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Practical VHDL samples - University of Glasgow



Practical VHDL samples The following is a list of files used as examples in the ESD3 lectures. The files are included overleaf with simulations and also post-synthesis schematics. The target synthesis library is the Xilinx 4000 series of FPGA's- details of all the components are given at the end. Source Name Entity Name Description Synthesisable? Comments andgate Simple AND Gate Implements a simple AND gate. Illustrates a very simple VHDL. 4 source code file- with entity and architecture. pencoder 2 Input Priority Encoder Implements a simple 2 input priority encoder. Illustrates the use of 4 IF-THEN-ELSE as a prioritised selector. mux 2->1 Multiplexer Implements a simple 2->1 multiplexer with selection input. 4 Demonstrates the use of the CASE statement as an equal priority selector. simpreg Simple 8 Bit Register Implements a simple 8-bit register. Illustrates the inference of 4 loadable registers etc. par2ser Parallel to Serial Implements a simple parallel-serial converter- with load and shift left Converter 4 modes.

Practical VHDL samples The following is a list of files used as examples in the ESD3 lectures. The files are included overleaf with simulations and also post-synthesis schematics.
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    	Transcription of Practical VHDL samples - University of Glasgow


        
    	1 Practical VHDL samples The following is a list of files used as examples in the ESD3 lectures. The files are included overleaf with simulations and also post-synthesis schematics. The target synthesis library is the Xilinx 4000 series of FPGA's- details of all the components are given at the end. Source Name Entity Name Description Synthesisable? Comments andgate Simple AND Gate Implements a simple AND gate. Illustrates a very simple VHDL. 4 source code file- with entity and architecture. pencoder 2 Input Priority Encoder Implements a simple 2 input priority encoder. Illustrates the use of 4 IF-THEN-ELSE as a prioritised selector. mux 2->1 Multiplexer Implements a simple 2->1 multiplexer with selection input. 4 Demonstrates the use of the CASE statement as an equal priority selector. simpreg Simple 8 Bit Register Implements a simple 8-bit register. Illustrates the inference of 4 loadable registers etc. par2ser Parallel to Serial Implements a simple parallel-serial converter- with load and shift left Converter 4 modes.
2 Illustrates the use of the FOR loop to facilitate multiple access operations. Also illustrates the use of internal signals. Feb 22 1999 09:59 Page 1. ---------------------------------------- --------------------------------------- -- Title : Simple AND Gate Instantiation in VHDL. -- Project : Digital Design IV. ---------------------------------------- --------------------------------------- -- File : -- Author : <Craig -- Created : 1999/02/05. -- Last modified : 1999/02/05. ---------------------------------------- --------------------------------------- -- Description : -- Implements a simple AND gate in VHDL- used to highlight both entity -- and internal architecture. ---------------------------------------- --------------------------------------- -- Modification history : -- 1999/02/05 : created ---------------------------------------- --------------------------------------- library ieee;. use ;. entity ANDGATE is port (A,B : in std_logic; -- data inputs Z : out std_logic); -- data output end ANDGATE.
3 -- purpose: Implement architecture architecture MYARCH of ANDGATE is begin -- MYARCH. Z <= A and B;. end MYARCH;. 1. Feb 22 1999 09:53 Page 1. ---------------------------------------- --------------------------------------- -- Title : Priority encoder (illustrate IF-THEN-ELSE). -- Project : Digital Design IV. ---------------------------------------- --------------------------------------- -- File : -- Author : -- Created : 1999/02/19. -- Last modified : 1999/02/19. ---------------------------------------- --------------------------------------- -- Description : -- Implements a simple priority encoder in VHDL. This code demonstrates -- a simple examples of the IF-THEN-ELSE statement as a prioritised -- selector. ---------------------------------------- --------------------------------------- -- Modification history : -- 1999/02/19 : created ---------------------------------------- --------------------------------------- library ieee.
4 Use ;. entity PENCODER is port (DATAIN : in std_logic_vector(1 downto 0); -- data input DATAOUT : out std_logic; -- data out CLK,RESET : in std_logic); -- clock and reset end PENCODER;. -- purpose: Implement main architecture of PENCODER. architecture BEHAVIOR of PENCODER is begin -- BEHAVIOR. -- purpose: Main process process (CLK, RESET). begin -- process -- activities triggered by asynchronous reset (active high). if RESET = '1' then DATAOUT <= '0'; -- default output -- activities triggered by rising edge of clock elsif CLK'event and CLK = '1' then if DATAIN(0)='1' then DATAOUT <= '0';. elsif DATAIN(1)='1' then DATAOUT <= '1';. end if;. end if;. end process;. end BEHAVIOR;. 1. Feb 22 1999 09:53 Page 1. ---------------------------------------- --------------------------------------- -- Title : Multiplexer in VHDL. -- Project : Digital Design IV. ---------------------------------------- --------------------------------------- -- File : -- Author : -- Created : 1999/02/19.
