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Abstract: A  dual  channel  ultrafast  Amplifier  &  Discriminator  circuit  consists  of  two 

independent  channels  of  electronics  housed  in  a  single  width  NIM  module,  has  been 

successfully prototyped and bench tested. This unit will be used to process the signals from 

Charge  pick-off  units  of  superconducting  Linac  (linear  accelerator)  of  IUAC,  for  beam 

energy measurement and other diagnostic purposes. 



Specifications : Dual ultrafast Amplifier & Discriminator circuit

Form factor : single wdith NIM cabinet

Input DC supply : +6V / 0.2A, -6V / 0.8A

Printed circuit board : FR-4, 4 layer

Connectors : Sub miniature Type A (SMA-F)

Wide band Amplifier 

Bandwidth : 10MHz – 2.2 GHz (-3dB) ¥ 

Power gain : +21dB¥

Supply : +5.2V, 50mA each

No. of Amplifiers : 2 (one independent, one is connected with discriminator)

Attenuation : Attenuation possible “Pi” type at input & output

Ultrafast Discriminator

Input dynamic range : -2V to +3V across 50 ohms (clamped to +/-5V)

Bandwidth of comparator : 8 Ghz

Low Level Threshold (LLTH): -2V to +0.3V adjustable from front pnel

LLTH monitor : 1/10th of actual through 2mm jack

Outputs RAW : Fast NIM unshaped signal 

Output Shaped : 2 Nos. of Fast NIM  width adjustable (10ns to 200ns) on PCB 

Edge selection : Switch selectable (FP) selection on +/- edge of RAW signal

Visual indication : LED Blinker on FP

Note: (¥) Refer to Plot: 1



Descriptions:  Dual ultrafast Amplifier & Discriminator module houses two independent 

channels of electronics housed in a single width NIM module, to process the signals from 

Charge  pick-off  units  of  superconducting  Linac  (linear  accelerator)  for  beam  energy 

measurement  and other  diagnostic  purposes.  The typical  signal  generated by the charge 

pick-off units are ultrafast signals and typically havings pulse width around 1ns. Such pulses 

have signal bandwidth of more than 1GHz. In order to preserve the signal to noise ratio, a 

low noise, wideband (30dB) preamplifier has been used to amplifiy signal from the charge-

picko off unit.

The  module  houses  a  spare  wideband  amplifier  (upc1678-CEL)  and  another  identical 

wideband amplifier is wired at the input of a ultra fast low level discriminator as shown in 

Fig:1. These wideband amplifiers are cascaded when required and used to boost the input 

signal  before  further  processed.  The  provision  for  attenuator  at  input  and  output  of 

amplifiers can be used to adjust the overall amplifier gain. 

A ultrafast discriminator is used to generate a logic signal corresponding to the arrival of the 

pulse  at  the  charge  pick-off  unit.  The  discrimination  level  can  be  set  from front  panel 

trimmer potentiometer and measured with digital multimeter. For this purpose ADCMP581, 

a ultrafast ECL comparator (8GHz bandwidth) is used. The same signal is further processed 

by a monostable multivibrator  to generate  a  wide pulse (300ns)  and denoted as  shaped 

pulse.   This  monoshot  can  be  triggered  on  either  edge  of  the  raw  signal  as  per  user 

requirements with a help of front panel switch. In order to preserve the bandwidth of the 

input and output signals,  SMA type connectors are used.  The logic outputs are suitably 

converted to fast NIM level and provided on panel.

Typical response to ultrafast pulser and sinusoidal wave at different frequencies are plotted 

here. A sample charge pick-off signal due to Linac beam and corresponding logic output is also 

shown here.



Fig:1 Detailed Block diagram of Dual ultra-fast Amplifier & Discriminator circuit



Fig: 2 Amplifier and Discriminator circuits



Fig:3 DC power, reference voltages and spare Amplifiers







Fig:4 Front view of 
NIM module



Plot: 1 Transfer characteristics of upc1678 MMIC Amplifier

Plot: 2 Typical output of Avalanche Pulser and Pulser circuit



Plot: 3 Preamplifier signal from charge pick-off

Plot: 4 Fast NIM Shaped output for above



Plot: 5 Typical response to Pulser signal, raw and shaped outputs

Plot: 6 Typical response to sinusoidal wave 10MHz, and 1000Mhz signals


