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Ref TDR Progress

v Add more description of electronics

Figure 5.19: Structure of Preamplifier.

and adopts a folded cascode circuit structure to achieve a gain within the range of 80 to 100 mV/fC.

The shaping circuit performs shaping and filtering processing on the output signal of the preceding amplifier to reduce
signal tailing, filter out noise and interference, and amplify the signal again. The shaping circuit adopts a differential
structure circuit with single-ended input and double-ended output, providing a high power supply rejection ratio.
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Figure 5.20: Structure of Discriminator.

Flgure 5.18: Structure of AFE. The discriminator is a high-speed, high-resolution comparator that obtains a binary comparison result by comparing
the output voltage signal of the shaping circuit with a reference voltage. In this design, the discriminator employs a
structure of cascaded comparators with low open-loop gain but wide bandwidth, forming a high-speed, high-resolution

Preamplifier

The output port of the silicon microstrip sensor can be externally equivalent to a current source, and the pulse area of

its output represents the charge quantity. The analog front-end (AFE) of the readout circuit converts this charge quantity P .
into a voltage and processes this voltage signal through amplification, shaping, analog-to-digital (AD) conversion, and g O Dt Coune
other operations. A single-channel readout circuit includes circuits such as a preamplifier, a first-stage amplifier, a shaping ji, o e f
circuit, and a discriminator. i) F:,,, & Lo

The preamplifier is used to initially amplify the output signal of the detector and complete the conversion of signal il :., o s, 2_‘ — =
form. This design selects a charge-sensitive amplifier structure with excellent noise performance. The charge output by i P
the sensor accumulates on the integrating capacitor, and the peak value of the output voltage signal is proportional to the Z'. —:"I:' T ] [

Eane ™y

input charge. The feedback resistor Rf and the feedback capacitor Cf constitute a charge-discharge circuit.
Although the output of the AFE is a binary signal, the entire AFE circuit still requires high linearity and a large
dynamic range, as well as a certain level of noise suppression capability. This design incorporates a first-stage amplifier

Figure 5.21: Structure of TDC.

The main clock delivered to chip is synchronous with the beam. However, its phase, although constant, is difficult
to predict in advance. Therefore, it is shifted in the dedicated low power DLL to obtain a precise alignment between the
ADC sampling phase and the bunch crossing. The DLL produces a second replica of the 40 MHz clock, which is used to
tune the delay of the internal test pulse for the analogue front-end.
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