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NXP Semiconductors

§ Headquarters: Eindhoven, The Netherlands

§ Employee base: 27,000 employees working in
more than 25 countries with research and
development activities in Asia, Europe and the
United States, and manufacturing facilities in Asia
and Europe

§ Net sales: $3.8 billion in 2009, over 60% of our
sales are derived from the Asia Pacific region

§ Customers: Leading OEMs worldwide

X 2
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NXP changing the industry MCU landscape

e Breaking through traditional boundaries of 8b, 16b, 32b and DSP

cost performance

A

v
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NXP microcontrollers = One continuum
e Five MCU cores lined up to serve a full range of application requirements

| Cortex-M4 ]
Unique new hybrid technology, -
combining MCU with powerful DSP -
extension g

T ST LRI

_|" Cortex-M3 ]

i High performance
i microcontroller for max.

bandwidth and connectivity j il
CaiErent ) LPC3000, | t
Low power microcontroller to u f;“" application ’pr(z)vggecs?ssors
ready to replace traditional / o & up to 270 MHz

8/16b architectures

..C|u )

§ .= I\W“_‘”?'Ier

LPC2000, the industry leading
microcontroller family

AV 4
4"\

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Driving innovation with the latest Cortex-M Processors

» Traditional 8-/16-/32- bit classifications will become redundant
» Seamless single architecture across all applications

» Every product optimized for ease of use, performance and power

» Now extended to Digital Signal Control applications

Cortex-M0 Cortex-M3 Cortex-M4

“8/16-bit” applications “16/32-bit” applications “32-bit/DSC" applications

Binary and tool compatible

\ 'V 4
4"\
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Performance Comparison —LPC1100 Cortex-MO

O ARM Cortex-M0O B MSP430FG4619 O PIC18F242 [O18051

B-Bit Math 3-Bit Matrix 16-Bit Math 16-Bit Matrix 3Z2-Bit Wath Floating-Point Mlatrix
Mlath MU Rl cation
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Code Size Comparison — LPC1100 Cortex-MO0

6.00

-
]
5.00 -+ 1 T | mHEP LPCI100 |

4.00
3.00 +

2.00 +

1.00 1

000

bitmnpE G canfirg 16 memaccliG pntrcha e puwTmodE 16 rspeedgls msprkEie Average
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Code Size & Performance Efficiency
-- 16-bit multiply example

» Consider an device with a 10-bit ADC
— Basic filtering of data requires a 16-bit multiply operation
— 16-bit multiply operation is compared below

8-bit example 16-bit example ARM Cortex-MO
MV A XL ; 2 bytes ML  AB, 1 byte
MV B, YL 3 bytes ADD A RL 1 byte MOV R1, &l Opl MILS rO0,r1,r0
% 2‘3? ib{tst MV R, A 1 byte MOV R2, &vul Op2
A yte :
MV R, B 3 bytes MV A B 2 bytes MOV Sunlio, R3
MV A XL ; 2 bytes ADDC A R2 ; 1 bytes MOV SunH |, R4
\o.Y B, YH; 3 bytes MOV R, A 1 byte
MUL AB; 1 byte .
ADD A RL 1 byte MV A XH; 2 bytes
MOV Rl, A 1 byte MOV B, YH; 3 bytes
MOV A B 2 bytes MUL AB; 1 byte
ADDC A, #0 ; 2 byt es ADD A R 1 byte
MV R, A 1 byte _
MV A XH: 2 bytes MV R2, A1 byte

MOV A B; 2 bytes
ADDC A, #0 ; 2 bytes
MoV R3, A 1 byte

Time: 48 clock cycles* Time: 8 clock cycles Time: 1 clock cycle
Code size: 48 bytes Code size: 8 bytes Code size: 2 bytes

MV B YL ; 3 bytes

* 8051 need at least one cycle per instruction byte fetch as they only have an 8-bit interface

y 8

th

|

N
4
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Power performance - LPC1100 Cortex-MO

Current Contribution by Function (20MHz)

O Core LPC111x current versus Frequency
B Flash
O RAM 6
O Peripherals /
B Analog support 5
4
<
E
€ 3
o
5 /
®)
2
1
0

12 16 20 24 28 32 36
Frequency(MHz)

Very low active power 150uA/MHz

W 9
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World’s Smallest ARM Microcontroller

» The LPC1102 is available in Wafer Level Chip Scale Packaging
— 2.17mm? x 2.32mm? WL-CSP
— Thickness of 0.6mm
— Pitch of 0.5mm

» High performance 32-bit Cortex MO core based
— 32KB flash
— 8KB RAM
— 1 SPI, 1 UART, 4-Channels 10-bit ADC
— 111/0, IRC, 2 GP timers, 1 syst. Timer

Avallable for all customers with high-volume
demands or space saving needs!

See also:

X 10
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Why choose a DSC?

