MRICH TARGETX-based readout
Preparation for FNAL Beamtest
30-APR-2018
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Wiring Legend

Data/Control

é ° _hi I E ° . ° .
Giga-bit bi-directional fiber optic link

Trigger (Trigin, TrigOut)

|:> -@ CAT 5/6/7 (RJ-45)

Power (4-conductor Molex)

5V (regulated): 5x SCROD boards x 0.5A
‘ 6V-GND, 4V-GND 3.3V (regulated): 5x SCROD Fiber Tx/Rx x 1A
2.5V (regulated): 4x PMT x 4DC x 1A

- USB Mini-B (5V Vbus)



Board Fabrication status

n IDL Manifest Board description mm

IDL_18 014 BMD/Hodoscope TX DC Hodoscope DC  Assembly

2 IDL_18 010 PMT to DC Carrier Carrier RFQ (post
design
review)

3 IDL_18 011 TX Daughtercard 64 Ch. DC Layout

4 IDL_18 012 DC — SCROD transition L Transition Left Gerbers

5 IDL_18 021 DC — SCROD transition R Transition Right  Layout

6 IDL_18 020 SCROD - RF-45 I/F Trig Master Layout

7 IDL_18 Ovv Power distribution+fusing  Power fanout Design



Detector to be tested

mRICH with Fresnel lens

* We constructed two mRICH holder
boxes. One is for using Fresnel lens (f =
6”) and the other is using a spherical
lens (f = 8”). The same readout
electronics can be attached to the end
of the holder box.

* The design drawings are appended at
the end of this document.

* The following slides show the details of
the holder box so that a proper readout
electronics can be developed.
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e Concern about wiring
e Biased towards using the Caen doo-dad
 Counter-proposal 6



Scheduling

Big push also on the MA-PMT readout
— DC routing density
— First test articles

Manpower plan

— GSU grad student William Roh will visit May 3 - 18

— Complete hodoscope assembly/wiring and verification
— Bring working hodoscope back with him?

Hopefully will be in debug for MA-PMT readout
Firmware merge (KLM x2, BMD, HMB)
PMT Carrier schematics in backup



Changes Notes: (Implimented by JDC)
Cleaned the interal routing. Shifted around the
routing to help mitigate the crosstalk.

Added the notch to the board edge where the high
voltage wire will be.

Extended the board connected to the PMT by 40 mils
(Added 20 mils on Both Side)

Added a stitching vias to the all the boards space.
(TIED NET : GNDC)

. The all vias will be now tented to prevent short form
under the PMT connectors.
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Layer Stack Legend

Material Layer Thickness Dielectric Material Type Gerber
E ?See Note 6-8 y yp
—1 = F 1 = F 1B 1 F 1 /= —————~Copper  TopLayer:SIG1  0.04mm Signal GTL
|: — :I\ Prepreg 0.20mm FR-4 Dielectric
E e T e Wl o e e e i Copper Layer 2: GND 0.04mm Internal Plane GP1
Prepreg 0.20mm FR-4 Dielectric
) I . e~ )
Copper Layer 3: SIG2 0.04mm Signal G1
g n Y g\ 0.20mm FR-4 Dielectric
|: |/ i Copper Layer 4: SIG3 0.04mm Signal G2
= [E . — ' - ' ] Prepreg 0.20mm FR-4 Dielectric
& i Copper Layer 5: SIG4 0.04mm Signal G3
p— — . . — - 0.20mm FR-4 Dielectric
& i Copper Layer 6: SIG5 0.04mm Signal G4
0.20mm FR-4 Dielectric
[rm=y FSSSSSSSNY == eSS SSN ESSssssSx TS
S h Copper Layer 7: GND 0.04mm Internal Plane GP2
— - . - - — . . . . . . - 0.20mm FR-4 Dielectric
_— Copper Bottom Layer: SIG6 0.04mm Signal GBL
Total thickness: 1.73mm
—~—— 46.70mm —— A
22.18mm
— ——10.00mm .
Drill Table
) 16} Symbol | Count Hole Size | Plated | Hole Tolerance
8 8 8 8 <& 693 0.20mm | Plated | None
N— o |4 0.84mm | Plated | None
+ o 2 0.90mm | Plated | +/-0.05mm
£ E e E &3 2 0.96mm | Plated | +/-0.05mm
E o% & g o |12 2.00mm | Plated | None
~ Q< N O 4 2.18mm | Plated | None
o< Q & 717 Total
‘ /J ‘ DETAIL A (Scale 2:2)
(e} (e} (e} (e}
—+to o
~—— 51.79mMm ———
— 101.04mm -—
A B C D E




