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MCU Marketing Contacts

Danny Allred (Phone: 512 532 5209) Gary Daniels (Phone: 512 532 5219)
USB MCUs (F320, F321) MCU Adviser to Dan Artusi
Fixed Function products (CP2101) Focus on Automotive, Universities

Keith Coffey (Phone: 512 532 5213) H.L. Lau (Phone: +852 9018 0882)

Precision Mixed Signal MCUs (FOO0x, FO1x, MCU Sales Manager, APAC
FO2x, F12x)

CAN MCUs (F04x, FO6x) Ross Bannatyne (Phone: 512 532 5780)
Director of Marketing, MCU Products
Agustin Schuster (Phone: 512 532 5818)

Small Form Factor MCUs (F30x, F31x,
F33x)

General Purpose MCUs (F20x, F22x,
F23x)

Americas Distribution, Europe Distribution

May Ann Choo (Phone: TBD)
Ultra-Low Power MCUs (F41x)
Asia Distribution
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Industry Leading Microcontrollers
e
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Consistent Product Positioning

Global Leadership in High-Performance,

Analog-Intensive, Mixed-Signal IC Solutions

¥

MCU Positioning fits exactly into the overall Silicon Labs positioning
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Silicon Labs MCU Evolution

2

Silicon
Laboratories
Founded

1999

C8051F300
Worlds
Smallest
MCU
3x3mm

C8051F060
Worlds
Fastest

16-Bit ADC on
MCU

Silicon Laboratories
Acquires Cygnal

Cygnal
Founded

5

C8051F120
Worlds
Fastest

8-Bit MCU

(100 MIPS)

C8051F350
Worlds
Highest Resolution
Mixed-Signal MCU
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Silicon Labs MCU System-on-Chip

19.4 x 16.5 mm = 320 mm 2
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¢ Silicon Labs MCUs are mixed-signal system chips

¢ Reduce size, simplify design, simplify logistics, increase
reliability, increase performance, shorten design-time,
reduce power consumption, decrease time-to-market
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Typical MCU-based Embedded System

Input

Signal DL
Inputs Condgigtioning Sigf‘a'. Outputs
Sensors Conditioning Actuators
Serial Indicators
Parallel ADC DAC Networks
Comparator
PGA PHYs
Other
MCU includes
Temp. sensor
V reference many analog
Oscillator fu nctions

Charge pumps
V regulator

SILICON LABORATORIES
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One Page Summary of Key MCU Features

Flash Memory:
On-chip charge pump
Small segments
Security

Emulates byte EEPROM

Cross Bar:
Custom select I/10

Serial Comms:
UART

SPI

SMBus

USB 2.0

CAN 2.0B

1/O:
Dynamically reconfigurable

Digital-to-Analog:
Up to 12-Bit

Analog:
Temperature sensor
Programmable comparators

28
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8051 CPU:

Up to 100 MHz

Many 1-Cycle Instructions
Pipelined

Object code compatibility

Debug:
On-chip JTAG-based

Timers:
Capture
Compare
Accumulate
PWM

RTC

Analog-to-Digital:

Up to 16-Bit SAR

Up to 24-Bit Sigma-Delta
Up to 1Msps

Dual ADC option

Up to 32-Channels
Selectable Vref

SILICON LABORATORIES




Analog-to-Digital Converter Benefits

CE051F300 |Ca80H1F330 |Ca0a1F005 |CE8051F06D |CE031F350
Resolution o-Bit 10-Bit 12-Bit 16-Bit 24-Bit
Speed (sps) 500K 200K 100k 1M 1000
SINAD (dB) 45 55 5 b6 e 2 4u\*
INL (L SB) +0 5 +0 5 +1.0 +1.0 +15 ppm
DHL (LSEB) +0.5 +0.5 +1.0 +0.5 LA
Offset +0. 6 LSB 0LSB +1 LSEB 0. 1TmV +1 ppm
Gain +0 5 LSB 1LSB +3 LSB 0.008%FS | 0.002%FS
Vref (V) "Mone 2.4 2.4 2.4 2.4

* Gain = 1, Output word rate = 10 Hz

Key features of Silicon Labs analog-to-digital converters:
¢ ADCs include selectable external or internal (2.5 V) voltage reference
¢ ADCs include programmable gain amplifier
¢ Guaranteed monotonic
¢

Specifications comparable to standalone ADCs

29
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Dynamically Configurable 1/0

AN
C8051Fxxx N C8051Fxxx
Software-configurable
ON THE FLY!
ADC — JpGTaL || —
] >
« ‘: OUTPUT |> _,_I—I_
5
—W\ - AN\ 3 —MA- AN
o > )
E Signal from low 3 ' S/gizia/ from low
S impedance source Impedance source
8051 8051
CPU CPU
—

Analog Input Digital Output
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Programmable Crossbar

Highest
Pricrity

Lowest
Pricrity

XBRD, XBR1,
PnSKIP Registers

PnMDOUT

PrMDIN Registers ¢ PrOV|deS mapplng frOm
peripherals to Port I/O

w

= 11D

Priority

Decoder
I 2
UART -
4
5Pl L
— | .
SMBus |e——l

Drigital |,

el * R~ & Allow user to select exact I/O

. JR— = functions for application

Crossbar |

14

Cells hd E P1.7
J

» 11D »

Cells H P27
P —¢] Fao

P3

31

=] 1D
Cells
Mote: P2 4-P2.7 only available
on the CROS1F320
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JTAG-Based Debugging

Four pin JTAG interface

WINDCWS D2

Slicon Labs Intzgrates
Development Environmant

¢ Non-intrusive, full speed in-
circuit debugging

¢ Serial adapter used to
interface between PC and
JTAG port on target board

3
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Ease of Development

M £ o Prist Doty ook Dosirs Window tieb : LT
BEUD ey | e ||EHEEee || e 5|

¢ Windows based IDE e I e el
> Full-featured editor

» Full macro-assembler with evaluation
C-compiler

» Full debugger support
» Support for 3rd party tools e

e INCE1NBINGCSL exe SO _HAIN c DB OF Large

void main (void)

PCAOMD &w ~0x40;
[ USREGISTERL x

=1 Oy Soues Fies o i
[§ Use_DESCRIETOR.: UEEGImik

RT(1) 1) 1EDZ = 1

elze LEDF » O:
Pl = (ROST_PACKET[3] & Dx0F);

LEVICE PACKET[0] = SVITCI
DEVICE_PACKET(1
E_PACH

wse 5 | vse_pest. |

C51 CONPILER ¥7 02k = SN K1CSU=X4305D

COPYRIGHT KEIL ELEKTRONIK GubM 1387 - 2002

[.$1 COMPILATION COMPLETE 0 WARNING{S). 0 ERROR(E) —J
E #0.%EomeChips"Una{ isnvare & “oyalink . bat =l
Uried=tont: ] I I PE: 00w Habed (S el v
Eile Edit Wiew Help
=S | & | ?\
e Fodule 1 =
now PCAOCPM1, #000h | ECh Capture/Conpare Register 1
4, Comparalors mov PCAOCPL1, #000h . PCi Counter-Timer Low Byte . . -
¥ Comparator 01 mow PCAOCPH1, #000h . PCA CountersTimer High Byte
-1} Enable Comparator 0 Oupu NG E
i n “Module
Di} '.'f""i”: E”ah!ef mow PCAQCPM2, #000h . FCA Capture/Compare Register 2
-4 Posilive hystersis mow PCAOCPL2, #000h . PCA Counter/Timer Low Byte
Dﬁ Disabled nov PCAOCPHZ. #000h © PCA CountersTiner High Byte . . .
~LILE S
28 T utomatica enerate conrtiguration coae
D s nov PCAOCPM3, #000h ; ECA Capturs/Conpare Register 3
) nov PCAOCPLI, #000k  PCA Counter-Tiner Low Dyte
£} Negative hysterisis? now PCAOCFH3, #000h | FCA CountersTiner High Byte
(1€ Compl Rising Edge Intenu . T
C oGm0 || 2o Rolndous. g000m . ECh CoturesCompare Segisier 4 » Full peripheral support for C8051 families
now i 3 apture/Conpare Register
L4} Ensble Comparator 0 & e mow ECAOCELA. #000h | FCA CountersTimer Low Byte
it Comparator 1 mov PCAOCPH4. #000k © PCA Countsr-Tiner High Byte
-4 Oscilator Canfiguration
[#-4F Refererice Contiol Register ;
enerates bo and assem
#-4F DAC Configuration
(-4 E UART Configuration mow AMEOCF. #060h @ AMUY Configuration Register
#-4F SMBus Configuration naw iggggf_ ’;SSSQ ¥ ﬁggxcch?nnel Selegt Register
(- 4% PEA Confiquration mow . g onfiguraion Register
2 4 4D Coniguigton mov ADCOCH. #000h © ADC Comtrol Register
&4} Enable ADCO End of Conversior mow ADCOLTH, #000h . ADC Less-Than High Byte Registe
£ AMUX Configuration mov ADCOLTL, #000h : ADC Iess-Than Lov Dyte Register
% SAR Clock Configuration nov ADCOGTH, #0FFh : ADC Greater-Than High Byte Regi
B P Gain Selector = mow ADCOGTL, #0FFh . ADC Greater-Than Low Byte Regis
£} ADC Configuation
E]i £ Timers Confiuration
4
Fieady Ln 308, Cal 47 NUM 7
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Software Development Tools

eI pert HiTeah

4l TASKING
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C8051F Microcontroller Product Families

General Purpose
Small Form Factor Mixed-Signal

ADC Resolutions up to 12-Bits
Packages as small as 3 x 3mm
Programmable Comparators

11

-y

o
= S| CON LABDRATORIES

C8051F

Precision Mixed-Signal o\

TOBRIBRRBINEES

16-Bit Successive Approximation ADC

e ' CAN 2.0B Controller
?g_g': gl'gga-Delta ADC 16-Bit Successive Approximation ADC
o Programmable Comparators
Programmable Comparators
CPU speed up to 100 MIPS

Full Speed USB 2.0

Integrated Transceiver ®
No external Oscillator or EEPROM

SILICON LABORATORIES
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MCU Product Families

