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Serial power (Mitch Newcomer)
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 Stavelet (4 modules, 8 readout hybrids) used with serial 

power

 Protection scheme with a small hybrid (BNL)

 Over-voltage, ON/OFF

 Serial Power Protection (SPP) chip development in 

130nm

 Modulation of the main power line to send commands (e.g. 

ON/OFF)
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The Stavelet

Hybrid 0 1 2 3 4 5 6 7

BCC 62 61 60 59 58 57 56 55

MUX 7 6 5 4 3 2 1 0

DEMU

X

14/15 12/13 10/11 8/9 6/7 4/5 2/3 0/1

Coupling DC AC AC DC AC DC AC DC

Module 0 1 2 4

s/n 1 9 3 4

Stavelet Numerology (@RAL) 

S@
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All hybrids on

Slow control disables

odd hybrids

Slow control disables

even hybrids

22.7V

5.09A

12.7V

5.09A

Each hybrid may be bypassed using the PPB 1-wire operated shunt

Voltage differences consistent with 2.5V per hybrid

2.7V overheads: bus tape, bond wires, PPB PCBs, external cabling
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Shunt LDO regulator (Laura Gonella)
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 Included in FEI4 and recently tested

 Behaviour well understood

 Good candidate for serial powering of the pixel 



Shunt-LDO reminder

Combination of a LDO and a shunt transistor

Shunt regulation circuitry  const Iload

LDO regulation loop  constant Vout
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Shunt-LDO: simplified schematic

LDO compensates 

Vout difference

VOUT1

VS1 VS2

VOUT2RL1 RL2

Isupply

Isupply

RS1 RS2

I1 I2

VOUT1+VS1=VOUT2+VS2

VOUT1 > VOUT2

VS1 < Vs2

2 Shunt-LDOs in parallel: 

equivalent circuit

 Shunt-LDO can be placed in parallel without problems due to mismatch

 Shunt-LDO with different Vout can be placed in parallel

 Shunt-LDO can cope with increased Iin
 Normal LDO operation when shunt circuitry is off

11 ATLAS-CMS Power Working Group



Shunt-LDO: voltage generation

 Vout reaches the selected value after 

saturation of the regulator

 Measurement however show differences 

wrt simulation

 Abrupt jumps 

 Vout < 2Vref, and decreases with increasing Iin

Simulation(*)

12 ATLAS-CMS Power Working Group

(*) Shunt-LDO schematics including IO pads

Reg2 Reg1



Conclusion
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 Both regulators on chip have been operated stand-alone 

as Shunt-LDO and LDO

 Regulator basic functionalities have been asserted

 The regulator works fine!

 More results to come... 



Switched capacitor DC-DC 

(Yunpeng Lu)
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 Included also in the FEI4

 Vout / Vin = ½

 Some optimisation to be done with respect to noise
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Conclusion
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 We have seen that the DC-DC converters are now very 

much optimised and do not introduce extra noise 

 We have seen good progress on the serial power side in 

terms of protection and control

 The power working group has only been attended by 

people from the tracker community

 However the work done for getting a radiation hard POL 

DC-DC converter is in my view very relevant to the 

calorimeter and muon community


