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Abstract 

BACKEND DESIGN AND TESTABILITY OF A DIGITAL ASIC 

By 

Parth Pandya 

Master of Science in Electrical Engineering 

Very Large Scale Integration (VLSI) Design is an important and complex area of Electrical 

and Computer Engineering field. It uses many Computer Aided Design (CAD) tools. There 

are three parts of CAD tools: Design management, Verification, and Synthesis. Application 

Specific Integrated Circuit (ASIC) design uses many of the Electronic Design Automation 

(EDA) tools for Designing, testing, and verification. 

Advanced Electronic Design Automation (EDA) tools like TetraMAX, Design Compiler, 

PrimeTime, and IC Compiler from Synopsys are necessary tools in today’s complex IC-

chip design. The main aim of this project is to design and test a digital ASIC using these 

advanced design tools. The project also provides a brief knowledge of ASIC design flow 

(Front-end and Back-end), Design Compiler, Synopsys DFT compiler, Synopsys 

TetraMAX, and Synopsys PrimeTime. A design example has been implemented to 

demonstrate a complete top-down design flow for this process. By using these tools, 

designers can optimize power, area, and timing for the final chip fabrication. 
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Chapter 1: Introduction to VLSI and ASIC Design Flow 

Very Large-Scale Integration (VLSI) alludes to an innovation through which it is 

conceivable to actualize substantial circuits with up to hundreds of millions of transistors. 

Present day VLSI technology has made it possible to integrate very large circuits on a 

single IC-chip. This is achieved by advancement in the manufacturing process as well. 

1.1 Design Process of VLSI 

The unpredictability of VLSI circuits is the desire to have a very large number of transistors 

integrated on a single chip, justifiably a complex task. To reduce the design complexity, 

several intermediate levels of abstraction are introduced.as illustrated in Figure 1.1. [1] 

 

Figure 1.1: Level of Abstraction 
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1.1.1 Architectural Design 

It is carried out by expert design engineers. It extremely affects the performance and cost 

of the design. After defining the system architecture, we should obtain the detailed logic 

design, and how to derive the control signals within the design. 

1.1.2 Design Logic 

After deriving the control path and data path which contains the components like shift 

registers, multiplexer, buffers, amongst others should be placed on a PCB or on a VLSI 

chip. On PCB, IC chips are placed and necessary interconnections are established by using 

more layers of metal deposition. On a VLSI chip, the circuit must be implemented by 

predesign modules library which is also called macro-cells. 

1.1.3 Design Physical 

The physical synthesis or in other words, the physical design of a chip is the next step in 

the design process which proceeds the actual fabrication of an IC-chip. Generally, it refers 

to various physical synthesis steps such as; floorplanning, partitioning, routing, and 

placement. It affects the timing of the circuit, reliability, yield, cost, and area. Note that if 

a chip is designed for a specific function e.g. network router chip, it is called Application 

Specific Integrated Circuit (ASIC). [1] 

 

1.2 Types of ASICs 

1.2.1 Full custom ASICs 

Here, all mask layers are personalized. It offers the highest level of performance but at the 

very high cost with some drawbacks like; increased complexity, design time, design cost, 

and high risk. Normally the full custom ASICs involves multiple million-dollar costs to 

develop these cost is mitigated if the volume of production is high. Figure 1.2 shows Mega 

cells are the combination of standard cells (larger area) predesigned cells which are also 

called as full-custom blocks. Mega functions, fixed blocks, system-level macros, 

Functional Standard Blocks, cores, Microcontrollers, and microprocessors are good 

examples of Mega cells. ASICs are developed for a specific application such as digital 
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sensors, network routers, and actuators among others. [1] 

 

Figure 1.2: Full custom ASICs with macros and cells [1] 

1.2.2 Standard Cell Based ASICs 

Standard cell-based ASICs make use of pre-tested, pre-designed logic cells like NOT gates, 

AND gates, flip-flops, counters, and multiplexers for the assigned design, which is also 

known as standard cells. The general structure of standard cell based ASIC is shown in 

Figure 1.3. 