Small Form Factor
C8051F3xx MLP MCUs
$0.99-$3.28 per 10 Ku

Precision Mixed-
Signal

C8051F 12x/0xx/35x
$3.28-$12.40 per 10 Ky

USB
C8051F32x MCUs
$3.98-$4.27 per 10 Ky

CAN
C8051F0xx MCUs
$8.04-$18.02 per 10 Kp

General Purpose
C8051F2xx MCUs
$2.39-$3.67 per 10 Ku

Interface Products
CP2101
$2.42 per 10 Ku

37

Capture Compute Communicate Additional
10-bit ADC, 10-bit DAC, | 25 MIPS, 16 kB 2% Osc, 3x3 to
> e : : UART, SPI, SMBus | 5x5 mm footprint
Temp Sensor, Ve Flash
Comparators
24-bit ADC, 12-bit 100 MIPS, 16x16 0
DACs, Temp Sensor, | MAC, 128 kB 2 UARTS, SPI, 2% Osc
Voo Flash SMBus Comparators
_ Clock Recovery,
10-bit ADC, Temp 25 MIPS, 16 kB USB, UART, SPI, 5x5 mm footorint
Sensor, Ve Flash SMBus P
Comparators
16-bit ADCs, 12-bit
DACs, 25 MIPS, 64 kB CAN 2.0, 2 2% Osc
’ UARTS, SPI,
60 V PGA, Temp Flash SMBUS Comparators
Sensor, Ve
48-pin TQFP
12-bit ADC 25 MIPS, 8 k8B UART, SPI 8-pin TQ
Flash Comparators
USB Controller USB Transceiver V regulator
B to UART Biri
USBto U d9e | 5128 EEPROM UART 48 MHz Osc.

Silicon Laboratories Confidential
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Product Roadmap

A

Power Management

/TN
N
L)
N

4

Low Voltage/Low Power

Interface Products

Definition

Precision Mixed-Signal

Development
CAN
Production UsSB

Small Form Factor

General Purpose

8K il ®
2000 2001 2002 2003 2004 2005 2006 @

SILICON LABORATORIES

38 Silicon Laboratories Confidential



Pin-for-Pin Compatibility

Package
» TQFP100 TQFP64 TQFP48 LQFP32 MLP28 MLP20 MLP11
as
(K Bytes)
128K
F040 i
64K i?,‘;f, I F023 |
F062
F000
32K

F311
F321

16K

F221 | F350 || F351
8K F231 | F352 || F353 m
4K
2K

- Pin-for-pin compatible with different memory size options @
- Pin-for-pin compatible with different peripheral features -

\SILIE[]H LABORATORIES
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MCU Target Applications

¢ CAN
» CAN applications

¢ Precision Mixed-Signal
» XFP Laser Regulators
» Glucose Meters
» Weigh scales

These applications are well
suited to Silicon Labs

¢ Interface MCUs—please look out for
> PDA/cell phone cable other similar applications !
» RS-232 upgrade

¢+ USB

» Flash memory stick
¢ Small Form Factor
» Magnetic stripe reader
» Power sequencer
¢ General Purpose
» F206 targets

SILICON LABORATORIES
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CAN Applications

Featuring the C8051F060 MCU
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CAN Background

¢ History

» Real-time distributed smart network

» Used as a rugged, reliable, industrial grade communication link
» Developed in Europe by Bosch

» Relatively expensive network (when compared to SPI, 12C, etc.)

¢ Applications

» Automobiles
» Industrial networks

¢ Technical High Lights

43

» Multi-master
» Scalable (can upgrade network by simply adding a new node).

» Communication and or data transmission starts with message |D/arbitration
number followed by framed data packet

> Built-in CRC16 error check scheme

» Non destructive- No collisions in arbitration; similar to 12C. @

SILICON LABORATORIES
S
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C8051F04x/06x Features and Benefits

Flash Ext Digital
MIPS Memory RAM Mem Port 'O Timers PCA  Internal Temp
Part Number (peak) (bytes) (bytes) IF Pins Serial Buses (16-bit) Chnlz Osc DAacC Sensor Other Analog Package

Ca051F040 25 S54KB 4352 i 54 CANZ.0B, 2 UART=, SMBus, SPI 5 8 2% 12-bit, 13ch., 100kzps | 12-bit, Zch. b4 80V PGA, WREF, 3 comparaters | TAFP100
C8051F041 25 G4KB 4352 i 32 CANZ.0B, 2 UART=s, SMBus, SPI = & 2% 12-bit, 13ch., 100ksps | 12-bit, Zch. i S0V PGA, WREF, 3 comparators | TQFPG4
CE8051F042 25 S4KB 4352 s [:23 CANZ.0B, 2 UARTs, SMBus, 3P 5 ] 2% 10-bit, 13ch., 100ksps  12-bit, 2ch. A 80W PGA, WVREF, 3 comparaters | TQFP100
CE051F043 25 G4KB 4352 s 32 CANZ.0B, 2 UARTs, SMBus, SPI 5 [ 2% 10-bit, 13ch., 100ksps  12-bit, 2ch. A 80V PGA, WREF, 3 comparators | TQFP54
CE051FO060 25 G4KB 4352 Y 59 CANZ.0B, 2 UARTs, SMBus, SPI 5 ] 2% 16-bit, 2ch., 1Msps | 12-bit, 2ch. Y “REF, 3 comparators TQAFP100
Ca051F051 25 S54KB 4352 i 24 CANZ.0B, 2 UART=, SMBus, SPI 5 8 2% 18-bit, Zch., TMsps | 12-bit, Zch. b4 “WREF, 3 comparators TOAFP54
C8051F062 25 G4KB 4352 i 59 CANZ.0B, 2 UART=s, SMBus, SPI = & 2% 18-bit, 2ch., TMsps | 12-bit, Zch. i “WREF, 3 comparators TQAFP100
C8051F063 25 S4KB 4352 s 24 CANZ.0B, 2 UARTs, SMBus, 3P 5 ] 2% 16-bit, 2ch., 1M=ps | 12-bit, Zch. A “VREF, 3 comparators TOFPG4
JTAG Debug
Flash Memory
In-system programmable CAN2.0B
Up to 1 Mbps

— ADC (C8051F04x)
12-bit SAR, 100 ksps

8051 CPU ADC (C8051F06x)
Up to 25 MIPS at 25 MHz 16-bit SAR, 1 Msps

@

SILICON LABORATORIES
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CAN 2.0B Controller
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Supports 2.0A (basic CAN) and
2.0B (full CAN)

Independent message RAM
Message handler state machine
Control registers

Up to 1 Mbit/second

32 message objects with
individual identifier masks

All protocol functions performed
by CAN controller

-
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CAN Network: Block Diagram

Ethernet Bus

A A

46
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-——@ |
CAN can be
Weight Measurement Temperature Gateway connected to Ethernet
Node Measurement E Node network in Industrial
Node thernet
systems
MCU PHY MCU PHY MCU PHY
CAN Bus
® ® ® ® ® o
® ® ® ® ® o
MCU PHY MCU PHY
Motor Control Pressure Sensor
Node Node _
o SILICON LABDRATORIES



CAN MCU Competitors

Silicon Labs Silicon Labs Atmel Microchip Motorola Infineon
(- LR L R o2 | LY | I CUB AT89C51CCO03( PIC18F248 | 68HC08AZ32A/60 C505

Primary ADC 12-bit 16-bit 10-bit 10-bit 8-bit 10-bit
60 V Diff. Amp. Yes (None) (None) (None) (None) (None)
2nd ADC (1 Msps 16-bit) (None) Yes (None) (None) (None) (None)
CPU (Max MIPs) I (LA Y MPLR ERIER R 5 MIPS 8051 | 10 MIPS PIC 3MIPS 3.33 MIPS 8051
Memory 64 k Flash 64 k Flash 64k Flash 32k Flash 32/64 k ROM | 32 k ROM/OTP
# Message Objects Ky 32 15 <5 <5 15
Power (mW) ~40mW ~50mW ~75mW ~100 mW ~150 mW ~150 mW
Temperature Range IR O R O (RO ool -40 °C-85°C |40°C-125°C| 40°C-125°C [ 40°C-150°C
Package Footprint 144 mm? 144 mm? 64 mm? 144 mm? 305 mm? 169 mm?

Silicon Labs CAN MCU Advantages

> Best ADC Performance
> Fastest CPU throughput
» Lowest power consumption

47
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CAN Target Customers

¢ Main value proposition
> CAN2.0B _
16-Bit Precision &, Bl
» World class analog { Msps Rofoomn e
= 60V CM, DIFF Amp FO60 el
. . <$15 VB High Performance $0.25 $2
¢ Applications and Customers i veu
) >$2 12- Bit DAC
» Asia $2
= Minolta >$25 + Board
= Honda Space
= Mitsubishi '
» Americas
- Allen Bradiey ¢ Collateral and App. Notes
= Emerson » Bosch CAN Users Guide
" Nellcor > AN119: Calculating Settling Time for
" Palcolabs Switched Capacitor ADCs
. (H;;/’I‘GFVWZ” > Third Party High Layer Protocol
O Support: Vector and Port
» Europe
= Phillips Medical Systems
= Datex-Ohmeda Division
= Drager Medical AGBWM
= BMW, VW

\SILIEHH LABORATORIES
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XFP Laser Regulator

Featuring the C8051F12x MCU
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XFP Laser Regulator Background

¢ Fiber optic communication systems

» Require laser diode; the heart of broadband AM fiber-optic
transmitter

» Require laser stability for proper operation (controlled by MCU)

¢ Laser diode characteristics vary due to
» Manufacturing tolerances
» Temperature
» Parametric changes with age

¢ Fiber optic communication systems
» Use classic closed-loop feed-back control techniques (implemented
by MCU)
» Require dedicated circuitry to regulate key laser diode parameters

= Temperature
= Power

\SILIE[]H LABORATORIES
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XFP Laser Regulator—Block Diagram

LASER
COMMON

LASER
MODULATION

51

VREF Temp
Generator Setpoint
Thermistor
Bias Circuit
Buffer Control D-I; Iif/c;r
Amp Amplifier Circuit

Generator

< ».

