Forward Calorimeter Baseplane
and FC1 Layer Sum Board
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TDR testing shows trace impedance
very close to 50 Ohms

1 Meter 50 Ohm Coax




Data from 5 traces on each of the 7
routing layers:

- ,*’- - >
Measured Impedance ( Ohms)
2 3 4

—~

50.3 49.7 51.4
49.2 49.1 50.3
50.9 49.1 50.6
49.6 49.8 48.8
49.9 49.4 48.7
49.0 50.2 49.7
48.2 47.5 47.6




Some issues:

 Non-plated through holes are flooded over.

 Unused pads removed on all internal layers.
This was done to minimize crosstalk and

preserve the ground plane as much as
possible.

e Current vertical dimension is at maximum for

panel size. Any increase would require moving
to the next larger panel size



One major problem

* A new mapping scheme is needed to be
compatible with the Back End Readout



New Mapping Scheme

 The Back End System requires LTDBO to handle
all of the FCAL 1 trigger groups

FCall FCal2 FCal3 Total
LTDBO AM C
Hi-Z 0 0 0 0
Lo-Z 192 192 FC1
Outputs 0 0 0 0 ~
FCall FCal2 FCal3 Total
LTDB1 AM C
Hi-Z 0 0 64 64
Lo-Z 128 0 128 FC2/3
I_

Outputs 0 64 0 64
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LTDBO

LTDBO Mapping

1S3
ADCH Pin# E D C B A ADCH
47 GND GND GND GND GND
46 FC1 GND GND FC1 GND
u 45 FC1 FC1 GND FC1 FC1
4 FC1 FC1 GND FC1 FC1 %
5] FC1 FC1 GND FC1 FC1
42 GND FC1 GND GND FC1
41 GND GND GND
40 GND
39 GND GND GND
38 FC1 GND GND FC1 GND
37 FC1 FC1 GND FC1 FC1
5 36
35
34 37
3 FC1 FC1 GND FC1 FC1
32 FC1 FC1 GND FC1 FC1
31 GND FC1 GND GND FC1
30 FC1 GND GND GND
3 29 FC1 FC1 GND
28 FC1 FC1 GND 8
27 FC1 FC1 GND
26 GND FC1 GND GND
25 GND GND FC1 GND
2% GND FC1 FC1
23 GND GND FC1 FC1
2 FC1 GND GND FC1 FC1 0
n 2 FC1 FC1 GND GND FC1
20 FC1 FC1 GND GND
19 FC1 FC1 GND
18 GND FC1 GND GND
17 FC1 GND GND FC1 GND
3 16 FC1 FC1 GND FC1 FC1
15 FC1 FC1 GND FC1 FC1 9
14 FC1 FC1 GND FC1 FC1
13 GND FC1 GND GND FC1
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Pin#

GND  GND | FCl | GND
GND | FC1  FCL
GND GND | FC1  Fl
FCL | GND_ GND | FI FCL
FCL FCL | GND GND | FC1
FC1 L | GND GND
FCLFCL | GND
GND | Fc1 | eND  GND
FCL | GND_ GND | Fc1 | oND
FCL FCL | eND | F1 o FCL
GND  FC1 | GND  GND  FCl
GND  GND GND  GND  GND
JS2
E D c B A
GND  GND GND  GND  GND
FCL GND  GND | FC1 GND
el R | eno | P Fa
GND | Fc1 | oND  GND | Fal
GND  GND GND
GND
GND GND
FCL | GND_ GND
PGl FCL | GND  GND |
Fcl fat | oo [ rar [ nD
FCL Rl | eNp | P FaL
GND | Fc1 | enp | R a1
GND  GND | FC1  FCl
GND  GND | FCL
GND GND
GND
GND GND  GND
GND_ GND | Fc1 | oND
GND | 1 FCL
oND | FC1 FCL
GND | P FCL
GND GND_ GND | FCi
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23

25

2%

14

15

13

j¥)

1

2 GND
21

20

19

18 GND

17 GND
16

15

14

13 GND

12 FC1 GND
1 FC1 FC1
10 FC1 FC1
9 FC1 FC1
8 GND FC1
7 GND
6

5

4

3 FC1 FC1
2 GND FC1
1 GND GND

33 GND

GND FC1 GND
GND FC1 FC1
GND FC1 FC1 "
GND FC1 FC1
GND GND FC1
GND GND
GND
GND GND
GND GND
GND
GND
GND v
GND GND
18
GND GND GND
20
B A
GND GND
FC1 GND
FC1 FC1
GND FC1
GND
FC1 GND
FC1 FC1
FC1 FC1
FC1 FC1
19
GND GND FC1

20
19
1
17
16
15
1%
3
1
1
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FC1
FC1
FC1
FC1

