX�
Reserved�
Reserved�
TBUS 2+�
TBUS 2-�
�
4�
Vw�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
5�
Vw�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
6�
Ret_WX�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
7�
AREF_WX�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
8�
Ret_WX�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
9�
Vx�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
10�
Vx�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
11�
Vy�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
12�
Vy�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
13�
Ret_YZ�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
14�
AREF_YZ�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
15�
Ret_YZ�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
16�
Vz�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
17�
Vz�
Reserved�
Reserved�
TBUS 3+�
TBUS 3-�
�
18�
Ret_YZ�
Reserved�
Reserved�
TBUS 4+�
TBUS 4-�
�
19�
Ret_YZ�
Reserved�
Reserved�
TBUS OC1�
TBUS OC2�
�



�
B.  Proposed J0 contact assignments for 95 pin connector with assigned Analog voltages for the Front-end crates.  This connector is of the AMP Z-PACK 2mm HM style.  Note that optional ground rows z and f are available in this connector family.





PIN #�
Row a�
Row b�
Row c�
Row d�
Row e�
�
1�
+5V�
+5V�
+5V�
+5V�
+5V�
�
2�
RET_+/-5V Analog�
Reserved�
+5V�
TBUS 1+�
TBUS 1-�
�
3�
RET_+/-5V Analog�
Reserved�
Reserved�
TBUS 2+�
TBUS 2-�
�
4�
+5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
5�
+5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
6�
RET_+/-5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
7�
AREF_+/-5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
8�
RET_+/-5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
9�
-5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
10�
-5V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
11�
+15V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
12�
+15V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
13�
RET_+/-15V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
14�
AREF_+/-15VAnalog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
15�
RET_+/-15V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
16�
-15V Analog�
Reserved�
USER I/O�
USER I/O�
USER I/O�
�
17�
-15V Analog�
Reserved�
Reserved�
TBUS 3+�
TBUS 3-�
�
18�
RET_+/-15V Analog�
Reserved�
Reserved�
TBUS 4+�
TBUS 4-�
�
19�
RET_+/-15V Analog�
Reserved�
Reserved�
TBUS OC1�
TBUS OC2�
�












�
Table 3


J2/P2 Pin Assignments


(reference VME64 Extensions Draft Standard 0.8


with ROW A and ROW C defined for CDF Specific Functionality)





Row B is standard VMEbus.  





Rows A and C are defined for use in CDF specific applications.  All signals in rows A and C are bussed and terminated for Slots 2-21.  In slot 1, Rows A and C are just feed-through I/O signals. 





Rows z and d are defined in the VME64 Extensions Draft Standard. 





