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Objectives

After completing this module, you will be able to:

« List various blocksets available in System Generator

* Describe how signals are fed to and results are read from a System
Generator based design

« List various data types supported by System Generator
* |dentify steps involved in performing hardware-in-the-loop

verification
« State how hardware-in-the-loop verification is beneficial for complex
system designs
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Interacting with SysGen
Design

The Simulink environment uses a “double” to represent numbers in a simulation.
A double is a 64-bit twos complement floating point number
— Because the binary point can move, a double can represent any number

between +/- 9.223 x 108 with a resolution of 1.08 x 10-1°...a wide desirable
range, but not efficient or realistic for FPGAs

The Xilinx blockset uses n-bit fixed point numbers (twos complement optional)

Thus, a conversion is required when Xilinx blocks communicate with Simulink

blocks (Xilinx Blockset — MATLAB 1/0 — Gateway In/Out)

G ateway In Gatemay Out

XN
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Gateway In

G atemay In

The Gateway In block support parameters to control the conversion from double-
precision to N-bit Boolean, signed (2's complement), or unsigned fixed-point
precision

During conversion the block provides options to handle extra bits
Defines top-level input ports in the HDL design generated by System Generator

Defines testbench stimuli when the Create Testbench box is checked in the
System Generator block

Names the corresponding port in the top level HDL entity

XN
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Gateway Out

G ateway Out

The Gateway Out block converts data from System Generator fixed point type
to Simulink double

Defines I/0 ports for the top level of the HDL design generated by System
Generator

Names the corresponding output port on the top level HDL entity provided the
optionis selected

SN
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FIX and UFIX Types

FIX data type produces a signed twos
complement number

UFIX data type produces unsigned
number

When the output of a block is user
defined, the number is further
conditioned according to the selected
Quantization and Overflow options

Basic XDC 8

£ Gateway In (Xilinx Gateway In) |g@@

Gateway in block. Converts inputs of type Simulink integer, double and
fixed poirt to Xlirx fixsd point typs

Hardware notes: In handware these blocks become top lewel input

D;::c | ImDIEmEm!
Output type

© Boolean | @ Signed (25 comp}" © Unsigned |
Number of bits [16

Binary poirt. [ 14
Quantization:

O Truncate & Round {unbiased: +/- Irf}
Overflow:

Q Wrep @ Satuate ) Flag as smor
Sample perod |1

Simulation

= e

SIXILNX
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Boolean and DSP48 Types

« The Xilinx blockset also uses the type
Boolean for control ports, such as CE Basic | DSPAS | Advanced
and RESET Ty,

. . oo\ean @ Signed (2's comp] ) Unsigned @DSP4S instruction
» The Boolean type is a variant of the one- || &an

bit unsigned number in that it will always Sk
be defined (High or Low). e
» Aone-bit unsigned number can become || - sampk Feiod
invalid; a Boolean ) St
type Cannot Sample period |1
*  The DSP48 type is accessible

when you parameterize a constant—it is

helpful when driving the OPMODE input of

the DSP48 block

ok [ cancel [ Heb ][ o

XN
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Knowledge Check

Using the technique below, convert the following fractional values

* Define the format of the following twos complement binary fraction and calculate
the value it represents

Format =< _ _ >
tfrlofofofrfaolafof1[1] -

» Whatformat should be used to represent a signal that has:

a) Max value: +1 b) Max value: 0.8 c) Max value: 278
Min value: -1 Min value: 0.2 Min value: -138
Quantized to 12-bit data Quantized to 10-bit data Quantized to 11-bit data
Format =< _ _ > Format =< _ _ > Format =< _ >

¢ Fillin the table:

Operation Full Precision Output Type
<Fix_12_9> + <Fix_8_3>
<Fix_8_7>x <Ufix_8_6>

XN
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Answers

Using the technique below, convert the following fractional values
* Define the format of the following twos complement binary fraction and calculate
the value it represents

