Channels

Global parameters

Bunch Crossing Period 100 ns 1.0E-7
Link Bandwidth 2.5Gbit/s 2.5E+9 2%2 — e
ADC Trigger Word Legth 8 bit / * :
SENSOr—( |-t e geedees oo oo fononpendiee o foncis
Channel Counts ‘ T e e ’ ’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
EM1 EM2  Hadron Total B A 0 s
Number of layers 7 7 6 ! ! ! ! ! ! ! ! ! ! ! ! ! !
Number of sensor stacks 160 160 180 L0 T O [ R N
Number of towers 2560 2560 2880 8000 | o i i il
Number of ADCs 40 40 45 125 HEEEEEEEEEEEEE R
Number of 8x8 40 40 45 125 - Ll Ll ol Ll Ll . Ll L - Ll L
Number of 4x4 160 160 180 500 ————

Number of 2x2 640 640 720 2000 s e o o o et I e 0 T SR S Sttt W

Hadronic Segment

Page 1



Segment LL1

Segment's LL1 Module

1 15x1.28Gb/s

Deserializing
FPGA
240 2x2's
8bit

15x8 bits 160MHz—> ‘v

15x1.28Gb/s

Deserializing
FPGA
240 2x2's
8bit

Segment LL1
FPGA

10% Pass

Through

Shower Primitives
4x4's: 72x18 bits

6x2.5Gb/s

Jet Primitives
8x8's 18x18 bits

—
2x2.5Gb/s

Segment Primitives
80 bits

-

1x2.5Gb/s

15x1.28Gb/s

Deserializing
FPGA
240 2x2's
8bit

Page 2



EM1
Shower Primitives

NCC LL1

NCC LL1 Module

EM2
Shower Primitives

HAD
Shower Primitives

EM1
Segment Primitives

Shower Finding
FPGA

¥

EM2
Segment Primitives

HAD
Segment Primitives

Calorimeter
FPGA

Energy,
Reaction Plane,
etc.

. »

To
GL1

EM1
Jet Primitives

'y

EM2
Jet Primitives

'y

HAD
Jet Primitives

Jet Finding
FPGA

Page 3



Bunch Crossing Period 100 ns 1.0E-7
Link Bandwidth 2.5 Gbit/s 2.5E+9
ADC Trigger Word Legth 8 bit
Link Count

Trigger primitive 4x4 2x2  4x4W16
Number of trigger primitives per ADC 4 16 4
Number of trigger bits 32 128 32
Additional bits 0 0 48
Compression in ADC 1 1 1
Total number of bits 32 128 80
Transfer rate [bit/s] 3.20E+8 1.28E+9 8.00E+8
Compression in Concentrator 1 1 1
Concentration factor 7.81 1.95 3.13
Number of EM1 concentrators 5.12 20.48 12.8
Number of EM2 concentrators 5.12 20.48 12.8
Number of Had. concentrators 5.76 23.04 14.4
Total links to LL1 16 64 40

Number of parallel links between deserializer and SLL1

Number of input links 15
Input speed [Gb/s] 1.28
Width [bits] 8
Number of par. links 120
Output clock [MHZ] 160
Total number of links 360

4x4 primitives

Number of 4x4s 720
Occupancy 10%
Interaction frequency [MHZz] 10
Max link speed [Gb/s] 2.5
4x4 word length [bits] 18
Output words 4x4 72
Output bits 4x4 1296
Output bandwidth [Gb/s] 12.96
Output links 4x4 5.18

Helper

2x2C
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3
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8x8 primitives

8x8 word length [bits]
Output words 8x8
Output bits 8x8

Output bandwidth [Gb/s]
Output links 8x8

Segment primitives

Segment energy [bits]
Segment energy position[bits]
Miscellaneous

Output bits

Output bandwidth [Gb/s]
Output links 8x8

18
18
324
3.24
1.3

14
10
56
80
0.8
0.32
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Virtex5

