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Using Active-HDL Software in Quartus II Design Flows
Using Active-HDL Software in Quartus II Design Flows
You can perform the following types of simulations using the Active-HDL software:

■ RTL Functional Simulation

■ Post-synthesis Simulation

■ Gate-level Timing Simulation

Figure 5–1 illustrates the Active-HDL software used in the Altera Quartus II design 
flow.

Figure 5–1. Using the Active-HDL Software in an Altera Quartus II Design

Notes to Figure 5–1:
(1) RTL functional simulation is performed before a gate-level timing simulation or post-synthesis simulation. RTL functional simulation verifies the 

functionality of the design before synthesis and place-and-route. If you are performing an RTL functional simulation through NativeLink, you must 
complete analysis and elaboration first.

(2) A post-synthesis simulation verifies the functionality of a design after synthesis has been performed.
(3) Gate-level timing simulation is a post place-and-route simulation to verify the operation of the design after the worst-case timing delays have been 

calculated.
(4) In Active-HDL software, you need to compile the simulation library files to perform RTL functional, post-synthesis, and gate-level timing 

simulation. All these simulation libraries are located at <quartus installation directory>\eda\sim_lib. If you already have the precompiled 
simulation libraries that come with the Active-HDL software, compiling the simulation library files is not required.
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Simulation Libraries
Simulation Libraries
Simulation model libraries are required to run a simulation whether you are running 
an RTL functional simulation, post-synthesis simulation, or gate-level timing 
simulation. In general, running an RTL functional simulation requires the RTL 
functional simulation model libraries and running a post-synthesis or gate-level 
timing simulation requires the gate-level timing simulation model libraries. You must 
compile the necessary library files before you can run the simulation.

However, there are a few exceptions where you are also required to compile 
gate-level timing simulation library files to perform RTL functional simulation. For 
example, the following are some of the Altera megafunctions gate-level libraries 
required to perform an RTL functional simulation in third-party simulators:

■ ALTCLKBUF

■ ALTCLKCTRL

■ ALTDQS

■ ALTDQ

■ ALTDDIO_IN

■ ALTDDIO_OUT

■ ALTDDIO_BIDIR

■ ALTUFM_NONE

■ ALTUFM_PARALLEL

■ ALTUFM_SPI

■ ALTMEMMULT

■ ALTREMOTE_UPDATE

1 To identify what type of simulation libraries are required to run the simulation for a 
certain Altera megafunction, refer to the last page in the Altera MegaWizard® Plug-In 
Manager. It tells you what simulation library files are required to perform an RTL 
functional simulation for that particular megafunction.

Simulating the transceiver megafunction (for example, ALT2GXB) is also another 
exception that requires the gate-level libraries to perform RTL functional simulation 
and vice-versa. For detailed, step-by-step instructions about how to simulate the 
transceiver megafunction, refer to “Simulating Designs that Include Transceivers” on 
page 5–38.

Simulation Library Files in the Quartus II Software
In Active-HDL software, you must compile the necessary libraries to perform RTL 
functional, post-synthesis functional, or gate-level timing simulation. The following 
sections show the location of these library files in the Quartus II directory structure. 
You can refer to these library files for any particular simulation model that you are 
looking for. 
© November 2008 Altera Corporation Quartus II Handbook Version 8.1 Volume 3: Verification
 



5–4 Chapter 5: Aldec Active-HDL Support
Simulation Libraries
RTL Functional Simulation Library Files
Table 5–2 shows the VHDL RTL simulation model location in the Quartus II directory.

Table 5–3 shows the Verilog RTL simulation model location in the Quartus II 
directory.

Gate-Level Timing Simulation Library Files
Table 5–4 shows the VHDL gate-level timing simulation model location in the 
Quartus II directory.

