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Summary

The Zynq™-7000 All Programmable SoC does not deliver a simulation model which poses a
problem for designers. This application note describes a method/solution to bring the
MPCore™ processor subsystem (PS) within the ISE® Design Suite Simulator (1Sim) simulation
environment with the help of Zyng-7000 platform Hardware In The Loop (HIL) simulation
technology.

Introduction

The Zyng-7000 All Programmable SoC (AP SoC) is a new class of product from Xilinx, which
combines an industry-standard ARM® dual-core Cortex™-A9 MPCore processor subsystem
(PS) with Xilinx 28 nm programmable logic (PL). Traditionally, Xilinx offered the MicroBlaze ™
embedded processor. Peripheral IP in the FPGA logic was created in RTL and the entire
system was simulated using an RTL simulator in which the simulation RTL model for the
MicroBlaze processor was provided by Xilinx.

Zyng-7000 AP SoC HIL technology is a technique that simulates, debugs, and test both the PS
and the PL portions of a Zyng-7000 AP SoC design. All of the AXI-based IP connected to the
PS through the master/slave general purpose (GP), high performance (HP), or auxiliary
coherency port (ACP) can be simulated in ISim, while the PS is simulated in the hardware (the
ZC702 board). The AXl-based PL interfaces are clocked using the testbench clock, allowing
cycle accurate simulation of IP in the PL. The PS and the DDR memory operate in free-running
mode. This approach is very useful for developing IP with the PS and also for IP driver
development and software debugging. The software support for Zyng-7000 AP SoC HIL is
released in the 14.2 version of the Xilinx ISE design tools.

Figure 1 shows an overview of the Zyng-7000 AP SoC HIL solution.
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Figure 1: Zynq-7000 AP SoC HIL Solution Overview

Objective The objective of this document:

e Explain how the PS in a Zyng-7000 AP SoC design can be brought into the simulation
environment

* Run Zyng-7000 AP SoC HIL simulation using an example
* Guide the user to set up a system environment for Zyng-7000 AP SoC HIL simulation

Example The concept of Zyng-7000 AP SoC HIL simulation is explained with the help of an example.
System Figure 2 shows a Zyng-7000 AP SoC design with the PS and a timer. The AXI timer is a slave
Overview connected to the general purpose master interface (M_AXI_GPO0) from the PS via the AXI
interconnect.
Single AXI
Interface
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System Interconnect Timer
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Figure 2: Example Zynq-7000 AP SOC Design
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Figure 3 shows the system partitioning for simulation. The PS is running on the ZC702 board
and the rest of the design (interconnect and the timer) is simulated using the ISim tool. The
communication between the 1Sim tool and the ZC702 board is done via JTAG.

Running on ZC702 Running in ISIM

I
Board |
I
I
I
I
I
Processing AXI AXI
System Interconnect Timer

XAPP744_03_090512

Figure 3: System Partitioning for Simulation

Figure 4 shows the simulation and the system clock connection. The AXl-based PL interfaces
are clocked using the single-stepped clock, which is derived from the testbench running in the
ISim tool. This allows cycle-accurate operation of the IP in the simulation. The PS and the DDR
memory use the free running clock, derived from the board.
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Figure 4: System Simulation Clock Connections

Tutorial The tutorial can be downloaded from:
https://secure.xilinx.com/webreg/clickthrough.do?cid=197021

Unzip the file. Three additional ZIP files are extracted. For this tutorial unzip and use
zyng HIL_timer_single_clock.

The tutorial contains a PlanAhead™ design tool project, which incorporates a Zyng-7000 AP
SoC design as shown in Figure 2. This tutorial is intended for use with the System Edition of the
Xilinx ISE Design Suite version 14.2 on Windows®. However, with some minor adjustments,
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this tutorial can be performed easily in the Linux environment as well. This tutorial assumes
some knowledge of Xilinx tools including SDK, 1Sim and PlanAhead.

In this tutorial, a PlanAhead design tool project is provided which contains the design (as
described in Example System Overview, page 2). An AXI timer is connected to the Zyng-7000
AP SoC’s PS through the AXI interconnect using the M_AXI_GPO channel. The PS is the
master and the timer is the slave. The timer is mapped to an address of 0x428000000. Writing
to the timer registers in this address range starts the timer, reads the timer value, and stops the
timer.

