Post-Place-and-Route Simulation in Modelsim

Before FPGA verification of ALU design, we can simulate the placed and routed ALU design. A
post-place-and-route simulation models interconnect delay, as well as gate delay. This type of
simulation will most accurately match the behavior of the actual hardware. However, for large
designs, it can take a significant amount of time to extract the interconnect delay values from the
place-and-route information, and a significant amount of time to run the actual simulation.

In Design Manager highlight your ALU design, click the Tasks/Templates tab at the top right part
of the window and double click the task FPGA Technology Setup from the My Tasks list.
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In the FPGA Technology Setup dialog box change the settings for the Altera Cyclone Il
EP2C35F672C6 FPGA.
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The next step is to setup the HDL Designer library mapping and compile options for simulation,
access the related setup dialog box by pressing the Compile/Update button.



In the FPGA Vendor Library Compilation dialog box, unselect Create Library Mapping in
Shared Project, select Create Library Mappings Only option, and set the compiled library path
to “/usr/local/3rdparty/csce611/Altera_Sim_Lib”. Press the Run button to apply the options.
Now these libraries are mapped as “downstream only” as they are used for simulation.
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Switch to the ALU library view and highlight the ALU Component. Double click the task
Quartus 1 Synthesis from the My Tasks list. After a moment, both a dialog box named FPGA
Synthesis Setup and another one named Log Window pop up. Leave as default the settings in the
FPGA Synthesis Setup dialog box and click the OK button.
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Now the Log Window shows the various synthesis steps being performed by Quartus Il. The error
messages, if any, would be reported at the end of the synthesis process. Please exam the error
messages carefully.

Updates

If the Log Window shows the similar error message “Error Node instance “U_0” instantiates
undefined “add32” file /acct/s1/your_csce611 project_path/arithmetic_struct.vhd Line 1117, go



to Project tab in Design Explorer, select CSEL.ib in the Protected Libraries, right click it and
select Allow Analysis for Sim/Synth.

If synthesis is successful, Log Window shows the following message:
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Info: Found design unit 1: add32-add32
Info: Found entity 1: addiz
Info: Found 2 design units, including 1 entities, in source file
facclelsjing/HDS/ my_B11_project/ALUMdl arithmetic_structl vhd
Info: Found design unit 1: Arithmetic-struct]
Info: Found entity 1: Arithmetic
Info: Found & design units, including 1 entities, in source file
Jaccl'sl/jing/HDS/my_B11_projectyaAlUshdl/comparison_thl.vhd
Info: Found design unit 1: Comparison-thl
Info: Found entity 1: Compatison
Info: Found 2 design units, including 1 entities, in source file
faccts1sjinz/HDSmy_B11_project/ALUhdl shiftler_flovevhid
Info: Found design unit 1: Shifter-flow
Into: Found entity 1: Shifter
Info: Found 2 degign units, including 1 entities, in source file
Jacclslsjing/HDSmy_B11_project/ ALUdlMUx4Bus3z_hehav.vhd
Infa: Found design unit 1: MuxdBus3z-hehay
Info: Found entity 1: hMuxdBus3z
Info: Found 2 design units, including 1 entities, in source file faccts1/inz/HDS/my_611_project/alUhdl/alu_struct.vhd
Infa: Found design unit 1: ALU-struct
Info: Found entity 1: ALU
Info: Elaharating entity "ALU" for the top level hierarchy
Info: Elaborating entity "Arithmetic” for hierarchy "Arithmetic:U_1"
Info: Elaharating entity "add32" for hierarchy "Arithmetic:U_1 [add32:10_0"
Info: Elahorating entity "Comparison” for hierarchy "Comparison:U_g"
Info: Elaborating entity "Logical" for hierarchy "Logical:u_o"
Info: Elaharating entity "MuxdBusaz" for hierarchy "Muxd4Bus3z:U_4"
Into: Elaborating entity "Shifter” for hierarchy "Shifter:_3"
Info: Generating hard_block parition "hard_hlock:auto_generated_inst"
Info: Implemented 603 device resources after synthesis - the final resource count might be different
Infa: Implemented 73 input ping
Infa: Implemented 34 output pins
Info: Implemented 436 logic cells
Info: Gluartus Il Analysis & Synthesis was successful. O errars, 0 warnings
Info: Peak virtual memory: 262 megabytes
Info: Processing ended: Sun Sep 12 11:05:534 2010
Info: Elapsed time: 00:00:05
Info: Total CPU time (on all processars): 00:00:05
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Next double click the task Quartus Place and Route from the My Tasks list. In the pop-up
dialogue box named Quartus Integrated Place & Route, unselect Produce Script File For Batch
Run and select Run Place & Route in Batch Mode under Place & Route Run Mode. Then click
the OK button.
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After Place & Route process is finished, Log Window shows the timing requirements were not
met. This means the delay from ALU inputs to outputs is larger than 10 ns (1 / 100 MHz).
According to the Timing report, the critical timing path in the ALU is 16 ns, which would be the
shortest possible clock period if our ALU was used in a synchronous design.
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Info: Pin "R[25]" has no specified output pin load capacitance -- assuming default load capacitance of 0 pF for timing analysis
Info: Pin "R[Z6]" has no specified output pin load capacitance -- assuming defaull load capacitance of 0 pF for timing analysis
Info: Pin "R[Z7]" has no specified output pin load capacitance -- assuming default load capacitance of 0 pF for timing analysis
Info: Pin "R[Z8]" has no specified output pin load capacitance -- assuming default load capacitance of 0 pF for timing analysis
Info: Pin "R[29]" has no specified output pin load capacitance -- assuming defaull load capacitance of 0 pF for timing analysis
Info: Pin "R[30]" has no specified output pin load capacitance -- assuming default load capacitance of 0 pF for timing analysis
Info: Pin "R[31]" has no specified output pin load capacitance -- assuming default load capacitance of 0 pF for timing analysis
Info: Pin "Zera” has no specified output pin 10ad capacitance — assuming default Ioad capacitance of 0 pF far timing analysis
Info: Delay annotation completed successfully
Info: Slack time is -5.156 ns hetween source pin "SHAMT[1]" and destination pin "R[19]"
Info: + Langest pin to pin requirement is 10,000 ns
Info: - Longest pin to pin delay is 15.158 ns
Info: 1: + 12(0.000 ns) + CELL{0.G30 ns) = 0.830 ns; Loc. = PIN_J13; Fanout = 73; PIMN Node = "SHAMT[1]'
Info: 2 + IC(2.662 ns) + CELL{D.419 ng) = 3.931 ng; Loc. = LCCOMB_X31_Y¥27_N0; Fanout = Z; COME Mode = "Shifter:U_3|shift_temp~G8"
Info: 30+ 1C{0.513 ng) + CELL{0420 ng) = 4864 ns; Loc. = LCCOMB_X30_Y%27_M24; Fanout = Z; COMBE Mode = 'Shifter:U_3|shift_temp~3§'

