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Tasks
• Power supply temperature monitor: 

 144 sensors per rack group: approximate 9 power supplies, each PS contains 16 sensors. 3 PS rack 
group.  

 144 * 3 racks/cell *30 cells  = 12,960

• Magnet temperature(recently implemented) monitor:
 60 sensors per cell.  30 cells. 
 60 * 30 =1800

• Monitors power supply 3Φ AC input current: 
 18 sensors/rack.  4 rack/group, 3 rack group for PS system (RGA to RGC) 
 18 * 4 * 3 * 30 = 6,48

• Resets RCU micro and PSI FPGA to power up state: 
 12 Reset switch per rack.  
 12 * 4 * 3 * 30 = 4,320

• Rack temperature and humidity monitor: (for all rack groups)
 4 per rack group.  6 rack group per cell: RGA to RGF.
 4 * 6 * 30 = 720

Total sensor counts: about 26,280.  

How to accomplish this tasks with low cost ?   
RTD costs about $30/sensor  too expensive.
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1-Wire System: Device and Network
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NSLS-II 1-Wire System: 1st Generation

Sensors(slaves): 
Temperature sensor: DS18B20
Monitors Humidity: Honeywell HIH 400 and DS2438
Monitors power supply 3Φ AC input current DS2450
Resets chip: DS2406

1-wire master: HA5
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NSLS-II 1-Wire System: 1st Generation

1-Wire Server
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1-Wire System 

Benefits or advantages:
• Low cost: $2/sensor
 Multiple slaves are accessed using only 2-wires in this interface type. 
 The data rate of 16.3 Kbps(in standard mode) and 163 kbps (in overdrive mode). 
 The interface: low power, low cost, easy to implement. 
 The interface supports longer distance (about 300 meters). 

Disadvantages:
 Though the interface supports longer distance, it is limited due to noise and cable 

capacitance. 
 It supports slower speed of communication. 
 1-wire slave devices are manufactured by Dallas Semiconductor (Maxim Integrated) 

only. 
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NSLS-II 1-Wire System (1st Generation): softioc

StreamDevice EPICS Support - OneWire Protocol
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NSLS-II 1-Wire System (1st Generation): softioc

Stream read block data  aSub process  write to PVs
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1-Wire System: CSS page of 1st Generation
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1-Wire System: Power Supplies Temperature
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NSLS-II 1-Wire System: 2nd Generation

The DS2483 is an I2C-to-1-Wire bridge device that interfaces directly to standard 
(100kHz max) or fast (400kHz max) I2C masters to perform protocol conversion 
between the I2C master and any downstream 1-Wire slave devices.
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NSLS-II 1-Wire System: 2nd Generation



13

NSLS-II 1-Wire System (2nd Generation): softioc

Python socket programing to get block data  parse data  write to PVs 
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1-Wire System (2nd Generation): CSS OPI

RTD + PLC

1-WireC
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THANK YOU