Setting up Behavioral Simulation

1. Open the tutorial PlanAhead tool project file zyng_hil_timer.ppr.

2. Right click the EDK module as shown in Figure 5 and click Reset. Select All. Click OK as
shown in Figure 6).

-7 Design Sources (1) ‘ ‘

| E@@% module_1_stub (module_1_stub.v) (1)
ﬁ &R afimodule gy
(- Constraints (1) & Source Node Properties... Ctrl+E
-4 Simulation Sour % Copy Text Ctrl+C
* OpenFile Alt+0
Update File Contents... Alt+U
[
All Files Proje Alt+1
¥ Remove File from Project... Delete
Alt+Equals
Disable File Alt+Minus
Hierarchy Update »
____|@ Refresh Hierarchy
Hierarchy | IP Sourg &
A Sources | |
Source Node Propertie Set Used In...
L 2 Ft-l'l [“E Create Top HDL
¥l module_1_i - modul View Instantiation Template
e Create Testbench
pModule: Generate...
Location L Reset..
Type: @ Add Sou%es... Alt+A
Size: Edit Constraint Sets...
Madifierd: B Cimd ie Eile- e, Clifs.
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Figure 5: EDK Module Reset
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Figure 6: Reset All Targets

3. Optional: Double-click the EDK module. This opens the XPS tool. Notice that the same
system that is explained in Example System Overview, page 2 is present. Also notice that
the timer is present at address 0x42800000.

4. Click Run Behavioral Simulation. Click Launch (see Figure 7). This causes these actions
occur internally:

* Launch XPS SimGen tool to generate the simulation sources in the embedded design
e Issue an ISim fuse command to compile all the simulation source files for simulation
e Launch the ISim simulator

e Configure the PL with a pre-compiled bitstream file and set the JTAG port to share the
cable
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Figure 7: Run Behavioral Simulation

5. The ISim simulator window should open. Wait until the bitstream file download is complete.
If any errors occur during this process, go to Common Issues and Solutions, page 23. In
the waveform viewer, expand PS, Write Channels, and Read Channels as shown in

Figure 8.
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Figure 8: Waveform Viewer

Setting up Software

1. Open the tutorial PlanAhead tool project file zyng_hil_timer.ppr.
2. Inthe PlanAhead tool project, select File > Export > Export Hardware

3. Select both Export Hardware and Launch SDK. This launches the SDK tool which
includes a board support package (BSP) and an application named hello_world_0O.

If currently in the Debug view, switch to the C/C++ view as shown in Figure 9.

P

)= Variables 2 ®g Breakpoints | [3] XMD Console

= O |/ 8= Outline 22 A 8 s e %
e 21 xil_printf.h
2l stdio.h
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Figure 9: C++ View
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Open the helloworld.c file as shown in Figure 10 and look through the program. The
program performs these functions:

Initializes the platform

Configures the timer as an up-counter (generates a write operation on the AXI
channel)

Starts the counter (generates a write operation on the AXI channel)

Continues reading the value of the counter until the value of the counter is less than
0x100 (generates a read operation on the AXI channel)

Stops the counter (generates a write operation on the AXI channel)

Right-click the Hello World application (see Figure 10).

= O|[ g helloworld.c 82

8% | °

4 :b;‘% hello_world_0
b 4% Binaries
b @)Y Includes
b (= Debug

b [ platform.c
b [k platform.h

E Iscript.d
b (M hello_world_bsp_0

» (3% module_1_hw_platform

4 (= S5
L €] helloworld.c

unsigned int read timer (unsigned int addr)
{
return (READ REG(addr + TCRO_OFFSET)):

# int main()

il

o {

fod

§% int value=0;

= .

| init platform():

o

b

fd i - z

_§§ //Configure the Timer

§§ printf ("Configuring the timer as an up-counter
a : y

i configure timer (UP_COUNTER, BASE ADDR TIMER 1):
oo » %

o //start the timer

- printf ("Starting the counter ...\r\n"):;

2 2

| start_timer (BASE ADDR TIMER 1):
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Figure 10: Hello World Application Selection
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7. Select Debug As > Debug Configurations (see Figure 11).
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Figure 11: Debug Configurations Example
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8.

