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RX Introduction
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The RX Platform, as extreme as possible

@\

enesas E treme
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The RX Concept

B The RX aim is to realize higher maximum operating frequency, better

performance, improved code efficiency, and lower power consumption than
previous products.

Extreme
High
Performance

Extremely
high code
density

Extremely
low power
consumption

New
Extreme
IP

Extremely
wide family
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Compare to Competitors (Data from Web)

B Compared to the competitors, RX achieves
1.65DMIPS/MHz w/Dhrystone.

MIPS > 1.5 DMIPS/MHz

AVR32,UC3 > 1.3.DMIPS/MHz DMIPS/MHz

STM32 (Cortex M3)>.  1.25-DMIPS/MHz
ARM 9 >  1.04 DMIPS/MHz

ARM 7 0.95 DMIPS/MHz
ColdFire V2 0.94 DMIPS/MHz(SRAM)

ColdFire V2 - 0.76 DMIPS/MHz (Flash)

REE-IBG-PM-BWE ENESAS
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Dhrystone 2.1

m CPU:
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Dhrystone 2.1
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What's Unique about RX600?

O RXGOdO is the only Flash CISC MCU with zero-wait-state Flash at full
spee
B Truly 165 DMIPS at 100MHz operation
B Deterministic operation

®m Hardware Floating Point Unit (FPU) and 1-cycle Multiply
Accumulate (MAC

m FPU for fast, simple, compact math

B FPU, DSP functions, and fast ADC complement the Integrated Motor
Control timer

B Harvard Architecture further improves DSP performance

B Low Power Consumption
B 500uA/MHz with all peripherals on, linear consumption
B 0.9 uA Deep Standby

B Embedded 32KB data flash (30k to 100K erase and write cycles)

B Most compact code size
B More compact than leading 32-bit cores in Flash MCUs

® Flash MCU with up to 1 USB host or 2 USB Device, Ethernet and
CAN interfaces

O Al rights reserved .Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANAS



I RX Platform Overview

B Renesas extreme Microcontroller RX platform comes in two Series.

Performance

A

IA_/

100MHz high
performance MCU range
with connectivity and

largest memory
eneral Pu
ﬁm

50MHz performance
range, especially tuned
to reduce overall power
consumption and Low
voltage Operation.
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RX600 family road map

n e(:".-\\'“'y

General
Purpose

Motor
COntrol

2009 2010 2011
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o

IF.ash/RAMA_ RX600 Product Lineup Plan
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RX600 basics and features
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N\ Y
RX CPU - The Basics CRX

CPU Harvard Architecture

Variable length instruction format (1 to 8 Bytes)

General Registers 16 x 32-bit
Instructions 73
9 DSP
9 FPU
Endian mode Instructions: little-endian

Data: big and little-endian

Address space 4GB linear

Addressing modes 10

Floating point arithmetic unit Single precision (32-bit)
Memory protection unit Optional component
Operation frequency Up to 200MHz
Performance 1.65MIPS/MHz
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@\
RX 32bit CPU X

B 16 General 32-bit Registers speeds execution and reduces code size

B Use of General Registers simplifies compiler optimization

B Register-Register operations reduce memory accesses

B Dedicated High-speed Interrupt Control Registers

B General Registers can be allocated for Interrupt use as well

General registers Control registers
4. ....................... 32 blts 4. ....................... 32 b|ts ....................... .>
RO (SP*) — o {Interrupt stack pointer

R1 USP User stack pointer
RZ ‘ INTB Interrupt table register
R3 ‘ PC Program counter
R4 S—_— Processor status word register
R5
R6 High-speed BPSW Backup PSW
R7 interrupt BPC Backup PC
RS registers FINTV Fast interrupt vector register
RO
R10 FPSW Floating-point status word register
R11
R12
R13
R14 * Stack pointer
R15
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N
Enhanced Harvard Architecture (RX

B Simultaneous execution of instruction fetches and memory accesses
boosts pipeline performance and combined memory mapping keeps

flexibility
RX CPU core
Flash 1 '"s;”:c::m
ete Instruction
Interface
RAM H _
54-bit IF <
S IF -\ Shifter ALU
Peripheral Multiplier Divider
Functions
Memory
Access
Data 32-bit registers
Separate buses Interface x16
allow parallel
execution
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RX600 internal bus configuration

B RX600 includes up to 5 internal busses to enhanced data processing and to secure that
there is no bottleneck between the CPU, Memory, DMA, peripherals and external bus.

B 2 dedicated CPU busses: instruction and operand

B 3 other main internal busses: simultaneous transfer of data from multiple masters

RX CPU mssmmmm  Operates in synchronization with ICLK
Operates in synchronization with PCLK
mmmmmmm  Operates in synchronization with BCLK

Instruction Bus

4 opernamus| |

32-bit DMAC DTC E-DMAC

Internal main bus 1

Internal main bus 2

EXD:AC t Internal peripheral bus
External bus control ‘ ‘ ‘ ‘ t Dtt ‘ RX62N
ata

TMR MTU SCI AD usSB LEET
1 External bus Flash
example
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@\
RX Family Internal bus structure =X

High
Harvard Architecture
Parallel execution of data perfo rmance
access and Instruction fetch
RX CPU
Instruction b .
. s— Main bus CPU access and
| l _ DMAC/DTC data transfer is
_ _ EtherC
possible simultaneously
ROM RAM t
i Internal main bus1 (CPU) DTC EDMAC

Internal main bus I M

‘ [ B~

External bus cont l
v ¥+ W4 i
External bus

Built-in peripheral bus

Data
Flash TMR CMT  SCI CAN

B RX600 includes up to 5 internal busses to enhanced data processing and to
secure that there is no bottleneck between the CPU, Memory, DMA,
peripherals and external bus.
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RX Pipeline
m The RX CPU has a 5 stage Pipeline.

B CPU instructions (1 to 8 bytes in length) are converted into one or
more micro operations.

B These micro operations are then executed by pipeline processing.

B The IF stage is executed in the unit of instructions.

®m The D (and following) stages are executed in unit of micro
operations.

B The CPU decodes the instructions in the D stage and converts them
In micro-operations.

B The CPU has four 8-byte instruction queues.

® It fetches until the instruction queue is full, regardless of the completion
of the decoding stage.

® As the Instruction bus is 64-bits, a single clock cycle will fetch 8 bytes.
® A minimum of 1 instructions, a maximum of 8
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G

B Parallel execution of instruction fetch and data memory
access provides ideal execution rate of one clock cycle per
Instruction.

Five Stage Pipeline

5 stages >| IF: Instruction Fetch
D: Decode

E: Execution

M: Memory access

WB: Write Back

Harvard architecture allows
parallel execution
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Single-Precision Floating-Point Unit

G

B The single-precision (32-bit) data format defined in IEEE 754* is supported.
B The exceptions defined in IEEE 754 are supported.
B Subtract, multiply, divide, and integer-convert instructions general registers are

supported.