Format =<Fix_12 5>
tfrfofofofrfafoltofr]r

Value = -917 = -28.65625

32
» What format should be used to represent a signal that has:
a) Max value: +1 b) Max value: 0.8 c) Max value: 278
Min value: -1 Min value: 0.2 Min value: -138
Quantized to 12-bit data Quantized to 10-bit data Quantized to 11-bit data
Format =<FIX_12_10> Format = <UFIX_10_10> Format =<FIX_11_1>
* Fillin the table:
Operation Full Precision Output Type
<Fix_12_9> + <Fix_8_3> <Fix_15_9>
<Fix_8_7> x <Ufix_8_6> <Fix_16_13>
XN
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Creating a System Generator Design

Click on New Model button to

Open the Simulink library create a blank model page
browser by clicking the Simulink
library browser button

Simulink Diagram

[ Phutink Library Browser

e Oabug. bostop e, s

L B u}{a ? | [oommmener v [0 &
s Droinar

Use the Xilinx DSP
blockset to capture the

Simulink Library Browser design
MATLAB
$7XILNX
©2011 Xilinx, Inc. All Rights Reserved For Academic Use 0n|y

Creating a System
Generator Design

* Build the design by dragging and dropping blocks from the Xilinx blockset onto your
new sheet

= Design entry is similar to a schematic editor

ﬂ Simulink erification and Va
- gl Stateflow

+E “ideo and Image Processin

D Connect blocks by pulling
the arrows at the sides of

Tools
LFSR

1. 18 iirvx Blocksst @ FoaTol each block
A4
Basic Elements E] FIR Compiler &
) . o File Edit View Simulation Format Tools Help
Commurication DE2E&E| §8 =) » = foo [Noma
-Control Logic FIR Compiler
ISP 2
Data Types Fast Fourier y |
Inclex Transtorm 7.4 C
an @
- Math
~Memory Fast Fourler |
Transform 8.0
~Sheret Memory e

E‘ ilinx Reference Blockset

Ready 100 odets

XN
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Finding Blocks

Use the Find feature to search ALL

Simu”nk ”braries Sinl:link L-ihrary timwser
The Xilinx blockset has eleven major Ll ” v
. Libraries Library: Xilinx Blockset DSP Found: ‘DSP4g" M E]
SeCtlonS a ;:“::‘:V:E””“’”U” . & | Xilinx Blockset 18 @ o ]
_ . -1 Video and Image Proces
AXI4: FFT, VDMA i i;ﬂ;x e ] e
- Basicelements: counters, delays S s [] oo
. . . = Communication
— Communication: error correction blocks ConirlLogie D o3P a2
insp 4
- Control Logic: MCode, black box ~Deda bres ] e
Index o
— DSP: FDATool, FFT, FIR e
= Memary B DSPaga
— Data Types: convert, slice ey 0
i DSF4SE @
— Index: all Xilinx blocks (a qUICk Way to |7 e o« »
VieW a” blocks) Mat‘l:l’\e"s for 'DSP48' 1 blocksets D.suhsvﬂems 18 blocks

— Math: multiply, accumulate, inverter
— Memory: dual port RAM, single port RAM
— Shared memory: FIFO

— Tools: ModelSim, resource estimator
T XILNX
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Configuring Your Blocks

) FIR Compiler 50 (Xilinx FIR Compiler 5.0) = )[E])[%]

Fier Specfication | Implemenkation | Detailed Implementation

»  Double-click or go to Block Parameters

Filter Architecture :

to view and change the configurable parameters e e
. . [] Use Reloadable Cosfficients
of a block using multi-tabbed GUI Cofcint srcre : [ened 3
* Number of tabs and type of configurable e, [

parameters under each tab is block dependent ot ran: [ie

Best Precision Fraction Length

»  Some common parameters are: st LI | ot rasandsis: 2
— Precision: User defined or full precision Coefrt et oepe Cptons
[6,0,-4,-3,5,6,-6,-13, 7,4 Number of Paths ; 1
—  Arithmetic Type: Unsigned or twos COmp|ement Mumber of Coefficient Sets| | | Output Rounding Mode  [Full_precision ~
itar : Fiter Specification Output Width 24
—  Number of Bits: total and fraction . e o
— Overflow and quantization: Saturate or wrap Rate Change Tpe 1 [Iaoer