 

Figure 1.3: Standard Cell Based ASIC [1] 
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1.2.3 Gate Array based ASICs 

The Gate Array based ASIC uses a basic gate to implement Boolean function using proper 

interconnections. 

There are three types of Gate Array architectures as follows. 

a) Channeled Gate Arrays 

b) Channel-less Gate Arrays 

c) Structured Gate Arrays 

1.2.3.1 Channeled Gate Array 

In Channeled only the interconnect is personalized. The spaces between rows of the base 

cells which is predefined and used by the interconnects. Channels separated by series of 

transistor pairs unwired, which can be arranged into flipflop, other functions or gates which 

contains the arrays. 

 

1.2.3.2 Channel-less Gate Array 

In Channel-less Gate Array, some of the top mask layers can be personalized for 

interconnects among component. It offers more significant routing area with the sea-of -

gate (SOG) approach. For the resources of routing the unused transistor, sites can be used 

for the assigned design function. The general structure of Chanel-less and Channeled Gate 

Array ASIC is shown in Figure 1.4 and Figure 1.5 respectively. 

 

Figure 1.4: Channeled Gate Array [1] 
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Figure 1.5: Channel-less Gate Array [1] 

1.2.4 Programmable Logic Devices (PLD) 

PLDs are ICs which can be configured to meet the needs of an assigned application. It uses 

different technologies to allow the programming of the devices. It is mainly made up of a 

programmable array logic, a latch or a flipflop, and a set of programmable. Read Only 

Memory (ROM), Electrically Erasable PROM (EEPROM), Electronically Programmable 

ROM (EPROM) are good examples of PLDs. Figure 1.6 shows a basic structure of a typical 

PDL. [1] 

 

     Figure 1.6: Programmable Logic Device (PLD) [1] 

1.2.5 Field Programmable Gate Array (FPGA)  

In Field-Programmable Gate Arrays none of the mask layers are personalized. To 

implement a specific application on FPGA means to appropriately program the set of logic 

cells as well as the set of required interconnects. The basic core is a combination of 
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combinational as well as sequential logic cells, which are programmable. Figure 1.7 shows 

basic architecture of a typical FPGA. [1] 

 

Figure 1.7: Field-Programmable Array (FPGA) [1] 

1.3 Differences between ASIC and FPGA 

Differences between ASIC and FPGA depends on factors like design time, flexibility, 

tool availability, costs, and performance. 

ASIC Design Advantages 

1) Lower per unit cost if produced in high volume. 

2) Faster speed 

3) Lower power 

4) Flexibility to implement analog, digital as well as mixed signal designs 

Disadvantages 

1) Takes longer time to design 

2) Design issues like signal integrity, Design for manufacturability (DFM), due to 

the high complexity of the device. 

3) Tools are expensive  

4) High Non-Recurring Expenses (NRE) 

FPGA Design Advantages 

1) Faster time to market 

2) No NRE cost 

3) Simple design cycle 

4) More predictable project cycle 

5) Field re-programmability 

Disadvantages 

1) High power consumption 
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2) Limits the design size 

3) It is good for low volume production [2] 

 

1.3 ASIC Front-End Design Flow 

Front-End Design Flow contains the design specification which will be done by RTL 

coding. RTL coding should be used to synthesis the design which will give the Gate level 

description i.e. netlist. Which is called logic synthesis. Figure 1.8 depicts a brief description 

of this process. 

 

Figure 1.8: Front-End Design [2] 

1.4 ASIC Backend Design Flow 

After getting the RTL level code, it will be used to get the gate level-netlist (logic 

synthesis) which will then proceed to physical synthesis steps such as; floorplanning, 

placement, and routing as shown in Figure 1.9. 

 

Figure 1.9: Simple Backend Design Flow [2] 
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1.4 Overview of ASIC Design Flow 

 

1) Design 

In this phase, the high level architecture of the design is described using Hardware 

Description Language (HDL) such as VHDL or Verilog. The next step is to use HDL 

to describe the design at the Register Transfer Level (RTL). 