PIN #�
ROW z�
ROW A�
ROW B�
ROW C�
ROW d�
�
1�
UD�
Term Usr Bus�
+5V�
CDF_TDC_CAL0*�
UD�
�
2�
GND�
Term Usr Bus�
GND�
CDF_TDC_CAL1*�
UD�
�
3�
UD�
Term Usr Bus�
RESERVED�
CDF_TDC_CAL2*�
UD�
�
4�
GND�
Term Usr Bus�
A24�
CDF_TDC_CALIB�
UD�
�
5�
UD�
Term Usr Bus�
A25�
CDF_TDC_CALIB*�
UD�
�
6�
GND�
CDF_CLK�
A26�
CDF_TDC_DONE�
UD�
�
7�
UD�
CDF_CLK*�
A27�
Term Usr Bus�
UD�
�
8�
GND�
Term Usr Bus�
A28�
Term Usr Bus�
UD�
�
9�
UD�
CDF_BC*�
A29�
Term Usr Bus�
UD�
�
10�
GND�
CDF_B0*�
A30�
Term Usr Bus�
UD�
�
11�
UD�
Term Usr Bus�
A31�
Term Usr Bus�
UD�
�
12�
GND�
CDF_L1A*�
GND�
CDF_GLIVE*�
UD�
�
13�
UD�
CDF_L1R*�
+5V�
RSVD_L1W1*�
UD�
�
14�
GND�
CDF_L2B0*�
D16�
RSVD_L1W2*�
UD�
�
15�
UD�
CDF_L2B1*�
D17�
CDF_STOP*�
UD�
�
16�
GND�
CDF_HALT*�
D18�
CDF_TEST*�
UD�
�
17�
UD�
Term Usr Bus�
D19�
CDF_RUN*�
UD�
�
18�
GND�
CDF_RECOVER*�
D20�
CDF_RL0*�
UD�
�
19�
UD�
Term Usr Bus�
D21�
CDF_RL1*�
UD�
�
20�
GND�
CDF_ABORT*�
D22�
CDF_RL2*�
UD�
�
21�
UD�
CDF_CALIB0*�
D23�
CDF_CALIB3*�
UD�
�
22�
GND�
Term Usr Bus�
GND�
CDF_CALIB4*�
UD�
�
23�
UD�
CDF_CALIB1*�
D24�
CDF_CALIB5*�
UD�
�
24�
GND�
CDF_CALIB2*�
D25�
CDF_CALIB6*�
UD�
�
25�
UD�
Term Usr Bus�
D26�
CDF_CALEN*�
UD�
�
26�
GND�
CDF_ERROR*�
D27�
Term Usr Bus�
UD�
�
27�
UD�
CDF_L2A*�
D28�
CDF_L2R* �
UD�
�
28�
GND�
CDF_L2BD0*�
D29�
CDF_L2A_EN*�
UD�
�
29�
UD�
Term Usr Bus�
D30�
CDF_EVID0*�
UD�
�
30�
GND�
CDF_L2BD1*�
D31�
CDF_EVID1*�
UD�
�
31�
UD�
CDF_RSVD0*�
GND�
CDF_EVID2*�
GND�
�
32�
GND�
CDF_RSVD1*�
+5V�
CDF_EVID3*�
VPC�
�
�
CDF Signal Definitions





All signals are TTL levels, with the exception of 


1) CDF_CLK and CDF_CLK* which are differential PECL, and  


2) CDF_ERROR which is open collector, and


3) CDF_TDC_CALIB and CDF_TDC_CALIB* which are differential PECL, and


4) CDF_TDC_DONE which is open collector.





(the next four signals are derived from Master Clock information)





CDF_CLK


CDF_CLK* 	- 132 ns clock; accurately timed differential PECL signal delivered by the Master Clock.


CDF_CLK is the only precisely timed signal.  All other signals are considered gates to the rising edge of CDF _CLK.  All CDF backplane signals are guaranteed to be valid for 10ns on either side of the rising edge of CDF_CLK.


CDF_BC*	- Beam Crossing  


CDF_B0*	- Bunch 0 


CDF_ABORT*	- Abort Gap





(the CDF_ERROR* signal is generated locally in the individual Front-end/Trigger cards)





CDF_ERROR*	- Fatal Error has been detected by a front end card, open collector signal.  This signal 			   should be maskable on each module.





(the following information is derived from the Trigger System Interface (TSI).  Many of these signals are important only in TSI <-> TRACER protocol, but are put onto the backplane to allow access to any system which may require them.)





FROM TSI


L1 Word	bit 2		CDF_L1A*		- Level 1 Accept		


		bit 3		CDF_L1R*		- Level 1 Reject						bit 4		CDF_L2B0*		- Level 1 Accept Buffer Address 0	


		bit 5		CDF_L2B1*		- Level 1 Accept Buffer Address 1	


		bit 6		CDF_GLIVE*		- Level 1 Accept corresponds to live Beam 								Crossing


		bit 7		CDF_L1_CALIB*	- Set to indicate Calibration Event


		bit 8		RSVD_L1W2*		- TSI reserved L1 word bit(8)





L2 Word	bit 2		CDF_L2DB0*		- Level 2 Accept Decision Buffer Address 0


		bit 3		CDF_L2DB1*		- Level 2 Accept Decision Buffer Address 1


		bit 4		CDF_L2A_EN*		- Level 2 Accept Enable signal


		bit (8:5)		CDF_EVID(3:0)*	- Event Identifier(0)