Interpolation Rats Valus : [1

overflow, truncate or round quantization R
— Latency: Specify the delay through the block zeapack oo [1
Murber of Channels : 1

Hardware Oversamping Specfication

* Note: While all parameters can be simulated, el proinun posstle D
. Sample period ! 1
not all are realizable o

Hardware Gversampling Rate : [1

SUNX
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Configuring Your Blocks

Some common parameters are:
— Provide Reset and Enable Ports

— Sampling Period: Can be inherited with a “-1”

or must be an integer value
— Use Behavioral HDL
— Use Placement Information for Core

— FPGA Area/Use Area Above For Estimation

+ Slices

* FFs

+ LUTs

+ 10Bs

*  Embedded Mults
+ TBUFs

Note: While all parameters can be
simulated, not all are realizable

BasicXDC 17

©2011 Xilinx, Inc. All Rights Reserved

€3 coef_counter (Xilinx Counter) EEx

"Hardware notes: Free mnning counters are the least expensive in
hardware. A count limited counter is implemented by combining 2
courter with & comparator,

Basic | Advanced | Implementation
Implementation D etails
[[] Use behavioral HOL [otherwise use core]
Core Parameters
[[] Use pre-defined core placement informetion
FPGA Area Estimation
Define FPGA area for resource estimation

FPGA area [sices, FFs. BRAMs LUTs, I0Bs, emb. mults, TBLFs]
[Feoi1oon

[ aK. \[ Cancel ][ Help ][ Apply ]

SIXILNX
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Values Can Be MATLAB Equations

You can also enter equations in the
block parameters, which can aid
in calculation and in your understanding
of the model parameters
The equations are calculated at the
beginning of a simulation
Useful MATLAB™ operators
- + add
- subtract
* multiply
-/ divide
- M power
pi 7(3.1415926535897....)
—  exp(x) exponential (ex)

Basic XDC 18
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€3 coef_counter (Xilinx Counter) EFEX

Hardware notes: Free running counters are the least expensive in
hardware. A count limited counter is implemented by combining
counter with & comparator
Basic | Advanced | Implementation
Counter type:
© Fres Runring (@ Count Limited
Count ta value [Zlengthicasfl1
Count dirsctiorn:
@ Up O Down O Up/Down

Initial value [lengthlceef]

Step 1

Output Precision

Binary point
Optional Ports

Pravide load port
[] Pravide synchronaus reset port

[ Provide enable port

(

oKk [ cencel [ Heb [ Aeey ]

SIXILNX

For Academic Use Only




Creating a System
_Generator Design

1 | il D At 1
| Simulink 17! SysGen Data Path and . L isimulink 17
i Sources 1 | helper blocks | : | Sinks o
I e e e o | e e e e e e - T R
7] sysgenFIBONACCL logic * : ;|_|g|;|
File Edit :!IEW Simufation Format Tools Help 1 I
DSBS +Be|cs (o r sk [bw ] EBBSY BE6®

: Gateway blocks used to interface |
' between Simulink and SysGen blocks i

BasicXDC 19 XXHJNX‘
©2011 Xilinx, Inc. All Rights Reserved For Academic Use only
System Generator Design
I} sysgenFIBONACCE logic * I =TS |
Fle Edit Wiew Simulation Format Tools Help
Desd&| s+maesf |y ok sl || HEREy pEES
== =-=-=-=-=-===- 1 -
: Start !
' simulation by !
| pressing the |
| play button ! L
1 1 Signsl From losd IsValid
e e e e e e e e 1 crzpacel Fifjonacdi
1
1
1
1
Ready P

e Designs may have levels of |
hierarchy |
« Double click to “push”intoa

i « All SysGen design must contain -
roa System Generator block

* Used to set global netlisting
attributes

Basic XDC 20

subsystem

SIXILNX
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Sample Period

Every System Generator signal must be “sampled’; transitions occur at
equidistant discrete points in time, called sample times