TEC Control Current

TEC (+)

DC LASER BIAS __Laser Bias Current

<

Driver Over Current
Amplifier Protection

Current

PD CATHODE to Control Bias Current
Voltage Amplifier Monitor

Converter
Setpoint Monitor Diode
Generator Operating Current
Calibration Circuit

PD ANODE

SILICON LABORATORIES
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XFP Laser Regulator—Block Diagram w/ F12x

o C8051F125 MCU Functions:
TH T Supply Voltage | X
T2 it |, PROCESSOR
emperature < .
- i - i h ApC - Temperature regulation
Optical Power > (-]
} =) i |
- Optical power regulation
—= TEC TEC
TEC et Control 1§-ABci:t
TEC (+) Generator .
. In-System MCU Advantages:
| ASER Laser Bias Bias Current ) Debugger
)| Bias Current |« Control 12-Bit <
LASER j,g?; 2 Generator DAC
COMMON >
= catrione T - Up to 100 MIPS throughput
LASER to |
MODULATION } ZL cVoIlage MFIe-:"il:y
onverter
= - Small package size
Digital RAM
igital | - . .
ot (=N 10 > - 12-Bit ADC on-chip
Ports Timers
&
e L Serial p| | Counter - 12-Bit DACs on-chip
SF"\/(IJ?lL;S Ports

SILICON LABORATORIES
e
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XFP Requires Small Package Size

¢ XFP MSA (Multi-Source Agreement) Group

» Consortium chaired by Intel to define standard for laser regulators
» Defines requirement for small package

» C8051F12xB in a 8 x 8 mm BGA package to accommodate this
standard

47.3 mm
< =

All Electronics for
Laser Regulator 16.6 mm

SITLICON LABORATORIES
. o
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XFP Application MCU Competitors

54

Silicon Labs ADI Tl
C8051F125B ADuC841 MSP430F169
Primary ADC 12-bit 12-bit 12-bit
DACs 2, 12-bit 2, 12-bit 2, 12-bit
CPU (Max MIPs) (ORI SRDERE 20 MIPS 8052 | 8MIPS, 16-bit RISC
Memory 128k Flash 62k Flash 60k Flash
Power (mW) ~100 mW ~135 mW ~15 mW
Temperature Range -40 - 85 °C -40 -85 °C -40 °C - 85 °C
Package Footprint 64 mm? 64 mm? 144 mm?
Price 10000s $12.40 $9.64 $7.95

Silicon Labs XFP MCU Advantages

» Fastest CPU throughput
» Small package footprint

» On-chip 2% oscillator (save space and cost)

Silicon Laboratories Confidential
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XFP Target Customers

¢ Customers
> ASIa 12-Bit 2, 8-Bit DACs Corggjr;tor
= Hitachi ADC Ui
- OpNeXt C80§:g12x <> R§1‘?’§(|)'Ie2n5ce
- F . Internal High Performance
UJ Itsu Oscillator M$%U 128kB Flash
> Americas % 5
= Finisar ~$1gp+£§ard
= Network Element
= Bookham(CA)
= Intel (CA) ¢ Collateral and App. Notes
= Avanex > A118: Improving ADC Resolution
> Europe by Over-sampling and Averaging
p_ » AN119: Calculating Settling Time
" Alilent for Switched Capacitor ADC's
= Bookham UK
= Merge Optics
= Avanex

SITLICON LABORATORIES
. o
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Glucose Meters
Featuring the C8051F350/1/2/3
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Glucose Meters Application Background

¢ Glucose meters
» Measure glucose using a sample of blood on a test strip
» Allow self-monitoring of blood glucose by user

» Diabetes check their blood sugar at home, school, work,
and play

¢ Glucose test
» Place sample of blood on test strips coated with chemicals

» Measure how much light reflects from test strip
» Displays the glucose level as a number

¢ For more details, visit
> http://www.fda.gov/diabetes/glucose.html

§

ILICON LABORATORIES
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Glucose Meter—Block Diagram

'I.H:-r.'l i

Opu Lim

e
&

A

Driver

I
LCD L(.:D 4—'—
I
l
I
l

.| LED Driver 3
.| DUAL Test Light
MCcU |  DAC Strip Sensor
"| LED Driver i
- suss blood glucese |
& el
Monitoring
Systen
ADC

Strglicity ol :
mrﬁmrrwi

|____+@ﬂ_J@|_l

SILICON LABORATORIES
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C8051F350 Features and Benefits

PEQ:L:LE:; _ B » Highest precision ADC
o L UART .
Port 0 available on an MCU

- 8-bit SMBus
IDAC SPI

8-bit PCA

I e _ > 50 MIPS CPU can handle

Timer 1

e Timer2 complex algorithms

e SENSOR VOLTAGE
COMPARATOR

] 24.5 MHz PRECISION INTERNAL OSCILLATOR . . . .

i WITH GLOCK MULTIPLIER » Price and specification
comparable to standalone
ADC solutions

CROSSBAR

Timer 3

8KB 8051 CPU
- ISP FLASH (50 MIPS)

768 B SRAM

N FLEXIBLE DEBUG
INTERRUPTS CIRCUITRY
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MCU and ADC Competition for Glucose Meters

MCU with ADC > Stand Alone ADCs >
Silicon Labs ADI Tl TI Linear Tech ADI Cirrus Logic |Cirrus Logic

C8051F350 ADuC845 MSC1210 ADS1242 LTC2400 AD7730 CS5522 CS5532
Analog (Noise Free) Bits 17 of 24* 14 of 24* 16 of 24* 16 of 24* 16 of 24* 17 of 24* 15 of 24* 20 of 24*
PGA 1-128 1-128 1-128 1-128 (None) 1-128 1-100 1-64
Analog MUX 8 10 8 8 1 2 4 4
CPU (Max MIPs) CONIEEREDER M 12 MIPS 8052 |8 MIPS 8051 (None) (None) (None) (None) (None)
Power (mW) 150mwW** 90mw** 3mW 2mW 125mwW 12mW 80mw
Package Footprint 64mm2 144mm2 43.5mm2 30mm2 36 mm2 62mm2 62mm2
Price 1000s $13.16 $8.95 $3.60 $8.10 $11.60 $6.20 $8.20

*Performance is for FS input of ~ ¥20mV at ~10Sps
** Entire System on Chip

Silicon Labs Glucose Meter MCU Advantages

» Best ADC performance on MCU (17 noise free bits of resolution)

» Fastest CPU

» Lowest power consumption MCU

» Smallest package size
» Lowest MCU pricing
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Glucose Meters Target Customers

¢ Asia
> IN-4 Technology(Taiwan)
» Omron (Japan) 24-Bit 2. 8-Bit DACs Comparator
> Sanwa Kagaku Kenkyusho Co., Ltd. ADC $1 8015
Japan
( ap ) 0805$15F350 <>
0 Amerlcas High Performance Reference
Intgrnal MCU >$0.25
> Abbott Labs: Medisense (MA) — O " 52
Optimum, Softsense '
» Johnson & Johnson(FL) — Lifescan, ~$8 + Board
One Touch Space
» Roche Diagnostics(IN) — Accu-Chek
» Therasense(CA) — Freestyle
» Home Diagnostics Inc. (FL) - Prestige, ¢ Collateral and App- Notes
TrueTrack > A118: Improving ADC Resolution
i gygnuz (CA) ‘f’“co"lg‘j't"h " by Over-sampling and Averaging
ayer Corporation — Diagnostics : : :

¢ Europe for Switched Capacitor ADCs

> Bayer AG(Germany) - Ascensia
» Menarini(UK) — GlucoMen
» Hypoguard (UK) — Supreme Plus

SITLICON LABORATORIES
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Weigh Scale Application Background

¢ Weigh scales are common in many systems.
» Supermarket scales
» Postal scales
» Analytical scales
» Truck scales
» Hospital beds and other medical-based weigh measurements
» Elevators

¢ Sensor/transducer (converts force into a voltage)
» Load cell (Strain gauge)

» Bridge transducers

¢ Scale electronics
» Conditions voltage from transducer

» Digitizes voltage and processes information
» Displays weight on LCD or other display

=
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Weigh Scale Block Diagram

| —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— 1
SENSOR I Voltage |
| Reference |
: |
| l
l
24-Bit l
01 1| PGA ADC MCU |5 LCD LCD
. > Driver
; l
| _ C8051F350/1/2/3 |

Bridge Transducer Weigh Scale @
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C8051F350 Features and Benefits

PEQ:L:LE:; _ B » Highest precision ADC
o L UART .
Port 0 available on an MCU

- 8-bit SMBus
IDAC SPI

8-bit PCA

I e _ > 50 MIPS CPU can handle

Timer 1

e Timer2 complex algorithms

e SENSOR VOLTAGE
COMPARATOR

] 24.5 MHz PRECISION INTERNAL OSCILLATOR . . . .

i WITH GLOCK MULTIPLIER » Price and specification
comparable to standalone
ADC solutions

CROSSBAR

Timer 3

8KB 8051 CPU
- ISP FLASH (50 MIPS)

768 B SRAM

N FLEXIBLE DEBUG
INTERRUPTS CIRCUITRY
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MCU and ADC Competition for Weigh Scales

MCU with ADC > Stand Alone ADCs >
Silicon Labs ADI Tl TI Linear Tech ADI Cirrus Logic |Cirrus Logic

C8051F350 ADuC845 MSC1210 ADS1242 LTC2400 AD7730 CS5522 CS5532
Analog (Noise Free) Bits 17 of 24* 14 of 24* 16 of 24* 16 of 24* 16 of 24* 17 of 24* 15 of 24* 20 of 24*
PGA 1-128 1-128 1-128 1-128 (None) 1-128 1-100 1-64
Analog MUX 8 10 8 8 1 2 4 4
CPU (Max MIPs) CONIEEREDER M 12 MIPS 8052 |8 MIPS 8051 (None) (None) (None) (None) (None)
Power (mW) 150mwW** 90mw** 3mW 2mW 125mwW 12mW 80mw
Package Footprint 64mm2 144mm2 43.5mm2 30mm2 36 mm2 62mm2 62mm2
Price 1000s $13.16 $8.95 $3.60 $8.10 $11.60 $6.20 $8.20

*Performance is for FS input of ~ ¥20mV at ~10Sps
** Entire System on Chip

Silicon Labs Weigh Scales MCU Advantages

» Best ADC performance on MCU (17 noise free bits of resolution)

» Fastest CPU

» Lowest power consumption MCU

» Smallest package size
» Lowest MCU pricing
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Weigh Scales Target Customers

¢ Customers

67

> Asia

= Teraoka- China 2480 | 2881pACY | BogRl

= Excell - Taiwan C8051F350 [SPR o

= O J $5 High Performance Reference

mron — Japan v | MY ik

> Americas 0.25 2

= Mettler Toledo (OH) ~$8 + Board

= Cardinal Scale (MO) Space

= Filizola(Brazil)

[ | Denver |nstruments (CO) ¢ CO”ateraI & App NOteS

» Europe

= Mettler Toledo (Germany)

= Pelouse(France)

» A118: Improving ADC Resolution by
Over-sampling and Averaging

» AN119: Calculating Settling Time for
Switched Capacitor ADCs

» AN184: Digital Counting Scale

SILICON LABORATORIES
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PDA/Cell phone Cable using the
CP2101



PDA/Cell Phone Cable Application Background

¢ PDAs and many cell phones use a cable and cradle to
communicate with a host PC for data download and
synchronization

¢ Legacy cables used PC COM Ports, most now use USB.

