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Fig 1. Global view of the HGTD PEBs
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Silicon detector with coarse spatial resolution but precise
timing for the ATLAS experiment
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Fig 2. The schematic drawing shows the overlap between the modules on the front and
back of a cooling disk. There is a sensor overlap of 20% for r > 470 mm, 54% for 230
mm <r <470 mm and 70 % for r <230 mm.
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Fig 4. HGTD electronics architecture.

Tab 1. I[pGBT elink assignments

Model ID IpGBT Elinks Mix230 Mix150 Mix310 Mix046(with lumi) | Mix00D(with 2 lumi)

Peripheral Electronics Board (PEB)

DTN ECLKO, EDINOD, EDIN1O, EDOUT00 | 1280, PO,12C1 1280, PO,12C1 1280, PO, 12C1 640, PO, 12C1 320, PO, 2C1
BTN ECiki, EDINOL, EDINL, EDOUTOL - - . - 320, PO, 12C1, L640
ECLK2, EDINO2, EDIN12, EDOUTO2 , - ; 640, PO, 12C1 320, P1, 12C2, L640
Lk W ECLK3, EDINO3, EDIN13, EDOUTO3 - - - - 320, P1, 12C2, L640
e B S W retum GD ECLK4, EDIN20, EDIN30, EDOUT10 1280, PO, 12C1 640, PO, 12C1 1280, PO, 12C1 640, P1, 12C2 320, P2, L_I2CO, L640
_F ] B ccLis, EDIN2L, EDINSL, EDOUTIL - - - - 320, P2, L_I2CO, L640
s | broiiay e BTN ECLks, EDIN22, EDINS2, EDOUT12 i 640, PO, 12C1 i 640, P1, 12C2, L640 320, P2, L_I12CO, L640
comcior > Wi T hannels ECLK7, EDIN23, EDIN33, EDOUT13 - - - -
. viea | [ToPorav PTEIN ECiks, EDIN4O, EDINSO, EDOUT20 640, P1, 12C2 640, P1,12C2  1280,P0,12C1 320, P2, L_I2C1, L640
- = AL BTN EClLko, EDINAL, EDINSL, EDOUT21 . . - 320, P2, L_I12C1, L640
e ] 1 g e DY Ecikio, EDINA2, EDINS2, EDOUT22 640, P1, 12C2 640, P1, 12C2 . PN AN MEY O 320, P4, L I2C2, L640
x : {v vpmbemdd/Vdda/vssa/mc{ — BEER ccikii, EDIN43, EDINS3, EDOUT23 i i i 320, P4, L_12C2, L640
X vuxes ¢ INTEFIN EcLki2, EDINGO, EDING2, EDOUT30  640,P1,12C2  640,PL,12C2 640, P1, 12C2 320, P4, L_I2C2, L640
| - s =GN ITEERN ccikis, EDINGL, EDING3, EDOUT3L ; _ ; ,
e i G A ¥ N Basic patterns used in PEB, Mix XYZ
_Flg 5. One quac!rant of the two | : : womH: N X3“X> X: b : dul 19 b Tab 2. Number of modules per PEB on
instrumented disks. The PEBs (in green) N o }_ TR : number of module run 1.28 Gbps, the front and back sides.
are attached to the readout rows : : | 1pGBTO iIOGbpS’ Each board Y: number of module run 640 Mbps’ ﬂ
e A N N A _|
L e e EE RO e el (front E 1 [ Two LV channels Z: number of module run 320 Mbps 55 modules
and back side) according to the R o Lo __ 71 :_ PGBT1 | One TDAQ IpGBT and 1~2 luminosity 1.2 nalog e 56 modules
installation location. {7 ) Fasv IpGBTs share one VTRx+ e “} {
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Physical Constraints
Height < 10 mm
The space available for the electronics in

the z-dimension is also very small: 9 mm
with a 1 mm margin.

Fig 9. Side view of PEB 1F

Complex PCB

High speed, low loss multi-layer material

FPC connectors: 1.0 mm .
Nut: 1.6mm Connectors: 4.0 mm

Graphene sheet: 0.2mm

PEB TF prototype

PCB: 2.5 mm

Spacer: 2.0 mm

Halogen free
EM-890 or IT-170/988 or R-5375(E)

Tab 4. Front-end module elink assignments in PEB 1F

Impedance control
P Row ID F1/B21 | F1/B21 | F1/B21 | F1/B21 F1/B21 | F1/B21 | F1/B21 | F1/B21 | F1/B21 | F1/B21 | F1/B21 | F1/B21 F1/B21 | F1/B21 | F1/B21 | F1/B21 | F1/B21 | F1/B21
. Sequence ID 518 517 516 515 514 513 512 S11 510 9 S8 S7 S6 S5 s4 53 52 51
22 layers PCB for PEB 1F, includes: IpGBT ID T6 T6 T3 T3 T6 T3 T3 T3 T0 T0 T0 TO TO TO TO TO TO TO
. Model 1D MO M4 MO M4 M12 M8 M10 M12 MO M2 M4 M6 VE; M9 M10 M11 M12 M13
3 Iayers for S|gnals Lumi ID - - - - - - - - - - - LO LO L0 LO L0 LO LO
Model ID - - - - - - - - - - -
2 layer for HV and HV return ground Power Grp | a | ca | c | co |
4 Iayers for ground Row ID F2/B20 ‘ F2/B20 | F2/B20 | F2/B20 | F2/B20 \ F2/B20 | F2/B20 ‘ F2/B20 | F2/B20 | F2/B20 F2/B20 F2/B20 | F2/B20 | F2/B20 | F2/B20 | F2/B20 | F2/B20
Sequence ID 518 516 515 513 512 510 S9 7 S6 s4 S3 s1
8 Iayers for power IpGBT ID T7 T7 T6 T4 T4 T4 T4 T4 T1 T1 T1 T1 T1 T1 T1
Model 1D MO M4 M8 MO M4 M8 M10 M12 MO M2 M4 M6 VE; M9 M10 M11 M12 M13
B Lumi ID - - - - - - - - - - - L1 L1 L1 L1 L1 L1
Model ID - - - - - - - - - - -
Status Power Grp C3 cc e 2 2 2 2
= Symbals and nets Row ID B19+ | F3/B19 | F3/B19 | F3/B19 | F3/B19 | F3/B19 F3/B19 | F3/B19 | F3/B19 | F3/B19 | F3/B19 | F3/B19 | F3/B19 F3/B19 | F3/B19 | F3/B19 | F3/B19 | F3/B19 | F3/B19
— =l ﬁ 9 VTRx+ with clips and B Unplaced symbks WD 0% Sequence ID| 519+ 518 517 516 515 514 513 512 S11 510 S9 S8 S7 S6 S5 54 S3 S2 s1
@@@ ST R heat sinks B Unouted nets: . IpGBT ID T8 T8 T8 T7 T5 T5 T5 T5 T5 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2
e I E—— _ . Model 1D MO M4 M8 M8 MO M4 M8 M10 M12 MO M2 M4 M6 M8 M9 M10 M11 M12 M13
(=) —_—_— B Unrouted cannections: 0/12336 0% i
o= mm— = e 52 bPOL12v with shielding cage ' Lumi ID - - - - - - - - - - - - L2 L2 L2 L2 L2 L2
i m— T ) ey Shapes | Model ID - - - - - - - - - - - - MO M2 M4 M6 M8 M10 M12
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Fig 8. Top view of PEB 1F
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