Table 5–2. RTL Functional Simulation Library Files in the Quartus II Software (VHDL) 

RTL 
Simulation Model Location in Quartus II Directory Structure

LPM <Quartus II installation directory>\eda\sim_lib\220pack.vhd

<Quartus II installation directory>\eda\sim_lib\220model.vhd

<Quartus II installation directory>\eda\sim_lib\220model_87.vhd (1)

Altera Megafunction <Quartus II installation directory>\eda\sim_lib\altera_mf_components.vhd

<Quartus II installation directory>\eda\sim_lib\altera_mf.vhd

<Quartus II installation directory>\eda\sim_lib\altera_mf_87.vhd (1)

Low-Level Primitives <Quartus II installation directory> \eda\sim_lib\altera_primitives_components.vhd

<Quartus II installation directory>\eda\sim_lib\altera_primitives.vhd

ALTGXB Megafunction 
(Stratix GX)

<Quartus II installation directory> \eda\sim_lib\stratixgx_mf_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixgx_mf.vhd

Note to Table 5–2:

(1) Simulating a design that uses VHDL-1987.

Table 5–3. RTL Functional Simulation Library Files in the Quartus II Software (Verilog)

RTL
Simulation Model Location in Quartus II Directory Structure

LPM <Quartus II installation directory>\eda\sim_lib\220model.v

Altera Megafunction <Quartus II installation directory>\eda\sim_lib\altera_mf.v

Low-Level Primitives <Quartus II installation directory>\eda\sim_lib\altera_primitives.v

ALTGXB Megafunction 
(Stratix® GX)

<Quartus II installation directory>\eda\sim_lib\stratixgx_mf.v

Table 5–4. Gate-Level Timing Simulation Library Files in the Quartus II Software (VHDL) (Part 1 of 2)

Device 
Simulation Model Location in Quartus II Directory Structure

Arria® GX (without transceiver 
block)

<Quartus II installation directory>\eda\sim_lib\arriagx_components.vhd

<Quartus II installation directory>\eda\sim_lib\arriagx_atoms.vhd

Arria GX (with transceiver block) <Quartus II installation directory>\eda\sim_lib\arriagx_hssi_components.vhd

<Quartus II installation directory>\eda\sim_lib\arriagx_hssi_atoms.vhd

Stratix IV <Quartus II installation directory>\eda\sim_lib\stratixiv_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixiv_atoms.vhd
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Stratix IV (with transceiver block) <Quartus II installation directory>\eda\sim_lib\stratixiv_hssi_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixiv_hssi_atoms.vhd

Stratix IV (with PCI Express) <Quartus II installation directory>\eda\sim_lib\stratixiv_pcie_hip_components.vhd 

<Quartus II installation directory>\eda\sim_lib\stratixiv_pcie_hip_atoms.vhd 

Stratix III <Quartus II installation directory>\eda\sim_lib\stratixiii_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixiii_atoms.vhd

Stratix II <Quartus II installation directory>\eda\sim_lib\stratixii_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixii_atoms.vhd

Stratix II GX (without transceiver 
blocK)

<Quartus II installation directory>\eda\sim_lib\stratixiigx_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixiigx_atoms.vhd

Stratix II GX (with transceiver block) <Quartus II installation directory>\eda\sim_lib\stratixiigx_hssi_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixiigx_hssi_atoms.vhd

Stratix <Quartus II installation directory>\eda\sim_lib\stratix_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratix_atoms.vhd

Stratix GX <Quartus II installation directory>\eda\sim_lib\stratixgx_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixgx_atoms.vhd

Stratix GX 
(with transceiver block)

<Quartus II installation directory>\eda\sim_lib\stratixgx_hssi_components.vhd

<Quartus II installation directory>\eda\sim_lib\stratixgx_hssi_atoms.vhd

Cyclone® II <Quartus II installation directory>\eda\sim_lib\cycloneii_components.vhd

<Quartus II installation directory>\eda\sim_lib\cycloneii_atoms.vhd

Cyclone <Quartus II installation directory>\eda\sim_lib\cyclone.vhd

<Quartus II installation directory>\eda\sim_lib\cyclone_atoms.vhd

MAX® II <Quartus II installation directory>\eda\sim_lib\maxii_components.vhd

<Quartus II installation directory>\eda\sim_lib\maxii_atoms.vhd

MAX 7000 and MAX 3000 <Quartus II installation directory>\eda\sim_lib\max_components.vhd