Click Xilinx C/C++ ELF > hello_world_0 Debug. Under the STDIO Connection tab, set
the COM Port based on your workstation environment and set the Baud Rate to 115200.

(COM 4 is shown in Figure 12 as an example.)
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g
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[3] Remote Debug | ™2

sailgitializatio ~, STDIO Connection

=) Maig

/| Connect STDIO to Console

Port: (COM4 v
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s

ion

Close

| Debug I [
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Figure 12: COM Port Settings

Click the Device Initialization tab. Ensure that the path to the ps7_init.tcl fileis
correct. If not, browse to the correct location on your workstation. Also, the reset type

should be Reset Processor Only.

Click Apply, then Debug.

If any error occurs during the debug process, try performing the steps in Common Issues
and Solutions, page 23.

The compiled code (elf file) is loaded into the PS memory and is ready to be run.

10.
11.

12.
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Running HIL Simulation

1. Inthe ISim window, run the testbench. Click the Run All button as shown in Figure 13.
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Figure 13: Run All Example

2. In the SDK tool, step through the program by clicking the Step Over button as shown in
Figure 14.

D Debug - hello world Usrseloworde - X SOK_ o 0 v . e T TR

File Edit Source Refactor MNavigate Search Run Project XilinxTools Window Help

i a1 lﬁ @ s 'ﬁi i 0 ¥ q.. ¥ I.P Yy T . X el b
%% Debug £2 o.' D@ 45| i Y T 0|0 Variables 2
4 j: hello_world_0.elf [Xilinx C/C++ ELF] Name

4 @@ XMD Target Debug Agent (3/20/12 10:02 AM) (Suspended)
4 Thread [1] (Suspended: Breakpoint hit.)
= 1 main() helloworld.c:78 0:00100420

B R AR MR A AR &

(= timer_lo
()= value
)= 1
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Figure 14: Step Over Selection

3. If the COM port settings are configured correctly, the output in the SDK Debug view
console window appears as shown in Figure 15.

Configuring the timer as an up-counter ...
Starting the counter ...

Read value: O0x7

Read value: Oxf

Read value: 0x17

Read wvalue: O0x1f

XAPP744_15_090512

Figure 15: Debug Console Output Example

4. Look also at the corresponding write and read transaction in the 1ISim window. For example,
with a write operation (configuring the timer as an up-counter or starting the counter), the
corresponding write operation can be seen in the 1ISim window by zooming into that part, as
shown in Figure 16.
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Figure 16: ISIM Tool Window

5. Experiment by putting breakpoints in the SDK and ISim tools to enable HW/SW debugging.

6. Once the value of the counter is more than 0x100, the program sends a stop command to
the counter which ends the program, as shown in Figure 17.

hello_world_0 Debug [Xilinx C_?C++ ELF] C:\demu

Eead
Read
Read
Read
Read
Read
Read
Read
Read

value:
value:
value:
value:
value:
value:
value:
value:
value:
Stoping the

Oxcl
0xc9
Oxdl
0xdg
Oxel
Oxed
Oxfl
0xf9
0x101
counter
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Figure 17: End of Program Example

Ending the Simulation

Note: This step is very important because if an XMD or ISIM HIL debug session is not closed properly,
the simulation can be prevented from running again.

Follow these steps to ensure that the current Zyng-7000 AP SoC HIL simulation session has

ended correctly.

1. Toend the Zyng-7000 AP SoC HIL simulation session at any point, click the stop button in

the SDK Debug view.

2. Go to the ISim tool window and pause the simulation.

3. Inthe SDK tool, in the Debug view, Click the name of the application being debugged.
Right-click the application name and click Terminate and Remove. Do this for all of the
applications in the Debug window as shown in Figure 18, Figure 19, and Figure 20.
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8 hello_world_0 Debug [Xilinx C/C++ ELF]

ﬁ <terminated> hello_wol

rld_0 Debug [Xilinx C/C++ ELF]

<terminated>XMD Target Debug Agent (4/23/12 2:53 PM) (Exited. Exit code = 0.)

