The first few applets introduce the applet user-interface, the interactive switches used to control the simulation, and the std_logic_1164 multilevel logic system. Don't hesitate to skip these applets if you already feel familiar with digital system simulation: 

	


introduction: 
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	 Welcome to the Hades framework
	 applet 
	 webstart 
	 print 
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	 user-interface overview
	 applet 
	 webstart 
	 print 
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	 Using the zoom commands
	 applet 
	 webstart 
	 print 
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	 Using the popup-menu
	 applet 
	 webstart 
	 print 
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	 Using glow mode
	 applet 
	 webstart 
	 print 
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	 Using tool-tips
	 applet 
	 webstart 
	 print 
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	 Simulation Control (Start/Stop/Pause/Info)
	 applet 
	 webstart 
	 print 


std_logic_1164: 
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	 Logic values and glow-mode colors
	 applet 
	 webstart 
	 print 
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	 Basic std_logic_1164 functions
	 applet 
	 webstart 
	 print 
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	 Interactive switches 
	 applet 
	 webstart 
	 print 
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	 Basic gates
	 applet 
	 webstart 
	 print 
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	 Hexadecimal (4 bit) switch and display
	 applet 
	 webstart 
	 print 
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	 Clock generator component
	 applet 
	 webstart 
	 print 
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	 Two-phase clock generator
	 applet 
	 webstart 
	 print 
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	 Buses and the std_logic_1164 resolution function
	 applet 
	 webstart 
	 print 
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	 Wired-AND bus demonstration
	 applet 
	 webstart 
	 print 
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	 Detectors and counters demonstration
	 applet 
	 webstart 
	 print 


gatelevel circuits: 
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	 Basic gates
	 applet 
	 webstart 
	 print 
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	 AND and NAND gates
	 applet 
	 webstart 
	 print 

	 [image: image20.png]


 
	 OR and NOR gates
	 applet 
	 webstart 
	 print 
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	 XOR and XNOR gates
	 applet 
	 webstart 
	 print 

	 [image: image22.png]


 
	 De Morgan's transformation
	 applet 
	 webstart 
	 print 
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	 AOI and OAI complex gates
	 applet 
	 webstart 
	 print 
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	 AND gate (12 inputs)
	 applet 
	 webstart 
	 print 
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	 Dice LED decoder
	 applet 
	 webstart 
	 print 
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	 Several variants of XOR gates
	 applet 
	 webstart 
	 print 
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	 Parity generator (4 bit)
	 applet 
	 webstart 
	 print 
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	 Parity generator (8+2 bit)
	 applet 
	 webstart 
	 print 
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	 2x2 bit multiplier
	 applet 
	 webstart 
	 print 
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	 Dual- to Gray-code converter
	 applet 
	 webstart 
	 print 
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	 TTL-series 7400 and 7486
	 applet 
	 webstart 
	 print 
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	 BCD to seven-segment display decoder
	 applet 
	 webstart 
	 print 
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	 TTL-series 7449 seven-segment display decoder
	 applet 
	 webstart 
	 print 

	 [image: image34.png]


 
	 ASCII seven segment decoder
	 applet 
	 webstart 
	 print 
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	 Multiplexer and demultiplexer demonstration (4 bit)
	 applet 
	 webstart 
	 print 
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	 Multiplexer circuits (2:1 and 4:1)
	 applet 
	 webstart 
	 print 
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	 TTL-series 74151 multiplexer (8:1)
	 applet 
	 webstart 
	 print 
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	 TTL-series 74154 decoder (4:16 bit)
	 applet 
	 webstart 
	 print 
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	 TTL-series 74154 decoder demonstration
	 applet 
	 webstart 
	 print 
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	 Priority Encoder (4:2 bits)
	 applet 
	 webstart 
	 print 
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	 Priority Encoder (8:3 bits)
	 applet 
	 webstart 
	 print 
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	 Hamming code demonstration
	 applet 
	 webstart 
	 print 
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	 Barrel-shifter (8 bit)
	 applet 
	 webstart 
	 print 


