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Heater Controller Specification 

• Heater resistance 25 ohms.
• Maximum heater operating voltage 20 

VDC
• Maximum heater current 0.8 amps
• Quantity, twelve heaters
• DC power supply
• Output voltage must not exceed 50 volts 



Heater Controller Specification
(continuation) 

• Overcurrent protection limited to 2 amp
• Noise not to exceed that of a Lakeshore 

Controller #332
– Loop 1: 50 µV + 0.017% of output voltage 

<1kHz RMS
– Loop 2 <0.3 mV <1kHz RMS 



Heater Controller Specification
(continuation)

• Input signal is from a NI cFP-AO-210 analog 
output module

– Signal is 0-10 VDC
– Maximum current 1 mA
– Signals are single-ended, all returns are common.
– Full manual at 

http://www.ni.com/pdf/manuals/323347a.pdf
• The input signal must be isolated from the 

heaters. 



Heater ControlLer Block Diagram



Heater Driver Simulation Schematic



Heater Driver Simulation Results



Heater Driver Simulation Schematic for 
Frequency Response Measurements



Power Filter Noise Simulation Results



Power Filter Frequency Response



Shorted Heater Driver



Current Through Shorted Heater



KEPCO Power Supply



Filter Capacitors



Some Related Links

• SP-4 Surge Protector
– http://www.control-concepts.com/prod_isSuperTrac.asp

• Filter 9312 Neve T1530 EQ Inductor
– http://www.sowter.co.uk/

• Isolation Amplifier AD215
– http://www.analog.com/UploadedFiles/Data_Sheets/210891627ad215.pdf

• High Output Differential Driver AD815
– http://www.analog.com/UploadedFiles/Data_Sheets/450123999AD815_c.pdf



Estimated Hardware Cost

• Heater Control Channel - ~$500.00
• 6-Channel Heater Control Board - ~$4,500.00
• Two Control Boards (12 Channels) - ~$9,000.00 

(considering we will find a crate at home)
• Power Supply - ~$3,000.00
• Cabling - ~$500.00
• Miscellaneous - ~$500.00
• Total Cost - ~$13,000.00 



Time Estimate
• Parts Procurement – 6 … 8 weeks (in parallel with some 

other works)
• Making Parts for PCB Design – 1 week
• Schematic Design – 1 week
• PCB Design – 2 weeks
• PCB Manufacturing – 1 week fast turnaround
• Cable Manufacturing – 1 week
• Board Assembly – 1 week
• Board Debugging – 1 week
• System Assembly and Testing – 1 week
• Installation – 1 week
• Contingency – 2 weeks
• Total Time Estimate – 10 … 12 weeks