Info: 4 + 1C{0.967 ns) + CELL(D.150 ns) = 5.001 ns; Loc. = LCCOMB_X27_Y}31_N26; Fanout = 2; COME Node = 'Shifter:U_3|shifl_temp~100"
Info: & + 1C(1.245 ns) + CELL{0.150 ns) = 8.335 ns; Loc. = LCCOMB_X28_%29_MN14; Fanout = 1; COME Mode = 'Mux=4Bus3z:U_4|R[149]~-135'
Info: 7+ 1C(0.963 ns) + CELL{D.ZT3 ns) = 3.533 ng; Loc. = LCCOMB_XK32_YZ2G6_N24; Fanout = 1; COME MNode = 'Mux4Busiz:U_4|R[19]~136'
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Info: 5: + IC{0.668 ns) + CELL(D.271 ns) = 6.940 ns; Loc. = LCCOMB_X27_Y31_Ng; Fanout = 2; COMB Mode = "Shitter:U_3|shift_temp-~104"

g+ IC( ) i

T+ IC ) {

&+ IC( ) i

Info: & + 1C{1.128 ns) + CELL{0.150 ns) = 10.871 ns; Loc. = LCCOMB_X29_%Z26_M30; Fanout = 1; COMEB Mode = 'Mux4Bus3z:U_4|R[19]"
Info: 9: + 1C(1.645 ns) + CELL{Z 642 ns) = 15,1588 ns; Loc. = PIN_JZ; Fanout = 0; PIN Node = 'R[19]'
Inf: Total cell delay = 5307 ns { 35.01 %)
Info: Total interconnect delay = 9.651 ns ( 64.93 %) J
Warning: Can't achieve timing requirement tod along 1880 pathis). See Report window for details
Critical Warning: Timing requirements far slow timing model timing analysis wera not met. See Repart window far details.
Info: Guarus | Classic Timing Analyzer was successful. O errors, 4 warnings
Info: Peak virtual memary: 271 megabytes
Info: Processing ended: Sun Sep 12 11:08:02 2010
Info: Elapsed time: 00:00:01
Info: Total CPU time (on all processors): 00:00:02 /
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In Design Manger click the = icon of the ALU Component and notice an overlay icon © is
added to a newly-generated flat VHDL entity and architecture for the ALU, showing a hew view
for the ALU that is described by gate level views.

To set the gate level view as the default view, highlight the Architecture view named structure
and right click on it and choose set Default View.
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Finally launch the Modelsim simulator for post-place-and-route simulation. In the Design
Manager highlight the ALU_tb component and click the ModelSim design flow button.
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