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Outline

Diamond detectors need special Front End 

Electronics to match the very high speed of 

carriers in diamond medium.

This work represents a trial to solve FEE for future 

Time Measurement and/or Counting Applications.

1. Motivation 

2. PADI-8 and PADI-8D presentation

3. Summary and outlook



Motivation

S/N ratio (left) and σt (right) as a function of CD, for 
three values of Ri. The resulting dependence of S/N and 
σt on CD and Ri indicates the way for an optimization: 
- A decrease of CD: DETECTOR SEGMENTATION
- an increase of Riof the FEE are required.
- S/N has a maximum for CD*Ri ~ carrier transit time.
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Detector FEE

Estimated pulse heights on 
the input of a Broad Band 50 
Ω Amplifier. (kinetic energy 
1 A Gev, diamond thickness 
d = 300 µm) 



PADI-8 Transient Response



PADI-8 Time Resolution

Measurement with FPGA TDC-10ps Measurement with Tektonix Scope



Measured time resolution for different channel 
combinations of one chip (channel 1 against the 7 
others). The test pulse (0.25V amplitude and 3ns 

width) is attenuated by the specified value.

PADI-8 Channels uniformity

(attenuation -50 dB ~ 0.79 mV)



PADI-8 Input Impedance



Comparison PADI-8 and PADI8-D
QIN = 2fC, VTHR = -50mV

PADI-8D PADI-8

30mV/fC125mV/fC

ZIN~50Ω

ZIN~1.8KΩ



Comparison PADI-8 and PADI8-D



PADI-8 is bonded on the PCB



The bonding is protected 
with an epoxy glob top



The FEET-PADI8 main PCB (the input 
connector is chosen to be compatible 

with RPCs detectors)
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The FEET-PADI8 PCB connected 
with PADI8_Test1 PCB

Time Outputs Ch1-8 (LVDS)

Ch1 test Output, OR Output,
SPI interface inputs (LVDS)

Power 
5V

105mA
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Main parameters 
comparison

PADI-8 PADI-8D

PA Bandwidth (MHz) 411 250

PA Voltage Gain 251 180

conversion gain 
(mV/fC)

30 125

baseline DC offset, 

σ (mV)

1 1

PA Noise (mVRMS) 5.5 7.5

Equivalent Noise 
Charge (e RMS)

1145 380

Threshold dynamics

(+/- mV)

750 750

Input Impedance (Ω) 30 - 160 800 - 2000

Input Capacitance (pF) ~ 5 ~ 0.6

Power consumption 
(mW/channel)

17 15

Comparison



Summary

• PADI-8 design was submitted in April, and first 
prototype tested in November. 

• From 39 tested chips, only one was defect.

• PADI8D design was submitted in December 2.



Outlook

• PADI-8 and PADI-8D are good candidates for FEE 
connected to segmented Diamond Detectors, for Time 
Measurement or in high rates Counting applications. 

• All developments which will be done for PADI-8 
with RPCs (PCBs, TDC, SPI-interfaces…) can be 
reused in our Diamond Detectors environment.


