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Mircea Bogdan

Front End Electronics:

Analog Card

-Placed at Edge of Tile
-Receives 40 analog signals
-PSEC chips and DACs only
-Minimal width

-Digital Card

-Services ¥2 Analog Card
-System Clock - Clean/Fanout
-Interface between ASICs and
Center Card



PSEC DAQ — Basic Readout Structure
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Basic Structure: 2xAC + 4xDC + 1xCC.
Center Card(CC):
-Can service 4 Digital Cards i.e. 2 Analog Cards placed at each end of the Tile;
-Runs on external system clock;
-Can generate system clock for other Center Cards and for itself.

Many such Basic Readout Structures can work in one system, on the same clock.
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Beam Test Configuration
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Custom Electronics:

-Analog Card
-Rev.A Design exists

-Digital Card
-Rev.A Design exists

-Center Card
-New Design required



Beam Test Configuration

|  LVDS Butler 1 x 4
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Existing modules:
-Analog Card: Rev.A-PSEC3
-Digital Card: Rev.A-1 ASIC
New modules:

-Analog Card: Rev.B-PSEC3A
-Digital Card: Rev.B-5 ASICs

-Center Card: new design.



Beam Test Configuration— Readout
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Readout Options: - USB connection to Desktop
- Optical Link connection to Desktop with CERN designed O/L-PCI interface
- Optical Link connection to VME with existing Chicago MT2657 Card
(the MT2657 is a 6U VME Card with 2 x OL Transceivers TLK2501 and 1 Startix Il FPGA)

Obs. NO NEW CUSTOM HARDWARE IS REQIRED FOR THE READOUT
Mircea Bogdan



Beam Test DAQ System — Hardware Plans

« Install and test remaining PSEC3 QPF chips on current Analog and Digital Cards. We can
do a preliminary Tray Operational Test with existing hardware and USB connection (2 or 4
Analog Cards, and only 2 pieces PSEC3 per Analog Card).

* Install and test PSEC3 dies on existing flip-chip mezzanine cards.

 Design and build Rev. B Mezzanine card for testing the new PSEC3A.

» Design and build Rev. B Analog Card to accommodate the new PSEC3A.

 Design and build Rev. B Digital Card to service 5 ASICs .

 Design and build new Center Card.
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Beam Test DAQ System — Schedule

