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Introduction
Resistive  Plate  Chamber  (RPC)  [1]  is  a

gaseous parallel  plate  avalanche detector  based
on  the  principle  of  ionization  of  gas.  Several
high  energy  physics  experiments  like  ALICE,
LHCb,  CMS,  ATLAS,  BESIII,  BELLE,  BaBar
etc  use  RPC for  detecting  muons.  The  factors
which favour the use of RPC in the high energy
physics as well as astrophysics experiments are
fast response , and good time resolution (~ 1 ns),
flexibility  in  segmentation,  robustness  and  the
relatively low cost  of  production [2].  RPC has
also a good spatial resolution (~ mm).

A front-end electronic (FEE) board made of
NINO-ASIC  has  been  used  for  testing  a  RPC
with  cosmic  rays.  NINO-ASIC  is  a  8-channel
amplifier-discriminator  chip  and  it  was  first
developed by CERN for ALICE-TOF [3]. CMOS
technology  of  0.25  µm [3]  had  been  used  for
fabrication  of  NINO.  Low  power  requirement
(40  mW/channel)  [3]  made  NINO  a  suitable
technology for use in large experiments as FEE.

The  NINO-ASIC  has  differential  input,
Low  Voltage  Differential  output  (LVDS),  the
output pulse width depends upon the charge of
the input signal  and fast  amplifier  to minimize
time jitter. The FEE board accepts either positive
or negative polarity signal. The voltage required
to operate the board is ± 4 V. Integrated circuits
on  the  board  convert  single  polarity  signal  to
differential  input  signal  for  NINO-ASIC.  The
board has eight input channels J1 to J8.

Performance of a bakelite RPC using
NINO FEE Board 

We have fabricated a 30 cm x 30 cm oilfree

bakelite RPC with 0.2 cm gas gap using standard
method as explained in [1]. The measured bulk
resistivity of the bakelite sample is ~ 9x1011Ωcm
whereas the surface resistivity is ~ 3 x 1012 Ω/   .
The RPC has been operated in standard cosmic
ray setup in avalanche mode gas mixture R134a :
iC4H10 :: 82 : 18. Signal have been readout by a
pick up panel consisting of copper pick up strip
each  of  dimension  30  cm  x  2.3  cm.  The  lab
temperature was kept constant at 24  °C and the
relative humidity have been measured to be 60%
throughout  the  experiment.  The  master  trigger
has  been  given  by  the  combinations  of  two
paddle scintillators ( 20 cm  x  8.5 cm) and one
finger scintillator ( 7 cm x 1.5 cm). 

The negative analog signal from anode has
been  given  as  input  signal  to  the  FEE  board
which  amplified  and  discriminated  the  signal.
Then the LVDS output from the board has been
converted  into  NIM  signal  by  two  converters,
LVDS  to  ECL and  then  ECL to  NIM  before
processing  the  NIM signal  to  the  Counter  and
TDC  module.  Test  Results  of  the  RPC  for
avalanche  mode  gas  mixture  have  been
discussed.

Efficiency and Noise Rate Test
The NIM logic pulse of RPC has been put

in  coincidence  with  the  combination  of
scintillators signal and it formed the coincidence
trigger. Ratio of coincidence trigger rates to mas-
ter trigger rates gives us the efficiency of RPC
and  the threshold has been kept at around 2 mV.
Fig.1 shows the variation of the efficiency with
the  applied  voltage.  The  efficiency  plateauhas
been observed at 13.5 kV and  it is beyond 80 %.
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Fig. 1 Efficiency as a function of applied voltage
for different inputs of NINO FEE board

Noise  rate  of  the  RPC  has  been  measured  as
well. Fig.2 shows the noise rate plot of the RPC. 

Fig.2 Noise Rate as a function of applied voltage
for different inputs of NINO FEE board

Time Resolution Measurement
The  time  resolution  of  RPC  has  been

measured using a 12-bit TDC module. In Fig.3,

Fig.3 Time  Resolution  of  RPC  at  12  kV  in
avalanche mode gas mixture. 

 the TDC spectra of RPC at 12 kV using NINO
FEE  has  been  shown.  Here  TDC  start  comes
from the scintillators and stop is the NIM RPC
signal.  It  is  a  preliminary  result  of  time
resolution and time resolution of the RPC is 2.66
ns. No scintillator correction, slewing correction
has been done.
     
Conclusions and outlook

The  RPC  has  shown  promising  results
while testing with the NINO FEE board. It has
shown  ~  80%  efficiency  in  detecting  cosmic
muons with a noise rate of ~ 40 Hz/cm2. The low
threshold in the NINO board may be a possible
reason  for  high noise rate.  We plan to test  the
RPC  for  different  gas  mixtures  to  achieve  an
efficiency  above  95%.  The  calibration  of  the
NINO  onboard  threshold  with  input  pulse
amplitude need to be done. The time resolution
of RPC is ~ 2.66 ns at 12 kV for avalanche mode
gas mixture. The minimum time resolution of the
RPC has to  determined by measuring the time
spectra over the full plateau region of voltages.
The signal charge has to be measured by time-
over-threshold  for  slewing  correction.  As  J7
input  of  the  board  was  not  working  properly,
efficiency and noise rate data for the particular
input has not been measured.
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