A B D
[ PRI 3 Design Rule Verification Report 5% mRICH_Transition_Board.Outiob * ;"3 Carrier Board Final_cleaning. PCEDWT * Projects. Layer Stack Manager
Workspacet.osmwn +
PCB Inspector X | mRICH Transition_ Proje
E‘""""“J';‘—” 5 of oblecs ﬁ ﬁ Bl Save.. ~ Load.. ~ Presets | []3D 6 Measurement |
xna
Object kina va R — P
& Objectsped B . Drill-Pair Manager Coverlay
o e Layer Name Type Material {(mi)  Orientation oy
et
o Top Overlay Overlay Layer stack: | Board Layer Stack N v
lole Tolerance (+} =1 Out lob Files. o
e e TopSolger sl MasiC.. [sutace Mt | Vo ayer o | 0
||| P cenetes EEEEEEE Top Layer: SIGT | Signal Copper Top Layer: SIG1 Bottom Layer: SIG6 Top
Fabrtion estpoint -Top - )
Fabrication Testpoint - Bottom Dielectric 1 Dielectric Prepreg \Top Layer: SIG1 Layer 3: SIG2
Sssemly Testpont-Top yer 4 5IG3 Bottom Layer: SIG6
Assembly Testpoint -Sottom e —— Layer 2: GND Internal Plane | Copper " 3
Solder Mask Tenting - Top L y PP Tqp Layer: SIG1 Layer 45163
Solder Mask Tenting - Battom [Fop Layer: S1G1 - Layer 2 GND. v Dielectric 2 Dielectric Prepreg Layer: SIG1 Internal Plane 1
Soder Mask Overide Intinal Plane 1 Bottom Layer: SIG6
Use Separate Solder Mask Expansion O oy s o o v :
Soser sk pann layer3:5162 | Signal Copper Top Layer: SIG1 Layer 2 GND Top
‘Apply Solder Mask Expansion From The Hole Ed... [] ] Dielectric 3 Dielectric None Layer 2: GND Bottom Layer: SIG6
Stsce simpie
P EEEEEED Layer 4: SIG3 Signal Copper Internal Plane 3 Bottom Layer: SIG6 Bottom
o Tepise G - - Layer 5:51G4 Bottom Layer: SIG6
g nastatiny Dielectric 4 Dielectric Prepreg Layer 35162 Bottom Layer: IG5
t EEEEEE@ Layer 5: SIG4 Signal Copper Top Layer: SIG1 Layer 5: SIG4 Not Allowed
"
I | (V] Diclectrics | Dielectic None e Sotton Lyer 68
op Layer: ayer6:
I EEEE Layer 6: SIGS Signal Copper Layer 7: GND Bottom Layer: SIG6 Not Allowed
— Dielectric 6 Dielectric None Top Layer: SIGT Layer 7: GND
[E—— Layer 7: GND Internal Plane | Copper
—— Dielectric 7 Dielectric None
EEEEEE@ Bottom Layer: Sl... | Signal Copper Bottom
Bottom Solder | Solder Mask/Co... | Surface Matel 0
Bottom Overlay | Overlay add.. || pete || illpar Properties.. |