ID  Task Name Duration | Start | Finish Predecessors| Successors | ; | Half 2, 2011 ) ) ) | Half 1, 2012 ) )
| | | | A I M J | J | A | S | o [ N D | J F M | A
1 PSEC - DAQ Project 255 days Sat 5/21/11 Fri 5111112 =
2
3 PSEC Electronics Plan for Beam Test DAQ 255 days Sat 5/21/11 Fri 511112 L
4 Engineering - 1 person(F/T) 140 days Wed 7/6/11 Tue 117112 20 J
5 Software/Firmware/Testing - 1 Person(P/T) 255 days Mon 5/23/11 Fri 5/11/12 &
6 One Tile (80 channel) Prototype - USB Control 22 days Sat 5/21/11 Tue 6/21111 20,32 F——
7 Analog Board(AB) & Digital Board(DB) Rev.A 12 days Sat 5121/11 Tue 6/711 T
8 Manufacture PCBs: 3 pc-AB, 6 pc-DB 0 days Sat 5/21/11 Sat 5/21/11 9 0;5121
[] Assembly 5 days Mon 5/23/11 Fri 5/27/11 8 1211 C
10 Firmware & Software Design 5 days Mon 5/23/11 Fri 5/27/11 1
" Test Setup 2 days Mon 5/30/11 Tue 5/31/11 109 12
12 Test AB/DB in Huse 5 days Wed 6/1/11 Tue 6/711 9,11 15
13 Test Mini Tray (1-Tile, 2ASICs) - Optional 22 days Mon 5/23/11 Tue 6/21/111
14 Prepare 1-Tile Mini Tray 2 days Mon 5/23/11 Tue 5/24/11 15 B
15 Install 2 Abs, 2 DBs 2 days Wed 6/8/11 Thu 6/9/11 14,12 16
16 Test Setup 3 days Fri 6/10/11 Tue 6/14/11 15 17
17 Test Mini Tray 5 days Wed 6/15/11 Tue 6/21/11 16 44 CH
18 Tray (160 channel) Prototype - O/L Interface 254 days Mon 5/23/11 Thu 510112 @
19 Analog Board(AB) & Digital Board(DB) Rev.B 139 days. Mon 5/23/11 Thu 121111 48,40 = =]
20 Specifications Finish 10 days Wed 6/22/11 Tue 7/5/11 6 21,284 fb
21 Schematic Rev.B - O/L 27 days Wed 7/6/11 Thu 81111 20 22 E:
| 22| Order Components: 6 pc-AB, 10 pc-DB 1 day Fri 8/12/11 Fri 812111 21 27,23
23 AB/DB Layout, Routing 27 days Mon 8/15/11 Tue 9/20/11 22 24
24 Fabrication Support 5 days Wed 9/21/11 Tue 9/27111 23 25,33 %)-
25 Manufacture PCBs: 6 pc-AB, 10 pc-DB 15 days Wed 9/28/11  Tue 10/18/11 24 27 T
26 Receive PSEC3A ASIC 100 days Mon 5/23/11 Fri 10/7/11 27 [
27 Assembly 20 days Wed 10/19/11 Tue 11115/11 22,2526 30,29
28 Firmware & Software Design 10 days Wed 7/6/11 Tue 7/19/11 20 29 ?"__,
| 29 | Test Setup 2days  Wed 11/16/11  Thu 11117/11 28,27 30
30 Preliminary Test AB/DB in Huse USB 10 days Fri 11718111 Thu 12/1/11 27,29 =
3 Certer Card/Tray Master (TM) Board Rev.A 215 days Wed 6/22/11 Tue 41712 48
32 Specifications Finish 62 days Wed 6/22/11 Thu 9/15/11 6 33343941 )}
33 Basic Firmware & Schematic Rev.A 39 days Wed 9/28/11 Mon 11/2111 32,24 34 %L
34 Order Components: 3 pe-MB 1 day Tue 11/22/11 Tue 11/22/11 32,33 38,35
35 | MB Layout, Routing 35days  Wed 11/23/11 Tue 110112 34 36 E ;
36 Fabrication Support 5 days Wed 111/12  Tue 11712 35 a7 :
37 Manufacture PCBs: 4 pc 15 days Wed 1/18/12 Tue 2/712 36 38
38 Assembly 2 pc 20 days Wed 2/8/12 Tue 3/6/12 34,37 41,40 (
39 Firmware & Software Design 40 days Fri9/M6/11  Thu 11/10/11 32 40 C PR
40 Test Setup 2 days Wed 3/7/12 Thu 3/8/12 19,38,39 h
a1 Test TM, using USB 10 days Wed 3/7/12 Tue 3/20/12 32,38 42 e
42 Test TM with DB in House with USB 20 days Wed 3/21/12 Tue 4/17/12 41 E )
43 Integrate & Test Tray Prototype 254 days Mon 5/23/11 Thu 5M10/12 +
44 Prepare 6-Tile Tray 70 days Wed 6/22/11 Tue 9/2711 17 49 ( }
45 O/L Specification Finish 70 days Mon 5/23/11 Fri 8/26/11 46,47 C " &
a8 Buy O/L-PCI Interface or Setup VME Crate 40 days Mon 8/29/11 Fri 10/21/11 45 49 E
47 Firmware & Software fro O/L test 30 days Mon 8/29/11 Fri 1077111 45 49 e 3
KN Install Hardware on Tray Sdays  Wed4/18/12  Tue 4/24/12 19,31 49 =
49 Test Setup 2 days Wed 4/25/12 Thu 4/26/12 48,47 44,46 50 ?
50 Test Tray in House 10 days Fri 4/27/12 Thu 5/10/12 49 L
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