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Abstract

The efforts on creation of a new computer aided design lab for development of integrated circuits for physical experimental setups at MEPhI are described. Approach and methodology of the main design stages and a structure of the lab are given. 

Introduction

The paper shows the main results of about 3-year work
 on creation in MEPhI of a new computer aided design lab for development of integrated circuits for physical experimental setups. It was done by a joined group from Electronics and Microelectronics departments. The main goals are: development of the design principles for advanced analog and mixed signal integrated circuits for processing signals of ionizing radiation detectors; technique development of their designing with use of an advanced CAD platform; development of analog submicron ASICs for applications on research of fundamental properties of a matter and development test technique (including radiation hardness aspects). 

Main prerequisites

Hardware: Interdepartment 1Gb network (Cisco and 3Com), based on Sun Workstations and Linux or X-terminal emulator PCs. 

Software: Cadence Design System (University license agreement UFTLA/SPSU/0503).

Technology and design kits: IC (ASIC) prototyping via Europractice (membership number A47530) or MOSIS (Discounted prices ~240…750 Euros/sq.mm typ.) The following Design kits are Currently installed: UMC/Taiwan – CMOS 0.13 µm, 0.18 µm; AMIS/Belgium – CMOS 0.35 µm; IHP/Germany – Si-Ge Bi-CMOS 0.25 µm.

Radiation hardness facility: Nuclear reactor and Atomic and Accelerator radiation centers are located at the MEPhI campus.

Nowaday motivation: multichannel structure of detectors; high on-detector integration scale; low power consumption; low cost; specific environmental constrains (radiation hardness and oth.)

Specifics of the REC electronics 

· Usage of more and more advanced submicron technological processes (Currently it seems to be a gold age is for CMOS 0.13…0.18 µm processes).

· Tight time terms for designing and manufacturing (few months per circle). Minimization of a number of prototype circles per ASIC.

· A high level qualification of Engineering staff.

· Involvement of young engineers to be ready in the future to fit newer technological processes.

· Usage of the advanced Computer Aided Design tools (Cadence, Mentor, ISE and oth.).

Thus there are two main directions: educational and research ones.

Typical Development Stages

Following few pictures characterize typical design stages. (They are given for Cadence IC package environment).

1. Structural design. Behavioral modeling. (Example: preamp-shaper-T&H channel +diagrams) [1].
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2. Schematics design at transistor level. SPICE simulations. (Example: peak detector schematics + transients).
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3. Layout design (placement & routing).
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4. Verification (DRC, LVS, ParExt, PLS).

5. Design test station & technique.

As an example in a related papers [2] described is an 8-channel charge sensitive amplifier ASIC. It has been developed according to UMC 0.18 um CMOS process design rules. The structure and the main features of both schematics and layout are given there.

Conclusions

The IC design center for experimental physics setups has been created at MEPhI. This center is aimed on both education and research activities for the future experiments in nuclear physics. 
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