Calib Word	bit (8:2)		CDF_CALIB(6:0)*	- Calibration bits which may be sent by TSI; 								these currently have no definition





Control Word	bit 2		CDF_STOP*		- Set Halt Condition 


		bit 3		CDF_RECOVER*	- Reset FIFOs/pipelines	


		bit 4		CDF_TEST*		- Diagnostic bit which will cause TRACER 								to capture TAXI link (TSI <-> TRACER) 								data 


		bit 5		CDF_RUN*		- Clear Halt Condition 


		bit (8:6)		CDF_RL(2:0)*		- Readout List Identifier


�
(the following signals are generated by TRACER using above TSI info)





CDF_HALT*		- Halt filling L1 FIFO/pipelines


			- the HALT condition is set by CDF_STOP* and cleared by CDF_RUN*			


		


CDF_CALEN*		- Calibration Enable 			


			- this is set whenever a TSI Calibration Word is received





CDF_L2A*		- Level 2 Accept


			- this is set whenever a TSI L2 Word is received and CDF_L2A_EN* is true





CDF_L2R*		- Level 2 Reject


			- this is set whenever a TSI L2 Word is received and CDF_L2A_EN* is false








(the following signals have been defined for use with/by TDC modules)





CDF_TDC_CAL0*


CDF_TDC_CAL1*


CDF_TDC_CAL2*	 - TDC Calibration Pulses;


			these Calibration pulses will be produced by the TRACER





CDF_TDC_CALIB


CDF_TDC_CALIB*	- precision TDC Calibration Pulse; differential PECL





CDF_TDC_DONE	- TDC_DONE indicates that the TDCs have finished moving data into local Level 2 Decision Buffers;  this is an open collector line.  This line will be driven low by all TDC modules upon the receipt of CDF_L2A*, and will be returned high after all TDCs have moved the accepted event data to  local L2 Decision Buffers.








Please note that all Term_Usr_Bus lines in the A and C rows of the J2 connector are considered RESERVED.  Any application requiring their use, needs to be reviewed.





All Term Usr Bus and CDF signals are bussed through slots 2-21 and are terminated in the same fashion as VMEbus address/data lines.








�
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Figure 1.  Sideview of 10U Physics Crates mounted in rack�
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Figure 2.  Configuration of modules in the standard crate. Slot 1 is reserved for the standard processor which performs control, downloading, and readout functions. Slot 2 is used for the TRACER module which contains the interface to the trigger supervisor, fan-out of trigger signals to the backplane, and the readout path for the event data.  Slots 3-21 are for user cards.
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This paper establishes a few simple design guidelines for any boards to be inserted into the custom CDF Front End crates.  This may not be the optimal mapping for all systems, but we believe it works well for Front End systems we are currently aware of and appropriately addresses our needs.





Design Guidelines


-----------------





1. All transfers will use 32 bit addressing.  The upper five address bits will reflect the slot address coded into each backplane slot.





2. All data transfers will be 32 bits.





3. Data to be read out during event taking must be located in a contiguous block to facilitate block transfers.





4. All registers must support BLT mode.





5. Address Modifier codes which must be supported are:





        09 - Extended (32 bit addressing) non-privileged data access


        0B - Extended non-privileged block transfer





6. Auto bus grant jumpered connectors will be used on the backplane to jumper bus request and bus grant lines as well as IACKIN* and IACKOUT*.  Any board designers' must ensure the following lines are connected through the boards they produce:





	BG0IN*	to BG0OUT* (bus grant out 0)


	BG1IN*	to BG1OUT*


	BG2IN*	to BG2OUT*


	BG3IN*	to BG3OUT*


	IACKIN* 	to IACKOUT*





7. All boards should have board thickness of:


     .093 +/- .007  with the ends milled to .063 in +/- .008 in thick in the guide area


                       


�
Standard Address Map


--------------------





The address map defines a specific place where ID PROM and L2 buffers can be accessed, so as to simplify the function of data acquisition and related software.