¢ Many PDA and cell phone chipsets still do not have
integrated USB function controllers, but do have UARTSs

¢ The CP2101 connects directly to PDA/Cell baseband
UARTSs and provides a single-chip solution for USB

connectivity

SILICON LABORATORIES
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PDA/Cell Phone Cable Block Diagrams

Legacy COM Cable

DB9 Connector

RS232
Xcvr Chip

USB Cable

Front:  Top:

CP2101 e =

4321

SILICON LABORATORIES
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CP2101 Benefits

¢ True single-chip solution
» No external crystal, EEPROM, or VREG required

¢ Tiny Package

» Housed in 5 x 5 mm micro lead-frame package (MLP)

¢ No software development
» Silicon Labs provides royalty-free USB drivers (PC, MAC, Unix, etc.)

SILICON LABORATORIES
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PDA/Cell Phone Cable USB Bridge Competition

Feature SiLabs CP2101| FTDI FT232BM | Prolific PL-2303 | Prolific PL-2303X
USB controller compatibility USB 2.0 USE 2.0 USE 1.1 USEB 1.1
Maximum USHB speed 12 Mhbps 12 Mhps 12 Mbps 12 Mbps
Integrated 512 byte EEFROM for VID, PID Yes Mo Mo Mo
Fully integrated transceiver (no external resistors) Yes Mo Mo Mo
Integrated clock: no external crystal Yes Mo Mo Mo
Supports all handshaking and modem interface Yes Yes Yes Yes
Maximum baud rate 921.6 Khps 3 Mbps 1 Mhps B Mhbps
Fequires no external voltage requlator Yes Yes Mo Yes
Separate supply for UART VO lMo Mo Mo Yes
Driver software for windows 98 / 2000 / ME / XP Yes Yes Yes Yes
Driver software for Mac OS85 / OSX Yes Yes Yes Yes
Fackage 28-pin MLP 32-pin LQFP 28-pin S0OIC 258-pin S50F
Fackage size Hx 5 mm 9% 9 mm 18 % 10 mm 10 % 8 mm
Bill-of-materials cost {external components) 50.25 50.65 50.75 50.65
10K pricing 3242 5245 51.90 MNIA
Total solution price 52 67 5320 52 BA A

CP2101 Advantages for PDA/Cell phone Cable USB Bridge:

» USB 2.0 Controller capability

» Integrated EEPROM, Transceiver, Clock
» Smallest package footprint
_ SILICDON LABORATORIES
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PDA/Cell Phone Cable USB Bridge Targets

¢ Cell phone and PDA companies

» APAC: Kyocera, Samsung, Sanyo, LG
» NA: 3COM, HP, Motorola
» Europe: Nokia, SonyEricsson

¢ Cable companies
» APAC: NCellcom, Golden Bridge, UTsarcom, Bird, NuConnex
» NA: 10 Gear, Belkin, Keyspan, Inside Out Networks
» Europe: Todos Data Systems

SILICON LABORATORIES
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RS-232 Upgrade to USB with
CP2101



RS-232 Upgrade to USB Background

¢ Much electronic equipment over the years has used RS-232
as a standard communications interface

¢ Many equipment makers are replacing RS-232 with USB in
their next generation equipment

¢ The CP2101 provides a one-chip solution for this
application, and requires absolutely no software redesign!

SILICON LABORATORIES
S

75 Silicon Laboratories Confidential



RS232 to USB Upgrade Block Diagrams

Legacy RS-232 System

RS232 Transceiver DB9 Connector
Micro DEEAIEN |/ /), PEEY )
Processor u

USB System

USB Connector

Micro UART Front:  Top:
L ey 24 CP2101 B s -
Processor i

43521

b m

-
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CP2101 Benefits

¢ True single-chip solution to upgrade RS-232 to USB
» No external crystal, EEPROM, or VREG

¢ No software development
» Silabs provides royalty-free drivers (PC, MAC, Unix, etc.)

¢ Tiny package

» Housed in 5 x 5 mm micro lead-frame package (MLP)

SILICON LABORATORIES
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RS-232 to USB Upgrade Competition

Feature

SiLabs CP2101

FTDI FT232BM

Prolific PL-2303 | Prolific PL-2303X

USB controller compatibility
Maximum USHB speed
Integrated 512 byte EEFROM for VID, PID

Fully integrated transceiver (no external resistors)

Integrated clock: no external crystal

Supports all handshaking and modem interface
Maximum baud rate

Fequires no external voltage requlator
Separate supply for UART VO

Driver software for windows 98 / 2000 / ME / XP
Driver software for Mac OS85 / OSX

Fackage

Fackage size

Bill-of-materials cost {external components)
10K pricing

Total solution price

USE 2.0
12 Mhbps
Yes
Yes
Yes
Yes
921.6 Kbps
Yes
Mo
Yes
e
28-pin MLP
5% 5 mm
5025
G 42
G 67

USE 2.0
12 Mhps
Mo
Mo
Mo
Yes
3 Mbps
Yes
Mo
Yes
e
32-pin LQFP
5% 9 mm
50.65
5245
53.20

USE 1.1
12 Mbps
Mo
Mo
Mo
Yes
1 Mhps
Mo
Mo
Yes
Yes
28-pin S0OIC
18 % 10 mm
50.75
51.90
52 B5

USE 1.1
12 Mbps
Mo
Mo
Mo
Yes
B Mhbps
Yes
Yes
Yes
e
258-pin S50F
10 % 8 mm
50.B5
A,
A,

CP2101 Advantages for PDA / Cellphone Cable USB Bridge:

> USB 2.0 Controller capability

> Integrated EEPROM, Transceiver, Clock
> Smallest package footprint

78
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Target Customers for RS-232 to USB Upgrade

¢ Find current users of RS-232 transceivers such as:
» MAX202, MAX3223 (Maxim); ST202 (ST)
» ADMZ202 (ADI); SP202 (Sipex)

¢ Target any equipment OEMs whose products have COM
port (RS-232) connectivity

» Test Equipment, Bench Supplies
» Medical equipment, Meters

¢ Example companies
» Asia: Kikusui, Yokogawa, HP
» NA: Agilent, Tektronix, B + K, LeCroy, Fluke
» Europe: Siemens, Thurlby Thandar (TTi), Chauvin Arnoux

SILICON LABORATORIES
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USB-Parallel Memory Interface Background

¢ USB is becoming a standard interface for many removable
memory devices

¢ The C8051F320 can easily be used as a USB 2.0 Full-
Speed interface and memory |I/O controller

¢ This solution would be easy to implement and inexpensive

SILICON LABORATORIES
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USB-Parallel Memory Interface Block Diagram

16-bit data

(CPLD programmed as
24-bit u/d counter with

serial preload)

C8051F320 XC9536XL Dlow Dhi
FLASH Mem
P2.0
D+ preload Din X24
«—] P2.1 A0-23— address
D- clock
«— P2.2
preload enable
P2.3
+5V REGIN counter enable
| eus P2.4

+3,3V up/-down

VDD
(5 spare 1/0)

R —
4.7UF? GND RD
P2.5

WR
+3.3V
P3.0/C2D P2.6 " Vee cE
> —>
RST/C2CK p2.7 L GND
—

¢ Example is for a 16-bit Data, 24-bit Address
Memory

¢ Uses an inexpensive Xilinx CPLD (Digikey
100pc price $1.07)

¢  F320 regulator can supply VDD to CPLD and |
Memory (up to ~100mA) _

SITLICON LABORATORIES
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USB-Parallel Memory Interface Applications

C8051F320

¢ Fewer external components
» No external crystal or VREG required

¢ Development tools optimized for USB
» C8051F320DK ($229)
= provides IDE, debug HW, assembler/linker, target PCB

» USBXpress™ Application Programming Interface (API) greatly simplifies
software development

= Less expertise needed in Windows or USB software
= Royalty free

¢ Small package
» Housed in 9 x 9 mm 32-pin LQFP (F320)
» 5 x5 mm 28-pin MLP (F321, 4 fewer Dig 1/O)
. STLICON lAHDH.ATI]HIES
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USBXpress Software Development Package

Host Device Driver and
U5E Protocol Expertise

¢ Complete host and device software solution, including Windows device
drivers (royalty free)

¢ No USB protocol or hardware expertise required to develop application
¢ APl is provided to achieve USB connectivity

¢ Windows 98, 98SE, 2000 and XP are supported @

SILICON LABORATORIES
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USB-Parallel Memory Interface MCU Competition

