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The powering concept for the Silicon 
Tracking System of Compressed Baryonic 

Matter experiment at FAIR 
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The	
  CBM	
  experiment	
  at	
  FAIR/GSI	
  

!   fixed	
  target	
  setup	
  to	
  inves_gate	
  the	
  QGP	
  phase	
  
diagram	
  in	
  region	
  of	
  high	
  baryon-­‐densi_es	
  

!   very	
  high	
  interac_on	
  rate	
  environment:	
  	
  
105	
  -­‐	
  107/s	
  (A+A),	
  up	
  to	
  109/s	
  (p+A)	
  

!   allows	
  to	
  study	
  the	
  equa_on-­‐of-­‐state	
  of	
  nuclear	
  
maeer	
  at	
  neutron	
  star	
  core	
  densi_es	
  and	
  the	
  

search	
  for	
  phase	
  transi_ons,	
  chiral	
  symmetry	
  
restora_on	
  and	
  exo_c	
  forms	
  of	
  QCD	
  maeer	
  

LV	
  +	
  HV	
  noise	
  measurement	
  results	
  
Ac@vi@es	
  at	
  GSI:	
  	
  

!   1.2V,	
  1.8V	
  low	
  drop	
  voltage	
  stabilisers	
  
	
  	
  	
  	
  	
  developed	
  	
  
	
  	
  	
  	
  	
  in	
  SCI	
  Chandigarh	
  
	
  	
  	
  	
  	
  India	
  
!   1.8V,	
  2.4V,	
  1.5	
  and	
  2.5V	
  FEAST	
  DC/DC	
  
converters	
  

	
  	
  	
  	
  developed	
  
	
  	
  	
  	
  at	
  CERN	
  
	
  
!   driven	
  by	
  12V	
  floa_ng	
  power	
  supplies	
  
from	
  outside	
  (~1800	
  channels,	
  
commercially	
  available)	
  

	
  
!   500	
  V/	
  few	
  mA	
  floa_ng	
  power	
  supplies	
  
with	
  pairwise	
  common	
  ground,	
  placed	
  
some	
  100	
  m	
  from	
  the	
  pit	
  	
  (~1800	
  
channels,	
  commercially	
  available)	
  

	
  

High	
  voltage	
  requirements	
  

Low	
  voltage	
  components	
  	
  Single	
  silicon	
  sensor	
  powering	
  

Piotr	
  Koczoń1	
  for	
  the	
  CBM-­‐collabora_on	
  
1	
  Detector	
  Lab	
  GSI,	
  Darmstadt,	
  Germany	
  

!   Compact	
  (volume	
  ~3.5	
  m3)	
  	
  Silicon	
  Tracking	
  Sta_on	
  sub-­‐detector	
  
consis_ng	
  of	
  900	
  double	
  sided	
  silicon	
  strip	
  sensors	
  (4	
  m2	
  sensi_ve	
  area	
  in	
  
8	
  layers)	
  placed	
  in	
  a	
  strong	
  (1T)	
  magne_c	
  field	
  for	
  momentum	
  
measurement	
  

!   requires	
  radia_on	
  tolerant	
  electronics	
  and	
  materials	
  
!   magne_c	
  field	
  resilient	
  components	
  	
  
!   	
  efficient	
  voltage	
  converters	
  to	
  reduce	
  heat	
  produc_on	
  inside	
  the	
  detector	
  

and	
  short	
  and	
  low	
  ohmic	
  connec_ons	
  inside	
  STS	
  
!   1800	
  LV	
  and	
  1800	
  HV	
  channels	
  for	
  floa_ng	
  individual	
  powering	
  of	
  sensors	
  

and	
  readout	
  electronics	
  

hfit_s_erfc

Entries  128

Mean    66.19

RMS     37.79

Channel number
0 20 40 60 80 100 120

EN
C

[e
le

ct
ro

ns
]