&l <terminated, exit value: 255> arm-xilinx-eabi-gdb (4/23/12 2:53 PM)

.@ <terminated, exit value: 0> C:\demo_video\demo_try_out\zynqg_hil_timer\zynq_hil_timer.sdik\SDK\SDK_Export\hello_world_0\Debug\hello_
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Figure 18: Terminated Application
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Figure 19: Terminate and Remove Example 1
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{
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Figure 20: Terminate and Remove Example 2

4. Ensure that the Debug view is clean.

Re-running the Simulation

After following all of the steps in Ending the Simulation, page 12, follow these steps to re-run

the simulation:

Power cycle the device.

2. Inthe ISim window TCL console, enter the restart command. Then enter run Ons. This

downloads the bitstream file.

3. Inthe SDK tool, launch the debug session for the software application. When the program
stops at the first line of code, start the testbench in the ISim tool.

Run the program in the SDK tool.

5. If any issues are encountered, follow the steps in Common Issues and Solutions, page 23.
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Enabling Creating a PlanAhead Tool Project With an Embedded Source
ZV“Q'7000 AP 1. Create a new PlanAhead tool project for the ZC702 board (see Figure 21).

SoC HIL
Simulation in a
Project

r New Project

Default Part

Choose a default Xilinx part or board for your project. This can be changed later.

1

Specify Filter
@ Parts Eamily | Al =
@ Boards Package | Al -
Speed Grade | All -
Reset All Filters
Search: . Q-
L 1/OPin Available LT y Blot
Hoord ok Count 10Bs Elements Figiops RAI
I Virtex-6 ML605 Evaluation Platfnrm @ xchvlx240tff1156-1 1,156 600 150720 301440 416 ¢
[ spartan-3A DSP 1800A Starter Board @ xc3sd1800afg676-4 676 519 33280 33280 84
@ Spartan-3A DSP 3400A Development Board @ xc3sd3400afg676-4 676 469 47744 47744 126
& Spartan-3E 1600E MicroBlaze Dev Board @ xc3s1600efg320-4 320 250 29504 29504 36
@ spartan-6 SP601 Evaluation Platform & xchslx16csg324-2 324 232 9112 18224 2 3
@ Spartan-6 SP605 Evaluation Platform @ xc6slx45tfag484-3 484 296 27238 54576 116
I | spartan-3A Starter kit @ xc3s700afg484-4 484 372 11776 11776 20 |=
[ spartan-3AN Starter Kit @ xc3s700anfog484-4 484 3?2 11776 11776 20
I Virtex-7 VC707 Evaluation Platform @- xc7vx485tffg1761-2 1,761 303600 607200

ZYNQ -7 ZC702 Evaluation Board xc?zo‘odg%q—l 106400 -

=

C<ms JLwo ]

Finish

Figure 21: New PlanAhead Project
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2. Click Add Sources (see Figure 22).

Flow Navigator «

A=

4 Project Manager
% Project Settings

&% Add Sources
1k poasal

Add Sources (Alt+A)
@ RY  Specify and/or create source files to

4 RTL Analysis
b g% Open Elaborated Design

XAPP744_22_ 090512

Figure 22: Add Sources

3. Select Add or Create Embedded sources > Next.
Click Create Sub-Design. Click Ok. Click Finish.

5. This starts the XPS tool. The dialog in Figure 23 appears prompting to create a Base
System using the BSB Wizard. Select Yes.

E Platform Studio e |

@Y This project appears to be a blank project. Do you want to create a Base System
&Y  using the BSB Wizard?

XAPP744_23_090512

Figure 23: BSB Wizard Dialog
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6. The New XPS Project dialog shown in Figure 24 appears. Click OK.

New Project
Project File |&Mmhammm_1m_tm_Lw | Browse ...
Select an Interconnect Type

@ AXISystem

AXI is an interface standard recently adopted by Xilinx as the standard interface used for all current and
future versions of Xilinx IP and tool flows, Details on AXI can be found in the AXI Reference Guide on
xilinx. com.

PLE System

PLB is the legacy bus standard used by Xilinx that supports current FPGA families, induding Spartans and
Virtex6, PLB IP will not support newer FPGA families, so is not recommend for new designs that may
migrate to future FPGA families. Details on PLB can be found in the PLBv46 Interface Simplifications
document on xilinx.com.