B The benefit of this implementation, FPU operates using main CPU registers rather
than with its own register set. This speeds overall performance making floating

calculation to an easy task.

@eral regist

Traditional
FPU operation
using
dedicated
data registers

Load/store
Dedicated

data register

>

s R

Floating-

\ point unit

No load/store
instruction
needed

/

General register

RX operation\

using general
registers

— v

Floating-
point unit

Y,
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G

Faster Interrupts through Register Allocation

B Augmented general registers can be allocated for dedicated use by interrupts to increase
speed.

B Program counter and Status Word will be automatically backup before interrupt execution.
B A number of registers can be allocated to handle application interrupts.
B So saving registers on stack by push/pop instruction is not required anymore.
B High-speed interrupt sequences and allocation of general registers boost performance by
about 50%.
/&mgqentional register bgnking /31 RX Software allogation example N
RZRO RO (SP) )
R3R1 R1
R6R4 Augmented R
R7R5 : R3 _
A0 registers R4 Registers used by
N gr:able f[aster RS > application
INterrupts R6
A2
3 without RZ fast
usin RS Interrupt
Bank O g
multiple R9 <
Bank 1 banks. Ei? Registers used by
R12 " fast interrupts
R13 J
R14
R15
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N\ Y
Fastest Interrupt Response ERX

BENumber of Cycle to the execution of first instruction in ISR

Architecture (C (c::zlf:::isler) Comment
RX600 5 Clj(c))gsl\,/’lcarzmt to CPU speed up to
Cortex-M3 12 More when CPU freq > Flash speed
ARM7TDMI 24 — 42 More when CPU freq > Flash speed
I(VIPIIIZ:SE,’S/I)‘M 18 - 40+ More when CPU freq > 30 MHz

e CortexcM3, ARMTTOME An Inroduction to ARM Cortex-MS Processor.htp:/wiwarm.com/pdfslintroToCortex-M3.pdf

2. Estimated based on flash frequency, dedicated register bank, register size and C32 compller codle generation
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N\ Y
RX Flash Performance=MCU Performance CRX

B Maximum operating frequency and overall processing speed
B Access speeds up to 100 MHz with no wait cycles
B This saves time any and power consumption as equivalent level of CPU performance could

be reached at lower frequency.

A

RX with 100MHz
flash

(]
5 .
£ Processing performance gap
NS
8 Competing MCU with
g 30 MHz flash
A
(]
U .....
g ! I 3 ormore
: 2 waitcycles |
|
I 1 wait cycle
\ | /N
\30 MHz \ 100 MHz MCU operating frequency
[ I I I 1
o E [vs] I S N EE I o0 E [ws]
\ [ED E [wB] i .
—{F] — F ] = o L e I
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N\ Y
True Performance !RX

2.5 l RX B RISC MCU A

NO WAIT
STATES

NO WAIT NO WAIT
STATES STATES

Speed @ Max. Op. Freq. (normalized)

Motor A Motor B Airbag
Customer Benchmarks

B Approximately 2x faster than best in class RISC!

Benchmarking disclaimer: Your results may vary*

REE-IBG-PM-BWE RENESAS
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N\ Y
DSP Arithmetic Functions ERX

B The memory-to-memory multiply-accumulate operation instruction (RMPA) is ideal for sequential multiply-
accumulate operations on accumulated data, resulting in more precise 32-bit arithmetic operations.

B Instruction RMPA can easily be accessed on C-level with compiler instrinsic functions.

M RMPA can be interrupted to avoid delay of interrupt acceptance.
Memory-to-memory multiply-accumulate operation instruction (RMPA)

/ Multiply-accumulate unit |

Memory Memory T oEL oD TC .
\ \ |, |
I
|
. ®—® -
> >——> I 80-bit
\ ! formed by General Registers
S ——— == R6:R5:R4
J J

\ 32-bit 32-bit /

B The register-to-register multiply-accumulate operation instruction (MAC) eliminates the need for data transfer
from general registers to memory, resulting in high-speed operation.

Register-to-register multiply-accumulate operation instruction (MAC)

/ Multiply-accumulate unit \

16-bit T T T T T S

General register _—:—>
Q> O
General register [ ——»

! | 48/ 64-bit
16-bit N _L__/
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DSP functions

Mandelbrot, build for Size
9000 400
8000 == Speed 4 350
Code Size
7000 / 1 1300
6000 -
+ 250
5000 »
2 + 200 £
4000 3
— +— 150
3000 -
2000 | 1 100
1000 + 50
0 0
RXC IAR RX IAR STM
AES Speed build
300 1= == 128-Bit Encryption 16000
[ 128-Bit Decryption /\ 14000
250 |+| C—=3256-Bit Encryption il
mmm 256-Bit Decryption
Code size / \ T 12000
200 \\ 1 10000
(7]
@ 150 | 4 8000 ;%
L 6000
100 -
L 4000
50
L 2000
0 Lo
RXC IAR RX IAR STM

REE-IBG-PM-BWE
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@
FLASH Security =X

B Security of the Flash memory is controlled by an ID code.

® A code is used to secure the Flash in Boot and On-Chip Debug Mode.
— 16 bytes ( 1 Control Byte, 15 ID bytes = 120 ID bit )

3 24 23 16 15 8 7 0
FFFF FFAOh Control code IDcode 1 ID code 2 ID code 3
FFFF FFA4h ID code 4 ID code 5 ID code 6 ID code 7
FFFF FFA8h ID code 8 IDcode 9 ID code 10 ID code 11
FFFF FFACh ID code 12 ID code 13 ID code 14 ID code 15

B The use of the ID code, results in differing levels of security.
B This prevent read-out and erase according to the user needs making it secure.

28 Al rights reserved Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANAS



FLASH Security - Boot Mode & OCD 1

m With in the Code Space, there is a 16 byte area.
® If this area is populated with the code:
Ox45, 0x01, 0x02, O0x03 0x45 is the Control Code
0x40, 0x41, Ox42, 0x43 All other bytes are ‘User defined’

0x60, Ox61, Ox62, 0x63
O0x80, O0x81, O0x82, 0x83

® Then, the User has ‘3’attempts to connect to the device, specifying
the correct code.

® If an incorrect code is specified 3 times, the Flash will erase itself.

29 Al rights reserved Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANAS



FLASH Security - Boot Mode & OCD 3

B With in the Code Space, there is a 16 byte area.
® If this area is populated with the code:
Ox52, 0x50, 0x72, Ox6f O0x52 is the Control Code
Ox74, O0x65, 0x63, O0x74 This bytes are defined by
Oxff, Oxff, Oxff, Oxff Renesas.
Oxff, Oxff, Oxff, Oxff

® Always judged to be a non-matching ID code.

® Specify this code will erase the device at all connection
attempts.