GND

GND
FC1
FC1
FC1
FC1

GND

GND

GND

GND

GND

GND

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

FC1 | GND

FC1 FC1
FC1 FC1
FC1 FC1
GND | FC1

GND

GND
GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND

GND

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

GND

GND
GND

GND
GND

GND
GND  GND




LTDB1 Mapping

jv) Out GND | GND gnd GND 2 FCG3 GND  GND gnd GND N Q2 GND  GND | gnd GND
LTDBl u Out Out GND gnd gnd 2 u FC3 FC3 GND gnd gnd 31 [ ) oD and ond
10 GND  Out  GND | F2  gnd 20 FG3 FC3 | GND | F2  gnd 9
156 9 2 | oo e | k2 k2 | 19 F3 k3 | e | R R | ° 0 gd  FQ | GND | F2  gnd
Pink  ADCH £ D ¢ B A ADCH 8 2 FC2 FC2 | GND  GND | FC2 18 GND | FC3 | GND  GND | FC2 9 gnd gnd | GND | F2  FC2
7 GND  GND _ GND _ GND _ GND 7 gnd FC2 GND Out GND 17 Fa3 GND GND Out GND 28 GND gnd GND  GND Q2
% ond GND  GND ond GND 6 gnd gnd GND Out Out 16 5 FC3 FG3 GND Out Out 7 aid oD GND out oND
5 ad o | g g 5 GND | gnd | GND  GND  Out 15 FC3 FG3 | GND  GND  Out . ) a0 or o
“ * FC2 GND | FC2  gnd 4 gnd | GND  GND | FC2 | GND 14 FC3 FC3 | GND FC2 | GND 0 il gn u I
5 fQ /2 | e @ o 36 3 gnd gnd GND Q2 FCQ2 13 GND FC3 GND FC2 FC2 25 FC2 gnd | GND  GND  Out
I GND | F2 | G0 GND | FQ 2 GND_Jgendigll GND | GND JiEE 2 od [ @0 a0 | gd  FQ | u FQ FQ | GND | FQ2 | GND
2 o GND GND  Out  GND ! GND | GND | GND | GND | GND Lol oy | gd end | GND —|g"d gnd B GND | FQ2 | GND | F2  FQ
“ OUECH G\ IOERRCH 2 . o e 2 ot GND G | gd Q2
) GND Ot GND  GND  Out JS5 » S FQ2 | GND | FG3 | GND — 4 o
P = IEEETN = D pini ; b c 8 A 8 FC2 | GND | FC3 FC3 n Out ut ND | gn g
37 FC2 FC2 | GND | FC2 FC2 17 GND  GND GND  GND  GND 7 GND 18 20 GND  Out GND GND | gnd
36 5 46 FC2  GND GND | gnd  GND g gz: 19 FC2 | GND  GND | FC3 | GND
:i . b P2 FC2 | GND | gnd E": ' D B, | |G
m GND | F2 | 6ND  GND | gn
o e S 43 o o oo [ o 3 FQ 7 god R | o0 | K3 B
3 gnd gnd | GND | gnd  gnd P out ot GND | Fa3 7o) 2 FC2 16 gnd gnd | GND | FC3  FG3
£ G | gnd | G0 GND | gnd n D o oD | F3 G ! GND | GND | GND | GND 5 o | gd | a0 a0 | Fe3
® gd | GD GO G GND “ fa oo oo | @ o | © 2 u gd | 6D 6N | gd | GND
B | | md od | G0 F3 G 9 F2 FQ | oD oD | FG3 154 »
P F2 g | GND  FC3 FC3 2 | B | gd 2 | oo [ gd | e Pint € T ¢ o T B, | o gd | GND | gd gd
33 g 8 ini
7 Q2 FQ2 [ GND  FB FG3 37 gd  gnd | oND | gd  gnd 7 GND  GND  GND  GND  GND 2 fC2 gnd | GND | FQ2  gnd
% GND | FG | GND _GND  FQ3 3% 46 1 FC2 FC2 | GND | FQ2 FC2
% Out GND GND | gnd | GND 35 5 0 M 6D M
24 Out Out GND gnd gnd 34 25 4
3 GO ouw @D | P pd | 3 GND | gnd | oND | F2  gnd p o B 9 Out  GND  GND  Qut  GND
2 FQ [ o e | F2 O 2 3 | GND GND | FQ  FQ2 P ot Out 8 Out  Out  GND  Out  Out
21 » FC2 FC2 | GND GND | FCQ2 31 2 FC3 FC3 GND  GND FC2 4 u FC2 gnd GND  GND Out 7 GND  Out GND  GND  Out
2 gnd  FQ2 | GND  Out  GND 30 FG3 FG3 | GND  Out  GND ) F2 F2 | oNp [ F2 | 6D 6 M o M
19 gnd  gnd | GND Ot Out » FG3 FG3 | GND out  Out 39 GND | F2 | eND | FQ2 Q2
138 GND | end | GND  GND  out 8 GND | FC3 | GND  GND  Out 38 ot GND  GND | gnd  FQ 5 g [FE P f GND O
7 gnd | GND  GND | FC2 | GND 7 FG3 | GND  GND | FC2 | GND 37 ot Ouwt GND | gnd  gnd 4 gd  FCQ2 | GND | gnd Q2
6 [ 5 | ed 6N | F2 Q2 2% % | T8 3| ew | 2 @ 36 19 3 end gnd [ GND | gnd  gnd
15 FC2 o [ ogd FQ | » R3O R | GND | gd R | 3 3 M D M
i F2 P2 | GND | gnd  gnd P! FG3 FG3 | GND | gnd  gnd u
13 GND | Fc2 | oND  6ND | gnd 3 GND | Fc3 | oND  GND | gnd 3 GND  Out  GND  GND | gnd ! GND_ GND GND GND GND




Is this scheme feasible?

* Preliminary routing indicates this scheme wiill
be easier to route than the original.

e The tower driver board connectors don’t need
to be swapped.



Layer Sum Board, Rev B

 Redesigned to equalize delay

* Now using single stage non-inverting summing
circuits
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LSB Block Diagram
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Summing Stage
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