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ATLAS Calorimetry (Geant)

Calorimeters

Calorimeters

Calorimeters

Calorimeters

Hadronic Tile

EM Accordion

Forward LAr

Hadronic LAr End Cap
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∆ϕ = 0.0245

∆η = 0.025
37.5mm/8 = 4.69 mm
∆η = 0.0031

∆ϕ=0.0245x4
36.8mmx4
=147.3mm

Trigger Tower

TriggerTower∆ϕ = 0.0982

∆η = 0.1
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Strip towers in Sampling 1
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Towers in Sampling 3

∆ϕ×�∆η = 0.0245×�0.05
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module seu_register(CLK, TCK, TDI, TDO_SEU, TRST, tap_state, 
   SEU_count_RESET, SEU_mode, SEU_TOTAL);

input CLK, TCK, TDI, TRST;
input [3:0]tap_state, SEU_mode;
output TDO_SEU;
input SEU_count_RESET, SEU_TOTAL;
reg TDO_SEU;
reg SEU_count; 
reg shift_reg;
reg condition;

always @(negedge SEU_count_RESET or posedge SEU_TOTAL)
 if(!SEU_count_RESET)
  SEU_count <= 1’b0;
 else SEU_count <= 1’b1;
 
always @(posedge TCK)
 if(SEU_mode[3] & (tap_state == Shift_DR))
  shift_reg <= TDI;
 else if(SEU_mode[3] & (tap_state == Capture_DR))
  shift_reg <= SEU_count;

always @(negedge TCK)
 if(SEU_mode[3])
  TDO_SEU <= shift_reg;
endmodule

module dumvdffr(CLK,D,QV,SEUF,XR,XS);

input CLK,D,XR,XS;
output QV,SEUF;
wire Q1,Q2,Q3,VL1,VL2,VL3,SL1,SL2,SL3;

dfbrb1 reg1 ( .cp(CLK), .d(D), .q(Q1), .cdn(XR), .sdn(XS));
dfbrb1 reg2 ( .cp(CLK), .d(D), .q(Q2), .cdn(XR), .sdn(XS));
dfbrb1 reg3 ( .cp(CLK), .d(D), .q(Q3), .cdn(XR), .sdn(XS));

nd02d0 VOTEL1 ( .a1(Q1), .a2(Q2), .zn(VL1) );
nd02d0 VOTEL2 ( .a1(Q2), .a2(Q3), .zn(VL2) );
nd02d0 VOTEL3 ( .a1(Q3), .a2(Q1), .zn(VL3) );
nd03d0 VOTEL0 ( .a1(VL1), .a2(VL2), .a3(VL3), .zn(QV) );

nd12d0 SEUL1 ( .a1(Q1), .a2(Q2), .zn(SL1) );
nd12d0 SEUL2 ( .a1(Q2), .a2(Q3), .zn(SL2) );
nd12d0 SEUL3 ( .a1(Q3), .a2(Q1), .zn(SL3) );
nd03d0 SEUL0 ( .a1(SL1), .a2(SL2), .a3(SL3), .zn(SEUF) );

endmodule

(i)sample file in verilog HDL (ii)sample file of netlist (gate level description)

(iii)sample of chematic diagram

(iv)sample of layout
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Shift reg Update reg

SL1 = mBSC & Shift_DR
EN1 = mBSC & (Shift DR + CaptureDR)
EN2 = mBSC & UpdateDR

SL2=
modeEXTEST (output side)

modeINTEST (input side){
mBSC=mEXTEST 
          + mINTEST 
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SL1 = ShiftDR

EN1 = (mRead + mWrite) 
        & (ShiftDR + CaptureDR)

EN2 = mWrite & UpdateDR
} user defined

register (RW)

SL1 = Shift IR

EN1 = (ShiftDR + CaptureDR)

EN2 = UpdateIR

Instruction
register (RW)}
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SL1 = mRead & ShiftDR
EN1 = mRead & (ShiftDR + CaptureDR)
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Mask
Clock

Clock L1A

LS-Link

Phase adjust

  L1 buffer  

Derandomizer

2-out-of-3

2-out-of-3  18-bit
Coincidence

Phase adjust

Phase adjust

Phase adjust

Phase adjust

3x2

 32

 32

 32

3x2

ECR

BCR FE_BCID
    COUNTER

FE_L1ID
    COUNTER

Mask

TestPulse

' ÖØ× � . * Y�e j ¯ ± ¸�Ri¯ ° T²± V³W ° Y�[ �  �egYo± � I>(�*6,a. '
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36x3 (triplet) inputs

declustering and encoder
          1 hit / 32 inputs

18 bits  (3 hits)  /  Triplet Slave Board

hit position hit position hit position

100

C1

A1 A2
B2B1

out

out = A1 & B2& C0& C2
         + C1 & A1 &  B1
         + C1 & B2 &  A2

C2C0

' ÖØ× Ü . * Y�e j ¯ ± ¸ Rn¯g° T²±�V³W ° Y�[ �  �emYo± � I�� F
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Phase adjust

Phase adjust

MaskClock

LS-Link

  L1 buffer  

Derandomizer

OR

2x20 = 40-bit

Phase adjust

Phase adjust

Clock

Mask

OR

Clock L1A

32

32

32

32

ECR

BCR FE_BCID
    COUNTER

FE_L1ID
    COUNTER

Mask

Mask

TestPulse

TestPulse
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strip  (triplet)
32x2 (triplet) inputs (no neighbor input)

declustering and encoder
          1 hit / 16 inputs

20 bits  (4 hits)  /  Triplet Slave Board

hit position hit positionhit position hit position

64

out = b & c 
        + b & a & c 
        + a & c & b 
        + c & b & d
        + b & d & cout

dcba
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Phase adjust

Phase adjust

MaskClock

LS-Link

  L1 buffer  

Derandomizer

OR

6-bit

Phase adjust

Phase adjust

Clock

Mask Clock L1A

32

32

32

32

EI / FI  Slave Board

wire

strip

OR OR OR OR OR OR OR

ECR

BCR FE_BCID
    COUNTER

FE_L1ID
    COUNTER

Mask

Mask

TestPulse

TestPulse

' ÖØ× � . * Y�e j ¯ ± ¸�Ri¯g° T²±�VXW ° Y\[ � + ^ � , ^ � I+(L*-,/. '
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 EI / FI 32x2  inputs

OR

64

hit

OR

hit

OR

hit

OR

hit
out = b & c 
       + b & a & c 
       + a & c & b 
       + c & b & d
       + b & d & cout

dcba
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BSC   160ch

DELAYab   2bit x 1 DELAYcd   2bit x 1

DEMUX

matrix
WD

matrix
SD

matrix
WT

matrix
ST

matrix
EI/FI

MUX

L1B(trigger)

40

MASK2  (Hi,Low,Through)   160ch

L1Buffer   160ch L1B(BCID) L1ID
counter

derandomizer  buffer

PSC(after)

PSC(central)

PSC(before)

40 160 12 4
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module type 
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counter

BSC 40

JTAG

DELAY (2bit x 2)

12

DEPTH(7bit x 3)
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MODULE(8bit)

BSC3

module
type and address

BSC4

MASK1  (Hi,Low,Through)   160ch

Trigger Pattern   160ch

test pulse delay

160 160
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TESTPULSE(5bit)
TRGMODE(1bit)
CLKINV(1bit)
L1AVETO(1bit)
OVERFLOW(8bit)
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CLKin
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{
re

se
t

B
C

R

E
C

R

L
1A

Slave Board ASIC
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