30 Al rights reserved .Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANS



FLASH Security - Boot Mode & OCD 2

m With in the Code Space, there is a 16 byte area.
® If this area is populated with the code:
0x52, O0Ox51, 0x73, Ox70 0x52 is the Control Code
Ox75, Ox66, 0x64, O0x75 Bytes sequence other than that
0x01, Ox23, 0x45, Ox67 specified by Renesas.
0x89, Oxab, Oxcd, Oxef See previous slide!

® Then, the User to supply the correct code when connecting via
Boot Mode and via OCD.

® The Flash will erase itself if the ID code is wrong.

® With 2120 code options, that is
1329227995784915872903807060280300000 options

® it will have to be a good guess to get in.

31 Al rights reserved Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANAS



N\ Y
RX - flexible low current consumption CRX

B RX supports selection of low power modes to reduce
overall consumption.

RX has better performance
with the same current
consumption

50mA@50MHz

A
50mA@100MHz Currem:‘
consumption
4 0% Down

45mA @
A

\ Y Current
: ( RX ———._____——¢onsumption Current

53 % Down consumption
A 150uA <& 94 % Down

BOUA  A—

Normal Sleep Software Deep software
operation Standby standby (All OFF)
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N
R
Reduced Power Consumption: Power Domains

m Multiple power domain design methodology

RX600: 500uA/MHz (full active) }

Domain | Domain | Domain | Domain

. e 1 2 3 4
L o Normal
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: o operation O O O O
e L P PP P PP I R Power-down
o e s mode 1 O O O X
el N
L SRS S Power-down O o
e n-chip L de 2 X X
:;:;:d regulator S e i
ot Power-down
xan Power supply mode 3 O X X X
Power supply domain 4
domain 2

[ RX600: 0.9uA (Deep Standby) }

O : Active block X : Inactive block

Single Voltage Supply concept!
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Code Size: RX vs. Competitors

1.8 Bl RX HEH Company A RISC CPU Company B RISC CPU
38%

1.6 33%
1.4

33%

1.2
1.0

0.8

Code size (relative)

0.6
0.4

0.2

Motor control Data Data Real-time control Motor System
communication conversion control control

Air Conditioner Printer Fax ABS Car motor Car audio

B RX demonstrates superior code efficiency over competitors.

| Benchmarking disclaimer: Your results may vary*
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Cycle Count: RX vs. Competitors

Bl RX I RISCMCUA RISCMCUB |

1.8

1.6 X
1.6 = 1.5 x —

1.4

1.2

1.0
0.8

Cycles (relative)

0.6
0.4

0.2

Comparison, arrays, Arrays, CAN

Current control Data Sequence | \Frays,
processing control data processing multiplication, Communication
data processing

Motor Control Airbag | Power Steering | Industrial CAN

m RX achieves superior performance in cycle count.
m Higher operating frequency high speed flash will realize
additional significant performance improvements.

| Benchmarking disclaimer: Your results may vary*

REE-IBG-PM-BWE RENESAS
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Low cost System BOM

for data storage ,

M as well as up to 128 KB SRAM.

advantages.

RX600 has up to 2MB flash memory for programming and flash memory

These on-chip memories provide various

External bus
I IX
FLASH |
I %
SDRAM

Serial or 12C
Data Flash |7 E%
|

Advantages of On-Chip Memories

Reduction of the board area
BAdvantageous for the small systems such as digital
consumer appliances.
Improvement of the board design efficiency
EMinimized wiring reduces the mistakes in board design
and shorten the development period.
Reduced Parts
HMIn addition to the memories, other parts such as
resistors or capacitors can be reduced.
Reduction of EMI noise
BReduced external signals generate less noise.
Security
HInformation leakage from the external bus can be
prevented.
Increasing the number of effective pins on MCU
B The pins which used to be connected to external
memories can be assigned for other |0.

36
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Flash Memory General Specification

Code-Flash Data-Flash
P/E Temperature Ta=-40~85 degC
Read Temperature Ta=-40~85 degC
P/E Cycles 1,000 30,000
Data Retention 10year 10year
P/E Vcc 3.0v~3.6v 3.0v~3.6v
Read Vcc 3.0v~3.6v 3.0v~3.6v
Erase Time 50msec / 8kB (Typ.) 300msec / 8kB (Typ.)
Program Time 2msec / 256B (Typ.) 0.4msec / 8B (Typ.)

Code-Flash Data-Flash
P/E Temperature Ta=-40 ~ 85 degC
Read Temperature Ta=-40 ~ 85 degC
P/E Cycles 1,000 30,000
Data Retention 10year 10year
P/E Vcc 2.7v~3.6v 2.7v~3.6v
Read Vcc 2.7v~3.6v 2.7v~3.6v
Erase Time TBD sec / 4kB (Typ.) 300ms / 8kB (Typ.)

TBD sec / 16kB (Typ.)

Program Time

TBD msec / 256B (Typ.)

37 Al rights reserved .Renesas Electronics Corporation 2010 ©
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Inheritance of the Pin Assignment - 144 Pin

OOAMEAAAAAAOOAAAAAAEACAEEAEAA

RX62N
. . RX630 OO0OAAAAEAEAEAEAC R EAEE
O Inherlts the pln _______ O 0 0 10 0 I [ L
. R32CM116
assignment of et RS [als mminEinlelsslslalalalnle] Teiee
R32C (RX610). = ® o me" "~ """ 78 @B oaq
. . . 1 n@d @ @ @
® While inheriting the 9 Address | =E B B U
. R 114 3 g1 O O @&
basic pin 15 | @ o] O O O
. 116 & 65 |
assignment, the e ¥ i E .
113 =1 fi2 |
access speed to the m |2 s | 0 B
external bus and 122 s | ¢ 2 8
. 124 [0 57 ]
other functions are S0 I 8 | = B
>
- 1 m -
improved. (RX62N) E A 144pin “ i :
1249 a2
HE H H Ew sid O O O
O 131 sl O [@©HO U
O 0O @O 132 af] O O ;|
133 s O O O
BB
135 16
1136 s0 O O O
Il Data bus(D0-D15) l137 0 O O O
[ Address bus '133 E% % % %
I Bus control signal HE § N b :105 5 5 5
Systi trol pi O 0 O 142 . B0 @ @ @
[1 system control pin O o0 o 143 System pin ] O O 0O
- Power supply (Vss, AVss, Vcl etc.) [IlillilljlljlflljljljI:II:I|:|I:II:I|:|iI:I|jI:IIiIilillillillillillillillillilljlilljlilljlj
A/D input I O[O
D/A output I

Y | | O
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I RX610 Group
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RX610 Group Features

2MB Flash, high-speed performance 165D
ower consumption 50mA@100MHz,10bit A

B RX600 CPU

B High-speed (100MHz), high performance (1.65MIPS/MHz) and low current consumption
(50mA@100MHz)

B Single-precision floating point unit FPU, barrel shifter, MAC, RMPA

N Functions 100V HzZiEIashfaccess=as
B 10bit ADC (1 us conversion time) x 4 units each 4channel,
B 10bit DAC 2 channel
B up to 2MB single cycle access time flash memory
B Large embedded 128KB RAM
B Extreme number of communication functions
(SCI: 7 ch, I2C for the fast mode Plus (1 Mbps))
B Large number of timer functions
(16-bit timer x 16 ch, 8-bit timer x 4 ch)

B Product lineup

H® Nine products with wide selection of memory size and package
H768kB Flash/128kB RAM to 2MB Flash/128kB RAM
H144pin — 176pin package options

aridb
........