85

Feature Silicon Labs Cypress Microchip
C8051F320 | CY7C64613 PIC16C765
USB 2.0 full speed v v X (low speed)
Program memory 16 kB Flash 8 kB RAM 8KWord OTP
RAM 2.25 kB (same 8 kB) 2568
MIPS 24 12 6
Dig 1/0 25 40 33
Package 32-LQFP 80-PQFP 44-TQFP
ASP (>10 Kp) $3 $4.50 $3.42
Internal clock v No (+$0.20) No (+$0.20)
Integrated VREG v No (+$0.15) No (+$0.15)
I/0 expander Yes ($0.80) No No
Total solution cost $3.80 $4.85 Low-speed

F320 MCU advantages for USB parallel memory interface:
» Fast CPU speed
» Integrated voltage regulator, oscillator
» Smallest package footprint

Silicon Laboratories Confidential
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USB-Parallel Memory Interface Targets

¢ Equipment OEMs who need USB-Parallel Memory

Interfaces

» Asia: Powerglobal Index (PQl), I-Bead

» NA: Sandisk, Lexar, LHR (Sears Wood Router)
» Europe: Leica Camera, Altec Computer Systems

86 Silicon Laboratories Confidential
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Magnetic Stripe Reader using the
C8051F330



Magnetic Stripe Reader Background

¢ Magnetic card readers use an ASIC to read the tracks on
cards, then an external MCU to format the data

¢ C8051F330 replaces both the ASIC(s) and external MCU
» Complete Reference Design in AN148

¢ The F330 is a single-chip, smaller, lower cost solution

SILICON LABORATORIES
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Block Diagram

ASIC Solution

Reader
Track 1 = ASIC ($1)

Reader MCU
Track 2 g ASIC ($1) ($1) <+ UART—»

Reader
Track 3
% ASIC ($1)

C8051F330 Solution

Track 1

Track 2 UART3

Track 3

SITLICON LABORATORIES
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Benefits for Magnetic Stripe Reader

C8051F330

¢ Less expensive
» C8051F330 is $2 or less

> ASICs are at least $1 per track (3 tracks is common) plus a $1 MCU;
total solution is $2 to $4

¢ Single-chip solution; small package
» C8051F330 is in 4 x 4 mm 20-pin MLP, no external components
» Others use 1 ASIC per track plus an MCU (2 to 4 chips)

¢ Programmable
» Can be tailored to specific applications | __
. SILIEDHlAHDH.ATI]HIES
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Competition for Magnetic Stripe Reader

91

Feature SII_I:;;ZH Magtek IDTech
u
21006516

C8051F330 ME42407
Device type MCU ASIC ASIC
Tracks 1,2,0r3 1 1
Idd active 8 mA 1 mA 1 mA
Package 2L ;::rrIn, AL 12 x 5 mm; 16-pin | 6 x 5 mm; 8-pin
ASP (>10 Ku) $2 $1.50 $1
external MCU No $1 $1
Total 3 track cost $2 $5.50 $4

F330 Advantages for Magnetic Stripe Reader Application:
» F330 replaces competitor MCU plus ASICs
» Reduced system cost

» Smallest package footprint

Silicon Laboratories Confidential
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Magnetic Stripe Readers Target Customers

¢ POS Terminals, ATMs, Gas Pumps, etc
» Asia: Omron, Castles Technology, Fujitsu
» NA: NCR, Verifone, IBM
» Europe: Dione, Cybernet EMEA, Thales e-Transactions, Hypercom

SITLICON LABORATORIES
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Power Sequencer Background

¢ Many FPGAs, DSPs, Large Microprocessors, and
Communication ICs use two or more supply voltages

¢ Controlling the ramp and sequence of the supply voltages is
required to keep from damaging the ICs

¢ The C8051F330 can provide low-cost power sequencing
and supervision for up to three power supply rails
» Complete reference design in AN145

¢ The F330 is a smaller, lower cost, programmable solution

versus alternative solutions |
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S

94 Silicon Laboratories Confidential



Power Sequencer Block Diagram

System Requiring Power Sequencing and Management

—i 3_3",}." LD|:| —— i 3 EIII'_IIl- EREAN
TLDO 24 £ 1.8y
w12 LDO e
1.5\ AR,
— 1.5V LD ./ _l
+H12W ﬁ Yy ¥
fain KMulti-Supply 1C
v ~=
Start-up voltages Voltages supplied
In correct required
sequence
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C8051F330 Benefits for Power Sequencer

¢ Less expensive
> C8051F330 is $2 or less

¢ Small package
» C80851F330isin 4 x4 mm 20-pin MLP

¢ Programmable

» Can program ramp rates
» Can program sequencing

¢ Competitive solutions include the following

» Fixed function ASIC from Xicor, Summit Micro, ADI
= Not Programmable

» Programmable CPLD from Altera
= Programmable, but expensive

96 Silicon Laboratories Confidential
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Competitor Solutions for Power Sequencer

97

Feat Silicon Labs Xicor SummitMicro
eature

C8051F330 X80200 SMT2002
Device Type MCU ASIC ASIC
Programmable Yes No No
Supply Rails 1,2,0r3 1,2, 0r3 10r2
controlled
Package 20-pin MLP 20-pin TSSOP 16-pin SSOP
Size 4 x4 mm 6.5 x 6.5 mm 6 x5 mm
ASP (>10 Ku) $2 $2 $2

F330 Advantages for Power Sequencer Application:

» F330 replaces power sequencer ASIC
» F330 is programmable therefore flexible
» Smallest package footprint

» Reference design reduces customer development time E : i

Silicon Laboratories Confidential
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Power Sequencer Target Customers

¢ Communications (Hubs, Routers, Switches, Line Cards);
Servers; Cellular Base Stations
» Asia:. Samsung, Sanyo, Compal, Acer
» NA: Cisco, JDSU, HP, Dell, Globespan
» Europe: SonyEricsson, Nokia

SITLICON LABORATORIES
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Targeting for C8051F2xx General
Purpose MCUs



Background on F2xx General Purpose MCU

¢ The C8051F22x and F23x MCUs are good replacements for
popular general purpose Atmel, Microchip, and TI MCUs

¢ The C8051F206 can replace MCUs and 12-bit serial ADCs

» 12-bit ADCs are commonly found in instrumentation, test equipment,
and medical equipment

> 12-bit ADCs have 16 times more resolution than an 8-bit ADC !

SILICON LABORATORIES
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F22x Benefits

¢ The F22x and F23x MCUs have similar features to many
popular Flash MCUs, but with some key advantages
» High-speed CPU (25 MIPS)
» High-speed timer/counters (40 ns resolution)
» 2 comparators
» In-system reprogrammable Flash (512B sectors)
» Non-intrusive, in-system JTAG Debug
» Good ratio of RAM to Flash—well suited for high level languages

¢ The F22x and F23x can be offered as “better” general
purpose MCUs at the same price

SILICON LABORATORIES
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Competitive F22x Matrix

Feature Silicon Labs Atmel Microchip Tl
C8051F226 AT90S8515 | PIC16LF877A | MSP430F1232
Flash memory 8KB 8 kB 8 Kx 14 8 kB
RAM 1.25KB 512B 368B 256B
EEPROM — 512B 2568 —
MIPS (at 2.7 V) 25 4 1 4
Dig I/O 32 32 33 22
ADC 8-bit; 32ch — 10-bit; 8ch 10-bit; 8ch
Comparators 2 1 2 —
Package 48-TQFP 44-TQFP 44-TQFP 32-QFN
Size 9 x9 mm 12 x 12 mm 12 x 12 mm 5x5mm
In-system debug v — v v
ASP (>10 Ku) $2 $2 $2.50 $2

F2xx Advantages over competitor MCUs:
> More RAM included — better suited for high level languages
» Faster CPU
» 2 on-chip programmable comparators

» JTAG-based debug

102
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F206 Strategy

¢ The F206 is a low cost MCU with a high performance 12-bit
ADC on-chip

¢ Only TI's MSP430 has an equivalent 12-bit ADC in its MCU
family

¢ The F206 is often < the price of popular stand-alone 12-bit
ADCs from companies such as Maxim or Linear Tech

¢ Find the TI, Maxim, LTC parts and win the business !

SILICON LABORATORIES
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Competitive F206 Matrix

Feature Silicon Labs TI Maxim Linear Tech
C8051F206 MSP430F133 MAX1237 LTC1288
Flash Memory 8 kB 8 kB — —
RAM 1.25 kB 256 B — —
EEPROM — — — —
MIPS (at 2.7V) 25 4 — —
Dig I/O 32 48 — —
ADC 12-bit; 32ch 12-bit; 8ch 12-bit; 4ch 12-bit; 2ch
Comparators 2 1 — —
Package 48-TQFP 64-TQFP 8-uMAX 8-SOIC
Size 9 x9 mm 12 x 12 mm 3 x5 mm 6 X 5 mm
In-system Debug v v — —
ASP (>10 Ku) $2.50 $2.50 $2.50 $4

F2xx Advantages over competitor MCUs:
» ADC has more channels than standalone ADCs from Maxim and LTC

» Price very competitive with standalone ADCs |
» Fast CPU and memory on-chip @
» 2 on-chip programmable comparators -

W SILICON LABORATORIES

104 Silicon Laboratories Confidential



MCU Marketing Overview

¢ MCU contacts

¢ Positioning and product differentiation

¢ Product family and roadmap

¢ MCU target applications

¢ Competition

¢ New product—F350 and F353 =

¢ New product—F41x L aniress 5;
¢ New product—F064 and FO67 S 517000
¢ MCU sales tools T
¢ 2004 Marcom plan "

¢ Summary

&~
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Best-in-Class Integrated ADCs

MCU ADC
sl'_':l’o‘;" sl'_':l’o‘;" Tl MicroChip | ADI  |MicroChip| Maxim
MSP430F148|PIC16C77x | ADuC814 | MCP3204 | MAX1245
C8051F060 C8051F005 X|AHY

YT 16-bit 12-bit 12-bit 12-bit 12bit | 12-bit | 12-bit
Speed (sps) 1M 100k 200k 20k 200k 50 ksps | 100 ksps
SINAD (dB) 89 66 no spec no spec 62.5 72 68
INL (LSB) +1 +1 2 2 2 1 0.5
DNL (LSB) +0.5 +1 +1 +2/-1 4 1 1
Offset 0.imV  *1LSB +4 LSB £2LSB | +5LSB | +3LSB | 4 LSB