Select Existing .bsb Settings File(saved from previous session)

| | Browse ...

Set Project Peripheral Repository Search Path

| ]&og_se
| ok || cancel |

XAPP744_24_ 090512

Figure 24: New XPS Project Dialog
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7. The Base System Builder wizard, Board and System Selection page appears as shown in
Figure 25. Click Next.

Board and System Selection

Select a target development board and a System Template.

Board

Package

@ Create a System for the Following Development Board (Pre-selected Device Info)
Board Vendor |Xiinx [#]  BoardName [2ynq 2C702 Evaluation Platform [w]  Board Revision | [+]

Create a System for a Custom Board

Board Configuration

Architecture Device xc7z020 « | Reference Clock Frequency [EGO.DD j MHz

et trty et [T

Select a System

Zyng Processing System 7

System Information

This system consists of Processing System 7 with peripheral GPIOs. Peripherals
are connected on AXI interconnect. Click Next to modify the default system.

Related Information

Vendor's Website
Vendor's Contact Information
Third Party Board Definition Files Download Website

"The ZC702 board is intended to showcase and demonstrate Zyng technology. The ZC702 board utilizes Xilinx ZYNQ XC72020-CLG484 device. The
board indudes a ZYNQ based processing system and GPIOs.'

[_met> [ conce

XAPP744_25_090512

Figure 25: Board and System Selection Page of Base System Builder Wizard
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8. The Peripheral Configuration page appears as shown in Figure 26. Click Finish.

Peripheral Configuration
To add a peripheral, drag it from the "Available Peripherals” list to the Induded Peripherals list. To configure a core parameter, dlick on the peripheral.

Select and Configure Peripherals

Available Peripherals Induded Peripherals for Processing System7 | Select Al I

Peripheral Names

= 10 Devices
. - GPIO_SW
. - LEDs_4Bits
(= Internal Peripherals
+ axi_bram_ctrl
- axi_timebase_wdt
oo axi_timer

Core Parameter

Add >

< Remove

(oo ) [ [ cons

XAPP744_26_090512

Figure 26: Peripheral Configuration Page of Base System Builder Wizard

9. Add the peripherals and build the embedded design.
10. After building the embedded design, Click the Ports tab.
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11. In the XPS tool, by default, the entire design is driven by the FCLK_CLKO signal. Right-click
FCLK_CLKO under processing_system7_0 and select No Connection as shown in
Figure 27. The clock and reset signals are driven through the testbench in ISIM.

i} processing_system7_0

M_AXI_GPO_ARESETN Zo
FCLK_CLK3 Zo
FCLK_CLK2 fo
FCLK_CLK1 /0

processing_system7_0:[M_AXI_GPO]:M_AXI_GP0O_ACLK

FCLK_CLKD ‘I(IAAC LK
FCLK_CLKTRIG3_N Connection 1

FCLK_CLKTRIG2_ N Make External /1
FCLK_CLKTRIGL_N ' 71
CAI vV SILVTDIEA k) l v

XAPP744_27_090512

Figure 27: Setting No Signal Connection

12. Mark the AXIl interface clock and reset signals external by right-clicking the port and
selecting Make External as shown in Figure 28 and Figure 29. The clock and reset signals
are now driven by the testbench.

Note: Currently, Zyng-7000 AP SoC HIL simulation supports only a single clock driving all instances
of the AXl interface.

(= processing_system7 0
- M_AXI_GPO_ARESETN
FCLK_CLK3 Vs

- FCLK_CLKTRIGI_N

-+ FCLK_CLKTRIGO_N
FCLK_RESET3_N

- FCLK_RESET2_N s’
FCLK_RESET1_N 7/

- FCLK_RESETO_N
IRQ_F2P L to H: No Connection |

-« Coreld_nFIQ

-« Corel_nIRQ

=+ (BUS_IF) M_AXI_GPO Connected to BUS axi_interconnect_1
IS M_AXI_GPO_ACLK
10_IF) MEMORY 0 Connectedti Mo Connection
&4} (I0_IF) PS_REQUIRED_EXTERNAL_I0 Connectedt{ New Connection
- axi_timer. 0