2) Logic Synthesis 

After functional verification, the RTL code is used as an input to a logic synthesis tool 

(Design Compiler) to produce the gate level netlist.  

3) Partitioning of the system 

It is a Geometric Representation of a Gate Level Netlist which will partition a large 

system into smaller subunits. Then each subunit can be designed separately and 

compiled to describe the whole system in a hierarchical fashion. 

4) Simulation of Pre-layout 

The purpose of this simulation is to verify that the design functions properly. 

5) Floor planning 

It shows how to organize the netlist blocks i.e. how to arrange the placement of 

individual logic blocks with different orientations. 

6) Placement 

It will arrange the place of cells in assigned blocks. 

7) Routing 

It will do the connection between blocks. 

8) Extraction 

By using it shows the value of capacitance and resistance of the interconnect. 

9) Post-layout Simulation 

This is an important part of design verification after the physical synthesis of the 

design is performed the aim is to make sure that there are no timing violations and all 

units function properly. 

10) Timing Analysis 

A post layout timing analysis is performed prior to fabrication of the chip. 

Figure 1.10 shows a typical ASIC design flow. [2] 
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Figure 1.10: ASIC Design Flow [2] 

 

 

 

 

 

 

 

 

 



10 
 

Chapter 2: Overview of the Design Project 

2.1 Round Robin Arbiter with Fixed Time Slices 

There are two different algorithms for a Round Robin Arbiter Namely: Fixed Time Slices 

and Variable Time Slices. We have used the Fixed Round Robin Arbiter in this project. 

Round Robin is the scheduling algorithm for the processes in a system. By using Time 

Slices, it assigns resources to each process in a circular order and an equal portion without 

the priority. It can also be applied to schedule problem like data packet scheduling problem 

in a computer network. [3] 

2.2 State Diagram 

Figure 2.1 shows the state diagram for a Fixed Scheduled Arbiter. 

 

 

Figure 2.1: State Diagram 



11 
 

 

2.3 Design Table for Round Robin Arbiter 

 

S.No. Name Width Direction Remark 

1 Rst 1 Input Signal- Reset 

2 Clk 1 Input Signal- Clock 

3 Req 4 Input 
Request for user1 

,user2,user3,user4 

4 Gnt 4 Output 
Four grant signal 

to the Users 

 

Table 2.1: Design Logic for the Arbiter [3] 

 

2.3 Top-level RTL Schematic by using Vivado 2016.1 

Figure 2.2 shows the Top-Level RTL schematic of the design. 

 

Figure 2.2: Top Level 
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Chapter 3: Synopsys Design Compiler 

3.1 Basic Flow of Synthesis 

Synthesis is a process to produce the gate level-netlist for a design using Hardware 

Description Language (HDL). This netlist a representative of the design which has been 

fully optimized in terms of functionality. Figure 3.1 illustrates a basic synthesis 

optimization flow. [5] 

 

Figure 3.1: Basic Synthesis Optimization Flow 

3.2 The Synthesis Flow of Design Compiler 

Design Compiler is the Synopsys tool for logic synthesis, which uses HDL based RTL code 

for design as an input and converts it to the enhanced gate level netlist mapped to a specific 

reference (target) library. Design Compiler can read and write files in electronic design 

automation (standard) formats which include the Synopsys internal database .db, .ddc 

and .eqn formats. It also provides links to other EDA tools for place and route. Figure 3.2 

shows basic synthesis flow in Design Compiler. [5] 



13 
 

 

Figure 3.2: Design Compiler Synthesis Flow [5] 

3.3 Synthesis Steps in Design Compiler 

1. In Design Compiler, the input RTL files are written in HDL such as VHDL or Verilog. 

2. It uses synthetic libraries, technology libraries (DesignWare) libraries. The symbol 

libraries do not synthesis and only display the result graphically. 