Virtex-5 FPGA Family Members

Device Configurable Logic Blocks Block RAM
x E E I Ethernet RocketlO aI Max [_

Array Virtex5 Distributed DSP48E Max Express MAC GTP User

(Row x Col) Slices Ram (Kb) Slices 18 Kb 36 Kb (Kb) CMTs Blocks Blocks Transceivers Banks [0
XC5VLX30 80x30 4800 320 32 64 32 1152 2N/A N/A N/A 13 400
XC5VLX50 120x30 7200 480 48 96 48 1728 6 N/A N/A N/A 17 560
XC5VLX85 120x54 12960 840 48 192 96 3456 6 N/A N/A N/A 17 560
XC5VLX110 160x54 17280 1120 64 256 128 4608 6 N/A N/A N/A 23 800
XC5VLX220 160x108 34560 2280 128 384 192 6912 6 N/A N/A N/A 23 800
XC5VLX330 240x108 51840 3420 192 576 288 10368 6 N/A N/A N/A 33 1200
XC5VLX30T 80x30 4800 320 32 72 36 1296 2 1 4 8 12 360, Avnet $333
XC5VLX50T 120x30 7200 480 48 120 60 2160 6 1 4 12 15 480 Avnet $530
XC5VLX85T 120x54 12960 840 48 216 108 3888 6 1 4 12 15 480
XC5VLX110T 160x54 17280 1120 64 296 148 5328 6 1 4 16 20 680 Avnet $1,512
XC5VLX220T 160x108 34560 2280 128 424 212 7632 6 1 4 16 20 680
XC5VLX330T 240x108 51840 3420 192 648 324 11664 6 1 4 24 27 960 Avnet $13,178
XC5VSX35T 80x34 5440 520 192 168 84 3024 2 1 4 8 12 360, Avnet $458
XC5VSX50T 120x34 8160 780 288 264 132 4752 6 1 4 12 15 480 Avnet $871
XC5VSX95T 160x46 14720 1520 640 488 244 8784 6 1 4 16 19 640
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D3
Virtex-5 slices are organized differently from previous generations. Each Virtex-5 slice contains four LUTs and four flip-flops (previously it was two LUTs and two flip-flops.) 

F3
Each DSP48E slice contains a 25 x 18 multiplier, an adder, and an accumulator. 

G3
Virtex-5 block RAMs are fundamentally 36 Kbits in size. Each block can also be used as two independent 18-Kbit blocks. 

J3
Each Clock Management Tile (CMT) contains two DCMs and one PLL. 

M3
RocketIO GTP transceivers are designed to run from 100 Mb/s to 3.2 Gb/s. 

O3
This number does not include RocketIO transceivers. 


Virtex4

Virtex-4 FPGA Family Members

Device Configurable Logic Blocks Block RAM
Power
Max Xtreme PC Ethernet RocketlO Total Max Lead

Array Logic Distributed DSP 18 PMC Process MAC Transceiv 10 User| Distrib Time

(Row x Col) Cells Slices Ram (Kb) Slices Kb 36Kb DCM Ds ors Blocks er Blocks Banks 10O utor [weeks]
XC4VSX25 64x40 23040 10240 160 128 128 2304 4 0 N/A N/A N/A 9 320
XC4VSX35 96x40 34560 15360 240 192 192 3456 8 4 N/A N/A N/A 11 448
XC4VSX55 128x48 55296 24576 384 512 320 5760 8 4 N/A N/A N/A 13 640
XC4VFX12 64x24 12312 5472 86 32 36 648 4 0 1 2N/A 9 320
XC4VFX20 64x36 19224 8544 134 32 68 1224 4 0 1 2 8 9 320/ Avnet $259 0
XC4VFX40 96x52 41904 18624 291 48 144 2592 8 4 2 4 12 11 448
XC4VFX60 128x52 56880 25280 395 128 232 4176 12 8 2 4 16 13 576| Avnet $987 8
XC4VFX100 160x68 94896 42176 659 160 376 6768 12 8 2 4 20 15 768 Avnet  $2,010 5
XC4VFX140 192x84 142128 63168 987 192 552 9936 20 8 2 4 24 17 896
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B3
One CLB = Four Slices = Maximum of 64 bits.

F3
Each XtremeDSP slice contains one 18 x 18 multiplier, an adder, and an accumulator
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