er3:51G2 M Layer 3:51G3_ M Layer 5:51G4 M Layer :5IGS_ M Bottom Layer IG5

1033 object() are displayed

'SP Snap) Mask Level | Clear

LayersSetName=Top_Bot_Thru Holes|DrillFile=carrier board final cleaning.txt|Dril
LayersSetName=Top:SIGL_3:5IG2 Blind Vias|DrillFile=carrier board final cleaning.
LayersSetName=Top:SIG1_4:SIG3_Blind Vias|DrillFile=carrier board final_cleaning.
LayersSetName=Top:SIG1_5:SIG4_Blind Vias|DrillFile=carrier board final_cleaning.
LayersSetName=Top:SIG1_6:5SIG5_Blind Vias|DrillFile=carrier board final cleaning.
LayersSetName=Top:SIGL_2:GND_Blind Vias|DrillFile=carrier board final _cleaning.t;
:SIGZ_Bottom:SIG6_Blind Vias|DrillFile=carrier board final _cleani)
:SIG3_Bottom:SIGE_Blind Vias|DrillFile=carrier board final cleani)
:SIG4_Bottom:SIGE_Blind Vias|DrillFile=carrier board final cleani)
:SIG5_Bottom:SIG6_Blind Vias|DrillFile=carrier board final cleani)
L 7:GND_| 5_Blind Vias|DrillFile=carrier board final _cleanin

1Layers=gtl,gpl,ql,g2,q93,q4,gp2, gbl

tx1|Drilllayers=gtl,gpl,gl

tx2|Drilllayers=gtl,gpl,ql, g2

tx3|Drilllayers=gtl,opl,ql,q2,g3

tx4|Drilllayers=gtl,gpl,ql,q2,q3,g4
5| Drilllayers=gtl, gpl

ng.txé|Drilllayers=gl,g2,g3,94,9p2Z, gbl

ng.tx7|Drilllayers=g2,g3,g4,gpZ, gbl
ng.tx8|Drilllayers=g3,q4,gpZ, gbl
ng.tx3|Drilllayers=g4,gpZ, gbl
g.tx10|Drilllayers=gpZ, gbl

{3 = Carrier Board Final_dleaning.LDP [} <.\ [")

Layer Pairs Export File for PCB: C:\Users\khanhle\Desktop\Projects\IDL_18_010-mRICH Carrier Boards\IDL_018_010-mRICH Carrier_Boards_pcb\Carrier Board Final cleaning.PcbDoc

Notes:

Create Pairs From Layer Stack| | Create airs From Used Vias |

Menu

[ ]

There is no drill-pair defined between the layer4 and
layer5

Searching Thru the PCBDOC file does not find any
buried vias pairs between SIG4 & SIG5

Even in the gerberfiles drill pair info doesn't mention
them.
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Design Rules Verification Report
Filename : C:\Users\khanhle\Desktop\Projects\IDL_18 010-mRICH_Carrier_Boards\IDL_018_ Warnings 0
010-mRICH_Carrier_Boards_pcb\Carrier Board Final_cleaning.PcbDoc Rule Violations 0

Total 0

Rule Violations

Clearance Constraint (Gap=8mil) (
Clearance Constraint (Gap=6mil) (All),(All)

Clearance Constraint (Gap=20mil) (Disabled)(Iskeepout),(All)

Clearance Constraint (Gap=5mil) (IsStitchingVia and InNet(GND")),((IsVia and (Not IsStitchingVia)) Or IsPad)
Clearance Constraint (Gap=6mil) (InAny DifferentialPair or InNetClass('INPUT)),(InNamedPolygon(L4 5VAN') or
Clearance Constraint (Gap=20mil) (InNetClass('RF') or InNet('HV_BIAS") or

Short-Circuit Constraint (Allowed=N o) (All),(All)

Un-Routed Net Constraint ( (All))

Width Constraint (Min=6mil) (Max=6mil) (Preferred=6mil) (All)

Width Constraint (Min=1mil) (Max=10mil) (Preferred=2mil) (HasFootprint'ITECH_LOGO))

Power Plane Connect Rule(Direct Connect )(Ex pansion=12mil) (Conductor Width=15mil) (Air Gap=8mil) (Entries=4)
Power Plane Connect Rule(Direct Connect )(Ex pansion=20mil) (Conductor Width=10mil) (Air Gap=10mil) (Entries=4)
Hole Size Constraint (Min=8mil) (Max=129.921mil) (All)

Hole To Hole Clearance (Gap=10mil) (All),(All)

Net Antennae (Tolerance=0mil) (Disabled)(All)

Height Constraint (Min=0mil) (Max=1000mil) (Prefered=500mil) (Disabled)(All)

Total

InNamedPoly gon(L4_5VAN') or InNamedPolygon(L3_5VAP") or

O O O] O] O O] O] O O] O] O] O] O] O] O O] O
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