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General Overview

Trigger/Readout Boards Server Board |

Inside gas enclosure
, FEBoard |
i
: |
charge |
| : LYDS
\mhe drift wiredrift |
]
4.0m theta 3
crossing equal length
tof track
pp Interaction

Regional trigger electronics
(underground counting room)

.
.

Located on detectt;r towers,
60 SC boards (1/ DT 30° sector),

2 VME 9U crates / wheel
HEPLAB

Chamber minicrate Fourth Station minicrate

Sector Collector Board

Trigger Link

CMOS CMOS

Remlout Link

\ Partially compers
by differ ence injstation tof

SC I nput links :
Cat-5 FTP cables

(480 Mb/s LVDS) :
2 copper cables/chamber
4 twisted pairs/cable



Trigger primitives generation
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» Synchronous pipelined

system (40 MHz)
» Processing stages organized

in a logical tree structure
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Local Trigger Output

(MINICRATE)
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EEE|L - Eﬁ Sactor @ up track 12 I mzun:'ft. l-compl. 2 X 3 .g—
= Collector @y up track '..I'I .‘:ign:il'f.. 1 ::n|n|||- o=
wviows E@_ ::““*.. Link Boswn II.ELL.A‘:JI:I:.LppT:-:::L: uli gor table 3.4
S nmint 0 et L 8 LVDS links
Quality down track 3 see table 3.4 30 bi“'} Bx
1 f2™ dowm track 1
f triggers 8 pEl" Chﬂﬂ\bEl"
& quality 8 H/L for each trigger bit
Bunch [,:m.lismg i I- . IE'r:ur.n. up, |I:l1:-'.-.'n Euu:'. L " .
............... :{u-;lij irll_ll:::lf-,. counl j 2 L‘.:ul.:llalji luhltdbdu;: counter 320 blt/ Bx
CCH info 4 Minicrate Control Board status 1 2 . 8. Gb/ﬂ PE_r"
Trigger output Chamber autotrigger
i | ' sector (4 ch.)
FTP LVDS links data Trigger data Chambers Sectors Datarate  Trigger data
Cables (MINICRATE) rate
- 1@480Mbps 12 bits 10 bits - - 0.48 Gbps 0.4 Gbps
1 4@480Mbps 48 bits 40 bits - - 1.92 Gbps 1.6 Gbps
2 8@480Mbps 96 bits 80 bits 1 - 3.84 Gbps 3.2 Gbps
4 16@480Mbps 192 bits 160 bits 2 - 7.68 Gbps 6.4 Gbps
8 32@480Mbps 384 bits 320 bits 4 1 15.36 Gbps  12.8 Gbps
16 64@480Mbps 768 bits 640 bits 8 2 30.72 Gbps  25.6 Gbps
480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 2 X 30=60 921.60 Gbps 768.0 Gbps
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Sector Collector
Current architecture

2 lvds copper cables
per chamber

10 VME crates at the balcony
- 60 Trigger Sector Collector (TSC)

LVDS-RX mezzanine card

- 2CablesX4LvVDSat480Mbps=3.84Gbps
- TSC input = 4X(2X4at480Mbps)=15.36Gbps

10m<L<40m

OPTO-TX mezzanine card

- 6atl.6Gbps(32b/40b_encoding)=7.68Gbps
Hence, 320bits/BX output for 160bits/BX output???

6 optical links
per sector

FTP LVDS links data Trigger data Chambers Sectors Datarate  Trigger data
Cables (MINICRATE) rate

- 1@480Mbps 12 bits 10 bits - - 0.48 Gbps 0.4 Gbps

1 4@480Mbps 48 bits 40 bits - - 1.92 Gbps 1.6 Gbps

8@480Mbps 96 bits 80 bits 1 - 3.84 Gbps 3.2 Gbps

2

4 16@480Mbps 192 bits 160 bits - 7.68 Gbps 6.4 Gbps
8 32@480Mbps 384 bits 320 bits 15.36 Gbps  12.8 Gbps
6 64@480Mbps 768 bits 640 bits 2 30.72 Gbps  25.6 Gbps

480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 5X12=60 921.60 Gbps 768.0 Gbps
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Sector Collector
New architecture (Twin Mux)

3 uTCA crates, 10 uTCA cards each (3 X 10=30)

St W |
*  SNAP12-RX Input (2 Sectors input data per card) 640 bits

Level

- One chamber: 2X4at480Mbps = 3.84Gbps, so
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- Two Sectors : 8(2X4at480Mbps) = 30.72Gbps ???

SNAP12 TX

or : 0.8X(12atl.6Gbps) = 15.36Gbps 222

SNAP12-TX Output (3 copies of the 2 Sectors) \
320 bits

34 bit/BX to PHTF and 19 bit/BX to ETTF
- Output per Sector (4 Chambers)

|

|

: KINTEX-7
- Output per Chamber

1DsU : Micrel : Micrel : Kilinx | Avago ; )
PL-RCP-02-553-11 | SY5B024U | SYS5855V | XC7K355T | AFBR-810 » 136 bit/BX to PHTE andifCiuit .
5.44Gbps PHTF + 3.04Gbps ETTF = 8.48Gbps
Full throughput Required 12.8Gbps —» 15.36G
FTP LVDS links data Trigger data Chambers Sectors Datarate  Trigger data
Cables (MINICRATE) rate
- 1@480Mbps 12 bits 10 bits - - 0.48 Gbps 0.4 Gbps
1 4@480Mbps 48 bits 40 bits - - 1.92 Gbps 1.6 Gbps