Each block in a Simulink design has a “sample period,” and it corresponds to
how often the function of that block is calculated and the results outputted

The sample period of a block directly relates to how that block will be clocked in
the actual hardware

This sample period must be set explicitly for:

+ Gateway In

* Blocks without inputs (Note: constants are idiosyncratic)
The sample period can be “derived” from the input sample times for other blocks
Remember Nyquist's theorem (Fs > 2fmax) when setting sample periods

XN
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System Generator Token

Setting the Global Sample Period

¢ The Simulink System
Period(sec) must be set in the
System Generator token. For
single-rate systems, it will be
the same as the sample periods

) System Generator: counter_enabled

&)

Clocking

General

GA clock period (ns) : Clock pin location :

10
set In th'e deSIgn' More on mu"l- Multirate implementation : DCM input clock period (ns) :
rate designs later [cioc Ervires ™ [

[ Pravide ciock snable clear pin

Simulink system period (sec) :
[

inputt

a
dol ] b 2t

inputz Mult

inputa

[semwe) [ox_J [ooor ] (o] [ 1o ]

Sample Period =1
SIXLNK
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System Generator Token

Selecting a compilation target

-} System Generator: counter_enabled

2 e a

Compilation

Speed up simulation
+ Various varieties of hardware co-simulation

Clocking General

Generate Hardware
_— * HDL Netlist, NGC Netlist, Bitstream
|Evirtexs neovaxarst-atmiss
— - Analyze Performance
Synthesis tool : Hardware description Ianguag.e :_ . Timing Analysis
XST e | WHOL ]
oo e § Connectin a larger design
= + Export as pcore to EDK
ot s wes + Connect in ISE Foundation

[] creste testbench

ool o I eors N carce R ev )

XN
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System Generator Token

Generating HDL Code

(Eey (SE]

BLlSTEET L e weust s Once complete, double-click
the System Generator token

A QAM System with Packet Framing and FEC for Telemetry Channels.

) System Generator: counter_enabled

eeeee

Compilation :

DL Nellist

Part:

* Specify the implementation Parameters — | Ehnes woversansss
_ HDL Net"St as the Comp|lat|0n mOde Synthesis tool Hardware description language :

xsT ~|  |vHDL ~

— Select the target part R s
— SetHDL language i
— Setthe FPGA Clock Period (in E
Clocking tab)
— Check Create Testbench
* Generate the HDL
Basic XDC 25 X)(|]_|NX‘
©2011 Xilinx, Inc. All Rights Reserved For Academic Use only

System Generator
Output Files

* Design files
— VHDorV (HDL design files)
— EDNor NGC (core implementation file and netlist file)
— XCF (Xilinx constraints file for timing constraints)
* Project files
— ISE (Project Navigator project file)
— SGP (System Generator project file for Project Navigator)
— TCL (scripts for Synplify and Leonardo project creation)
+ Simulationfiles
— DO (simulation scripts for MTI)
— DAT (data files containing the test vectors from System Generator)
— _tb.VHD or _tb.V (simulation testbench)

Basic XDC 26 i: leINX‘
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Black Box

* Allows a way to import HDL models into

System Generator .
R

«  Allows co-simulation of black box HDL =wzsces -
with Simulink by using either the e B -
ModelSim or the ISE® Simulator tool ~ Z;%* [[] owe

* Integrates the imported HDL and fi o
implementation files (EDN, NGC) with ™" —
the netlist generated from System
Generator

SIXUNX
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HDL Import Flow

[ Top-level HDL file to be imported ]

4

Does HDL have
clk, ce, and ports that match
equirements?