128kBIRAIV ==
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RX610 Group Specifications

m High-performance CPU
BHigh-speed operation: Single-state basic instruction execution: 10ns

H100MHz@3.0 to 3.6V
W32bit multiplier/divider, multiplier-accumulator
Hsingle-precision FPU

® On-chip memory
EFlash:2MB / RAM 128 KB
EFlash: 1.5 MB/ RAM 128 KB
EFlash: 1 MB / RAM 128 KB
BFlash: 768 KB/ RAM 128 KB

m Peripheral functions
BExternal bus expansion: 16-bit separate bus (ROM/RAM I/F, byte
control SRAM I/F)
B Transfer module: DMAC and DTC
ETimers: High-performance general purpose timer: 16 bits x 12ch (TPU)
B Timer optimized for OS and similar applications: 16 bits x 4ch (CMT)
BGeneral-purpose timer: 8 bits x 4ch (TMR)
mHigh-speed 10-bit A/D converter (conversion time: 1us)
m10-bit D/A converter x 2ch
BCommunication functions: Clock synchronous/asynchronous SCI x 7ch
H|2C x 2ch (Fast-mode Plus)

B Development environment
BOn-chip debug emulator
EFull emulator

B Package
BLQFP144, BGA176-pin

RX610 Group Block Diagram

RX CPU Flash
100MHz
3.0~3.6V Data Flash 32KB
FPU
Multiplier-divider and
multiplier-accumulator RAM
10 Port Watchdog timer
(5V tolerance)
DMAC X 4Ch DTC
16bit timer x12Ch i g
(TPU) 16bit timer X 4Ch(CMT)
Programmable 8bit
patter?P%%n)erator timer x 4Ch(TMR)
SCIx7Ch 12C X 2Ch
10bit DA X 2Ch On Chip debug I/F

10bit ADC x 16Ch (4Ch x 4Unit)
4Ch 4Ch 4Ch 4Ch

41 Al rights reserved .Renesas Electronics Corporation 2010 ©

REE-IBG-PM-BWE RENESAS




RX610 Product Lineup

Flash / RAM A

2MB / 128KB

1.5MB / 128KB

1MB / 128KB

768KB / 128KB

>
144 pins LQFP 176 pins LFBGA N anring

%% : Under development
* : New product
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RX621 & RX62N Group
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RX621 & RX62N Group Features

512kB Flash, 100MHz, 12bit ADC,

B RX600 CPU

B High-speed (100MHz), high performance (1.65MIPS/MHz) and low current consumption
(50mA@100MHz)

B Single-precision floating point unit FPU, barrel shifter, MAC, RMPA
B Functions

B USB (Host/Function/OTG)

m CAN

B Ethernet MAC 10/100Mbit (RX62N)

H 12bit ADC (1 us conversion time)

H 10-bit ADC (1 us conversion time) x 2unit

H 10bit DAC 2 channel

B Extreme number of communication functions
(SCI: 6 ch, 12C(1Mbps), RSPI (18MHz))

B Large number of timer functions

(16-bit timer x 16 ch, 8-bit timer x 4 ch, Motor control Timer MTU2)
B Zero wait access to Flash memory

B Product lineup
B Large products line-up with wide selection of memory size and package
H512kB Flash/96kB RAM to 256kB Flash/64kB RAM
m85pin — 176pin package options

44 Alirights reserved .Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANS



RX621 Group Specifications

m High-performance CPU

BHigh-speed operation: Single-state basic instruction execution: 10ns
H100MHz@2.7 to 3.6V

W 32bit multiplier/divider, multiplier-accumulator

Hsingle-precision FPU

HOn-chip memory with MPU

BFlash: 512 kB/ RAM: 96 KB

BFlash: 384 kB/ RAM: 64 KB

BFlash: 256 kB/ RAM: 64 KB

m Peripheral functions

BUSB 2.0 (Host/Function/OTG)
ECAN
B Transfer module: DMAC and DTC
ETimers: High-performance Motor timer: 16 bits x 12ch (MTU2)
B Timer optimized for OS and similar applications: 16 bits x 4ch (CMT)
BGeneral-purpose timer: 8 bits x 4ch (TMR)
BHigh-speed 10-bit A/D converter (conversion time: 1us) 2units
EHigh-speed 12-bit A/D converter (conversion time: 1us)
m10-bit D/A converter x 2ch
ECommunication functions: Clock synch/asynch SCI x 6¢ch
M|2C x 2ch (Fast-mode Plus)
ERTC
BEXDMAC for TFT-LCD Direct drive
BImproved functions for the safety of the system:

EPOR, LVD, I-WDT, MPU

B Development environment

BOn-chip debug emulator

B Package

HLGA85, LQFP100, LQFP144, LGA145, BGA176-pin
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Under Development

RX621 Group Block Diagram

RX CPU

100MHz

2.7~3.6V
FPU

Multiplier-divider and
multiplier-accumulator

MPU
1/0 ports
POR/LVD

RTC

CRC

EXDMAC x 2 ch
16-bit timer x 12 ch
(MTU2)
SCIx 6 ch
RSPI x 2ch
USB Host&Func
(w PHY)1ch or 2ch

12-bit ADC x 8 ch
10-bit ADC x 4ch x 2unit

Flash

Data Flash 32KB

RAM

Watchdog timer x 2 ch
(One of two includes the LOCO )

OCO (Low speed)
DMAC x 4 ch, DTC

Programmable pattern
enerator (PPG)