delay models: 
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	 Gate vs. wire delay demonstration
	 applet 
	 webstart 
	 print 
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	 Gate delay demonstration
	 applet 
	 webstart 
	 print 
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	 Ring oscillator 
	 applet 
	 webstart 
	 print 
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	 Hazards and delay padding
	 applet 
	 webstart 
	 print 
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	 NAND-chain hazards demo
	 applet 
	 webstart 
	 print 
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	 D-flipflop hazards demo
	 applet 
	 webstart 
	 print 
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	 Clock-doubler with delay line
	 applet 
	 webstart 
	 print 
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	 Two-phase non-overlapping clock generator
	 applet 
	 webstart 
	 print 


flipflops: 
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	 Basic SR flipflops
	 applet 
	 webstart 
	 print 
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	 SR-flipflop (variant)
	 applet 
	 webstart 
	 print 
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	 Clocked SR-flipflop (AND-NOR)
	 applet 
	 webstart 
	 print 
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	 D-type latch with NAND gates
	 applet 
	 webstart 
	 print 
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	 Edge-triggered D-type flipflop
	 applet 
	 webstart 
	 print 
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	 D-type flipflop with enable-input
	 applet 
	 webstart 
	 print 
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	 JK-flipflop 
	 applet 
	 webstart 
	 print 
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	 Master-slave JK-flipflop with reset
	 applet 
	 webstart 
	 print 
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	 Master-slave JK-flipflop (metastable)
	 applet 
	 webstart 
	 print 
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	 TTL-series 7476 JK-flipflop 
	 applet 
	 webstart 
	 print 
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	 Flipflop components demonstration
	 applet 
	 webstart 
	 print 
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	 LSSD level-sensitive scan design latch
	 applet 
	 webstart 
	 print 
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	 TTL-series 74273 8-bit D-type register
	 applet 
	 webstart 
	 print 
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	 TTL-series 74166 8-bit shift-register
	 applet 
	 webstart 
	 print 
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	 Muller C-Gate
	 applet 
	 webstart 
	 print 
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	 Muller C-Gate (3 inputs)
	 applet 
	 webstart 
	 print 
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	 Micropipeline with C-gates
	 applet 
	 webstart 
	 print 
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	 Traffic light controller (1/4)
	 applet 
	 webstart 
	 print 
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	 Traffic light controller (2/4)
	 applet 
	 webstart 
	 print 
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	 Traffic light controller (3/4, one-hot encoding)
	 applet 
	 webstart 
	 print 
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	 Traffic light controller (4/4, ROM-based)
	 applet 
	 webstart 
	 print 


adders and arithmetic: 
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	 Basic half-adder and full-adder circuits
	 applet 
	 webstart 
	 print 
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	 Ripple-carry adder (8 bit)
	 applet 
	 webstart 
	 print 
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	 Binary coded decimal adder (4 bit)
	 applet 
	 webstart 
	 print 
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	 Carry-select adder (8 bit)
	 applet 
	 webstart 
	 print 
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	 Carry-lookahead adder (8 bit)
	 applet 
	 webstart 
	 print 
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	 Carry-lookahead adder (16 bit)
	 applet 
	 webstart 
	 print 

	 [image: image79.png]


 
	 Carry-lookahead generator
	 applet 
	 webstart 
	 print 
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	 Carry-lookahead adder sum block
	 applet 
	 webstart 
	 print 
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	 Carry-lookahead adder, slowed down (16 bit)
	 applet 
	 webstart 
	 print 
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	 Binary Adder/Subtractor (4 bit)
	 applet 
	 webstart 
	 print 
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	 TTL-series 7485 comparator circuit (4 bit)
	 applet 
	 webstart 
	 print 
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	 TTL-series 7485 comparator demonstration (24 bit)
	 applet 
	 webstart 
	 print 

	 [image: image85.png]