8@480Mbps 96 bits 80 bits 1

2

4 16@480Mbps 192 bits 160 bits

8 32@480Mbps 384 bits 320 bits 15.36 Gbps  12.8 Gbps
6 64@480Mbps 768 bits 640 bits 2 30.72 Gbps  25.6 Gbps
480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 2 X30=60 921.60 Gbps 768.0 Gbps

- 3.84 Gbps 3.2 Gbps

- 7.68 Gbps 6.4 Gbps
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Minicrate - DTTF trigger chain

e 240 Chambers s
2 i Global Bandwidth ~1Tb/s . . - (Speed Grade -2)
T Bgssbfs OpIES To/From| 19700 bits /B UP to 300Gb/s 30 Twin Mux SCs 0.5- 8 Gbps and
mf 10 Gb/s C5C Gemrasmamcnaaa 5573 , per processor - 640bits X 30SC = 19200bits?-8 - 10.3125Gbps
[ ’ ' To GMT « 12 DTTF processors
Il o % i ' Overlaps of regions * Kindex 7 GTX 9.6 Gbps ?7??
. 480 Mb/s | gptained through - Twin Mux SC output
80 bits / BC fanoutin the “SC * 12 links at 9.6Gbps (3 Copies of 2 Sectors)
Firmware * 4at9.6Gbps —»640bits concerning 2 Sectors
reconfigurable - 8at9.6Gbps —2X640bits copies for neighbors
3 : regions - DTTF cards input
ey + 192bits X 30links = 5760bits
TE [ 3 ' Further “SC”’s can « 30at9.6Gbps=288Gbps - 230.4Gbps
‘ 1 8 " include RPC raw data « 230.4Gbps / 40MHz=5760bits
! | - 1 <3 bx to getall data through @ 10Gb/s ‘30 |.|_ e 12crates X 230.4Gbps = 2764.8Gbps
Bl 1 Y - e p
' « 2764.8Gbps / 3Copies = 921.6Gbps
FTP LVDS links data Trigger data Chambers Sectors Datarate  Trigger data
Cables (MINICRATE) rate
- 1@480Mbps 12 bits 10 bits - - 0.48 Gbps 0.4 Gbps
1 4@480Mbps 48 bits 40 bits - - 1.92 Gbps 1.6 Gbps

8@480Mbps 96 bits 80 bits 1

2 - 3.84 Gbps 3.2 Gbps
4 16@480Mbps 192 bits 160 bits

8

6

- 7.68 Gbps 6.4 Gbps
32@480Mbps 384 bits 320 bits 15.36 Gbps  12.8 Gbps
64@480Mbps 768 bits 640 bits 2 30.72 Gbps  25.6 Gbps
480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 2 X30=60 921.60 Gbps 768.0 Gbps
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DTTF Baseline

» Each processor is mapped to one full wedge plus its two neighbor wedges
* 9.6Gbps, 192bit/BX (2links forwards 1sector's data)

- INPUTS

* 24 links own Sector
« 12 links neighbor Sector
4 links CSC

- OUTPUTS

4 links CSC
3.5 links Trigger out
0.14 links DAQ out

* 30 input links divided by 2 links means 15 Sectors
» But 15 Sectors are excactlly 3 Wedges
So, the 30@9.6Gbps links are the full barrel input needed.

Two Full Wedges | rurrs | ETTre HiSpeed NBspeed Tr. apsed Total GTX
all Chamber data 12.0 24 9600 FE00 3200 3200 HiS fanout input
with 9.6Gbps links Input CsC Neighbor
LE Memory| Regs HiSpeed 1] ouT IN Trigger out DAD out EF Front
Kbit WUBX | Mbivs ks links | Bnks | DWBX | Mbws | inks | buBX  |Mbivs] links BULIA | Mbits | links
521'880 | 12322 | 270’180 | 840 | 153600 | 20 4 4 ¥a40 |153e00| 20| 224
Four Half Wedges | rvir: | eT1rs HiSpeed NBspeed Tr. speed
all Chamber data 12.0 24 600 800 1200
Input CS5C | Neighbor =
[E_ |Memory| Regs Hispeed| IN ouT | IN Trigger
kbit BUBX | MbiUs ks links | Bnks | DUBX | MbUs | inks | DUBX
521880 | 127322 | 270180 | 4608 | 18a3zo | 24 4 4 7304 |o21e0| 12| 224
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mailto:30@9.6Gbps

Drift Tube Track Finder inputs
Conclusions

e There are will be 3 uTCA Crates with 4 DTTF cards on it
e The 12 DTTF card will receive distributed data from SCs

« The SCs will make copies of them for the neighbors

« All the links will run at 9,6Gbps. That means 192bit/BX

« Two links will route data concerning
one Sector (384b/BX)

« Each SC will serve two Sectors

« SC will transmits 12 links via
Kintex-7 GTXs

« The DTTF will be host in Virtex-7
FPGAs in MP7 cards and the DTTF

upgrade team is going how.
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Additional Slide (How to compute
data rates and data widths)

 Data Rate for one link
- Cable : Bandwidth = Nbpits X Ttransmission

- Optlcal - Bandwidth = NbitsXEencoding X Ttransnicas

* &Eencoding = 8b/10b encoding
* Data Width Noits = Niinks X Wiink X R X Eencoding X Ttransmission

* Noits : Number of bits

*  Niinks : Number of input links

e Wiink : Number of channels per link (usu
« R : Line - speed of the links

Eencoding & Efficiency of the encoding

* Ttransmission : Transmission periOd (
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