400

600

800

1000

1200

1400

1600

1800

2000
hfit_s_erfc

Entries  128

Mean    66.19

RMS     37.79

standard_config_HV_GND

ASIC_7_FEB_2_different_configurations

standard_config_HV_GND

standard_config_HV_floating

standard_config_HV_floating+shield

Re
fe
re
nc
es
	
  	
  

Kasinski,	
  K.,	
  Koczon,	
  P.,	
  Ayet,	
  S.,	
  Löchner,	
  S.,	
  &	
  Schmidt,	
  C.	
  J.	
  (2017).	
  System-­‐level	
  
considera_ons	
  for	
  the	
  front-­‐end	
  readout	
  ASIC	
  in	
  the	
  CBM	
  experiment	
  from	
  the	
  power	
  supply	
  
perspec_ve.	
  Journal	
  of	
  Instrumenta_on,	
  12(3).	
  heps://doi.org/10.1088/1748-­‐0221/12/03/
C03023	
  
Kasinski,	
  K.,	
  Rodriguez-­‐Rodriguez,	
  A.,	
  Lehnert,	
  J.,	
  Zubrzycka,	
  W.,	
  Szczygiel,	
  R.,	
  Oqinowski,	
  P.,	
  ...	
  
Schmidt,	
  C.	
  J.	
  (2018).	
  Characteriza_on	
  of	
  the	
  STS/MUCH-­‐XYTER2,	
  a	
  128-­‐channel	
  _me	
  and	
  
amplitude	
  measurement	
  IC	
  for	
  gas	
  and	
  silicon	
  microstrip	
  sensors.	
  Nuclear	
  Instruments	
  and	
  
Methods	
  in	
  Physics	
  Research	
  Sec_on	
  A:	
  Accelerators,	
  Spectrometers,	
  Detectors	
  and	
  Associated	
  
Equipment,	
  908,	
  225–235.	
  heps://doi.org/heps://doi.org/10.1016/j.nima.2018.08.076	
  

STS	
  
Xyter:	
  

DC/DC:	
  

LVR:	
  

CERN	
  S.Michelis	
  et	
  al.	
  
heps://project-­‐dcdc.web.cern.ch/project-­‐dcdc/public/Documents/FEASTMod_Datasheet.pdf	
  LV+HV	
  

Power	
  
supply:	
  

Radia_on	
  Hardened	
  Low	
  Drop-­‐Out	
  Voltage	
  Regulator	
  (LDO)	
  –	
  1.8	
  V	
  /	
  1.6	
  A,	
  Pre-­‐Produc_on	
  
Technical	
  Interface	
  Document,	
  March	
  2019,	
  Semi–Conductor	
  Laboratory,	
  Department	
  of	
  
Space,	
  Government	
  of	
  India,	
  S.A.S.	
  Nagar,	
  Punjab-­‐160071	
  

hep://www.wiener-­‐d.com/sc/power-­‐supplies/mpod-­‐-­‐lvhv/mpod-­‐crate.html	
  
hep://www.wiener-­‐d.com/sc/power-­‐supplies/mpod-­‐-­‐lvhv/mpod-­‐hv-­‐module.html	
  
hep://www.wiener-­‐d.com/sc/power-­‐supplies/mpod-­‐-­‐lvhv/mpod-­‐crate.html	
  

Ionising	
  dose:	
  

HV	
  FLT:670e	
  
HV	
  GND:650e	
  
HV	
  FLT+SHLD	
  
_GND:590e	
  

A.Senger,	
  	
  
heps://fair-­‐center.eu/fileadmin/fair/experiments/CBM/tmp/CBM_FLUKA.htm	
  STSxyter	
  noise	
  with	
  a	
  6cm	
  strip	
  sensor	
  	
  

and	
  20	
  cm	
  micro	
  cable	
  bonded	
  on	
  the	
  chip	
  

not	
  connected	
  	
  
channels	
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STS	
  for	
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  SIS100	
  

Silicon	
  Tracking	
  Sta@on	
  detector	
  for	
  CBM	
  	
  


