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NAME IC34

LAYOUT
(20:1 SCALE)

EXPERIMENT ATLAS

SUB-DETECTOR  CATHODE STRIP CHAMBER (MUON ENDCAP)

CDET RANGE 40 - 150 PF

CIRCUIT CALIBRATION, AMPLITIDE (PREAMP/SHAPER, TRACK+HOLD, MUX), TIM-
ING(CONSTANT FRACTION DISCRIMINATOR)

NO. CHANNELS 8

CHIP SIZE 4.75MM X 5.29MM

PACKAGE 84-PIN CERAMIC J-LEADED CHIP CARRIER

GAIN 5 - 20 MV/FC, PROGRAMMABLE IN 4 STEPS

PULSE SHAPE BIPOLAR SEMIGAUSSIAN WITH 130 - 550 NSEC PEAKING TIME, PROGRAM-
MABLE IN 4 STEPS

SIGNAL TO 250 FC

NOISE 1800 ELECTRONS R.M.S. (WITH FASTEST SHAPING, CDET = 65 PF)

POWER 70 MW/CHANNEL

COMMENT FACILITATES DATA-DRIVEN READOUT ARCHITECTURE (NO ANALOG PIPE-
LINE)
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	• Similar to AMPLEX
	• Preamp sized for high capacitance
	• 2 mm CMOS
	• Fast shaper/discriminator on each channel
	• Digitally programmable gain and shaping time
	• Follow up on Development for SSC/GEM
	• Currently in the design of CMS, ATLAS, and PHENI...
	• Under Consideration in LHC-B
	• High Resolution for momentum reconstruction (~ 5...
	• Transverse coordinate (~1mm - 1cm)
	• Timing (~ 4 ns)
	• Trigger primitives
	• Almost arbitraty segmentation of cathodes
	• Measured sensitivity to:
	• 0.7pF, 1% tolerance capacitors on every channel
	• groups of every 4th channel pulsed at a time
	• polynomial fit
	• corrected for capacitor variations by second “in...
	• track-and-hold delay skew held to < 20 ns
	• cross-talk correction for channels within a chip...
	1. G. Bencze et. al., “Position and Timing Resolut...
	2. V. Gratchev et. al., “Double Track Resolution o...
	3. E. Beauville, et. al., “AMPLEX - “, Nucl. Instr...
	4. P. O’Connor, “Low-Noise CMOS Signal Processing ...
	5. P. O’Connor, “Monolithic Front-End IC’s for Int...
	6. T. Ferguson, et. al., “Front-End Electronics fo...
	• waveform samples continuously written to capacit...
	• 5-10 samples read out
	• can be deadtimeless
	• no discriminators required
	• deconvolution of overlapping pulses possible (?)...
	• only one sample per strip is written and read
	• exactly at the peak
	• strip is dead until after L1 latency + readout t...
	• discr. outputs required; can also be used to for...

