L1Topo for Phase-1

jFEX prototype currently under production. Highly modular design.
Equipped with large UltraScale and Ultrascale+ devices.
« Expect completion next week

« standalone tests in home lab in November

« Initial CERN tests just before Christmas if things going smoothly

« JFEX prototype can be turned L1Topo replacement by some mods
along the lines of current L1Topo. Need Topo style mezzanine plus:

« Fork the design:
« JFEX with 4 FPGAs for maximum data duplication

« L1Topo with 2 FPGAs for minimum latency and cost reduction.
E)lu_l’gput and electrical connectivity modified as for current
opo

- Plan “"B”

Current L1Topo can be made phase-1 compatible (standard L1Calo
ROD/TTC interface)

 Replace mezzanine

« Verify inter-FPGA parallel link operation, qualify max.
bandwidth/latency, verify ATCA fabric interfaces

« Replace configurator module (SystemACE based)

- Plan "A”
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* Two possible L1Topo designs for Phasel:

* Plan A: Minor modifications of Phase0 Topo

= New mezzanine module for compatibility with ROD/TTC Phasel design
* Two additional miniPOD devices to double output bandwidth

= Plan B: Processor upgrade (For details see following slides)

. - Seart Finizh Cration i i i RO

T T Topa. pias &z mincr mved. B HLEALAT Fr2lHiil T L

LE] B FLETAY | TraLaL Al | Tage e —

L. & rgre iy apidalon B BE BT 10 LRIl K] [ER

= Tepirrrary Smngn Hrvrs B 17 (PeWE1F 0 Teg g Plam &

| friwTaie by [RLTRE BB 8 Wodem

Lol Lt o FOE Saraanbon W TTHAT Fe FECTT [ T8 Woskan — S:h_!.mah: EI'Itr"ll' 4 Layln,ut:

‘r IIIJ -I.-' -. - L -I... 1 i

JLL) [Trew e = M 71 11 1T B TAET IR @ Balen

T Wi Eed Teas o CFRH Bk B Al B FEEE 1N |18 Wecaman 14 WE'E'kEI

el Freshboresa M MLEEAR Fr 2018 i Tags p—

(W8] TFirrews W TTAT Frod 1107 [ Wocamn et =

[MTTLY Topen, plme B: Brocessor Upgy st Mo BB Framal MnTage P ¥ 9

ar P - Fradecian 'R R iR Fr 198518 s Taga p—_——

AN ¥ Py Lol i s B 117 LRI KL ER

I Crmag Hoorw [TRTT KL LT Kl 0 Tege Al

T SaPwrailn Erdey Bl 1P B 1Y L REEL L)

[} Ly + P Sarmdabion BoITEATT  (FIINF [0 Wooken Blan B

[Z] T racs ¥ 3 oo [Tr—

Loatd B Pl Bl Wi Tl mA 26 B 10 LRl B W Al =

L — B S A PR TR [ d e = Schematic Entry + Layout:

#7 [ Praduion Fr 100541 Fraimiis 84 Tege

_::_ e o e pdnris Hroes e VLR e PR a Tege L L] 36 weeks
Ll J iy e - 1 "y 2

L e T T Bk HOET 18 8¢ 5e 18 B B care q

? 'l.-ll.l-r-l-I Kb 518 Fe X839 18 1 B prder

M Farrem - B 1F Bl 1P o AP B 1R | B e

- = .

Topa Detign RO engine ot Readout Fath

Plan A 160 Links @ 11.2 (12.8) Gb/s 4 Links @ 12.8Gh/s 44 Links @ 12.8Gh/s 12 Links @ 6.4 Ghby/s

Plan B 240 Links @ 11.2 (12.8) Gb/s 4 Links @ 12.8 Gh/s 44 (92) Links @ 12.8 Gb/s 12 Links @ 6.4 Ghy/s
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* Phase0 Topo already at its limit

* Not much flexibility for adding new and more complex
algorithms
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Goal: more powerful FPGAs and maximum input/output bandwidth

Phase0 Topo and current JFEX prototype use a modular design (mezzanine,
pre-routed building blocks, ...)

Combine existing JFEX building blocks with Phase() Topo design (replacing
XC7TVX690T device), only small re-routing required

Gain 40 MGT links per device, plus considerable amount of logic and
memory resources

Phase0 Topo
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Goal: more powerful FPGAs and maximum input/output bandwidth

Phase0 Topo and current JFEX prototype use a modular design (mezzanine,
pre-routed building blocks, ...)

Combine existing JFEX building blocks with Phase( Topo design (replacing
XCTVX690T device), only small re-routing required

Gain 40 MGT links per device, plus considerable amount of logic and
Mmemory resources




* FPGA:

= PlanA:

= XCTVXES0T (Virtex 7), logical cells: 693120, 18Kb RAM blocks: 2940
(Utilization 81%)

= Plan B:

= XCWVU190 (Virtex UltraScale), logical cells: 2350000 (factor of ~3
more resources), 18Kkb RAM blocks: 7560 (Utilization 35%)

* Bandwidth:

Topo Design RT out ROI engine out Readout Path

Plan A 160 Links @ 11.2 (12.8) Gb/s 4 Links @ 12.8 Gb/s  44Links @ 12.8Gh/s 12 Links @ 6.4 Gb/s
Plan B 240 Links @ 11.2 (12.8) Gbfs 4 Links @ 12.8 Gb/s 44 {92) Links @ 12.8 Gb/s 12 Links @ 6.4 Gh/s
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(My very personal) conclusion

« We might well be short of resources on current L1Topo
soon, if requests for menu changes continue to come in

« Latency might be an issue on current module due to
likely requirement of inter-FPGA links at phase-1.

9

« Urgently start with jJFEX based design work
« Specs now
« Schematics to start asap

- Make sure that this more advanced, higher performance
module is considered baseline - fall-back to older design
always possible

« At Llcalo joint meeting support for this option

« Early decision in this direction will allow for contingency
in schedule
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