5 -- Last modified : 1999/02/19. ---------------------------------------- --------------------------------------- -- Description : -- Implement a simple 2->1 multiplexer in VHDL. ---------------------------------------- --------------------------------------- -- Modification history : -- 1999/02/19 : created ---------------------------------------- --------------------------------------- library ieee;. use ;. entity MUX is port (SEL : in std_logic; -- select input DATAIN : in std_logic_vector(1 downto 0); -- Input data DATAOUT : out std_logic); -- Output data end MUX;. -- purpose: Implement main architecture of MUX. architecture BEHAVIOR of MUX is begin -- BEHAVIOR. -- purpose: Main process -- type: memoryless -- inputs: -- outputs: process (SEL,DATAIN). begin -- process case SEL is when '0' =>. DATAOUT <= DATAIN(0);. when others =>. DATAOUT <= DATAIN(1);. end case;. end process;. end BEHAVIOR;. 1. Feb 22 1999 10:08 Page 1.
6 ---------------------------------------- --------------------------------------- -- Title : Simple Register Example -- Project : Digital Design IV. ---------------------------------------- --------------------------------------- -- File : -- Author : <Craig -- Created : 1999/02/02. -- Last modified : 1999/02/02. ---------------------------------------- --------------------------------------- -- Description : -- Implements a simple loadable register in VHDL. ---------------------------------------- --------------------------------------- -- Modification history : -- 1999/02/02 : created ---------------------------------------- --------------------------------------- library ieee;. use ;. entity SIMPREG is port (DIN : in std_logic_vector(7 downto 0); -- system inputs DOUT : out std_logic_vector(7 downto 0); -- system outputs ENABLE : in std_logic; -- enable CLK,RESET : in std_logic); -- clock and reset end SIMPREG;. -- purpose: Main architecture details for SIMPREG.
7 Architecture SIMPLE of SIMPREG is begin -- SIMPLE. process(CLK,RESET). begin -- process -- activities triggered by asynchronous reset (active high). if RESET = '1' then DOUT <= "00000000";. -- activities triggered by rising edge of clock elsif CLK'event and CLK = '1' then if ENABLE='1' then DOUT <= DIN;. else null;. end if;. end if;. end process;. end SIMPLE;. 1. Feb 22 1999 09:53 Page 1. ---------------------------------------- --------------------------------------- -- Title : Parallel to Serial Converter (PAR2 SER). -- Project : Digital Design IV. ---------------------------------------- --------------------------------------- -- File : -- Author : -- Created : 1999/02/19. -- Last modified : 1999/02/19. ---------------------------------------- --------------------------------------- -- Description : -- Implements a simple 8-bit parallel to serial converter in VHDL. ---------------------------------------- --------------------------------------- -- Modification history : -- 1999/02/19 : created ---------------------------------------- --------------------------------------- library ieee.
8 Use ;. entity PAR2 SER is port (DIN : in std_logic_vector (7 downto 0); -- input register MODE : in std_logic_vector (1 downto 0); -- mode selection CLK, RESET : in std_logic; -- clock and reset SDOUT : out std_logic); -- output data end PAR2 SER;. -- purpose: Implement main architecture of PAR2 SER. architecture BEHAVIOR of PAR2 SER is signal IDATA : std_logic_vector(7 downto 0); -- internal data begin -- BEHAVIOR. -- purpose: Main process process (CLK, RESET). begin -- process -- activities triggered by asynchronous reset (active high). if RESET = '1' then SDOUT <= '0';. IDATA <= "00000000";. -- activities triggered by rising edge of clock elsif CLK'event and CLK = '1' then case MODE is when "00" => -- no operation null;. when "01" => -- load operation IDATA <= DIN;. when "10" => -- shift left SDOUT <= IDATA(7);. for mloop in 6 downto 0 loop IDATA(mloop+1) <= IDATA(mloop);. end loop; -- mloop when others => -- no operation otherwise null.
9 End case;. end if;. end process;. end BEHAVIOR;. 1. Plot of Parallel to Serial Example ( ). Tickmarks @ 50n Properties Labels @ 100n 100n 200n 300n 400n 500n 600n 700n 800n 900n 1u /CLK. /RESET. /DIN UUUUUUUU 01100101. /MODE 00 01 11 10. /SDOUT. Page 1 of 1, Row 1, Column 1. Libraries Guide IBUF, 4, 8, 16. Single- and Multiple-Input Buffers Elemen XC3000 XC4000 XC4000 XC5200 XC9000. t E X. IBUF Primitive Primitive Primitive Primitive Primitive IBUF4, Macro Macro Macro Macro Macro IBUF8, IBUF16. IBUF, IBUF4, IBUF8, and IBUF16 are single and multiple input buffers. An IBUF isolates the internal circuit from the signals coming into a chip. IBUFs are contained in input/output blocks (IOB). IBUF inputs (I) are connected to an IPAD. or an IOPAD. IBUF outputs (O) are connected to the internal circuit. Figure 6-3 IBUF8 Implementation XC3000, XC4000, XC5200, XC9000. 1 - libguide Libraries Guide 2 - libguide Libraries Guide BUF.
10 General-Purpose Buffer XC3000 XC4000E XC4000X XC5200 XC9000. Primitive Primitive Primitive Primitive Primitive BUF is a general purpose, non-inverting buffer. In FPGA architecture, BUF is usually not necessary and is removed by the partitioning software (MAP for XC3000 and PAR for XC4000). The BUF element can be preserved for reducing the delay on a high fan-out net, for example, by splitting the net and reducing capacitive loading. In this case, the buffer is preserved by attaching an X (explicit) attribute to both the input and output nets of the BUF. In CPLD architecture, BUF is usually removed, unless you inhibit optimization by applying the OPT=OFF attribute to the BUF symbol or by using the LOGIC_OPT=OFF global attribute. 1 - libguide Libraries Guide OBUF, 4, 8, 16. Single- and Multiple-Output Buffers Elemen XC3000 XC4000 XC4000 XC5200 XC9000. t E X. OBUF Primitive Primitive Primitive Primitive Primitive OBUF4, Macro Macro Macro Macro Macro OBUF8, OBUF16.
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			Lecture 7 - Memory