3. It maps and optimizes the design to a specific library which is also known as target 

library. This process is constraint driven i.e. the synthesis is performed under 

environmental restrictions and/or specification provided by the designer. 

4. Now the design is ready for physical synthesis such as placement and routing. Physical 

synthesis is performed by a tool called IC Compiler. In some occasion one has to re-

synthesis the design using Design Compiler in order to satisfy the physical synthesis 

requirements. [4] 
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3.4 High Level Design Flow 

As depicted in Figure 3.3 describes a complete flow of high level design phase which 

includes the following steps. 

1. Write the HDL code either in Verilog or VHDL. 

2. Perform design exploration and functional simulation. 

3. Perform design implementation synthesis. 

4. Analyze the physical design. 

 

Figure 3.3: High Level Design Flow [5] 

3.5 Design Compiler Synthesis Steps for our Project [5] 

1. Setup Libraries and Commands 
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Create Project folder name which consists two folders: Reference and Work as shown 

in Figure 3.4  

 

Figure 3.4: Setup Files  

Reference: 

Reference folder contains symbol library, technology library, and synthetic library 

and technology files as shown in Figure 3.5 

 

Figure 3.5: Reference Folder 

Work: 
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The HDL source code and its testbench are compiled in the work folder as shown in 

Figure 3.6 

 

Figure 3.6: Work folder 

2. Start Design Compiler 

 

Figure 3.7 and Figure 3.8 shows the Design Compiler environments. 
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Figure 3.7: Design Vision 

 

Figure 3.8: Design Compiler GUI 
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3. Application Setup 

Search path 

Include all the paths for the design synthesis. 

Link_Library 

Synthesis technology library consists the information of the logic cells which is of 

the Link library. 

Target_Library 

During synthesis, it will do the mapping of the logic cells. 

Symbol_Library 

Symbol library contains the graphical information of the logic cells. All the logic 

cells have their own symbolic representation. Also, all the symbols are stored in 

this library. Figure 3.9 shows the basic application setup. [5] 

 

 

Figure 3.9: Application Setup 
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This will set the variable for the reference library as shown in Figure 3.10 

 

Figure 3.10: Assign path 

Create a my_design_lib folder where all the lib files save. 

 

For the technology file, it will create reference library called milkway as shown in 

Figure 3.11 
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Figure 3.11: Library- Milkyway 

 

To set the TLUplus files for the synthesis. Figure 3.12 to Figure 3.20 shows the basic 

Design Compiler synthesis flow. 
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Execute the channel mode in my_design_library. 

 

 

Figure 3.12: Setup TLUplus Files 

 

 

To check all libraries for the link command. 

 

Figure 3.13: Check the Library 
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It will check the all TLUplus files. 

 

Figure 3.14: Check TLUplus files 

 

12. analyze -format vhdl {Round_Robin.vhd} 

To read the design source file in VHDL or Verilog format. 

 

Figure 3.15: Analyze the Design 
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      13.elaborate round_robin 

Elaborate the design by including the architectural name from the source file. 

 

Figure 3.16: Elaborate the Design 

     14.a) Link 

It will link the design to all the library of the design. 

     14.b) Current_design 

Figure 3.17: Link Design 
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It will set the assign routing layers in the horizontal direction. 

 

Figure 3.18: Routing Layers 

 

17. compile_ultra 

To generate the Gate-level netlist in the form of mapped ddc file. 
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Figure 3.19: Compile (a) 

 

Figure 3.19: Compile (b) 

  18. write -format verilog -hier -output mappedddc.v 

To generate the mapped ddc file in Verilog format. 
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  19. write -format ddc -hier -output mappedddc.ddc 

To generate the mapped ddc file in ddc format. 