16-bit timer x 4 ch (CMT)
8-bit timer x 4 ch (TMR)
2
ICx2ch

RCAN x 1ch

On-chip debugging I/F

10-bit DAC x 2 ch

REE-IBG-PM-BWE




RX62N Group Specifications e

RX62N Group Block Diagram

m High-performance CPU
mHigh-speed operation: Single-state basic instruction execution: 10ns RX CPU Flash
®100MHz@2.7 to 3.6V 100MHz
W 32bit multiplier/divider, multiplier-accumulator 2.7~3.6V Data Flash 32KB
Msingle-precision FPU FPU
® On-chip memory with MPU T
) . Multiplier-divider and RAM
WFlash: 512 kB/ RAM: 96 KB muItippIier-accumuIator
MFlash: 384 kB/ RAM: 64 KB
HPeripheral functions MPU
BUSB 2.0 (Host/Function/OTG) SE— -
BCAN (optional) 1/O ports atchdog timer x 2 ¢
BEthernet MAC with EDMAC P (One of two includes the LOCO )
B Transfer module: DMAC and DTC POR/LVD OCO (Low speed)
ETimers: High-performance Motor timer: 16 bits x 12ch (MTU2)
B Timer optimized for OS and similar applications: 16 bits x 4ch (CMT) RTC DMAC x 4 ch, DTC
B General-purpose timer: 8 bits x 4ch (TMR)
BHigh-speed 10-bit A/D converter (conversion time: 1us) 2units CRC Pr°8;?{2.',‘;?§,"(’p'°.§‘é‘f m
mHigh-speed 12-bit A/D converter (conversion time: 1us)
m10-bit D/A converter x 2ch EXDMAC x 2 ch 16-bit timer x 4 ch (CMT)
B Communication functions: Clock synch/asynch SCI x 6¢ch 16-bit ti 12 ch
H|2C x 2ch (Fast-mode Plus) 6-bit :,:,m,rz); ¢ 8-bit timer x 4 ch (TMR)
BRTC
BEXDMAC for TFT-LCD Direct drive :gl',lxxez‘;: I’C x 2 ch
mImproved functions for the safety of the system:
mPOR, LVD, I-WDT, MPU USB Host&Func RCAN x 1ch
mDevelopment environment —wnh-ﬂuihj
BOn-chip debug emulator EthernetC & EDMAC || On-chip debugging I/F
EPackage s ST
BLQFP100, LQFP144, LGA145, BGA176-pin 12-bit ADC x 8 ch .
10-bit ADC x 4ch x 2unit 10-bit DAC x 2 ch
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RX621 & RX62N Group Benefits

47  Alirights reserved .Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANS



RX62N the perfect fit choice

Needs to MCUs Advantages/Benefit
Network High integration,
High - Ether, USB, CAN - ensured reliability
mtegratlon Security Ensured reliability
- Flash Protection, CRC - from end users

High speed communication High speed access to the

High - Gateway - center for reducing cost
performance High Speed Human I/F No Waiting time for
- Higher speed ADC - customers
Flexibly corresponds Reduce development
- Various memory line up - costs
Low cost LCD display No need for LCD controller

- LCD Direct Drive - chip
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External parts are eliminated by RX62N

Hig

h

integration

B Extensive network functions

RX62N : Ether, USB (Host/Device), CAN

RX621 :

B Reduc
- Data F

USB (H/D), CAN (Option)
: IIC x2ch, RSPI x2ch, SCI x6¢ch

e external devices
lash : No need EEPROM

- POR/LVD : No need Reset circuit

- RTC
- MTU2

: Full calendar supported
: Reduce external circuit
for motor application
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RX62N group
RX RAM RTC
core
Data Program CMT
Flash Flash / TMR
I-WDT WDT MTU2
DMAC DTC EXDMAC
USB Host USB Host Ether
& Device & Device Mac
CA.N RSPI 12C
(option)
12bit AD . LVD
10bit AD | | 1OPIEDA 11 poR

REE-IBG-PM-BWE
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Connectivity Features - USB Function -

High Integration

B Proven USB module (R8A66597) is embedded.
B Independent two-unit USB is embedded for 176pin
B Host/Device/OTG can be selected for each unit.
B Interrupt/bulk/control/isochronous transfer are supported.
B External circuit with high reliability is provided (USB logo is easily taken).
- ] OoTG
wer supply
Selectable 'c O0TG
for each RX62N v—s onﬁgctor <+——> sup_ported
RX62N OTG connection devices
( USB
USB USB PHY Host cc;nnectlon ’memory
. onnectol E ‘C':vtl)trr:\rél:ung;ﬁit;fn
USB | |USB PHY board
) U\ POS
Function connection = terminal
N B «> Bl .
>onnectorn [ S—

50 Al rights reserved .Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANAS



RX

RX62N

Connectivity Features - Ethernet Function -
A
jHigh Integration
B Common Ether used for SuperH and H8S is used.
B The know-how of external circuit (including PHY) can be utilized.
B Driver software is provided considering continuity from SuperH.

B 10/100 Base Ether Transfer (IEEE802.3)

Embedded EDMAC for EtherC
Reduces CPU load and efficient transmitting and receiving data

RX62N(MAC) /
w4 Support IEEE802.3u-
EDMAC S1 |~ Ether C ~—_ standard MIl and RMI|
Transmit ..': ‘-'.‘ Transmit control U e /
FIFO section T
Receive | : : Receive control | A i —
FIFO section «—— M Port [
: M |d4—
Internal bus I/F : o[ <> RMII
| I r "Fommandstatug o donversiof 3
: E interface - ! L 11 .-
Ipternal bu4 e
’ *1: MIl (Media Independent Interface), RMII (Reduced Media Independent Interface)

External bus interface
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How to get the high system throughput

)

High
performance

B High speed communication

Multi internal bus for parallel operation

- DMA and DTC transfer

- CPU bus

B High speed Human interface
High speed 10bit ADC inside

- Easy to realize the highest sampling rate by

2unit

B Connect to various sensors
High resolution 12bit ADC inside

- Easy to use the positioning sensor, etc
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RX62N group
RX RAM RTC
core
Data Program CMT
Flash Flash / TMR
I-WDT WDT MTU2
DMAC DTC EXDMAC
USB Host USB Host Ether
& Device & Device Mac
CAN RSPI 12C
(option)
12bit AD . LVD
10bit AD | | 1OPIEPA 11 poRr

REE-IBG-PM-BWE
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RX Family Internal bus structure

High
Harvard Architecture pe rformance

Parallel execution of data
access and Instruction fetch

RX CPU
Instruction bus .
= Main bus CPU access and
| l _ DMAC/DTC data transfer is EtherC
possible simultaneously
ROM RAM t
i Internal main bus1 (CPU) DTC EDMAC

Internal main bus I M

EXDMAC

¥

External bus cont l
¥ ¥+ W4 4
External bus

Data
Flash TMR CMT  SCI CAN

Built-in peripheral bus
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High speed and High resolution ADC

B High speed 10bit A/D convertor x 2 units
High

or
B High resolution12bit A/D convertor x 1 unit performance

< Future >
- lus sampling rate by 10bit and 12bit ADC

- each other ADC is operated independently
- 2 unit ADC can operate by same external trigger(ADTRGO#)

Shared pin assignment
between 10bitADC
and 12bit ADC

10bit 10bit
unit0 unit1
1
External trigﬂ Selector
ADTRGO# —— e A
ADTRG1#

ADTRG2#

REE-IBG-PM-BWE RENESAS
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To reduce the system cost