<Quartus II installation directory>\eda\sim_lib\max_atoms.vhd

APEX™ II <Quartus II installation directory>\eda\sim_lib\apexii_components.vhd

<Quartus II installation directory>\eda\sim_lib\apexii_atoms.vhd

APEX 20K <Quartus II installation directory>\eda\sim_lib\apex20k_components.vhd

<Quartus II installation directory>\eda\sim_lib\apex20k_atoms.vhd

APEX 20KC, APEX 20KE, and 
Excalibur™

<Quartus II installation directory>\eda\sim_lib\apex20ke_components.vhd

<Quartus II installation directory>\eda\sim_lib\apex20ke_atoms.vhd

FLEX® 10KE and ACEX® 1K <Quartus II installation directory>\eda\sim_lib\flex10ke_components.vhd

<Quartus II installation directory>\eda\sim_lib\flex10ke_atoms.vhd

Table 5–4. Gate-Level Timing Simulation Library Files in the Quartus II Software (VHDL) (Part 2 of 2)

Device 
Simulation Model Location in Quartus II Directory Structure
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Simulation Netlist Files
Table 5–5 shows the Verilog gate-level timing simulation model location in the 
Quartus II directory.

Simulation Netlist Files
Simulation netlist files are required to perform post-synthesis simulation or gate-level 
timing simulation. These simulation netlist files are generated from the EDA Netlist 
Writer.

If you’re performing post-synthesis simulation, the Verilog Output File (*.vo) or 
VHDL Output File (*.vho) is required. The section “Generate Post-Synthesis 
Simulation Netlist Files” on page 5–7 shows you the steps to generate post-synthesis 
simulation netlist files for *.vo or *.vho files.

If you’re performing gate-level timing simulation, not only is the *.vo file or *.vho file 
required, but the Standard Delay Format Output File (*.sdo) is also required. The .sdo 
file is used to annotate the delay for the elements found in the *.vo or *.vho file. The 
section “Generate Gate-Level Timing Simulation Netlist Files” on page 5–8 shows you 
how to generate gate-level timing simulation netlist files (that is, *.vo or *.vho files 
and *.sdo files).

Table 5–5. Gate-Level Timing Simulation Library Files in the Quartus II Software (Verilog) 

Device 
Simulation Model Location in Quartus II Directory Structure

Arria GX (without transceiver block) <Quartus II installation directory>\eda\sim_lib\arriagx_atoms.v

Arria GX (with transceiver block) <Quartus II installation directory>\eda\sim_lib\arriagx_hssi_atoms.v

Stratix IV <Quartus II installation directory>\eda\sim_lib\stratixiv_atoms.v

Stratix IV (with transceiver block) <Quartus II installation directory>\eda\sim_lib\stratixiv_hssi_atoms.v

Stratix IV (with PCI Express) <Quartus II installation directory>\eda\sim_lib\stratixiv_pcie_hip_atoms.v

Stratix III <Quartus II installation directory>\eda\sim_lib\stratixiii_atoms.v

Stratix II <Quartus II installation directory>\eda\sim_lib\stratixii_atoms.v

Stratix II GX (without transceiver block) <Quartus II installation directory>\eda\sim_lib\stratixiigx_atoms.v

Stratix II GX (with transceiver block) <Quartus II installation directory>\eda\sim_lib\stratixiigx_hssi_atoms.v

Stratix <Quartus II installation directory>\eda\sim_lib\stratix_atoms.v

Stratix GX <Quartus II installation directory>\eda\sim_lib\stratixgx_atoms.v

Stratix GX (with transceiver block) <Quartus II installation directory>\eda\sim_lib\stratixgx_hssi_atoms.v

Cyclone II <Quartus II installation directory>\eda\sim_lib\cycloneii_atoms.v

Cyclone <Quartus II installation directory>\eda\sim_lib\cyclone_atoms.v

MAX II <Quartus II installation directory>\eda\sim_lib\maxii_atoms.v

MAX 7000 and MAX 3000 <Quartus II installation directory>\eda\sim_lib\max_atoms.v

APEX II <Quartus II installation directory>\eda\sim_lib\apexii_atoms.v

APEX 20K <Quartus II installation directory>\eda\sim_lib\apex20k_atoms.v

APEX 20KC, APEX 20KE, and Excalibur <Quartus II installation directory>\eda\sim_lib\apex20ke_atoms.v

FLEX 10KE and ACEX 1K <Quartus II installation directory>\eda\sim_lib\flex10ke_atoms.v
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