No

Create HDL wrapper for the top-level
HDL which satisfies black-box
requirements.

P
Import top-level HDL as System
Generator black box

L4
(Add HDL, EDN, NGC, MIF files 4
required by the HDL for simulation
and implementation to black-box
\_configuration function

¥

a
Co-simulate black box using ModelSim
or ISE Simulator

) Black Box

Basic XDC 29

SIXILNX
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HDL Co-Simulation Flow

" ISE Simulator
[ HDL black box to be co-simulated
ModelSim Simulator ‘
ModelSim " "
Add ModelSim token to design ]
Specify ISE Simulator as
HesmEm ‘ the black-box simulation
. . mode
Specify the ModelSim token name as
the external co-simulator \
7 * Black qu\)(ilinx Black Box) Joed
 Black Box (Xilinx Black Box) /g@ g:::;\??e?:n box HDL and simulation model into a System
et k0.t s o fo S Yot kBt e e 0L
You must supply @ Black Bax with certain infgfnation about the HDL CO_SImUIate H DL black box rfomation = provicd through 2 Hatlb function.
ﬁ}:g\;c;r\v“sjr:‘sw:mvi‘c;ﬂdd ‘«‘:Z?g:":gll!gﬂna: dm?snem\ur This |n System Generator 'When "Simulation m§de" is set to “Inactive", you will typically want to

When "Simuation mode” is et to "l

provide 2 separate silulation model by using  Smulation Muliplexer.
ive”, you wil typically want to
provide 2 separate simuation mode

When "Simuation mode" i set to “Edemal cosimulator”, you must
using a Simulation Muliplexer. include a ModelSim bickk nthe design

When "Simuation mode” is s

"Extemal co-smulator”, you must
include a MadelSim black n

Basic | Implementati
design

Block corfiguration mfuldion
Basic | Implementatio

Block corfiguration

Simulation mode | ISE Smulator (]

HDL co-simiatorto use (specty hel
Simulation modgf/ | Extemal co-smuiator (]

by rame)
HDL co-simybtor to use (speciy helper block by name)
fioo

ok J[ oo [ meb J[ aew
o J[comesl J[_eb J[ 2oy ]

Basic XDC 30
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HDL Co-Simulation (Step 1)

= T Simulink
W Contral System Toobox

- T Fuzzy Logic Tooko:
- T Neural Network Toolbox
- T Real-Time Workshop
- W Signal Frocessing Blockset.
- T Simulink Control Design
v I Simulink Extras
B Stateflow
- T System Identification Taalhox
= W i Blockset

- W Embedded Target for T1 C6000 DSP

@ —

Addhessable Shi
Register

ssett

BitBasher

Clock Enable Probe.

1 Drag a black box
into the model

Select the file that contains the entity description for the black box B E3

Lookin: [ 3

=

lab3

In raset
Disorete Ster Gateway In dout
Impulse " din
Gatamay In1

] Index

coregen

The Configuration Wizard
detects HDL files and
customizes the block

Files of type:

[fi_blackbox, vhd

[0 Supported HDL Files [*.v. "vhd] |

Open I
Cancel

©2011 Xilinx, Inc. All Rights Reserved
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Gatenay Dut

Seope

SIXILNX

[ 8 simuink

HDL Co-Simulation (Step 2

WA Conmurications Elockset

W Control System Toolbox.