Mai& External

XAPP744_28_090512

Figure 28: Setting External Clock Signal Connection
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}- axi_interconnect_1

INTERCONNECT_ACLK External Ports::processing_system7_0_M_AXI_GPO_ACLK_pin JZ I
INTERCONNECT_ARESETN :
}- processing_system7_0 No Connection
o M_AXI_GPO_ARESETN New Connection
FCLK_CLK3 Make External

. FCLK_CLK2

XAPP744_29_090512

Figure 29: Setting External Reset Signal Connection

13. Ensure that there are no errors appearing in the Errors window. When satisfied with the
design, exit the XPS tool: Select File > Exit. It is recommended to exit the XPS tool using
only this method.

Enabling Zynq-7000 AP SoC HIL Simulation Using the PlanAhead Tool

1. Right-click the embedded source (.xmp) file name and click Create Top HDL as shown in
Figure 30. When the Top HDL is created, ensure that the ports that were marked external
in the EDK tool show up in the Top HDL. These signals are driven from the testbench.

[=)-&7 Design Sources (1) ”
[0 Constraints (] [&  Source Node Properties... Ctrl+E
[ CopyText Ctrl+C
[* Open File Alt+0
Update File Contents... Alt+U
Replace File...
® Copy File Into Project
Copy All Files Into Project Alt+I
X Remove File from Project... Delete
Enable File Alt+Equals
Disable File Alt+Minus
E‘ IP Sou Hierarchy Update »
as r_ @ F_lefresh Hierarchy
en SetasTop
source Node Propert
’—|—1 Set File Type...
g @ [% Set Used In...
fl module_1 (moduld
‘ Create Top[NDL
Module: View Instantiation Template
Location: Create Testbench
Type: Generate...

XAPP744_30_090512

Figure 30: Creating Top-Level HDL File
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2. Click Add Sources > Add or Create Simulation Sources. Use the sample testbench
provided with the example project as reference or write a custom testbench. Ensure that
the clock and the reset ports are driven from the embedded design by the clock and the
reset produced by the testbench.

3. Click Run Behavioral Simulation > Options.

4. In More Fuse Options under the Compilation tab, set these options:

e -hwcosim_ instance <heirarchichal path>/processing system7_0
Path example:
/module_1_stub_tb/dut/module_1_i/processing system7_0
The -hwcosim_instance option informs ISim that the instance is in hardware. A
complete hierarchical path to the PS is needed for this option. This option can vary for
different designs.

e -hwcosim clock M_AXI GPO_ACLK
This option remains unchanged for all user designs in 14.2. This option is used as a
workaround for 14.2. Details about this option are beyond the scope of this document.
Starting with 14.2.1, Zyng-7000 AP SoC HIL simulation supports multiple clocks.
Therefor depending on the interface used in the design, the ~-hwcosim_clock option
accepts all of the clocks. For example:
-hwcosim_clock M_AXI_GPO0_ACLK,M_AXI_GP1_ACLK,S_AXI_GPO_ACLK,S_AXI_
GP1_ACLK,S_AXI_ACP_ACLK,S_AXI_HPO_ACLK,S_AXI_HP1_ACLK,S_AXI_HP2_
ACLK,S_AXI_HP3_ACLK (If all the ports are driven by separate clocks)
-hwcosim_clock M_AXI_GPO_ACLK,M_AXI_GP1_ACLK (If only M_AXI_GPO0 and
M_AXI_GP1 ports are being used and driven by separate clocks)

e -hwcosim board zc702-jtag
This option is used to determine which board is being targeted. For Zyng-7000 AP SoC
HIL simulation, this option cannot be changed.

e -hil zynqg ps
This option is used by the hardware co-simulation compiler to distinguish between
traditional 1Sim tool hardware cosim and Zyng-7000 AP SoC HIL simulation. For
Zyng-7000 AP SoC HIL simulation, this option cannot be changed.

5. Create a tcl script with the commands shown. Use the tcl script provided with the example
project for reference.
run Ons;

6. On the Simulation tab:

a. Clear the Simulation Run Time section

b. Under -telbatch, give the location of the TCL script that was created in step 5.
7. Click Launch. This launches the ISim tool and downloads the bitstream file.
Software

Depending upon the type of IP in a design, software might be created for the design. When the
executable (elf file) for the software is created, follow the steps to download and run the
program in Setting up Software, page 7.