RX62N group
Low cost
. RX
B For common PCB design core RAM RIC
- A lot of memory variation - . oMT
- - : rogram
with pin compatlble Data Flash Flash / TMR
256KB Flash, 64KB RAM
384KB Flash, 64KB RAM I-WDT WDT MTU2
512KB Flash, 96KB RAM
- A lot of PKG variation DMAC DTC EXDMAC
to choose the suitable one
100, 1 44pin LQFP USB Host USB Host Ether
. Devi i M
85, 14 5p1n LGA & Device & Device ac
176pin BGA CAN RSPI 12C
(option)
. 12bit AD . LVD
W LCD display tobit AD | | 10PHDA L poR
LCD Direct Drive solution by EXDMAC
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RX621 & RX62N Product Lineup

% : In planning
** : Under development
* : New product

Flash / RAM

AFeature
* k * K * k * Kk
Ethernet
512kB/96KB G ’
* Kk
Ethernet,
* Kk
6518. USB, CAN
62NT7 b Ethernet,
I USB, CAN
384kB/64KB
62N7 b Ethernet,
USB
*
oo
* Kk
256KB/64KB .Ea USB, CAN

85 pins LGA 100 pins LQFP 144 pins LQFP 145 pins LGA 176 pins LFBGA
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LCD Direct Drive solution by EXDMAC

< EXDMAC >
Since EXDMAC supports LCD
Internal Bus display, CPU load great is reduced. Low cost
Loading

100%

SRAM
RENESAS (SDRAM)

r—x

50% —|
RX CP

Memory

Periphera

D x
1. > ¢ : :
4 )
4 [y
o

0% —

External Bus

Loadin LCT
%

Conr-..ller

50% —
< Reduce the cost > Full Screen

No need external LCD

animation at 295
Controller

frames per second

0% —
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I RX62T Group
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RX62T Group Features

Flash, 100MHz, two m
,CAN option

H RX600 CPU

B High-speed (100MHz), high performance (1.65MIPS/MHz) and low current consumption
(50mA@100MHz)

B Single-precision floating point unit FPU, barrel shifter, MAC, RMPA

B Functions
BEnhanced PWM resolution with MTU3
BEnhanced PWM functionality with GPT
H12bit ADC(1us): 4ch x 2 unit, 10bit ADC(1us):12ch x 1 unit
BThree S/H circuits for each unit - 3 shunt control
EDouble data registers for each unit > 1 shunt control
BProgrammable gain amplifier
BWindow comparator for Voltage monitoring
ECAN option 3
BReleased two type products (3.3 and 5.0V) for each line up
HPin to pin compatible between 3.3V and 5.0V products
BZero wait access to Flash memory B DM D G ——

B Product lineup
B Large products line-up with wide selection of memory size and package

m256kB Flash/16kB RAM to 64kB Flash/8kB RAM
H64pin — 112pin package options
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RX62T Group Specifications

m High-performance CPU
BHigh-speed operation: Single-state basic instruction execution: 10ns
H100MHz@2.7 to 3.6V and 4.0 to 5.5V
W 32bit multiplier/divider, multiplier-accumulator
Hsingle-precision FPU
m On-chip memory
BFlash: 256 kB/ RAM: 16 KB
BFlash: 128 kB/ RAM: 8 KB
BFlash: 64 kB / RAM: 8 KB
m Peripheral functions
ETimer MTU3: High-performance Motor timer
B To control two 3ph. motors with dead time insertion
BTimer GPT: PFC and 1ph Motor control timer
ETimer optimized for OS and similar applications: 16 bits x 4ch (CMT)
mHigh-speed 12-bit A/D converter (conversion time: 1us) with OpAmp
and comparator
BHigh-speed 10-bit A/D converter (conversion time: 1us) with self
diagnostic
ECAN (option)
ETransfer module: DTC
BGeneral-purpose timer: 8 bits x 4ch (TMR)
ECommunication functions: Clock synch/asynch SCI x 3ch
H|2C x 1ch (Fast-mode Plus)
BImproved functions for the safety of the system:
m POE, POR, LVD, I-WDT
B Development environment
BOn-chip debug emulator
B Package
HLQFP64, LQFP80, LQFP100, LQFP112

Under Development

RX62T Group Block Diagram

RX CPU
100MHz
2.7~3.6V (4.0-5.5V)
FPU

Multiplier-divider and
multiplier-accumulator

/0 ports
POR/LVD

CRC
16-bit timer x 4 ch (CMT)

GPT
1ph, PWM with dead time
Inverter control,PFC etc
1ph, PWM with dead time
Inverter control,PFC etc
1ph, PWM with dead time
Inverter control,PFC etc
1ph, PWM with dead time
Inverter control,PFC etc

Protection

- External input (POE)
-Clock stop detection
-Clock monitoring

125805 opamy
Self diagnostic 3 comp

1D s g
Self diagnostic 3 comp

Flash

Data Flash 8KB

RAM

SCIlx 3 ch
SPI x 1ch

I2Cx1 ch

RCAN x 1ch

Watchdog timer x 2 ch
(One of two includes the LOCO)

OCO (Low speed)
DTC

MTU3
3ph. PWM with dead time
(Use two 16-bit timer ch3&4)

3ph. PWM with dead time
(Use two 16-bit timer ch6&7)

1 or 2 Encoder Input
(Use 10or2 16-bit timer ch1/2)

Hall sensor / BEMF Input
(Use one 16-bit timer ch0)

Dead time compensation
(Use one 16-bit timer ch5)

10-bit ADC x 12ch
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% :In planning

RX62T Product Lineup % : Underdovelopment
FIashIRAMA A Feature
[R5F56217A1  R5Fs6217AY 5621780 " 56 | sv i
1ch CAN
* * x
256kB/16KB (Rsrse2T7@l 62 IRsF562178) IR5F562 "] 3a3v
LU |RSF56ZIIDN IR5F562 ' IR5Fs6217D) " | 5V
Xk _
Wsrsooril | WRsrscor7A) | WRersszr7Al | Y
y * * .
128KB/SKB sc2T7@l * (RSFsc2Till | WRSFse2r7Bl  WRsesezr7el | o
RsrsczTiBl | URSFsoRB  WRSFse2170l " (RsFseztbl | SV
x non CAN
IRsFs MR IRSFSGRINER 6: i Y
[R5F56276AT  IR5Fs62T6ME 5V
E- * 1ch CAN
IR5Fs56 IRsFse2TdRl 3.3
64KB/8KB ' " -
562 (R5F56 20800 v
* non CAN
IR5F562 T8RN 562T6E 3.3V
: 80MHz

64 pins LQFP 80 pins LQFP 100 pins LQFP 112 pins LQFP
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I RX62T Group Benefits
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12bit A/D Configuration with OpAmp

A

BEach unit have same functionality. Supporting one shunt or Three shunt current detection