 

Figure 3.20: Write files 

At the end, the Design Compiler will generate mapped ddc file in Verilog format 

which will be used in TetraMAX tool for test pattern generation. 
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Chapter 4: Design for Testability 

4.1 Overview of Design for Testability (DFT) 

To add or modify some hardware on the chip to make the design more easily testable is 

known as DFT. Here we will use DFT Compiler to perform gate level and RTL DFT rule 

check and Design Rule Check (DRC) violations. It will perform scan insertion, meeting 

scan requirement for the number of scan chains required. The main advantage of DFT is to 

provide complete testability for a synchronous design. This is achieved by paying a penalty 

for extra hardware required which in turn increases the area required for the chip 

implementation. There are also two to three extra pins added to the ASIC for DFT 

implementation. Figure 4.1 shows the basic steps for DFT implementation. [8] 

 

Figure 4.1: Overview of DFT [8] 
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4.2 DFT Basics 

There are some test strategies for the design to be performed under some design rules. 

Which includes the following steps as shown in Figure 4.2. 

 

 

1. Understanding Built-in Self-Test (BIST) 

2. Understanding Boundary Scan 

3. Understanding Scan Design 

4. Understanding Automatic Test Pattern 

Generator (ATPG) 

5. Understanding Test Types and Fault Models 

 

Figure 4.2: DFT Basics [8] 

BIST 

BIST will be used along with the scan circuitry to enhance the design’s testability. It will 

eliminate or minimize the need for an ATPG 

Boundary Scan  

There are two types of a scan insertions namely the internal scan to test the ASIC internal 

logic and boundary scan which is suitable for board level testing. Boundary scan is also 

referred as Joint Test Action Group (JTAG) used to test the interconnect circuitry on the 

printed circuit board and to limit the extent on those boards. [5] 
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4.3 Design steps for DFT Compiler 

After completing the Design Compiler continue steps follows: 

Figure 4.3 to Figure 4.8 shows the DFT Compiler console. 

  

It will insert scan for the logic cells for testability. 

 

Set the clock to test the timing violation. 

 

Figure 4.3: Scan Setting 

3. compile_ultra -scan 

To compile the scan procedure of the given design. 

 

Figure 4.4: Compile DFT 
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4. set_scan_configuration -chain_count 1 

To count the total number of scan chain insertion. 

5. create_test_protocol 

It will create test protocol for the system clock. 

 

Figure 4.5: Scan Chain count 

6. insert_dft 

After the test protocol need to insert the DFT for the testability. 

 

Figure 4.6: Insert DFT 
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7. preview_dft 

It will read and write the directory for the TLUplus files. 

 

Figure 4.7: Preview DFT 

8. report_area 

It will show the area optimization of the logic cells of the given design. 

 

Figure 4.8: Area Report 
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Shows the DFT scan Report. 

10. report_scan_configuration 

Shows the scan configuration report. 

11. write -format verilog -hierarchy -output round_robin.scan.v 

Generate the output of DFT in Verilog format. 

12. write_test_protocol -output round_robin.spf 

Generate the Standard Parasitic Format (SPF) file which will give the information about 

the parasitic elements as shown in Figure 4.9 

 

Figure 4.9: DFT Report 
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Chapter 5: Test Pattern Generation and Fault Modeling using TetraMAX 

5.1 Introduction to TetraMAX 

TetraMAX, is an Automatic Test Pattern Generation (ATPG) tool from Synopsys that 

having high capacity and high speed in order to generate the test patterns for the ASIC 

testing. It uses minimum test vectors for several varieties of design flows and types. It will 

generate the test patterns for maximum fault coverage. There are mainly two fundamental 

testing methods: stuck-at-fault testing, and functional testing. The percentage of detected 

faults out of all faults which include the ATPG undetectable faults is known as Fault 

coverage. [9] 

5.2 Features of the TetraMAX 

It can perform the following operations: 

1. It can read VHDL, test protocol, and Verilog file in Standard Test Interface Language 

(STIL) format. 

2. It can write files in STIL, VHDL, Verilog, Fujitsu VDL, Toshiba TSTL2. 

3. It offers a choice of ATPG: 

   Fast sequential ATPG, Basic scan ATPG, Full sequential ATPG. 

4. Provide some of the DFT styles. 

    Various scan flip-flop style. 