 
	 TTL-series 74181 ALU demonstration
	 applet 
	 webstart 
	 print 
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	 TTL-series 74181 ALU circuit
	 applet 
	 webstart 
	 print 
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	 TTL-series 74181+74182 ALU+CLA demonstration
	 applet 
	 webstart 
	 print 
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	 TTL-series 74182 CLA generator circuit
	 applet 
	 webstart 
	 print 
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	 Hamming weight (12 bit adder tree)
	 applet 
	 webstart 
	 print 
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	 Hamming weight (animation)
	 applet 
	 webstart 
	 print 
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	 Parallel integer multiplier (4x4 bits)
	 applet 
	 webstart 
	 print 
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	 Square calculator array multiplier (4 bit)
	 applet 
	 webstart 
	 print 
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	 Square root calculator (8 bit)
	 applet 
	 webstart 
	 print 
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	 Carry-save adder (6 bits)
	 applet 
	 webstart 
	 print 
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	 Carry-save-adder based serial multiplier (6x6 bits)
	 applet 
	 webstart 
	 print 


counters: 
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	 Asynchronous binary counter (JK flipflops)
	 applet 
	 webstart 
	 print 
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	 Asynchronous binary counter (JK flipflops, slow)
	 applet 
	 webstart 
	 print 
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	 Frequency Divider (D flipflops)
	 applet 
	 webstart 
	 print 
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	 Synchronous counter (JK flipflops)
	 applet 
	 webstart 
	 print 
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	 Synchronous counter (D flipflops)
	 applet 
	 webstart 
	 print 
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	 Synchronous Up/Down Counter (JK flipflops)
	 applet 
	 webstart 
	 print 

	 [image: image102.png]


 
	 Asynchronous BCD counter (JK flipflops)
	 applet 
	 webstart 
	 print 

	 [image: image103.png]


 
	 TTL-series counters (7490,7492,7493)
	 applet 
	 webstart 
	 print 

	 [image: image104.png]


 
	 TTL-series 7493 binary counter
	 applet 
	 webstart 
	 print 
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	 TTL-series 7490 decimal counter
	 applet 
	 webstart 
	 print 
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	 TTL-series 7492 1:12 counter
	 applet 
	 webstart 
	 print 

	 [image: image107.png]


 
	 TTL-series 74590 8-bit counter with tri-state outputs
	 applet 
	 webstart 
	 print 
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	 Four-digit decimal counter with TTL-series 74390 
	 applet 
	 webstart 
	 print 
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	 Four-digit frequency counter
	 applet 
	 webstart 
	 print 
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	 Counter-based pulse-generator
	 applet 
	 webstart 
	 print 
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	 Digital clock with BCD counters
	 applet 
	 webstart 
	 print 
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	 Digital clock with BCD counters (settable)
	 applet 
	 webstart 
	 print 


LFSR and selftest: 
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	 LFSR linear feedback shift register (8-bit)
	 applet 
	 webstart 
	 print 
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	 LFSR-based signature analysis register (8-bit)
	 applet 
	 webstart 
	 print 
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	 LFSR statistics demo
	 applet 
	 webstart 
	 print 
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	 LFSR based testbench with generator and analyzer
	 applet 
	 webstart 
	 print 
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	 BILBO register (built-in logic block observer)
	 applet 
	 webstart 
	 print 


memories: 
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	 ROM (read-only memory) structure
	 applet 
	 webstart 
	 print 
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	 ROM demonstration (1024x8 bit)
	 applet 
	 webstart 
	 print 
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	 RAM (random access memory) structure
	 applet 
	 webstart 
	 print 
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	 RAM write-cycle animation
	 applet 
	 webstart 
	 print 
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	 RAM read-cycle animation
	 applet 
	 webstart 
	 print 
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	 RAM write-hazard animation
	 applet 
	 webstart 
	 print 
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	 RAM storage cell
	 applet 
	 webstart 
	 print 
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	 RAM address decoder (2 to 4 bit with enable)
	 applet 
	 webstart 
	 print 
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	 RAM tri-state bitline buffer
	 applet 
	 webstart 
	 print 
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	 TTL-series 74189 SRAM demonstration
	 applet 
	 webstart 
	 print 
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	 TTL-series 74219 SRAM demonstration
	 applet 
	 webstart 
	 print 
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	 TTL-series 74219 SRAM animation
	 applet 
	 webstart 
	 print 
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	 CMOS 6116 2Kx8 SRAM 
	 applet 
	 webstart 
	 print 
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	 Multiple 6116 SRAMs
	 applet 
	 webstart 
	 print 


