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Overview of this presentation

At TTE Systems, we develop the RapidiTTy™ family of software
development tools.

Based on Time-Triggered (TT) technology, RapidiTTy™ tools
simplify, automate and accelerate the development of embedded
systems that are both reliable and resource efficient.

RapidiTTy™ tools target microcontrollers (MCUs), field-
programmable gate arrays (FPGAs) and ‘PC’ (x86) hardware.

This presentation provides an overview of RapidiTTy™ FPGA

Other members of the RapidiTTy™ family provide similar facilities,
for microcontroller and x86 targets.
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RapidiTTy™ FPGA: Overview [1]

- Detailed timing analysis

- Integrated compiler & debugger
- Integrated RTOS (royalty free)
- Time-triggered technology

—

Using the TTE Processor Builder™ engine and the PH Processor Toolkit,
you can create a processor which matches your precise requirements, with
just a few clicks of a mouse (and without writing any VHDL code).
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RapidiTTy™ FPGA: Overview [2]

Pre-built User
components components

Applicationtayer,

All provided by
RapidiTTy™ FPGA

g

Drivers

Configurable processor (Soft) core
and peripherals
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RapidiTTy™ FPGA: Processor toolkits (Overview)

e RapidiTTy™ FPGA ships with Processor Toolkit for the
PH processor (with a development licence)

e Processor toolkits provide a highly-configurable platform for
the creation of a wide range of reliable embedded systems.

e Processor toolkits offer the following key benefits:

- Flexible processor configuration during product development by means
of the RapidiTTy™ FPGA tool chain;

- Full programming support from the RapidiTTy FPGA tool chain as your
hardware configuration evolves, helping to maximise the speed of your
development process and ensuring that your hardware design and
software design remain fully synchronised;

- Highly-predictable behaviour from the completed design (released in
FPGA or ASIC form), leading to reduced testing and maintenance costs
and higher levels of customer satisfaction.
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RapidiTTy™ FPGA: Processor toolkits (Example)

| ——
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RapidiTTy™ FPGA: PH processor [1]

e Using the TTE Processor Builder™ engine, you can configure
your PH processor to match your precise requirements

e This takes just a few clicks of a mouse (and you don’t need to
write any VHDL code)

~ Hardware Specifications
(@ Certain microcontroller properties can be modified here
Microconitroller : PHv1.0
Development board : wilinx Spartan-3AM Starter Kit, 700 Die
Code size : 7192 = hytes
Data size ; 8192 = bytes
Frequency : £0,000000 S MH: @
Frequency divider 2.0 = @
Storage chip : 1: xcf4s-v020 .

RapidiTTy™ FPGA also includes full (VHDL) source code for the PH 03 processor
core (allowing experienced developers to have full control over their designs).
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RapidiTTy™ FPGA: PH processor [2]

1 ~ Peripherals =S
16-bit Timer with 16-bit prescaler

GPIOD ; General P Input/Output port H

eneral Furpose InputfOutput porl Z W1 Universal Asynchronous Receiver Transmitter

TMRO : 16-bik Timer with 16-bit prescaler % | Uriversal Asynchronous Receiver Transiitter with buffers 2 4 Properties for UARTO
UARTD : Universal Asynchronous Receiver Transmitter # | General Purpose InputjOutpLt port ]

Receive buffer size (bytes)

Transmit buffer sizs (hytes) :

3 pevelopment Board . -

Development board: |Nature development board: Klinx Spartan-3K Starter KIt, 700 Die v| @ [Auto discover 4 oy
Clock souress .

CLOCKD frequency: | 50000000 SMie @

- H ”

[ show all chips

Pinloc | 10standard | Slew | Drive(mA)  Termination =
Ve

chips

ah Bukan, (PUSH_BUTTONS) T3
ush Button (PUSH_BLTTONE) Ri4 -
< >
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RapidiTTy™ FPGA: PH processor [3]