Zynq HIL Multiple Clock

The Zyng-7000 AP SoC HIL has the ability to drive different AXI ports of the PS with different
clocks. Potentially, all of the AXI ports (general purpose/high performance/ACP) can be driven
by separate clocks. An example/reference project is located in the zip file obtained from:
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Limitations

Commonlissues
and Solutions

https://secure.xilinx.com/webreg/clickthrough.do?cid=197021

For this tutorial unzip and use zyng HIL_timer_mulitple_clock.zip.

In this project, there are two AXI timers connected to M_AXI_GP0 and M_AXI_GP1 ports. Both
the timers are driven with two separate clocks. Running Zyng-7000 AP SoC HIL on this project
follows similar steps as the single clock solution.

Differences between the single clock solution and multiple clock solution is under More Fuse
Options.

Single clock:

-hwcosim clock M_AXI GPO_ACLK

If all ports are driven by separate clocks:

-hwcosim _clock M_AXTI GPO_ACLK,M AXT GPl_ACLK,S_AXI GPO_ACLK,S_AXI GP1l
_ACLK,S_AXI ACP_ACLK,S_AXI HPO_ACLK,S_AXI HP1l ACLK,S_AXI HP2 ACLK,S_A
XI_HP3_ACLK

If only M_AXI_GPO0 and M_AXI_GP1 ports are used and are driven by separate clocks:

-hwcosim clock M_AXI GPO_ACLK,M AXI GP1l_ACLK

Zyng-7000 AP SoC platform HIL simulation has these advantages:

¢ Much faster simulation speed than RTL-level simulation.

e Pre-configured bitstream file for the PS.

* Cycle-accurate simulation of the PL portion of the design.
e Full visibility of the IP in the PL section using the 1Sim tool.
e Quick design turns for both hardware and software.

Zyng-7000 AP SoC platform HIL simulation has these limitations:

* Limited only to AXI connections between the PS and the PL.

* No support for multiple clocks. All the AXI interfaces must be connected to the same input
clock derived from the testbench.

*  No support for interrupts.

*  Only the PS is simulated on the ZC702 board. Unlike traditional hardware co-simulation,
some pieces of PL cannot be placed in the hardware.

* The designer must modify the design to bring out the clock and reset in the XPS tool.

Avoid XMD-Related Errors

Take these precautionary steps to ensure that the simulation runs smoothly:

1. In the SDK tool, Debug view, right-click the name of the application being debugged, and
then click Terminate and Remove.

2. Inthe process explorer, make sure that there are no unwanted XMD sessions already
open. This can prevent further use of the XMD tool.

3. Make sure that the Eclipse > XMD session from the SDK tool is terminated correctly in
process explorer.
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When The XMD Connection Fails

e Exit the SDK tool and try again.
* Exit the SDK and ISim tools and try again.
* Exit the SDK and ISim tools, power off the board and try again.

e Exit the SDK and ISim tools, power off the board, unplug the USB cable from the platform
USB connector and try again.

* Power off the board, close all of the applications and try again.
*  Power off the board, restart your workstation and try again.

Avoid Single Stepping in The Software

For sections of the program that do not generate an AXI transaction, single stepping the
software should be fine. But, a cable locking error might occur if trying to single step (step in or
Step over) over sections of code that generate AXI transactions. Instead of single stepping, try
to place break-points and then resume debugging the software from that point on.

Known Issues The Zyng-7000 AP SoC HIL Simulation Does Not Work on Windows
and 32-bit XP Computers

Workarounds Note: Zyng-7000 AP SoC HIL does not work on Windows 32-bit XP computers in v14.2. A fix has been
released in v14.2.1. Therefore this section is not applicable for users with v14.2.1 and above.

