
  

DCDC­Converters
Tests and Options

LII. PANDA Meeting, JLU Giessen - March 2015



  

LII. PANDA Meeting, JLU Giessen - March 2015

- Testing bench for DCDC regulator modules
- “Modular” (so far FEASTMP, soon PIX_V13)

● 4 instruments connected to PC via RS232
• power supply (Hameg HM8143)
• electric load (Gossen 32EL  150R30)
• Multimeter – Voltage (Tektronix DMM4020)
• Multimeter – Temperature (Keithley 2000)

● Module connected to water-cooled heat sink
• approx. 15°C

● Controlled via GUI
• set and read instruments manually
• automated scans

Test Bench
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Test Bench ­ Setup
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Test Bench ­ Setup
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Test Bench ­ Results
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- MOD_00233_1V2
- T

amb 
≈ 21.5°C

- NO COOLING!
- V

in
 = 8.0 V, I

out
 = 6.0 A

attempt to trigger over-temperature shut-off failed
 → thermal contact to heat sink almost too good 

heat sink temperature: 49,5°C

Test Bench ­ Results



  

Test Bench ­ Results
- MOD_00233_1V2
- T

amb       
≈ 21.5°C

- T
heat sink

≈ 15.5°C

- Q       ≈ 1 l/min

● Voltage 
 - 5 V – FEASTMP min. operating voltage
 - 8 V – max. voltage Wiener MPV8008LI

● PASTA (approx./from simulations)
 - 100mA analog supply
 - 100mA digital supply

- p-side (7 chips)  → 0.7 A +MDC(0.2A)
- n-side (4 chips)  → 0.4 A

45 43.3 42.2 40.7 38.5 37.7 36.2

62.2 59.6 57.8 56.6 55 53.1 51.5

69.9 68.1 66.6 65 63.3 62.2 61.5

73.8 72.7 71.4 70.2 69 67.3 66.5
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Test Bench ­ RF
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Test Bench ­ RF
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MVD services ­ DCDC
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Not enough space
for cable routing!

- Vast amount of DCDC regulators needed
- 1184 already for the strip part
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MVD services ­ DCDC
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- Vast amount of DCDC regulators needed
- 1184 already for the strip part

● FEASTMP
• DCDC module chosen to be used in the MVD
• CERN developed
• module design "spacious"

(PCB area, component spacing, …)
 → Smaller DCDC module favorable
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MVD services ­ DCDC
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- Vast amount of DCDC regulators needed
- 1184 already for the strip part

● FEASTMP
• DCDC module chosen to be used in the MVD
• CERN developed
• module design "spacious"

(PCB area, component spacing, …)
 → Smaller DCDC module favorable

● Possible option: PIX_V13
• developed at RWTH Aachen for CMS Phase-1 Pixel Upgrade
• employs CERN FEAST ASIC as well
• smaller module outline
• design could be adopted for the MVD
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FEASTMP vs PIX_V13
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FEASTMP vs PIX_V13
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FEASTMP vs PIX_V13
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● "Commercial off-the-shelf"
• acquire from CERN
• modules are tested

(temperature cycles)
 → easy/safe option

● Same architecture as FEASTMP
● Design available from Aachen
● Needs work:

• acquire FEAST ASIC from CERN
• PCB production
• PCB assembly
• tests of all modules for the MVD

● Further optimization possible 
(size, thermal interface, connector, 
HalfSw, frequency, …)


