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The Sector card is part of the EmCal trigger system. It collects trigger data from multiple trigger cards, regroups, isolates and passes that data to modified MuID Read-Out Cards (ROCs) which in turn transmit the data to the Level-1 trigger system. Figure 1 shows block diagrams for the trigger and sector cards and their connections.  

[image: image1.wmf]CPLD

A

NIM out

LVDS out

36

CPLD

B

NIM out

LVDS out

36

CPLD

C

NIM out

LVDS out

36

CPLD

D

NIM out

LVDS out

36

NIM outputs

4 pair

cable

with

shield

quad

RCVR

4

4

total of

64

signals

cables from 15

other FEMs

(16 total)

Signal

Routing

(wiring

and

buffers,

no logic)

all 

A

's

all 

B

's

all 

C

's

all 

D

's

16

16

16

16

16-fold

OR

Opto-isolation

Opto-isolation

Opto-isolation

Opto-isolation

16

16 differential

drivers

16 pair

16

16 pair

16

16 pair

16

16 pair

64 outputs

To

Modified

muonID

ROCs

(96 inputs)

Isolated DC-

DC Converter

DC power

from crate

Sector DC

power source

card power

(input side)

ROC ground

this side

sector

ground

this side

FEM

power

36

 4x4 sums,

4 bits each

from FEM

backplane

S

6

6

6

 24-channel

sums

(quasi-

diffential)

144-channel

sum output

Offset

DAC

Serial

Programming

thresholds

Trigger Card

Half-Sector Card

Opto-isolation


Figure 1.  Trigger and Sector Cards.  

The sector card collects the LVDS outputs of (up to) 16 trigger cards.  These signals arrive on 16 4-pair shielded CAT 5 cables.  The sector card input-side ground is connected to the sector ground via the shield of the cables and the RJ-45 input connectors.  The sector card converts the LVDS signals to TTL (CMOS) levels and buffers them.  The 16 groups of 4 are regrouped into 4 groups of 16 corresponding to trigger threshold types (muon, electron, photon1 and photon2).  This signals pass through opto-isolators and then differential line drivers before being sent to the MuId ROCs.  Each group of 16 is also logically OR’ed together, and these four results are also opto-isolated and made available as fast NIM signals for trigger logic bypassing the the MuId ROCs.  Figure 2 shows the block diagram of the Sector card in a larger view.  
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Figure 2.  Sector card block diagram

Figure 3 shows the differential drivers and how they transfer the signals to the modified MuId ROC.  The logic signal is inverted, and both the logic signal and its inverted form are inputs to line drivers.  The line driver outputs (5-V logic) pass through a series 200-ohm resistor and are terminated with 50 ohms on the ROC.  This results in a differential signal of +1V or –1V at the input of the ROC’s differential amplifier.  This is easily discriminated and converted back to CMOS level logic signal.  
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Figure 3.  Sector card differential drivers and interface to MuId ROC. 

Power for the sector card comes from the MuId crate via a DIN connector.  The sector card uses +5V and -6V.  The +5V powers the back or output side of the card, and is the input to an isolated DC-DC converter that powers the front or input side of the card.  This keeps the sector ground isolated from the crate ground and from the grounds of other sectors.  The –6V power is regulated down to –5V by the sector card and is used in the NIM output circuits.  

Figure 4 shows one possible arrangement for connecting all EmCal FEMs with sector cards and MuId crates.  It requires 16 sector cards (they are truly half-sector cards, as two are needed for one EmCal sector.)  Each sector card mounts in a MuId crate and is cabled to a MuId ROC using transition cards mounted in the back of the crates.  One transition card is used to adapt the 4 groups of 16 signals from the sector card to ribbon cables, while another is used to collect 6 cables and to pass those 6 groups of 16 signals to a ROC.  (ROCs have 96 inputs compared to the 64 outputs of a sector card.)  
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Figure 4.  EmCal trigger system arrangement.

Figure 5 shows the sector card prototype.  Key elements are labeled.  
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Figure 5.  Sector card photograph. 