ISim crashes when downloading the bitstream file. This issue occurs when the Hwcosim
routine attempts to download the bitstream file. The workaround is to use the iIMPACT tool to
download the bitstream file:

1. Open the PlanAhead tool Project.
2. Click Run Behavioral Simulation as shown in Figure 31.
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File Edit Flow Tools Window Layout View Help

ER00RRX DD UGKLG Sttt ~ X|@

Flow Navigator « | Project Manager - 2yna_hil_fimer
= = Sources - 02 X | [LPprojectSummary x
az®eal P
P — .| == FF [ | @ projectsetngs
{8 Projc etigs | B8 module_1_stubnodi_1 565.4) () 7| Projectrame: 2yl
@ Add Sources - Constraints (1) Product family:  Zyng-7000
{F 1P Cataog -5 Smulation Sources (1 Projectpart:  ZYNQ-7ZCT02 Evaluzton Board (xc72020clqd84-1)
@Rmm“gm Top module name: module 1 stub
<) Synthesis (Ready)
4 RTL Anlysis
b 5% Open Elaborated Design Pat:  uc72020dg484-1
Strateqy: ManAhead Defaults
4 Synihesis Fow:  XST
) synthesss Settings i
 Run Synthesis Resources
b [B Open Synthesized Design Resource information is not avaliable.
Implemented Timi
4 Implementation Q iming
@ Implementation Settings Timing information is not avaiable.
D Run Inglementaton . Next: Run Implementation
b (B Open Implemented Design Hierarchy | TP Sources | Libraries | Compie Order
&b Sources | Templates
4 Program and Debug T
) Bitstream ettngs k., -guex
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Figure 31: Run Behavioral Simulation

3. The Launch Behavioral Simulation dialog appears as shown in Figure 32. Click Options.

@ Launch ISim Simulator using an existing simulation source set

or a new simulation set
Settings
Simulation set: @ sim_1 - |
Simulation top module name: | module_1_stub_tb ™

[ tanch ][ Concel |

XAPP744_32_090512

Figure 32: Launch Behavioral Simulation Dialog
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4. Click the Simulation tab as shown in Figure 33.

@ Soreity Cokenas o Errhrviorad secidions

| " Compiation | Simation |
| by
q
e Verilog options: | I B
Generics/Parameters options: | | [z]
-incremental
] -nodebug
—rangecheck
Load glbl
More Fuse Options™ -hweosim_instance fmodule_1_stub_th/dut/mc

Select an option above to see a description of it

o J[ concel ]

XAPP744_33_090512

Figure 33: Simulation Options Dialog
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5. Clear the zyngHIL. tcl command file name from the —tclbatch target field as shown in
Figure 34.

@ Specify Options for behavioral simulation

C: jworkfzyng_hil_timer fzyng_hil_timer.sim /sim

More Simulator Options

-tclbatch®
Specify custom command file for simulation

XAPP744_34_090512

Figure 34: Simulation Options

6. Click Launch.

7. The ISim tool window opens.

8. Download the bitstream file located in
<PlanAhead Project area>\zyng hil_timer.sim\sim_1\isim\hwcosim
using the iIMPACT tool.

9. Inthe ISim tool tcl Console, enter these commands sequentially:
scope module_1_ stub_tb/dut/module_1_ i/processing system7_0
hwcosim set shareCable 1
hwcosim set skipConfig 1
run Ons

10. Continue with Setting up Software, page 7.
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The following table shows the revision history for this document.

Date Version Description of Revisions
09/27/12 1.0 Initial draft.
10/12/12 1.0.1 Fixed broken link to tutorial ZIP file.
11/02/12 1.0.2 Placed tutorial ZIP file behind click-through license.

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of
Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are made available "AS
IS" and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND CONDITIONS, EXPRESS,
IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2)
Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other theory of
liability) for any loss or damage of any kind or nature related to, arising under, or in connection with, the
Materials (including your use of the Materials), including for any direct, indirect, special, incidental, or
consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage
suffered as a result of any action brought by a third party) even if such damage or loss was reasonably
foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no obligation to
correct any errors contained in the Materials or to notify you of updates to the Materials or to product
specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior
written consent. Certain products are subject to the terms and conditions of the Limited Warranties which
can be viewed at hitp://www.xilinx.com/warranty.htm; IP cores may be subject to warranty and support
terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be
fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and liability for
use of Xilinx products in Critical Applications: http://www.xilinx.com/warranty.htmi#critapps.
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