    ROM and RAM models. 

5. It can perform direct automated test equipment diagnostic. 

6. It can produce and verifies ATPG patterns that avoid bus contention and float conditions. 

7. It provides an integrated fault simulator that supports fault simulation of functional 

patterns. [4] 
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5.3 Invoking TetraMAX and read Libraries [9] 

Figure 5.1 to Figure 5.13 shows the TetraMAX user interface. 

1. tmax -tcl & 

It will invoke the TetraMAX by current directory should be set to working directory. 

 

Figure 5.1: Invoke TetraMAX 

2. read_netlist mappedddc.v 

To read the Gate level netlist Verilog format file generated by the Design Compiler. 
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Figure 5.2: Read Gate Level Netlist 

3. run_build_model 

To run the model for the test pattern. 

 

Figure 5.3: Run model 

4.1 report_modules -undefined 

To report the undefined modules of the given design. 
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Figure 5.4: Undefined module 

 

 

4.2 set_build -empty_box <module name> 

To remove the undefined modules from the design. 

 

Figure 5.5: Remove undefined modules 
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5. add_pi_constraints 1 rst 

Add the constraint value for clock and reset signal. 

6. report_primitives -ports 

Show the primitive ports of the design 

 

 

Figure 5.6: Primitive Ports 

7. set_drc -allow_unstable_set_resets 

Set the design rule check for the clock set and reset. 

8. add_scan_chain signal1 req[3] gnt[3] 

It will add scan chain for all input and output ports. 
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Figure 5.7: Add Scan-chain 

9. report_scan_chains 

Shows the report about scan-chains 

 

Figure 5.8: Scan-chain Report 

10. add_scan_enables 1 clk 

Add the value of scan enable to 1 or 0 

11. report_scan_enables 

Shows the scan enables report 



39 
 

 

Figure 5.9: Scan enable 

12. write_drc_file tmax_spf_file.spf 

Generate the DRC file in .spf format. 

13. set_drc -oscillation 200 -clock -any 

Set the drc oscillation value for the required clock cycle. 

14. run_drc round_robin.spf 

Run the .spf file for the DRC which shows the number of errors. In this case, it shows 0, 

which means there is no DRC error. 
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Figure 5.10 (a): Run DRC check 

 

Figure 5.10 (b): DRC Result 

15. set_atpg -patterns 500 -coverage 98 

It will set fault coverage up to 98% with 500 pattern generation. 

16. add_faults -all 

Add the faults for testing. 
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Figure 5.11: Add Faults 

17. run_atpg 

It will run ATPG for stuck at faults model. 

 

Figure 5.12: Run ATPG 

18. write_patterns atpgpatterns.stil -serial -format stil 

Generate the ATPG file in STIL format. 

 

Figure 5.13: STIL Format 
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Chapter: 6 Static Timing Analysis using PrimeTime 

6.1 Introduction to PrimeTime 

PrimeTime performs gate level, and full chip static timing analysis without using the test 

vectors or the logic simulators. It performs the timing performance analysis by checking 

the timing of logical paths within the design. Static Timing Analysis (STA) tool is an 

essential part of ASIC design flow. Figure 6.1 shows the details of how PrimeTime can be 

used in different phases of a design process for an ASIC design. [6] 

6.2 Capabilities of the PrimeTime 

It checks the following parameter in the design process: 

1. It can check or remove setup, hold, and recovery time constraints.  

2. The setup and hold timing constraints by clock gating. 

3. It uses minimum pulse width and period. 

4. Analyze multiple clock and frequency 

5. Analyze false path and multiple timing exceptions 

6. Analyze crosstalk between adjacent cells [4] 

6.3 Implementation Flow using PrimeTime 

After generating the gate level netlist using Design Compiler, PrimeTime reads the design 

and identifies any timing violations via the use of logic library 

. 