programmable logic: 
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	 PLA (programmable logic array)
	 applet 
	 webstart 
	 print 
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	 GAL output cell
	 applet 
	 webstart 
	 print 
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	 GAL demonstration: basic logic functions
	 applet 
	 webstart 
	 print 
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	 GAL demonstration: complex functions
	 applet 
	 webstart 
	 print 
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	 GAL demonstration: counter
	 applet 
	 webstart 
	 print 
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	 GAL demonstration: traffic light
	 applet 
	 webstart 
	 print 
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	 ACTEL ACT1 mux-based logic cell
	 applet 
	 webstart 
	 print 
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	 ACTEL ACT1 mux-based AND3 gate
	 applet 
	 webstart 
	 print 
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	 ACTEL ACT1 mux-based XOR2 gate
	 applet 
	 webstart 
	 print 
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	 ACTEL ACT1 mux-based SR-flipflop
	 applet 
	 webstart 
	 print 


state-machine editor: 
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	 simple counter
	 applet 
	 webstart 
	 print 
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	 counter with synchronous reset
	 applet 
	 webstart 
	 print 
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	 up-down counter
	 applet 
	 webstart 
	 print 
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	 up-down counter with synchronous reset
	 applet 
	 webstart 
	 print 
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	 man-wolf-goat-cabbage problem
	 applet 
	 webstart 
	 print 
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	 branch-prediction state-machine
	 applet 
	 webstart 
	 print 
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	 stack controller
	 applet 
	 webstart 
	 print 
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	 Traffic light controller demo
	 applet 
	 webstart 
	 print 
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	 RS232 transmitter fsm
	 applet 
	 webstart 
	 print 


misc. demos: 
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	 LED sign
	 applet 
	 webstart 
	 print 
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	 RS232 transmitter demo
	 applet 
	 webstart 
	 print 
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	 RS232 transmitter
	 applet 
	 webstart 
	 print 
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	 transmitter controller state-machine
	 applet 
	 webstart 
	 print 
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	 parallel-in serial-out shift-register
	 applet 
	 webstart 
	 print 

	 [image: image156.png]


 
	 input-buffer register
	 applet 
	 webstart 
	 print 
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	 RS232 receiver demo
	 applet 
	 webstart 
	 print 
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	 RS232 receiver
	 applet 
	 webstart 
	 print 
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	 receiver controller state-machine
	 applet 
	 webstart 
	 print 
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	 serial-in parallel-out shift-register
	 applet 
	 webstart 
	 print 
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	 output-buffer register
	 applet 
	 webstart 
	 print 
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	 FSK modem (modulator and demodulator)
	 applet 
	 webstart 
	 print 
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	 FSK modulator
	 applet 
	 webstart 
	 print 


I/O and displays: 
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	 Seven-segment display
	 applet 
	 webstart 
	 print 
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	 Alphanumeric display (16 segment)
	 applet 
	 webstart 
	 print 
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	 Dot-matrix display
	 applet 
	 webstart 
	 print 
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	 Multiplexed seven-segment display (4 digits)
	 applet 
	 webstart 
	 print 
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	 Multiplexed seven-segment display (8 digits)
	 applet 
	 webstart 
	 print 
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	 Multiplexed display (smart displays)
	 applet 
	 webstart 
	 print 

	 [image: image170.png]


 
	 Alphanumeric LCD 
	 applet 
	 webstart 
	 print 

	 [image: image171.png]


 
	 Alphanumeric LCD (phrase generator)
	 applet 
	 webstart 
	 print 
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	 Graphics LCD (Samsung KS0108)
	 applet 
	 webstart 
	 print 
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	 VT52 serial terminal
	 applet 
	 webstart 
	 print 