Buid before launch - Running: Xin: Synthesis Technalogy

[ aways runin background

[Run in Background | [ cancel ] [ petais >
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RapidiTTy™ FPGA: Simulation
. - - & borpherds - )
With RapidiTTy™ FPGA 2.0, you can TURD: 1641 Tt wih 165 prescae 2
speed up your development cycle by T =
simulating the target. No more slow .
downloads to an FPGA board! o
_— O e
Type: [Instruction set simlator {155) > ® e Gt
[ o O S0P
Dowrload code e ::i
. . . . ' ores J
The simulator is fully integrated with 9400 Garers e st por 5
the RapidiTTy™ IDE o e wsesosa
=] raks W comn 1 O 1 |2 v | O e | € oy | B cutin | el i Dms | () P o ' o
- W& A CCOOEED
NLTTAYNT )~
- » COO00O0CD o
s COOOO0CD]) &
2 COO0000 s
[T
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RapidiTTy™ FPGA: Debugging

RapidiTTy™ FPGA provides extensive debug support (e.g. breakpoints

and single-step from C), fully integrated with the IDE.

The simulator also provides full debug support.

FREa T

o tain by

123 LA, Tosace, 1, LED_TLASH FIRIGH :

iR — T ——y  p—————

~ Build and Test
Test this example:

ot Rebuild

& Simulate the example software (o hardware required)

2 Upload the example to a development baard
% Upload snd start debuaning the exsmple
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RapidiTTy™ FPGA: Timing analysis

RapidiTTy™ FPGA is
designed to minimise the
effort involved in crucial
timing analyses (including
worst-case execution time
measurements)

(9= Varitles %o Ersstports | () Tirng kéamatin £

Hame sdue
Processor bme 2.001 033 0605
Prosessor cycles 228,021,327
Time between, 0.000021 40
Evsshgoit 1SR mnmcubion tin 0.000 000 6601
% Mrimm 0,000 000 8501
# Madmn 0.000000 6505
& Rangs 0.000000 0005
i iverage 0.000 000 88015

= Functions Furctiers

1 LED_FLASH Ly

2
% ELAPSED_TIME_LIGRTO_ Upckte: Call count = 10, Ideal period = 1.000 D00 D00 5, Execution time = 0,000 133 €0 5, Tane between cals = 0,995 599 929 5.
e Callcunt = 10, ) percd = 0.500 000 000 5, Executon e = 0,000 000 40 5, T between taks = 0,495 596 071 5

#% Debug Configurations

Create, manage, and run configurations

Domrisd cede beoefiguration bo the sttacked P precessor
EXEF vame: [ Test
type fiter test
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Ji Mk Pugen Test
& 056 Framewerk.
= B8 PHappliation
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RapidiTTy™: Sample timing report

Task Timing

Time (us)
O 260 500 7SN 10000 1250 M0 TS0 200 250 0 250 N0

Flashing_ LED_0 Toggle L] | FELE o
8 0 T | I ———
ide inE NN |
[ (<] 0 psto 3000 ps[>] B3l
Processor Utlisation Statistics Execution time
Execution time Period 60
Min: 48 s Min: 74 s 25
Max: 62 Max: 8035 2
Flashing_LED_O_Toggle lax: 62 s lax: 8035 s 210
Range: 14 s Range: 7961 s £
Average: 52 s Average: 999 s 2
320
Tasks @10
o/l
Task Names 0 5 10 15 20 25 30 35 40 45 50
Flashing_LED_1 Togge Flashing_LED.0_Toggle Flashing_LED_0_Toggl cals
Flashing_LED 1 Toggl
jashing_LED_1_Toggle e
7,500
£ 5,000
5
% 2,500

0 5 10 15 20 25 30 35 40 45 50
Flashing_LED_O_Toggle calls
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RapidiTTy™ family: Overview

Pre-built User
components components

Application'layer:

All provided by
RapidiTTy™

Drivers

\\
\\
N\,
Target hardware
(configurable when using RapidiTiTy™ FPGA)
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RapidiTTy™ FPGA: Further information

RapidiTTy™ FPGA 2.0 “Getting Started Guide”
RapidiTTy™ FPGA 2.0 “Tutorial — Getting started”
RapidiTTy™ FPGA 2.0 “Tutorial — Debugging”
RapidiTTy™ FPGA 2.0 “Tutorial — Timing Analysis”

e Available from:
http://www.tte-systems.com/downloads/
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