If any timing violation is detected, then we must resynthesize the design using Design 

Compiler. When there is no more timing violations at the gate level design, then we will 

proceed to placement and routing phase, a process called physical synthesis. 
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Figure 6.1: PrimeTime Implementation Flow [6] 

6.4 Introduction to Static Timing Analysis (STA) 

The static timing analysis checks all logic paths in the design to validate timing 

performance and violations. It breaks down the design into three parts as follows 

1. The input/output interface 

2. Calculate the propagation delay for each signal and path 

3.Violation of the timing constraints checked inside the design 

6.5 Paths for Timing 

PrimeTime breaks down the design into timing paths which consist of the following 

elements as shown Figure 6.2. 

 

Startpoint 

It is the point where the data launched by a clock edge. It should be either an input port or 

a register clock pin. 
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Combinational Logic Network 

It can contain AND, OR, XOR, and inverter elements, but cannot contain flip-flops, 

latches, registers, or RAM. 

Endpoint 

It is the point where the data captured at the clock edge. It can register data input or output 

port. 

 

 

Figure 6.2: Timing path [7] 

 

Path   Startpoint                                      Endpoint 

Path 1 Input port                                       Sequential element Data input 

Path 2 Sequential element Clock Pin       Sequential element Data input 

Path 3 Sequential element Clock Pin       Design output port 

Path 4 Design Input port                          Design Output port 

 

6.6 Starting with PrimeTime 

1. pt_shell -gui 

To start the PrimeTime GUI. Figure 6.3 to Figure 6.10 shows the user interface of 

PrimeTime for Static Timing Analysis. 
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Figure 6.3: Terminal Window PrimeTime 

 

 

Figure 6.4: PrimTime GUI 
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2. set link_path “* ref/models/saed90nm_max.db” 

To set the link path by using the reference library. 

3. read_verilog mappedddc.v 

Read the Verilog format file generated by Design Compiler. 

4. link_design round_robin 

Link the design with the libraries. 

 

Figure 6.5: Link Design PrimeTime 
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5. gui_execute_script_from_dlg 

Add the library file from the dialogue box. 

6. gui_report_timing -path_args { } -args { -path full -significant_digits 3} 

Report of the timing report for the selected path. 

 

Figure 6.6: Timing path report 

7. write_changes -format text -output eco 

It will write the changes to the output of the ECO change list. 

8. write_sdf -input_port_nets round_robin.sdf 

Generate the SDF File. 

 

Read the generated SDF file. 
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Figure 6.7: Read SDF file 
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Figure 6.8: Clock Setup 

17. Report_timing -from req[0] -to gnt[3] 

Shows the report of timing 

 

Figure 6.9: Report Timing 
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Figure 6.10: Path Delay setup 

6.7 Future work 

By completing synthesis, timing analysis, and test pattern generation, the next step is to 

place and route the design using IC Compiler tool. The final design will be used for the 

fabrication step. 
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Chapter 7: Conclusion 

The main objective of the Round Robin arbiter is to assign grant for the requested signal 

in circular order. By using the FSM design, we generated the required flow of the design 

using Synopsys 2017 tool sets. 

For synthesis, Design Compiler was used to generate the required mappedddc file in 

Verilog format, which is then used by the PrimeTime for Static Timing Analysis. The DFT 

Compiler was also used to prepare the design for testability analysis. 

TetraMAX utilizes an Automatic Test Pattern Generation (ATPG) tool to provide test 

patterns to test the ASIC and thus determining the ASIC’s fault coverage. 

Once again, PrimeTime was utilized for the timing violations after making changes to the 

design due to Design for Testability (DFT). 

This project provides a strong foundation for the ASIC design and testability analysis, 

utilizing sophisticated EDA tools. 
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Appendix 

1. Functional verification Source code in VHDL format of Round Robin Arbiter 
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2. Testbench  
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3. Functional Verifiction Waveform generated by using Xilinx Vivado tool 2016 
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4. Results of the Design Compiler mappedddc Verilog file. 
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5. TetraMAX STIL File 
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6. PrimeTime Schematic Output 

 

 

7. Top level Schematic by PrimeTime 

 