Unit O

3 S/H for 3 shunt current detection

Double buffer register for one shunt

* : I < - Continuous AD |
ANO ©—op ° | s > Data Register| conyersion for |
_ | i N Data Register| same ch. )
I I Chi- — — -~ ——————
AN1 @—{OP ’ 0 S/HT 5 —|Data Register
| I | & [—SH—>A/D| ch
AN2 ®—{0P ® T 1SHe 3 —|Data Register
External Reference Voltage - ch3
ANO03/CVref LO ® > —%| Data Register
Unit 1 =~ ’c_ho____\l
| | Data Register
AN4 @—{OP @ S/H
| | « Data Register JI
R, chi” — — —
AN5 @—{OP ® I SIHW 5 —|Data Register
i I |2 SIH—»{A/D|  ch2
ANG @—{OP ® 15/Hm 3 —%| Data Register
@ <= ch3 Low
ANO7/CVref HL T > —|Data Register
| cost

External Refer:ence Voltage

LVVVVV¢¢

Comparator Input

* Choice of Gain (6¢ch, x 2.0/2.5/3.077/3.636/4.0/4.444
/5.0/5.714/6.667/10.0/13.333) OpAmp can through when you do not needs
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Comparator configration

BMEach 12bitAD has window three comparator

- o Low cost
(" Anoo © OP p HINAOW o
, Comparator
¢ > Timer
LGti’t'toAD ANo1 © IOP » Window | chi (GPT)
. , Comparator Input
® g
\ AN02 & IOP » Window ., Noi CPU
Comparator olse Interrupt
— > Canceller
External Reference Volfage Comparator
N
AN03/GVref LO o outout
| [ L . POE
( An04 © |0P » Window ch4 Circuit
. , Comparator
[ g
12t.)|t AD ANOS ) IOP > Window ch5 Upper side
Unit 1 Comparator Reference
| ® > Wind Window|
\_ ANO6 oP> pTINGOW g
, Comparator | Lower side
External Reference Voltage Exs:eedmg Reference] Exceedine
ANO7/CVref HO Lo This level
* Choice of Gain (6¢ch, x 2.0/2.5/3.077/3.636/4.0/4.444/5.0/5.714/6.667/10.0/13.333) CPU interrupt or POE or timer input

OpAmp can through when you do not needs
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Multi Function Timer for Inverter Control
(MTU3)

H Ig h EMotor Related function
(Use ch3&4 as a pare, ch6&7 as well)
e oo performance atypes of PWM waveform
'9 ! Cou.n er ) — Reset synchronous PWM mode: saw tooth PWM wave
B Max. 24 pulse input/output, and 3 input —Complementary PWM mode: Triangle waveform
M It can feed up to 100MHz — Dead time are automatically insert
m Operation Mode Hinterrupt skip function

B Output compare match (Low,High,toggle) - A_[)Illzs\t;fr:izlﬂpt:;tgeg:?t request up to seven times

Winput capture . . . ' —There are two register you could set up a trigger timing of
BSynchronous operation: Multiple timer synchronies AD

simultaneous clear by compare match or input capture

BPWM Mode: 0to 100% duty PWM output e
EmEncoder counting period -
TGR3B 4 // “ \
PWM dug’[ TGR4A / N
TGR4B . < / / \
‘G
MTU3 O eatime E N\ \
Chs U phase PWM : !
chOl{ch1f|ch2fich3}ich4}| Input [&{ch6l|ch7 :
Cap. I
V phase PWM
W phasePWM OFF ON OFF ! ON
E OFF ¢ Bl s E OFF !—QN—. EOFF
gt ‘e i ‘e

Dead time
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General PWM Timer (GPT)

B Functions

® Up, down or up/down counting selectable for each counter
Clock sources independently selectable for each channel
Generation of laterally asymmetric PWM waveforms.

Registers for setting up frame cycles in each channel (with capability for
generating interrupts at overflow or underflow)

Synchronizable operation of several counters

Modes of synchronized operation (synchronized, or displaced by desired times for
phase shifting)

® Generation of dead times in PWM operation

® Through combination of three counters, generation of three-phase PWM
waveforms incorporating dead times

® Starting, clearing, and stopping counters in response to

— Internal trigger sources: output of the internal comparators, software, and
compare match

— External trigger sources: capture input and dedicated trigger input

B Features
® Operates at up to 100 MHz
4 x 16-bit Timer Unit Register blocks
2x4 input/output pins
2x4 compare match / input capture registers
4x4 compare match registers
Up to 4 pre-scaled internal input clocks

REE-IBG-PM-BWE RENESAS



=
IEC60730* ! Corresponding \ ¥
=3 4 _

IEC60730 Item 2 Corresponding feature of R X 6 2T

Montitoring by Independent Watchdog Timer

Interrupt handling and execution with Checker software.

Clock

Clock stop detection and clock delay monitor

External communication CRC(Cyclic Redundancy Check)on chipped

Always port value are readable
Even it are selected as peripheral function

Input/Output periphery

Provide three level(Avreff,1/2AV ref, AVrefss)
for self test

A/D converter

NAAVEAVA VAV

y

*k 1 International fail safe standard
*k 2 Notall of IEC60730
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RX62T Motor Reference Platform

BMWe can provide following information for quick & easy developments
together with our alliance partner BFG
. Application notes Motor Control Demostration x|

.Sample program Q@INEER% Motor Control Demonstrator RENESAS
.BOM Llst esigned for “Renesas Froducts”

BCircuit diagram Renesas RX62T Motor Control Demonstrator
BPC interface software for demo

“You will experiment new sensations”

> Install Motor Control Demo
> RX62T Product Benefits

> BFG Motor Control demo Benefits

> Browse products datasheets and FAQ
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I RX Application Examples
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I Building Automation Application

j High RX62N Group
integration

-High reliability (security) RX RAM Program
-External parts are core Flash Low cost
eliminated. ] Data CMT
EEPROM ﬂ[_ Flash / TMR RTC -LCD controller is eliminated.
-VGA-TFT is easily achieved.
Sub CPU m I-WDT WDT MTUZ2
for control ] LCD Operation pane
-Purchasable with low Controller Temperature,
cost. DMAC DTC EXDMAC » [ lighting, camera
Functions required for Images ICRuEy
pin ~compatible are y—N\ fySB Host| [USB Host|| Ether /
selectable. L & Device | | & Device || Mac il %
Ether CAN Faster connectionto 1
CAN RSPI 12C the center Z
USB Host USB Host (option)
& Device & Device 12bit AD VD
i . .
10bit AD | | TOPEDA I poR High

performance
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Bar-code Scanner (POS system)

RX621 Group

IjHigh
integration

-High reliability (security)
Information protection,
prevent decoding

-Ensured reliability from
end users

Embedded 2 unit USB

- I/F with POS terminal
- Information update with
USB memory

EEPROM

USB Host
& Device

USB Host
& Device

-No waiting timer for
customers

As twice bar-code scanning
speed as previous products.

