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Crate layout:
TDC1Ea: 1 VME crate (290W) + 1 NIM (100 W)  (Outlet 1: 20A)
· VME crate 1: 1 CPU + 1 TI + 10 TDC (MWPC) + 2 TDC (hodo, 86 channels)
· NIM crate: 2 LeCroy 429A Fanout (for fanout TDC STOPs, 1 for TDC1Ea VME, 1 for TDC1Eb VME) + 2 LeCroy 429A Fanout (for frontend BUSY OR, 1 for TDC1Ea VME, 1 for TDC1Eb VME) + 1 LeCroy 429A Fanout (1st section for 2 L1A fanouts, 2nd section for BUSY OR; fast cable to TS)

TDC1Eb: 1 VME (290W)  (Outlet 1: 20A)
· VME crate : 1 CPU + 1 TI + 12 TDC
 
TDC1Wa: 1 VME crate (270W) + 1 NIM (100 W)  (Outlet 2: 20A)
· VME crate: 1 CPU + 1 TI + 11 TDC
· NIM crate: 2 LeCroy 429A Fanout (for fanout TDC STOPs, 1 for TDC1Wa VME, 1 for TDC1Wb VME) + 2 LeCroy 429A Fanout (for frontend BUSY OR, 1 for TDC1Wa VME, 1 for TDC1Wb VME) + 1 LeCroy 429A Fanout (1st section for 2 L1A fanouts, 2nd section for BUSY OR; fast cable to TS)

TDC1Wb: 1 VME (270W)		(Outlet 2: 20A)
· VME crate : 1 CPU + 1 TI + 11 TDC

St1 Disc: 1 CAMAC (120W) + 1 NIM crate	(Outlet 3: 20A)
· CAMAC: 6 LeCroy 4416 Discriminators (total 86 channels, NIM-in ECL-out, adjust coax cable delay before inputs)
· NIM: (Delay boxes??)
· Patch Panel: BNC-in LEMO-out (for hodo signals) + delay cables

TDC2E: 1 VME (250W) + 1 CAMAC (120W) + 1 NIM (40 W)	(Outlet 3: 20A)
· VME crate: 1 CPU + 1 TI + 8 TDC + 2 TDC (Hodo, 82 channels)
· CAMAC crate: 6 LeCroy 4416 Discriminators (total 82 channels, NIM-in ECL-out, adjust coax cable delay before inputs) 
· NIM: 1 LeCroy 429A Fanout (for TDC STOP) + 1 LeCroy 429A Fanout (for BUSY OR; fast cable to TS)
· Patch Panel: BNC-in LEMO-out (for hodo signals) + delay cables

TDC2W: 1 VME (210W) + 1 NIM (40W)	(Outlet 4: 20A)
· VME: 1 CPU + 1 TI + 8 TDC
· NIM: 1 LeCroy 429A Fanout (for TDC STOP) + 1 LeCroy 429A Fanout (for BUSY OR; fast cable to TS)

Trigger Supervisor: 1 VME(9U) (280W) + 1 NIM (60W)	(Outlet 5: 20A)
· VME crate 1: 1 CPU + 1 TS + 9 Scalers + 2 I/O Registers
· NIM: 1 LeCroy 429A Fanout (L1A from TS; for TDC STOP to ROCs, use 8 fast cables) + 1 LeCroy 4616 ECL-NIM convertor (convert TS signals to NIM before fanout; convert NIM signals to ECL before input to TS) + 1 LeCroy 429A Fanout (for TS Trigger inhibit input; BUSY OR from ROCs) + spill signals(?)

Trigger Matrix: 1 VME (6U) (130W) + 1 NIM (50W)	(Outlet 5: 20A)
· VME crate 2: 1 CPU + 5 Caen V1495
· NIM: 1 LeCroy 429A Fanout (fanout RF clocks before V1495) + 1 Ortec T140 zero crossing Disc (convert RF to logic pulse, NIM) + 3 P/S 792 Delay Box (for adjusting RF clock timing)