DCF-77 clock: 
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	 DCF-77 radio-controlled clock
	 applet 
	 webstart 
	 print 
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	 Shift-register (59 bit)
	 applet 
	 webstart 
	 print 
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	 Loadable Counter (1 bit)
	 applet 
	 webstart 
	 print 
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	 Loadable Counter (4 bit)
	 applet 
	 webstart 
	 print 
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	 Wait-Intervals
	 applet 
	 webstart 
	 print 
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	 Wait-Counter
	 applet 
	 webstart 
	 print 
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	 Decoder State-Machine
	 applet 
	 webstart 
	 print 


relays (switch-level) : 
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	 Introduction to switch-level simulation
	 applet 
	 webstart 
	 print 
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	 relays
	 applet 
	 webstart 
	 print 
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	 relay-based AND and NAND gates
	 applet 
	 webstart 
	 print 
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	 relay-based OR and NOR circuits
	 applet 
	 webstart 
	 print 
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	 relay-based XOR
	 applet 
	 webstart 
	 print 
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	 relay-based polarity change
	 applet 
	 webstart 
	 print 

	 [image: image187.png]


 
	 relay-based multiplexer and demultiplexer
	 applet 
	 webstart 
	 print 
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	 relay-based full adder
	 applet 
	 webstart 
	 print 
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	 dual-rail-carry full adder (Konrad Zuse)
	 applet 
	 webstart 
	 print 
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	 relay-based SR flipflop
	 applet 
	 webstart 
	 print 
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	 relay-based SR flipflop (two relays)
	 applet 
	 webstart 
	 print 
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	 relay toggle flipflop 
	 applet 
	 webstart 
	 print 
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	 relay toggle flipflop 
	 applet 
	 webstart 
	 print 
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	 symmetric relay toggle flipflop 
	 applet 
	 webstart 
	 print 


CMOS circuits (switch-level): 
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	 CMOS transistors, inverter, and buffer
	 applet 
	 webstart 
	 print 
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	 CMOS two-input NAND and AND gates
	 applet 
	 webstart 
	 print 
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	 CMOS three-input NAND3 gate
	 applet 
	 webstart 
	 print 
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	 CMOS two-input NOR and OR gates
	 applet 
	 webstart 
	 print 
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	 CMOS three-input NOR3 gate
	 applet 
	 webstart 
	 print 
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	 CMOS AOI22 and-or-invert complex gate 
	 applet 
	 webstart 
	 print 
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	 CMOS OAI31 or-and-invert complex gate 
	 applet 
	 webstart 
	 print 
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	 CMOS inverting tri-state buffer
	 applet 
	 webstart 
	 print 
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	 CMOS transmission-gate demo
	 applet 
	 webstart 
	 print 
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	 CMOS transmission-gate inverting tri-state buffer 
	 applet 
	 webstart 
	 print 
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	 CMOS transmission-gate multiplexer
	 applet 
	 webstart 
	 print 
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	 CMOS mux-based XOR gate
	 applet 
	 webstart 
	 print 

	 [image: image207.png]


 
	 CMOS transmission-gate XOR gate
	 applet 
	 webstart 
	 print 
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	 CMOS D-type transmission-gate latch
	 applet 
	 webstart 
	 print 
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	 CMOS D-type transmission-gate latch
	 applet 
	 webstart 
	 print 
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	 CMOS D-type transmission-gate flipflop
	 applet 
	 webstart 
	 print 
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	 CMOS D-type transmission-gate flipflop
	 applet 
	 webstart 
	 print 
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	 CMOS 6T SRAM cell
	 applet 
	 webstart 
	 print 
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	 CMOS 4x1 bit SRAM
	 applet 
	 webstart 
	 print 


RTLIB logic: 
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	 input and output components
	 applet 
	 webstart 
	 print 
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	 introduction and component configuration
	 applet 
	 webstart 
	 print 
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	 component animation
	 applet 
	 webstart 
	 print 
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	 incrementer and decrementer
	 applet 
	 webstart 
	 print 
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	 adders (w/o carry)
	 applet 
	 webstart 
	 print 
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	 subtraction
	 applet 
	 webstart 
	 print 
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MicroJava: 
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Mips R3000 cosimulation: 
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Intel MCS4 (i4004): 
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	 i4003 serial-in parallel-out shift-register
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image processing demos: 
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