High /@

RX RAM Program
core Flash
Data CMT
Flash /| TMR RTC
I-WDT WDT MTU2
DMAC DTC EXDMAC
USB Host| |USB Host
& Device & Device
RSPI 12C
12bit AD . LVD
10bit AD | | 1OPDA L poR

G

performance

-High reliability (security)
Information protection,

ﬂ prevent decoding
(Embedded MPU)

N\ D_
2

-Flexibility
Simplified connection to
Bluetooth module etc

/Bluetooth communication

Low cost

|] RESET IC

-Eternal parts are eliminated.
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Digital Photo Frame or HMI

Low cost

-Eternal parts

RTCIC are eliminated.

-LCD controller is eliminated.
-VGA-TFT is easily achieved.

-Expansion

T Simplified connection to

Bluetooth module etc

|] RESET IC

High RX62N Group
erformanc
2 _ RX Program
JPEG middleware ] 4 core RAM || "o
provided j“\
- Data CMT Q
!-Ilg h . Flash / TMR R
integration
e~ I-WDT WDT MTUZ2
(@ e
"Easy image passing DMAC DTC ||EXDMAC
Simplified connection to
USB memory card or
SD card I \[usB Host| [UsB Host|[ Ether
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I RX Development Tools
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RX Platform Development Tools

B Emulator and debugger product lineup has been established to
extensively support the RX Platform. The tools are best suited for the
particular stage and scale of development can be selected.

E1 On-Chip debugger

(without trace function,
usable as a flash
programmer)

Functionality

E100 Emulator

Low cost and high
functionality

E20 On-Chip debugger

(with trace function)

*E100 is planned for RX610, other devices under review

On-chip debugging Emulators Full-spec Emulators
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Segger J-Link support for RX

B Segger ported their J-Link debugger to RX

B Segger do not develop debugger software and so plug into
“third party” tools

® JIAR System Embedded Workbench
® Renesas HEW

® Eclipse

B Why are we doing this?

® J-Link is virtually industry standard fro ARM debug

® Having J-Link RX support available will make moving from ARM
development to RX very easy.

B Any J-Link can be used, but a special 20-14 pin adapter is
required
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Compiler support for RX

Renesas RX Compiler
Integrated development environment IAR Systems RX C/C++ Compile

using HEW4 Integrated development environment ar
optimizing C/C++ compiler for RX

.’{ENegAs @IAR

\ (@\ SYSTEMS
=3 4

KPIT Cummins ~
Infosystems Limited

KPIT GNU compiler

FOC compiler for RX integrated to the HEW4
development environment
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HEW4

Single Integrated Development & Debugging Environment

Project Manager

- Graphical control of
compilerflinker options

= Function browser

- Drag and drop code templates

— Built-in {or extemal)
praject make

Output Window

— Shows messages Trom
build and find-in-fileg

= Linked to source in editor

= Version-control log

Built-in Editor

— Syntax-sensitive
coloring

= Multiple files
open at once

=~ Source-levet
debugging

Full Bus Trace

BFor all Renesas controllers
HConsistent across all debug targets [Simulators, monitors,ICEs]
Hintegrates Compiler, Debugger, Flasher, Editor and Project Management

Local Variable
Watch

C/C++
Variahle Watch

Stack Trace

Memory View

— Highlights changed
values

Virtual Desktop

- Allows multiple screen
layouts to be recalled at
the click of a button
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Eclipse support for RX600

B KPIT is our Eclipse partner
® Already strong support for GNU compilers

B KPIT will develop build phase support for Renesas and GNU
RX compilers
® Scheduled for release end Q2 2010

B Eclipse IDE (CDT) & RX GNU will be available for download
free of charge from KPIT web site

Welcome

KPIT Eclipse
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Renesas Peripheral Driver Library (RPDL)

B Designed to reduce project start up time and portability of
code

® Will generate larger code than hand coded
® Consider time to market and code reuse in the project

B Will be supplied as fully QAed binary library
All RX sample code will be developed using RPDL
B Plan to add Peripheral Driver Generator (PDG) GUI late

void func(void)

{

/* Configure pin TMOO for 500 ¢ s period, 200 ¢ s pulse width */

__CreateTMRPeriodic(0, (RAPI TMR_8 BIT | RAPI TMR_PERIOD | RAPI TMR_OUTPUT ON), 500, 200,
RAPI NA, 0);

}
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PDG for RX

B GUI to sit above Renesas Peripheral Driver Library (RPDL)
B Under development (Q2 2010)

W Peripheral Driver Generator r”El&l
@ File(F} Function{ Displawiy) ToolTh W HelpiH) -0 x

Peripheral

- égirial:Senal: RXE10 | channel o 1) =
“ha .
- g% oo Operation Mode |CluckAsynchanDuse bode j D r Ive r
5% 5002 Data Length: | 8Bits
-3 5003 G t
i %E crig Directian: |LSEi-first e n e ra 0 r
-5 5CI5 Data Logic Imversion: | Naot Inverted

Parity Bit; | Mo Parity

Stop Bit: |1Bits

=
El
Bl
TransmifReceive | Transmit and Receive =
El
El
il

Base Clock: | Internal Clock

Sk Bin Finctinn [ mel Midnnt vl

CPU  Gerial | Timer ‘ﬂj Intarrupt ]ﬂj

#include “r_pdl_sci.h”

void func(void)

{

I* Configure SCIO0 for asynchronous mode, 8N1, 38400 baud */
R_SCI_CreateRate(0, PDL_SCI_8N1, 38400, 1);

}

e

81 Alirights reserved .Renesas Electronics Corporation 2010 © REE-IBG-PM-BWE IEN ESANS



Renesas Starter Kit - RSK

The kit includes:
B CPU board with target microcontroller
B LCD panel for user/diagnostic interaction
® E1 JTAG On Chip Debugger
B Trial Renesas C compiler and IDE
(60 days unlimited then 128K limited)
B Tutorial session
B Sample peripheral driver code

Schedule Supported Devices Order p/n
RSK RX610 MP RX610 ROK556100S000BE
RSK RX62N |Q3/2010 RX62N, RX621 ROK5562N0S000BE
RSK RX62T |Q3/2010 RX62T ROK5562T0S000BE
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RX600 Third Party Infrastructure

B A wide range of excellent partners for Operation System and
Communication Stacks.

Operation System and
communication stacks

Micri|.|m Operation

System and
/ b\m communication

Operation ;; stacks
System .-#-

( \ CMX Operation

\ \GSvsTEMS  System

Communication
stacks IHESYCOI:! | pﬁrtCommunlcatlon

 SEVENST! — stacks

"o VEMBEDDED TECHKOLOGIES

Communication
stacks
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Any Questions?

Thank you!

For enquiries please contact:

RX.info@renesas.com
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