W Image Acquistion Blockset

W Link for Modelsim

W RF Biockset

B Real-Time workshop

WA Signal Processing Hockset

W Simuink Control Design

W Simuink Extras

B stateflow

B video and Image Frocessing Elockset

W i Bockset
2] Basic Elements
2 Control Logic
2] Data Types
2 psp
2 Index
2 math
2] Memory
2] 5n

Resource Estinator

System Generator

ChipSeope

Clock Probe

Configuiable Subsystem Manager

FDATacl

Indeterminate Probe

ModelSim Simulator

G atewnay In

Disorete
Impulse

Step

Gatemay In1

reset

gin & ateway Out

Black Box

Resource,
ar

Pause Sinulation

PicoBlaze Insinuction Display

2] Todk

Drag a ModelSim
block into the model

sic XDC 32

ic_| Implementation |
Block configuration m-FUnRcEon

I Fir_blackbox_config

—
simulation mod€lExternal co-simulator | D

Mulator to use (specify helper black b

i MEME)

IMUdeISlm

<]

> 4

System
Generator

Seape

MadzISim

ModelSim

oK | Cancel | Help

©2011 Xilinx, Inc. All Rights Reserved

Select the ModelSim
_| simulator simulation mode

For Academic Use Only

SIXILNX




HDL Co-Simulation (Step 2)

ISE Simulator

57
-~ €8 Black Box =101 x|

Incorporates black box HDL and simulation mods into 3 System
Generator design.

reset

Discrate Step  ateunay In

You must supply @ Elack Box with certain information about the HOL
Impulse

companent you would like to bring inta System Generator, This
information is provided through 2 Matiab Function.

din

Gateway Out Scope

Black Box
[ \ When "Simulation mode" is set ko "Tnactive”, you wil bypically wank to

provide a separate simulation model by using a Simulation Multiplexer.
When "Simulation mods" is ssk to "External co-simulstor, you must
include a Modelsim block in the design,

Resource
Estimator

Basic | Implementation
Block configuration m-function

[fir_blackbox_config

Simulation mod

720 by rame)

, 1
Select the ISE Simulator | e
simulation mode ok conce W | ooy |

XN
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HDL Co-Simulation (Step 3)

ModelSim Simulator

Tl Eit on s Famat Toob
RECEIETIEE O Dol ek & oo oo cimniison BB

Trcoparass sck b DL s v ot 1 Sy
Gt e

conpcersyou woul ik o bina o Syson Gorsrl. The.
famalon s crided e a Mt onclen.

\ihen* St o i o sty sl it
provd acopatosislon mod by g  Smiston Hulplrer

\ihen* St o s e ot ol st
o 2 el blck i e desn.

e p—

sty

Select the External \
co-simulator
simulation mode Simulink software opens

ModelSim simulator and
co-simulates

P

ok conrabon urcton
Hiko_enl

N 1 et v e e o e v

asic XDC 34

SIXILNX
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HDL Co-Simulation (Step 3)

ISE Simulator
iv
-~
System
T Ganerator
reset
Discrate Step  ateunay In
Impulse i
g Gateway Out Scope
Gateway Ini Black Box
) Black Box (xilinx Black Box) [_ o]
Incorparates black box HDL and simulation madel inta  Syste;
Generator design. Resource
Estimator
You must supply 2 Black Bos with certain information ab®t the HDL

component you wiould fike to bring into Spstem Generator. This
information s provided thiough a Malab function.

When "Simuetion mede" i et to “Inactive", you wil ypically want ta
provide a separate simuation model by using a Simulation Mulipleser

“when "Simulation mode" is set to “E stemal co-simulator’. you must
include a ModelSim black in the: design.

Basic | Implementetion |

Block mfuncion
[fi_blackbex_corfig

Simulation ade [ 1SE Simulator -

HDL co-simulator to e [speeTy Telper Block by name]
[Hadeim

o cocel | Heb | e |

Select the ISE Simulator
simulation mode

Basic XDC 35
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Why Hardware Co-simulation?