   YY000000 - YY0FFFFF    	control/status registers


   YY100000 - YY1FFFFF    	ID PROM


   YY200000 - YY2FFFFF    	reserved


   YY300000 - YY3FFFFF    	reserved


   YY400000 - YY4FFFFF    	user defined


   YY500000 - YY5FFFFF    	user defined


   YY600000 - YY6FFFFF    	user defined


   YY700000 - YY7FFFFF    	user defined


   YY800000 - YY8FFFFF    	L2 buffer 0 	Note: Word 0 of L2 Buffers should be header word


						which identifies the board and includes the BC


						counter for synchronosity check.


						See CDF/DOC/TRIGGER/CDFR/3145 for info


						Bit


						0-7	Bunch ID: 8 bit counter from Bunch Zero


						8-12	Geographical Address - 5 bits


						13-22	Board Serial Number - 10 bits


						23-31	Board Type - 9 bits


   YY900000 - YY9FFFFF    	L2 buffer 1	  	


   YYA00000 - YYAFFFFF    	L2 buffer 2  	


   YYB00000 - YYBFFFFF    	L2 buffer 3							        YYC00000 - YYCFFFFF    	reserved		       


   YYD00000 - YYDFFFFF    	reserved


   YYE00000 - YYEFFFFF    	reserved


   YYF00000 - YYFFFFFF    	reserved





The format for the address field [31:24], represented as "YY" is as follows:





     [31] geographic_address[4]


     [30] geographic_address[3]


     [29] geographic_address[2]


     [28] geographic_address[1]


     [27] geographic_address[0]


     [26] 0 “VMEbus address(26) is low”


     [25] 0 “VMEbus address(25) is low”


     [24] 0 “VMEbus address(24) is low”


�
ID Prom Format


--------------


The uniform ID PROM format is specified so as to simplify the function of data acquisition and related software.





The ID PROM is a string of 32 ASCII characters used to electronically identify an individual module and/or map the location of all such modules in a crate.








     YY100000   	Serial number	[3]     	YY100040   	User specified 


     YY100004   	Serial number	[2]     	YY100044   	User specified 


     YY100008   	Serial number	[1]     	YY100048   	User specified 


     YY10000C   	Serial number	[0]     	YY10004C   	User specified 


     YY100010   	ASCII Blank	   	YY100050   	User specified 


     YY100014   	Board Type	[2]     	YY100054   	User specified 


     YY100018   	Board Type	[1]     	YY100058   	User specified 


     YY10001C   	Board Type	[0]    	YY10005C   	User specified 


     YY100020    	User specified           	YY100060   	User specified 


     YY100024    	User specified          	YY100064   	User specified 


     YY100028    	User specified           	YY100068   	User specified 


     YY10002C   	User specified          	YY10006C   	User specified 


     YY100030 	User specified      	YY100070   	User specified 


     YY100034     	User specified      	YY100074   	User specified 


     YY100038     	User specified     		YY100078   	User specified 


     YY10003C    	User specified       	YY10007C   	User specified 





The ASCII character "Blank" (hex 20) should be used to pad any unused PROM locations within this range.


                                


Example:





0987 123 ADMEM_V2


where, 	0987 reflects the serial number


	123 is the board type


	ADMEM_V2 is the user specified text





Encoding ASCII Data


-------------------


ASCII data is read with 32-bit VME transfers. The 8 bits of ASCII data should be placed on the upper 8 data lines D(31:24).
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FRONT-End J3 Backplane Specification
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Front-End J3 Backplane Specification





The Front-end J3 backplane will be 21 slots and have the standard 3 row DIN connector in each slot.  No additional power will be brought in on J3.  No signals will be bussed.  All 96 pins of the connector are strictly used for feed-throughs.
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APPENDIX C


Original J2 Backplane and J3 Backplane Specification


This is included for a reference to original CDF Style Crate


�
ORIGNAL J2 Backplane





Please Note that TTL signals are low asserted.