			userweb.eng.gla.ac.uk
			3 Memory • Memory structures are crucial in digital design. – ROM, PROM, EPROM, RAM, SRAM, (S)DRAM, RDRAM,.. • All memory structures have an address bus and a data bus
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			Digital Addressable Lighting Interface - School of Engineering

			userweb.eng.gla.ac.uk
			Digital Addressable Lighting Interface Standard To facilitate digital control of lighting circuits a standard was defined by the British Standards Institute[1] called the Digital Addressable Lighting Interface …

			   Lighting, Interface, Digital, Addressable, Digital addressable lighting interface
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			Lecture 6 Flip-Flop and Clock Design

			courses.ece.ubc.ca
			Lecture 6 2 RAS Lecture 6 3 Clocked D Flip-flop • Very useful FF • Widely used in IC design for temporary storage of data • May be level-sensitive or edge-triggered

			   Design, Clock, Flip, Flops, Flip flop and clock design
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			D Flip-Flop Design - seloco.com

			www.seloco.com
			D Flip-Flop Design Practice - MyCAD 4 Inverter schematic and symbol 1 0 0 1 IN OUT Input Output Logic Symbol Schematic Truth Table L = 0.2um W = 1.6um L = 0.2um

			   Design, Flip, Flops, D flip flop design
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			Get Smart About Reset: Think Local, Not Global - Xilinx

			www.xilinx.com
			6 www.xilinx.com WP272 (v1.0.1) March 7, 2008 R Reset Costs More Than You Think! asynchronous reset signal, the shift register chain begins to fill with 0s each clock cycle. The number of flip-flops in the chain determines the minimum duration of the reset

			   Global, Smart, About, Clock, Think, Local, Xilinx, Flip, Esters, Smart about reset, Think local, Not global
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			Metastability - Engineering Class Home Pages

			www-classes.usc.edu
			INTRODUCTION As system designers continue to push the upper bound of performance, understanding the metastability operation of flip-flops is important to reliability.

			   Flip, Metastability
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			Synthesis and Scripting Techniques ... - sunburst-design.com

			www.sunburst-design.com
			Expert Verilog, SystemVerilog & Synthesis Training Synthesis and Scripting Techniques for Designing Multi-Asynchronous Clock Designs Clifford E. Cummings, Sunburst Design, Inc. cliffc@sunburst-design…

			   Design, Clock
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			SN54AC374, SN74AC374 OCTAL D-TYPE EDGE-TRIGGERED …

			www.ti.com
			sn54ac374, sn74ac374 octal d-type edge-triggered flip-flops with 3-state outputs scas543e − october 1995 - revised october 2003 2 post office box 655303 • dallas, texas 75265
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			Clock Domain Crossing (CDC) Design & Verification ...

			www.sunburst-design.com
			SNUG Boston 2008 Clock Domain Crossing (CDC) Design & Verification Rev 1.0 Techniques Using SystemVerilog 6 1.0 Introduction In 2001, I presented my first paper on multi-asynchronous clock design.

			   Design, Clock, Crossing, Domain, Clock domain crossing, Clock design
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			Test Generation and Design for Test - Auburn University

			www.eng.auburn.edu
			Test Generation and Design for Test Using Mentor Graphics CAD Tools

			   Design, Generation, Tests, Test generation and design for test
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			Xilinx DS060 Spartan and Spartan-XL FPGA Families Data …

			www.xilinx.com
			Spartan and Spartan-XL FPGA Families Data Sheet DS060 (v2.0) March 1, 2013 www.xilinx.com 3 Product Specification R Product Obsolete/Under Obsolescence Spartan and Spartan-XL devices provide system clock

			   Clock, Spartan, Xilinx, Spartan and spartan xl
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