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Implementation of the PXL power system
The PXL power supply system is documented below.
The structure of the PXL detector consists of 10 sectors divided into 2 detector halves of 5 sectors each. Each sector contains 4 sensor ladders. Each detector half is inserted independently and is supplied with its own power cable connection through a connector of the patch panel. Each sector is serviced by one Mass Termination Board (MTB) which provides buffering and regulates and latch-up protects the power supplied for each of the 4 ladders independently.
Power required per sector:
	Item
	Voltage
	Current
	Comment

	Ladder
	3.3V Analog
	0.7-1.1 A
	4 per MTB

	Ladder
	3.3V Digital
	0.7-1.1 A
	4 per MTB

	MTB
	5.0V
	~1.0A
	Logic 

	MTB
	3.3V
	~1.0A
	buffer



The basic needs are ~9A of 3.3V and ~1A of 5V per sector.
The basic structure is shown below:
[image: ]
Figure 1 Overall structure of the power path for PXL. The power returns are not shown but are symmetric with the power lines. The sense lines are not shown but are listed in the tables.
Power Supplies
We are using TDK-Lambda Corporation GEN8-180-LANGenesys(TM) DC Power Supply: 1500W, 8V, 180A, 1U, FULL RACK, input 85-265 VAC, 47-63Hz, US , Embedded MD Slave Interface Options: LAN Interface - LXI Compliant. The full data sheet may be found at http://www.us.tdk-lambda.com/hp/product_html/genesys1u.htm. There are a total of 3 power supplies. One each for the 4V North and South detector halves and a single power supply to provide 6V to both the North and South detector halves.
Patch-panel connectors
Each detector half contains two connectors on the detector half patch panel. The main power connection is made with Andersen power 6 pin SPEC Pak connectors. The full data sheets can be found at http://www.andersonpower.com/products/spec-pak.html. The sense lines are routed through the patch panel with 0.3” face diameter micro-connectors Mcmaster part # 6897K56 and 6897K55. 
Fuses and power cabling to bulkhead feedthrough
The cables being used to carry power from the power supplies are standard 10/4 stranded power cable with 2X 20 AWG sense lines per cable. We use two 10/4 cables per detector half. The full connection table is shown below:
North Detector Half
	Cable #
	Conductor #
	PS connection
	Connector pin #
	Comment

	1
	1
	PXL PS 4V North +
	Powerspec 1
	Fused at PS

	1
	2
	PXL PS 4V North +
	Powerspec 2
	Fused at PS

	1
	3
	PXL PS 4V North -
	Powerspec 3
	

	1
	4
	PXL PS 4V North -
	Powerspec 4
	

	1
	Sense 1
(red)
	PXL PS 4V North sense +
	
	Polyfused inside IDS

	1
	Sense 2
(red/black)
	PXL PS 4V North sense -
	
	

	2
	1
	PXL PS 6V +
	Powerspec 5
	

	2
	2
	PXL PS 6V -
	Powerspec 6
	

	2
	3
	NA
	NA
	

	2
	4
	NA
	NA
	

	2
	Sense 1
(red/white)
	PXL PS 6V sense +
	
	

	2
	Sense 2
(green/yellow)
	PXL PS 6V sense -
	
	



South Detector Half
	Cable #
	Conductor #
	PS connection
	Connector pin #
	Comment

	3
	1
	PXL PS 4V South +
	Powerspec 1
	Fused at PS

	3
	2
	PXL PS 4V South +
	Powerspec 2
	Fused at PS

	3
	3
	PXL PS 4V South -
	Powerspec 3
	

	3
	4
	PXL PS 4V South -
	Powerspec 4
	

	3
	Sense 1
(red)
	PXL PS 4V South sense +
	
	Polyfused inside IDS

	3
	Sense 2
(red/black)
	PXL PS 4V South sense -
	
	

	4
	1
	PXL PS 6V +
	Powerspec 5
	

	4
	2
	PXL PS 6V -
	Powerspec 6
	

	4
	3
	NA
	NA
	

	4
	4
	NA
	NA
	

	4
	Sense 1
(red/white)
	PXL PS 6V sense +
	NA
	Polyfused inside IDS

	4
	Sense 2
(green/yellow)
	PXL PS 6V sense -
	NA
	



Each power conductor is individually fused to protect that conductor. The fuses are placed in-line with the cable conductor and the PS outputs. The fuses selected are inline blade style fuse holders Mcmaster part Number 8110K4 shown below.
[image: ]

Internal Detector half wiring and distribution
Inside the detector half patch panel, the power and power return lines from the Andersen Spec-pak connectors are connected with #10 stranded wire to power bus blocks. The power distribution bus is a two circuit 130A screw terminal power bus Mcmaster part # 9290T11 shown below. There are five circuit attachment screws per bus.
[image: ]
The power return bus is a single circuit bus 130A with 10 screw terminals Mcmaster part # 9290T14 shown below.
[image: ]
The internal wiring is shown below:
[image: ]
The wire harness to each MTB consists of 4 x #14 stranded copper wire (Mcmaster part # 8082K78) terminating in a Molex 2.36mm Diameter Standard .093" connector Part Number: 03-09-1049. The full data sheet may be found at http://www.molex.com/molex/products/datasheet.jsp?part=active/0003091049_CRIMP_HOUSINGS.xml. 

The cable length is 1.75 meters from the bus terminals to the Molex connector. The cable pin out is listed below:
	Cable #
	Conductor #
	Carries
	Molex Connector pin #
	Comment

	MTB1
	1
	4V
	1
	

	MTB1
	2
	GND
	2
	

	MTB1
	3
	6V
	3
	

	MTB1
	4
	GND
	4
	

	All 5 MTB cables have the same pin out and construction
	
	
	
	



The MTB has internal polyfuse protection as shown in the schematics which may be found at http://rnc.lbl.gov/hft/hardware/docs/ultimate/PIXEL_RDO_MASS_TERM_V2.1.DSN (in ORCAD format).
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