		          ROW


PIN	A		B		C





1	GA0				+5a		a = power plane a


2	GA1				+5a		b = power plane b


3	GA2				GND		Geographical address 0-4


4	GA3				GND			(CMOS)


5	GA4		S		-5


6	CLK		T		-5		132 Ns (7 RF bucket) clock


7	CLK*		A		-5			DIFF (PECL)


8	GND		N		GND	


9	BC*		D		GND		Beam Crossing Indicator (TTL active low)


10	B0*		A		GND		Bunch 0 indicator (TTL active low)


11	GND		R		GND	


12	L1A*		D		GND		L1 Accept (TTL active low)


13	L1R*				+5b		L1 Reject (TTL active low)


14	L1BA0*				+5b		L1A buffer address 0 (TTL active low)


15	L1BA1*				GND		L1A buffer address 1 (TTL active low)


16	HALT*				-5		Halt filling L1 pipeline (TTL active low)


17	GND		V		-5	


18 	RESET*	M		-5		Reset FIFOs/buffers (TTL active low)


19	GND		E		GND


20 	ABORT*	b		GND		Abort gap starting (TTL active low)


21	CALIB0*	u		GND		Calibration enable 0 (TTL active low)


22	GND		s		GND


23	CALIB1*			GND		Calibration enable 1 (TTL active low)


24	CALIB2*			GND		Calibration enable 2 (TTL active low)


25	GND				GND		


26  	ERROR*			-5		Error on card (output OC TTL)


27	L2A*				-5		L2 Accept (TTL active low)


28 	L2BA0*				-5		L2A buffer address 0 (TTL active low)


29	GND				GND


30	L2BA1*				GND		L2A buffer address 1 (TTL active low)


31	Reserved_0*			+5b


32	Reserved_1*			+5b





Table X.  The definition for the origianl CDF J2 backplane. The middle row (i.e. Row B) has standard VMEbus signals. Rows A and C are used to distribute timing signals from the TRACER and to distribute power.


�
ORIGINAL Front-End J3 Backplane Specification


TO BE REPLACED





Contact Person





Charlie Nelson


(708) 840 - 4294





Backplane Desciption





The Front-End Backplane will be a J3 21 slot backplane using DIN41612 Type C Class II (Industrial) connectors having a three wrap tail with shroud.  Pins will be capable of 3 amps per mated pair.   Connector positioning and board dimensions will conform to VMEbus standards.





The Backplane will have 6 layers.  These layers consist of two ground planes and 4 voltage planes.  The layers shall use 2 oz Copper and stack as follows:





GND_________


V++_________


V+__________


V-__________


V--_________


GND_________





The pinout of the connectors will be as follows:





J3 Pin	Row A	Row B	Row C


 1		V++		V++		V++


2		GND		GND		GND


3		V+		V+		V+


4		V+		V+		V+


5		GND		GND		GND


6		V-		V-		V-


7		V-		V-		V-


8		GND		GND		GND	


9		V--		V--		V--


10		GND		GND		GND


11		N/C		N/C		N/C		N/C = signal Feeedthrough 


12		N/C		N/C		N/C		Pin, not connected to any 


13		N/C		N/C		N/C		backplane signal or


14		N/C		N/C		N/C		voltage


15		N/C		N/C		N/C


16		N/C		N/C		N/C


17		N/C		N/C		N/C


18		N/C		N/C		N/C


19		N/C		N/C		N/C


20		N/C		N/C		N/C


21		N/C		N/C		N/C


22		N/C		N/C		N/C


23		N/C		N/C		N/C


24		N/C		N/C		N/C


25		N/C		N/C		N/C


26		N/C		N/C		N/C


27		N/C		N/C		N/C


28		N/C		N/C		N/C


29		N/C		N/C		N/C


30		N/C		N/C		N/C


31		N/C		N/C		N/C


32		N/C		N/C		N/C





The power block used on the backplane will be 10 pin bugs capable of 30 Amps and shall be arranged as follows:





�


Power Block Voltages should be labled on Silkscreen.





Testing





100% Level 3 electrical testing.
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