MCU

) = Microcontroller )

DSC :
{  =Digital Signal Control

— NXP’s Cortex-M4

DSP ™\
b

‘.’-_xh = Digital Signal Processor

» Easy to use
*Peripheral mix
*Memory integration

*USB, Ethernet, etc.
*Ultra low power— sleep

modes etc

 Excellent software
ecosystem (write in C)
*Low Cost

*Excellent interrupt control
and latency

*Low cost debug and trace

Best of both worlds
*Good DSP benchmarks
*Core efficiency
*Memory access speed
*Processor speed
+All the benefits of an MCU
*Peripheral mix
*Low power consumption
«Software ecosystem
*Cost
«Can win on low power and
peripheral mix versus DSPs

*Harvard architecture

* High performance MAC
 Saturating math

» SIMD instructions

* Barrel shifters

* Circular addressing
 Zero overhead loops

* Load/store in parallel with
math

« Software libraries
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DSP example — MP3 audio playback

General Purpose MCUs

1
e ———— W
| nm

b e A b B O 8 R O

Discrete BSPs

Cortex-M4

Cortex-M4 approaches
specialized audio DSP

Specialised Audio DSPs performance !

l I | i

?S.ﬂ

{:j -

5 10 (I3 20 25
MHz bandwidth requirement for MP3 decode

) ¢
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DSP example — graphic equalizer

[test] rgj
freq[Hz] gain [dB] freq [Hz) gain [dB] freq [Hz] gain [dE) freq [Hz) gain [dB] freq [Hz] gain [dB) freq [Hz] gain [dB] freq [Hz] qgain [dB)
#25 | GF7 0 8833 | 339 000 0 193 70711 | 0BG 200000 | 099 | EESEAS | 283 | 1600000 537
(/_. i || f/_ 0. | - I/- 10- |- f‘ : |0 I/_ 10 |- f/_ 10 |- /20 | 1o ]-
N I @ - e - . - e - . - 2 - 3
; S e T ‘ o ‘ o ‘ | ‘ o ‘ | ‘ ...
® @
1] e ol | ] 0.3 ol i ] 0.3 ol il ol o

1.00 1.00 1.00 1.00 1.00 1.00 1.00

(""-’ -5- ) f"—' -5- . '/"‘-’ -5- ) (""‘-' -5- . I/"‘-’ ) (""‘-' -5- . I/"‘-’ )
filerType filkerTyvpe filerType filkerType filkerType filkerType filer Ty pe Ds

PeakEd - PeakEQ « PeakEd - FPeakEdQ =« PeakEd = PeakEQ « PeakEd = CONCEFTS

Real-time Demo Performance

7 band parametric EQ Corte
32-bit precision Cortexx
Stereo processing

48 kHz sample rate

»"
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Cortex-M Processors: Binary Compatible

LDmMIA

LDREXH
LDRSBT

MCRR

MRC

PLDW

SMULL

|I%H%|HI|HII%IH

STMDB

(Apc ) (ApD ) (ADR )
ECD )i
ous
@ (o~ ) (cwe ) (Eor )
G () () (oD
GEER T G o)
CD D G G (o)
(5T”R ) (5TRB ) (STRH )
CD D o) o)D)
CORTEX-MO0/M1

GRS GECIID GEEIED
G GRS GETTED
D GEUEED D
D GRS GRS
D GRS GRS
IS GG G
D GRS GEEEED
D IS GED
D G G
D GEIED GEIED

D GRS GRS G G

CORTEX-M3

USUB16 UsuUBs UXTAB UKTAH UXTE16

D TS GETTED GRS GEEEED GETTED GETTED GEETID GECTED
Sao0ie Aooe
GEED GEIIED GEITED GEEED GEITED G0

RIS GEIED GRS GEITED GETND GECEED GECTID
G IS GRS D GELIED CD G GEEIND

GEITD GEIITED
S3ATIE
D I
G GRS
Cortex-M4

( was ) vAoD _)(__vemPr ) VOMPE

Y vevr ) VeviR__ ) VOW

)

 viom ) WVOR_ )

[ vMiA

Y vwmis ) _wmov_ ) (VMRS

Y(__VWSR ) (___ VmUL ) (—___VNEG

)

(_VANLA___ ) (___vnmis )

{ wNmUL

Y weor Y  vPusH )  VSaRT

) vsTm I VSTR ( VSUB

)

Cortex-M4F
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All supported with the same MCU Tool Chain

&code_red " ?%l%!%
> |KEIL @aﬁw Fully Featured

- Development Tools
hitex andothers

Online Rapid
m bed Prototyping Tool

A 4

A 4

NXP’s Low cost
& PRESSO Development Tool Platform
' (under $30)

A 4

W y
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Traditional Development Environment

£ |
|
JTAG |
‘ @ interface |
. | e r;_“i.‘ T | T p— ;, - = I
i G . :
&
i
USB Connection - @
E
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NXP’s Low Cost Development Tool Platform

PRESSO

|
Eclipse-based IDE Development Board

Evaluation —— Product Develoement |
* Provide end-to-end solution from evaluation all the way to product development

« Attractive upgrade options to full blown suites and development boards

4\

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Rapid Prototyping Tool- “mbed”

rye
EE ||'::_Em1 [

| 'ﬁﬁ Wetwork & '-""

MEED HTM

i l Macintash HD

: R Desioo
’f stord

Piginaliur bad(LEDL]

LEE makm(] §

B i whilail) |

ind = |Lladr
WELE (0. 250

#i ncl ude “nbed. h”

Serial termnal (9, 10);

Anal ogln tenp(19);

int main() {

if(tenp > 0.8)
termnal.printf(“Hot!”);

\ 'V 4
4"\

USB Drag ‘n’ Drop Programming Interface
Nothing to Install: Program by saving binaries
Works on Windows, Linux, Mac, without drivers
Links through to mbed.org website

Online Compiler
Nothing to Install: Browser-based IDE
Best in class RealView Compiler in the back end
No code size or production limitations

High-level Peripheral Abstraction Libraries
Instantly understandable APIs
Object-oriented hardware/software abstraction

Enables experimentation without knowing MCU details

NXP is the First ARM Partner for the Online Tool Program
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Where to get started?

h
— MCU homepage
[
— Product updates and training
g
g
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www.nxp.com/lpczone
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