Gain 0.008%FS *3LSB +2 LSB +2 LSB +5LSB | +5LSB | +4 LSB
Vref (V) 24 24 2.2 4 2.5 3} 2.0

Advantages of Silicon Labs ADCs on MCUs:

» Performance of ADCs on Silabs MCUs comparable or better than standalone ADCs

» Performance of ADCs on Silabs MCUs better than competitors MCUs

SITLICON LABORATORIES
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Flash MCU Competitive Overview

Attribute Silicon Labs Microchip Tl Atmel Motorola
o C8051Fxxx PICXxX MSP430 AVR 68HCO08
CPU throughput 20 — 100 MIPs 5,10 MIPS 8 MIPS 1 — 16 MIPS 2 > 8 MIPS
SAR 8,10,12,16-bit, _ . : :
A/D converter _ ) SAR 8,10,12-bit SAR 10,12-bit SAR 10-bit SAR 8,10-bit
Sigma-Delta 24-bit
A/D performance v vV v v v v v — —
D/A converter 10-bit, 12-bit NONE 12-bit NONE NONE
_ L UART, SPI, 12C, UART, SPI, UART, SPI,
Serial connectivity USB 2.0, CAN 12C. CAN UART, I12C UART, SPI, 12C 12C. USB1.1
Low power v v v v v vV v v
11-pin 8-pin 20-pin 8-pin 8-pin
Smallest package 9 mm?2 27 mm? 95 mm? 45 mm? 25 mm?
FLASH (max) 128 kB 64 kB 60 kB 128 kB 62 kB
RAM (max) 8 kB 3.8 kB 10 kB 4 kB 4 kB

Advantages of Silicon Labs Flash MCUs:

» Fastest 8-Bit CPU on the market, best analog integration
» Smallest packages on the market

SILICON LABORATORIES
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Tier 1 Competitors Weaknesses

1

0

8

Competitor Strengths Weaknesses

1. L duct li

. . arge pro UC_ ne 1. Lots of flash and oscillator errata
Microchip 2. Focus on 8-Bit MCUs .
PIC 3. Good manufacturing reputation 2. Need 13 V for flash programming
‘ grep 3.6 MIPS at 3.3 V
4. Low cost
1.R ted ESD bl in field
Atmel 1. Broad Flash product line epor e. prc.) . ems -|n ¢
) 2. Reputation for raising prices when
AVR 2. Low cost if memory sales are weak i .
fabs get full with memories
T 1. Low-voltage, Low power
exas 2. Good ADC performance 1. Poor support for ‘low volume’ business

Instruments .
MSP430 3. Flash and ROM options = low cost 2. Lots of MCU product errata

4. Good Fab (TSMC)

1. VERY low cost 1. Poor analog capability
Renesas 2. High volume capacity 2. Unclear product roadmap due to Hitachi

3. Entrenched with Asia customers and Mitsubishi merger

Silicon Laboratories Confidential
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Tier 2 Competitors Weaknesses

Competitor Strengths Weaknesses
1.P I
Motorola 1. Automotive and Tier 1 customers 9 Lzzrcizzkog cods
68HC08 | 2. CSIC programs o P _
3. Little focus on ‘low volume’ business
ST 1. Automotive and Tier 1 customers 1. Poor analog
2. Low cost 2. Low clock speeds
Phillips 1. Entrenched Euro supplier 1. No on-chip debugging
8051 2. Low cost 2. Few/No new MCU products
ADI 1. Good ADC/DAC performance 1. No on-chip debugging
ADuC8xxx 2. ADI reputation 2. Limited product line
SILICON LABORATORIES
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Tier 3 Competitors Weaknesses

Competitor Strengths Weaknesses
CypressMicro | 1. Turn-key apps engineering 1. Inferior features, performance
PSoC 2. Novel technology 2. Complex development environment
Cypress 1. Good tools 1. Expensive
EZUSB 2. Flexible platform 2. RAM-based solution (must boot-load)
. 1.CAN product line 1. Mostly OTP/ROM
Infineon : . .
2. Automotive focus 2. 32-Bit Automotive focus
Zilog 1. Updated Flash Z8 product line 1. Poor market presence (bankruptcy)
Z8 2. Fast CPU 2. Limited product range
Dallas 1. Fast 8051 CPU 1. Expensive
2. Legacy Intel 8051 footprint 2. Few / No new products

SILICON LABORATORIES
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Beat the Competition

1) Engage early in design cycle—define the rules of the game!
- We will both win if we can influence system partitioning
- Competitors products are interchangeable and commodity-like

2) Use the reference designs and the application notes!
- These tools reduce customers development effort

3) Encourage customers to purchase low-cost tools!
- Silicon Labs MCU dev tools are ‘best-in-class’
- Demonstrating the tools leads to good results

4) Set-up customer seminars. Invite target customers!
- Educate customers on our products
- Provide low-cost development tools
STLICDN lAHDH.ATI]HIES
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MCU Marketing Overview

New product—F350 and F353 24-Bit ADC

On-Chip

® & & & O O O O o o o

SITLICON LABORATORIES
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C8051F350 Features

113

ANALOG DIGITAL I/O
PERIPHERALS UART

oo SMBus
24-bit IDAC SPI

8-bit PCA
ADC IDAC Timer 0

b Timer 1
TEMP Timer 2

SENSOR VOLTAGE
COMPARATOR

Port 0

CROSSBAR

Timer 3

24.5 MHz PRECISION INTERNAL OSCILLATOR
WITH CLOCK MULTIPLIER

8KB 8051 CPU
ISP FLASH (50 MIPS)

FLEXIBLE DEBUG
INTERRUPTS CIRCUITRY

768 B SRAM

Silicon Laboratories Confidential

» Highest precision ADC
available on an MCU

» 50 MIPS CPU can handle
complex algorithms

» Price and specification
comparable to standalone
ADC solutions
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C8051F35x Family

Device Bits Linearity /O ; Analog |Package
C8051F350 |24 0.015% 17/8 LQ32
C8051F351 |24 0.015% 17/4 MLP28
C8051F352 |16 0.03% 17/8 LQ32
C8051F353 |16 0.03% 17/4 MLP28

114
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Analog Peripherals on F350

¢ 24 or 16-Bit ADC
» No missing codes

» Programmable conversion rates
8-bit up to 1k sps

IDAC

- _ > 8-Input multiplexer
\ DA > 1x to 128x PGA

1x to 128x » Built-in Temperature Sensor
PGA

TEMP
SENSOR VOLTAGE

COMPARATOR ¢ Comparator

» Programmable hysteresis and
response time

» Configurable as interrupt or reset

SITLICON LABORATORIES
-

ANALOG PERIPHERALS

¢ Two 8-Bit current output DACs
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Sensor-Based Product Examples

Smart Sensor

Body Fat Scale

” Gas Detector
i Oximeter
3
1 N
I - €& A
Digital A e
Thermometer ‘

T f:gg Cholesterol Meter
N =1 Glucose Meter
GPS System Retail Scale @

SILICON LABORATORIES
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Target Applications for F350

¢ Customers who need an interface to sensors

¢ Customers who use stand-alone sigma-delta ADCs
» Linear Technologies LTC24xx
» Cirrus CS55xx
» Analog Devices Adxx,XX,XX,XX

¢ Users of ADI ADuC824, ADuC816 MCUs

¢ Companies that make
» Weigh scales
» Medical instruments
» GPS systems
» Seismic equipment
» Process automation

» Compass systems
» Lab instrumentation
» Test systems

» Detection systems
» Body fat meters

- STLICON lAHﬂH.ATI]HIES
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F350 Competition

Texas . .
ADI Instruments Llnear21‘;ech C8051F350

ADuC845 MSC1200 LTC2400
Resolution 24-Bits 24-Bits 24-Bits 24-Bits

13 MIPS 8 MIPS 50 MIPS
CPU 8051 8051 (none) 8051 4 X
Package
Footprint 64 mm? 81 mm? 30 mm? 25 mm2<—;ﬁ aller

*typical stand-alone 24-bit ADC E |

SILICON LABORATORIES
™
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Key Competitor—Texas Instruments

119

Texas Silicon Labs
Instruments C8051F351
MSC1200

Flash 8KB 8 kB
RAM 128B 768B More RAM
8051 MIPS (Peak) 8 50 Faster CPU
IDD 2.5mA/MIPS 0.5 mA/MIPS
ADC 24-bit, 8 ch. 24-bit, 8 ch.
DAC 8-bit, 1 ch. 8-bit, 2 ch.
VREF, Temp Sen yes, yes yes, yes No external
Internal Clock (2%) No Yes + crystal
Serial Buses UART, SPI, 12C UART, SPI, SMBus/12C required
Dig 1/0 16 17
VDD 2.7-5.25 2.7-3.6
Package TQFP48 olP Smaller

(9x9 mm) (5x5 mm) package
Price (1Ku) $6.45 $5.92 | |

Silicon Laboratories Confidential
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C8051F350 Key Benefits

¢ Complete data acquisition solution in a single chip
» Need wide dynamic range ADC and high speed MCU on single-chip

¢ Single-chip data acquisition and processing

¢ 50 MIPS CPU can handle signal processing

¢ Very small solution footprint
» MCU, ADC, DAC, and crystal swept into one chip
» 5x5mm MLP Package; smaller than discrete 24-bit ADCs

¢ Competitive price
> Rivals cost of discrete 24-bit ADCs! _
xSILIEDHlAHDH.ATI]HIES

120 Silicon Laboratories Confidential



MCU Marketing Overview

MCU contacts

Positioning and product differentiation
Product family and roadmap

MCU target applications :
Competition e C8051F
New product—F350 and F353 |
New product—F41x

New product—F064 and FO67

MCU sales tools

2004 Marcom plan

Summary

-
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-
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C8051F41x Overview

¢ Low-power, low voltage mixed-signal MCU

>

VV YV VYV VY Y

1.8-5.5V VDD Input Range

Low IDD: 150 yA/MHz for VDD=1.8 V (This is lower than MSP430!)