 Ease of use - users do not need to know:
— VHDL/Verilog
— How to run the Xilinx tools
— Details about the FPGA architecture
— 3" party boards API
— Device driver details
 Hardware verification

 And of course, speedup

SUNX
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Choosing a Compilation Target

) System Generator: cosim_ex

Start with a model that is ready

to be compiled for hardware il System Generator
co-simulation. \‘

ﬁ cosim_ex

File Edit View Smulaton Format Tools Help
DSHS Ce » = [io]
Synthesis Tool Hz NEWCDmpﬂatlnﬂal’get.“ PCI and USB
A E
P
ine Wave input_a
o seot—ou}
Constant input_b
Add Select an appropriate
r compilation target from the
} ~ System Generator block dialog
P box.
Benerator
Ready 100% ode45 |

SUNX
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Design Compilation

Xz Syster Generstor

Compilation

) System Generator: cosim_ex

) Compilation status

Macro statistics

[Ebaremepsp Developmert kit Pl

# Registers

Flip-Flops

x
% | Synihesizing model fles
3(

Low level Synthesis -

VP Rilimc\ T

Part

iex2 xc2v2000-4fy676

Target Directory :

| metist | [Brow:
Syrthesis Tool Hardware Description Langusd
|sesT -] [woL |

FPGA Clock Periad (ns)

Clock Pin Location

|es

Loading device for application RE Device from file '2v2000.nph' in emvironuent

optinizing wnit <cosim_ex_cw> ...

:

[

[] Creste Testbench

[] Prowide clock enable clear pin

S Syt oo 180

E=meeEE B
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Run-time Co-simulation Blocks
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Choosing an Interface

» PCI/PCMCIA

- Specialized co-simulation interfaces for a handful of boards (i.e., not a general
solution)

— Fastest co-simulation solution.
— Ideally suited for high-bandwidth co-simulation applications
* JTAG (Parallel/USB)
— Support for any board with a Xilinx FPGA, JTAG header, and clock source
— Burst-transfer support
* 1 Mbps down to the board
* 0.5 Mbps back from the board
» Ethernet
— Point-to-point
— Network-based
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Ethernet Hardware Co-simulation

Two flavors:

- Network-based
. Remote access
- 10/100/1000 Base-T
. Ethernet-based configuration

- Point-to-Point
. Requires a direct connection between host PC and FPGA
- 10/100/1000 Base-T
. Ethernet configuration
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Outline

» Gateway In/Gateway Out
 Data Types

* Constructing Design Using
Xilinx Design Capture

 System Generator Block
e HDL Co-Simulation
e Hardware Verification

—> « Summary
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Knowledge Check

* Describe the steps involved in hardware-in-the-
loop verification
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* Describe the steps involved in hardware-in-the-
loop verification

— Hardware-in-the-loopis a Simulink hardware accelerator which
enables design verification in hardware. It is a Simulink-to-
bitstream-to-Simulink push-button flow to simulate HDL-based
and EDIF-based design

— Three simple steps

+ Select the target board as a compilation option in the System
Generator token

+ Compile (Generate) the design for the co-simulation
+ Copy a co-simulation run-time block into the user model
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Knowledge Check

« List data types supported by the Xilinx System
Generator blocks
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Answers

« List data types supported by the Xilinx System
Generator blocks
— Twos complement signed (FIX)
— Unsigned (UFIX)
— Boolean
— DSP48
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Summary

 Every System Generator design interfaces with Simulink
sources/sinks/blocks using Gateway In and Gateway Out
blocks

 Gateway In block when realized in hardware provides
input port at a top hierarchy level

» Gateway Out block when realized in hardware provides
output port at a top level hierarchy level

 Hardware-in-the-loop enables verification of the design
using hardware
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Where Can | Learn More?

* Tool documentation
- Simulink Browser — Help — Simulink Help — Xilinx System Generator
* ATutorial Introduction
* Using FPGA Hardware in the Loop
* Hardware Design Using System Generator — System Level Modeling

* Hardware Design Using System Generator — Automatic Code
Generation

e Examples

— <Matlab_install>\toolbox\xilinx\sysgen\examples
»  Support Website

— DSP Website: http://www.xilinx.com/dsp
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