TDC3E: 1 VME (370W) + 1 CAMAC (40W) + 1 NIM (200W)	(Outlet 6: 20A)
· VME: 1 CPU + TI + 15 TDC + 1 TDC (hodo, 32 channels)
· CAMAC: 2 LeCroy 4416 Discriminators (for station 3 hodo)
· NIM: 6 LeCroy 4616 NIM-ECL convertors (Note: 6 NIM-ECL convertors are for signals from Station 4; output ECL signals send to V1495 directly) + 2 LeCroy 429A Fanout (for TDC STOPs; 1 for TDC3E, 1 for TDC4E) + 2 LeCroy 429A Fanout (for BUSY OR; 1 from TDC3E, 1 from TDC4E; 2 fast cables to TS)
· Patch panel: BNC-in LEMO-out (for hodo signals; 32 channels) + delay cables

TDC3&4W: 1 VME (390W) + 1 NIM (80W)  (Outlet 7: 20A)  (use 2 VME crates and CPUs if possible; 1 for each station)
· VME: 1 CPU + TI + 14 TDC + 3 TDC(prop tube west, 192 channels)
· NIM: 2 LeCroy 429A fanout (for 17 TDC STOPs;) + 2 LeCroy 429A Fanout (for 17 BUSY OR; 2 fast cables to TS)

TDC4E: 1 VME (210W) + 3 NIM (720W)	(Outlet 8 : 20A) & (Outlet 9: 20A)
· VME: 1 CPU + TI + 6 TDC(prop tube east, 352 channels) + 2 TDC(hodo, 96 channels)
· NIM 1: 12 Philips 710 disc
· NIM 2: 12 Philips 710 disc
· NIM 3: 12 LeCroy 624 meantimers

Patch panel rack:
· Patch panel: BNC-in LEMO-out (for hodo signals; 192 channels from St. 4, become 96 channels after Meantimers) + delay cables

Misc: (Outlet 10: 20A)
· TV camara
· Miscellaneous

Summary of racks: 14  (6”6’) racks
Summary of crates: 
10 (6U) VME + 1 (9U) VME crates
3 CAMAC crates
11 NIM crates (12?)

Summary of power needed:
· Each crate, regardless the type, would require 400 Watts in maximum.
· 120V, 20A, A.C. power outlets: 10


Summary of modules:
MVME6100 CPU: 11 (Motorola)
Trigger Supervisor: 1 (JLab)
Trigger Interface: 9 (JLab)
FPGA Trigger Logic: 5 (Caen 1495)
VME scalers: 9 (JLab)
VME I/O registers: 2 (SIS 3600)
VME 64 channel Latch: 7 (IPAS card)
VME 64 channel TDC: 98 (IPAS card)
CAMAC 16 channel Discriminator with 2 ECL outputs: 14 (LeCroy 4416 or Philips 7106)
NIM 16 channel NIM-ECL convertor: 7 (LeCroy 4616 or Philips 726)
NIM 8 channel Discriminator: 24 (Philips 710)
NIM 8 channel Meantimer: 12 (LeCroy 624)
NIM 16 channel Fanout/Logic modules: 25 (LeCroy 429A)
NIM Ortec T140 zero crossing Discriminator: 1
NIM 2 channel Delay Box: 3 (Phillips 792)

Miscellaneous:
Need fans for 11 NIM crates
A few on-rack scalers
On-rack scopes
Power cords and outlets

V1495 Trigger Logic connection

	　
	A
	B
	D
	E

	1
	st1uy (20)
	st2uy(22)
	st4Auy(16)
	st4Buy(16)

	2
	st1ly (20)
	st2ly(22)
	st4Aly(16)
	st4Bly(16)

	3
	st1ux(23)
	st2ux(19)
	st3ux(16)
	st4ux(16)

	4
	st1lx(23)
	st2lx(19)
	st3lx(16)
	st4lx(16)

	5
	1C
	2C
	3C
	4C




Trigger Supervisor & Trigger Interface branch connection
Arrange by Stations; each Station use one branch.


Installation plan
1. Clean the Hall area 
2. Racks in position
3. Install rails and plates; power outlets
4. Get crates and electronics; install
5. Prepare cables
6. Install Trigger Supervisor + 2 TI + 2 SIS3600; first CODA run with TS
7. Move E906-daq1 down the Hall area
8. Network for the CPUs
9. Cable connection and testing; cables trays
10. TDC testing <-> FPGA code <-> circuit debug
11. Mass production of IPAS Latch cards
12. Install IPAS latch cards in multi-crates with TS system
13. Trigger logic modules programming
14. Spill signals for slow control
15. Online monitoring; histogram display
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