RAM retention=0.1 yA, RTC approx. = 1uA (This is equivalent to MSP430!)
Flash read/write/erase over full VDD range

66MIPS 8051 CPU

12-bit ADC and 12-bit DACs

Integrated real-time clock

Small PCB footprint

5x5 mm MLP 28-pin package (32-pin LQFP also available)

¢ Target portable/battery powered applications

¢ Product launch October/November 2004

122
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C8051F41x Block Diagram

(to rest of chip) - =X vio
VREGIN B4 VREG —> — P 1 »X] P0.0/IDACO
o D Port 0 L3[X] PO.1/IDACL
voD X —— : -.—I' (to RTC Block) Latch |[€ ] N 0 ﬁ igifiiiié
| .
VBAT [X I'/: — - — Port 1 D 3 P0.4/TX
- I Battery Switch-Over Circuit > Latch | R p0.5/R%
- T—<]L (VDD >= VBAT) r )X PO.6/CNVST
l_ UART v >X P0.7/VREF
C
c2D +—> 8 &5 3%B R = S
Debug HW |« > FLASH Timer > Pl.1
> 0 «—> ., [E>0 SR P1.2
s 1y&y S —»& P1.3
Reset 5 256 B S ; D S P1.4
/RST/C2CK [« > SrAM PCA x6 / B ; L, P1.5
1 VRS WDT G — A X P1.6
Brown- v > Pl.7
POR | =5t 2kB R —
C XRAM = SNBuUs () ? L, P2.0
» P2.1
= 5k
xTALl —»| External o ‘SFR Bus <_>D i) 2.4 w2 yl
Oscillator | “—> Port 2 P > o p2.5 o
XTAL2 <—  Circuit cl\;/lloﬁka r Latch r X p2.6 _____ )
ult. e — l X p2.7/C2D
12-bit \_ IDACO
24.5MHz 2% >(pac
Oscillator
12-bit IDAC1 CPO + [
l DAC €
. 32KHz |— g + €
igfﬁ 54 Internal [ VDD i
i Oscillator o——o
RT tat RTC Alaml _
N MaCC:inaee - 200ksps AINO-AIN23 B |
ADC A
RTC Block

SILICON LABORATORIES
123 Silicon Laboratories Confidential



F41x Key Competitor—Texas Instruments

Ti Silicon Labs

MSP430F147 C8051F41x
Flash/RAM 32 kB, 1 kB 32 kB, 2.25 kB
CPU (VDD=2 V) 4 MIPS RISC 66 MIPS 8051 + Faster CPU
IDD 250 yA/MHz 150 y A/MHz
ADC 12-bit, 8 ch. 12-bit, 20 ch.
DAC No 12-bit, 2 ch. .
VREG, VREF, temp Sen No, no, no Yes, yes, yes On-Chlp

_ _ resources
nattery backen No Yes (1.0V, Idd = 5 yA)
Internal Clock (2%) No Yes No external
Timers and PCA 2 16-bit 4 16-bit, 6ch PCA crystal required
Serial buses 2 USARTs UART, SPI, SMBus/I2C
Dig I/0O (max voltage) 48, (VDD) 20-24, (5.5 V no pullup)
Package ( 1;)(31':;:1?7]) (;\)II(;I:;) Smaller package
Price (10 Ku) $5.05 ~$4 Lower
price

124
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Target Applications for F41x MCU
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Battery powered equipment
Handheld/portable electronics

Personal medical devices (blood pressure, temperature)

Portable instrumentation

Utility meters

Smart sensor interface

Digital camera

Mini-disc players, MP3 players
Smoke detectors

Security equipment

Silicon Laboratories Confidential
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MCU Marketing Overview

MCU contacts

Positioning and product differentiation
Product family and roadmap

MCU target applications :
Competition e C8051F
New product—F350 and F353 .
New product—F41x

New product—F064 and FO67

MCU sales tools

2004 Marcom plan

Summary
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SILICON LABORATORIES

World’s First MCU Family with
High Speed 16-bit ADC

To be announced - July 2004
————



Key Message

¢ Only MCU in the market with16-bit, 1IMSPS ADC

¢ Replaces at least two external components and reduces software
Overhead

¢ Ideal solution for
> Battery powered electronics
» Signal analysis applications
» Performance upgrade solutions

¢ Low price
» Equivalent/lower price to existing stand alone 16-bit ADCs

SILICON LABORATORIES
e
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Only 16-Bit SAR ADC MCU on Market

Resolution
(Counts)
65536 C8051F064
16-bit, 1 MSPS
MCU
4096 *
12 bit ADC
MCU
1024 " 256X more
. resolution than
10 bit ADC 8-bit ADC
MCU
256 §
8-bit ADC

1985 2004

SILICON LABORATORIES
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Replaces At Least Two Chips

19.4 x 16.5 mm =320 mm 2 C8051F064

= S LICON LABORATORIES e

- E coosir

12 x 12 mm = 144 mm?

([ ]

L] (14
) L
um |
nmi -
= O
=] =
(11 P4
nmi o
i (O]
m )

[ c
EESEEEEE

Integration:
» Reduces Board Space
» Reduces Power Consumption
» Increases Performance
» Increases Reliability
» Reduces Development Time

> Reduces System cost @

SILICON LABORATORIES
.
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Battery Powered Applications

Applications Requirements C8051F064

Features

Medical Instruments Very High Accuracy | +0.75 LSB, 16-bit ADC
Scientific Instruments Low Power 20mW/ADC
Multi-meters Small Size 12x12 mm

SILICON LABORATORIES
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Signal Analysis Applications

Applications

Telecommunication
Digital Signal Processing
Spectrum Analysis
Imaging Systems
Wireless Base Station

Requirements

Low Noise

High Speed Conversion
Small Size

C8051F064
Features

89 dB SINAD
TMSPS16-bit ADC
12x12 mm

132
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Performance Upgrade Solutions

Typical Applications:

¢ High-speed Data Acquisition

¢ Industrial Controls

Power Supplies ¢ Automatic Test Equipment (ATE)
Amplifiers ¢ Process Control

MCU with 12-Bit ADC and external components

MCU

with
12-bit ADC

Discretes

Additional Software: -
Over-sampling Algorithm @’
Noise Shaping Algorithms e B UL

Filtering Algorithms C8051F C8051 F064

=
nen
-
o
o
e
™~
na
=]
™~
™~
]
na
-
]
—

MCU with standalone 16-Bit ADC

Benefits:

Better System Performance
Fewer components (less space)
Higher CPU bandwidth

Less software to develop

Faster time-to-market
Lower Cost @

SILICON LABORATORIES

High Speed

16-bit ADC
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Single Chip High-Performance Data Acquisition

¢ Features
> Analog nnonnnonnn0n00000000nanrn

DIGITAL I/O
Port 0

= Dual, 16-bit 1MSPS ADCs

= 3 Analog Comparators

UARTO Port 1

UART1

SMBus

SPI Bus
PCA

VREF Timer 0

Timer 1

VOLTAGE
COMPARATORS

Port 2

CROSSBAR

Interface

Port 3

= Voltage Reference
» Digital
= 25 MIPS 8051 CPU

= Up to 64kB In-system
Programmable Flash

= 4352 B SRAM
= Flexible Reconfiguration Port

= 2% Clock (No Crystal Needed)
» Debug

= JTAG Debug & Development @

SILICON LABORATORIES
S

Port 4

ort5

Interface

ort 6

External Memory

Port 7

8051 CPU 64KB 4352 B JTAG
(25MIPS) ISP FLASH SRAM
22 DEBUG CLOCK SANITY
INTERRUPTS | CIRCUITRY CIRCUIT |CONTROL

HOOCOO OO0 OOl
Uttt otbutL
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Family Differentiation

135

Device Memory ADC/ /O ; Analog | Package
Linearity
C8051F064 64kB 16-bit 99/2 TQFP100
+0.75 LSB
C8051F065 64kB 16-bit 24/2 TQFP64
+0.75 LSB
C8051F066 32kB 16-bit 99/2 TQFP100
+0.75 LSB
C8051F067 32kB 16-bit 24/2 TQFP64
+0.75 LSB

Silicon Laboratories Confidential
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Stand Alone ADC Competition

$30

Price

$9

Competitor C
16-bit,500 kSPS
+2 LSB INL

99mWwW
Standalone ADC

Competitor A
16-bit,1 MSPS
+ 1LSB INL

115mW
Standalone ADC

Competitor B
16-bit, 500 kSPS
+2.5 LSB INL

115mW
Standalone ADC

C8051F064
16-bit, 1 MSPS
+0.75 LSB INL

20mW
MCU with 16-bit ADC

Performance

Key

Features
¢ Industry Leading ADC

¢ Up to 2.5x better INL

¢ Lowest Power
+1/5% the power

¢ Free MCU w/ ADC

-

SILICON LABORATORIES
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$25 Evaluation

. ALT. VOLT SUPPLY/ VOLT CP2101 USB | |
¢ Self-contained USB powered demo: INTERFACE SUPPLY DATA CONN | N pe
» Self Demo — Easily demonstrate — C8051F064
16-bit performance < 168 | seriar
INPUT || I/F
il 16-BIT Jﬁ 5 EC-3 UsE
. DEBU PROGRAM |_|
» Performance demo—input external ‘)< SAR s JDEBUG | | CONN

signal for evaluation
DUAL 1 MSPS HIGH-RESOLUTION DATA

ACQUISITION
INL: +/- 1 LSB Silabs
‘ : ’ SiNAD: 89dB Logo
» Software tools ‘Test Drive Power: 15 mW
ETC.. Silicon Laboratories: High-Performance Mixed-

Signal IC’s

$25 Evaluation Kit

SITLICON LABORATORIES
. o
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Summary

® & o o

138

Worlds first MCU with high speed 16-bit ADC on-chip
Replaces multiple chips in system
Significantly more accurate than existing MCU Technology

|deal for battery powered, signal analysis and performance
upgrade solutions

$25 evaluation tool available

Give the evaluation tool to your customers !

