
  

Overview 

The Charged Heavy Ion COunter (CHICO) is comprised of two 
equivalent halves referred to as the upstream and downstream 
detectors (as seen from the particle beam’s point of view). 
Each half consists of twenty segments which are gas-filled 
volumes separating a positive (anode) plate and a negative 
(cathode) plate. Ions traveling through the gas create free 
charges that are collected at the plates resulting in the 
generation of small signals. To be useful these signals 
require amplification to a level suitable for use in the 
data acquisition systems. The electronics to perform this 
amplification are referred to as CHICAs for Charged Heavy-
Ion Counter Amplifiers. From this point forward the term 
CHICA will be defined to be: "one of the twenty printed 
circuit boards mounted with the CHICO detector for the 
purpose of amplifying the detector’s signals. Each printed 
circuit board is comprised of four input and four output 
channels.". 
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This demands that the amplifiers be situated in an available 
space that limits the physical size of the amplifier 

assembly to 10.5 inches in length and requires that the 
array "wrap around" the beamline adjacent to CHICO. To 

accomplish this it has been decided to break the array up 
into twenty identical printed circuit boards, each board 

containing two cathode and two anode input channels and two 
cathode and two anode output channels. Ten of these boards 
will then be used to wrap around the beampipe upstream of 
CHICO, and ten downstream to complete the entire system. 

This is show in the following photograph (ruler is 3.5inches 
long). 
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Specifications 
RF shield & 
Heat sink 
 

Close up photograph of the 
input lines to the amplifier 
board. 



 
Center frequency ∗  500 MHz 

Input channels 80 (40 anode, 40 cathode) 

Output channels 80 (40 anode, 40 cathode) 

Anode channel gain 50 dB 

Cathode channel gain 60 dB 

CHICA size 10.5" x 1.00" x <0.25" 

Cathode amplifiers 
(timing) Inverting (positive in / negative out) 

Anode amplifiers (timing) Non-inverting (negative in / negative out) 

Heat removal requirements 81.4 watts for the entire CHICA 20 board 
array. 

DC supply power (entire 
array) +15 VDC, 4.6 amps, 69 watts. 

  +5 VDC, 2.48 amps, 12.4 watts. 

∗ Operation between 100 MHz and 700 MHz is acceptable but will result in 
varying phase and amplitude of the overall transfer function. 

 
 
 