SILICON LABORATORIES
S
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Alternative Solutions

Silicon Labs ADI ADI LTC
OIS AM  AD7677 AD7664 LT1608A
Bits 16 16 16 16
Peak Throughput 1MSPS 1MSPS 500kSPS | 500kSPS
Throughput Specs @SN @ 800 kSPS| @ 500 kSPS | @ 500 kSPS
INL (LSBs) +1 +2.5 +2
SINAD 94 dB 89 dB 90 dB
CPU (Max MIPs) 25 MIPS 8051 (None) (None) (None)
Memory 64 kB Flash (None) (None) (None)
ADC Power (mW) 18 mW 115mW 115mW 270 mW
Package Footprint 144mm?2 49mm?2 49mm2 99mm?2
Price 5,000s $9.98 ~$30 ~$17.50 ~$20
~— — /
Competitive advantages Discrete ADCs
» Complete SOC: ADC, MCU, Memory, etc.
> Better/equal analog
» Lowest power ADC, 1/5% closest competitor
» Price beats Discrete ADCs, 72 closet competitor
» No competing Integrated Solutions Exist at this Time @
139 -\SILIE[]HMH[IHMI]HIES
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MCU Marketing Overview

MCU contacts

Positioning and product differentiation
Product family and roadmap

MCU target applications :
Competition e C8051F
New product—F350 and F353 |
New product—F41x

New product—F064 and FO67

MCU sales tools

2004 Marcom plan

Summary
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Product Briefs—Give These to Customers!

Precision Mixed-Signal Microcontrollers

Available:

Precision Mixed-Signal Microcontrollers
USB Microcontrollers

CAN Interface Microcontrollers

General Purpose Microcontrollers
CP2101 Single-Chip USB to UART Bridge

_ S Small Form Factor Microcontrollers
e e M i e e g | 81 Microcontroller Development Tools

b 300 100 VEFE. Cfent pn-clvp asolog patpheroh iechwte (80 jsooksoe w1200
o volbags reberae, OOl ey il e

wrr e W (]

Take these on customer calls!

Leave a copy with customers!

FREODUCT BRIEF

Occupy customer desk space!

SILICON LABORATORIES
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Selector Guide

www.silabs.com

Analog-Intensive, Mixed-Signal IC Solutions
= High leved of infugrabion
* Eosy fo implemant
= Faw exlernal companerits
# Ropid fime to marke
* Lw perwar consumptinn

& Sminll frepirint

SERRENE LARRRATRRIES

4

This is a good reference showing product features clearly.

IIIIIIl'IIIIIIIIIIIIIIIIIIIIIIIIIIII

Microcontroller Products o

Senuoui Purp

Fous i caiebn wvriiely il il piamitins arrhsinlibsl sl ks
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Data Short - Two Page Spec Overview

¢ Available for all MCU Products

&P CBOSIFI20 soomes. 120 riasn 12.01 a0C 1

¢ Downloadable from website

¢ Includes good technical details

[T I— -
& Al
w Crymsl, KO C o Clorlt
H I 1] p— L N L
I Vit e ) (7T by
N

¢ Leave a copy with customer!

B 1 720 jin i

L I
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o ] &43— L iP-£ iogen
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What is a Reference Design?

¢ Complete system design example

¢ Includes theory of design/usage documentation
¢ Schematic, PCB layout, BOM

¢ All software

¢ We have built the demo system, and it works!

SILICON LABORATORIES
e
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Available Reference Designs

2 Silicon Laboratories - Preducts - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help #
@ Back - .'\) @ @ \(h /ID Search ‘i‘\? Favorites e Media -@l @ - ,i} d D .'ﬂ
Address |@ http: v . silabs. com fproducts fmicrocontroller fapplications. asp #ref V| Go Links
Google - | v | fosearchweb ~  §2 B 19blocked ] cutorll | B options 40
]
- CORFORATE  PRODUCTS NEWS IMVESTOR RELATIONS  CAREERS COMTACT US  WORLD'WIDE SALES

SILICOK LABORATORIES

Applications 1

MICROCONTROLLER
SOLUTIONS Documentation Menu
e Reference Designs
MCL Home & Application Motes
e Specifications and White Papers
Product Selector Guide e BSDL Files

Frecision Mixed-Signal MCUs
Small Form Facter MCUs

General Purpose MCUs
USE MCU= Reference Designs

CAN MCUs Ref Design Software Description D Own I Oad

Interface Products

AN145S AM1455W Three-Channel Power Sequencer
Applications AM14E AN146SW High-Speed Lithium Ion Battery Charger F ro m
Development Tools AN14T AM147SW Wireless Digital Full-Duplex Woice Transceiver .
User Forums AN148 AN148SW Magnetic Stripe Reader We bS I te '
W mcu Knowledoe Basze AN155 AN1555W Stepper Motor -
Support

Application Notes

@

Product Update Registration

Apo Mote Software Descriotion )

SILICON LABORATORIES
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Current Reference Designs

¢ Three channel power sequencer (F330)
» Controls multiple power-rail systems

¢ High-speed lithium-ion battery charger (F300)

¢ Wireless digital full-duplex voice transceiver (F330)
» Voice quality audio headset

¢ Magnetic stripe reader (F330)
» Two channel
» Reads credit cards, ATM cards, drivers licenses, etc

¢ Stepper motor control (F300)

-

SILICON LABORATORIES
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MCU Marketing Overview

MCU contacts

Positioning and product differentiation
Product family and roadmap
MCU target applications
Competition

New product—F350 and F353
New product—F41x

New product—F064 and FO67
MCU sales tools

2004 Marcom plan

Summary

® €& & & & O O O o o o

~>

SILICON LABORATORIES

147 Silicon Laboratories Confidential



2004 MCU Marcom Plan

148

Date

January—February
March

March

April

April-June

June

July

August

October—November

Activity

Global Branding Ad Campaign

F350 (16/24-bit ADC) Product launch

MCU Design-in contest

MCU product collateral complete, distributed to sales
Global Product Ad Campaign including focus on Computex
F12x Lower cost 100 MIPS MCU (only 8-Bit ADC)

Global Low-cost 16-Bit ADC FO6x product launch

F044 32K CAN derivative product launch

Global F41x ‘Ultra Low Power’ Product launch E : i

SILICON LABORATORIES
e
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MCU Marketing Overview

® €& & & & O O O o o o

14

MCU contacts

Positioning and product differentiation
Product family and roadmap
MCU target applications
Competition

New product—F350 and F353
New product—F41x

New product—F064 and FOG7
MCU sales tools

2004 Marcom plan

Summary
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Summary

100 -
20 -
80 -
70
60 -

world's 50 1
40

smallest
L - 30 N
mixed-signal 20

10
microcontroller o;-ll

Microchip TI Atmel SiLabs SiLabs

Fastest.

Peak MIPS

Smallest.

SILICON LABORATORIES
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Call to Action

¢ Tell all your customers about Silicon Labs MCUs
» Smallest. Fastest. Best Analog.

¢ Give copies of the Product Briefs to your customers
» Order more from https://sales.silabs.com

¢ If a customer is currently using a competitors MCU, they will
recognize clear benefits with Silicon Labs MCUs
» Smaller. Faster. Better Analog
» Increased integration—less external components
» Specifications competitive with standalone ADCs

SILICON LABORATORIES

.
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Precision Mixed Signal Products Reference

Precision Mixed-Signal MCU
Flazh Ext Digital

MIPS  Memory RAM Mem Port 'O Timers PCA  Internal Temp
Part Mumber (peak) (bytes) (bytes) UF  Pins Serial Buses (16-bity Chnls Osc DAC Sensor WREF Comparators Other Package Eval Kit

Ca051F120 Y Z UARTs, SMBus, SPI 5 1] 12-bit, 8ch., 100ksps it, ., S00ksps |12-bit, 2ch.| ¥ Y 2z 1616 MAC | TQFP100 | CE0S1F120DK
Ca0s1F1z 100 | 128KEB | 8448 | ¥ 32 Z UARTs, SMBus, SPI 5 1] 2% | 12-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z 16x16 MAC | TOQFPS4 | CEBO0STF120DK
Ca051F122 100 | 128KEB | 8448 | ¥ 54 Z UARTs, SMBus, SPI 5 1] 2% | 10-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z 1616 MAC | TQFP100 | CE0S1F120DK
C8051F123 100 | 128KEB | 8448 | ¥ 32 Z UARTs, SMBus, SPI 5 1] 2% | 10-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z 16x16 MAC | TOQFPS4 | CEBO0STF120DK
Ca0s1F1z4 50 126KE | 8448 | Y 54 Z UARTs, SMBus, SPI 5 1] 2% | 12-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TQFP100 | CEB0S1F124DK
C8051F125 50 126KE | 8448 | Y 32 Z UARTs, SMBus, SPI 5 1] 2% | 12-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TAFPE4 |CEOS1F124DK
C8051F128 50 126KE | 8448 | Y 54 Z UARTs, SMBus, SPI 5 1] 2% | 10-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TQFP100 | CEB0S1F124DK
Ca0s1F127 50 126KE | 8448 | Y 32 Z UARTs, SMBus, SPI 5 1] 2% | 10-bit, &ch., 100ksps | B-bit, &ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TAFPE4 |CEOS1F124DK
C8051F0z0 25 B4KB | 4352 | Y 54 Z UARTs, SMBus, SPI 5 5 £20% | 12-bit, 8ch., 100ksps | 8-bit, 8ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TQFP100 | CE0S1FOZ0DK
Ca051F021 25 B4KB | 4352 | Y 32 Z UARTs, SMBus, SPI 5 5 £20% | 12-bit, 8ch., 100ksps | 8-bit, 8ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TQFPE4 |CEOS1FO20DK
Ca05s1Fz2 25 B4KB | 4352 | Y 54 Z UARTs, SMBus, SPI 5 5 £20% | 10-bit, 8ch., 100ksps | 8-bit, 8ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TQFP100 | CE0S1FOZ0DK
C8051F02Z3 25 B4KB | 4352 | Y 32 Z UARTs, SMBus, SPI 5 5 £20% | 10-bit, 8ch., 100ksps | 8-bit, 8ch., S00ksps |12-bit, 2ch.| ¥ Y 2z - TQFPE4 |CEOS1FO20DK
C8051F000 20 32KB 256 - 32 UART, SMBus, SPI 4 5 £20% | 12-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFPE4 |CE0S1FO00DK
Ca8051FIM 20 32KB 256 - 16 UART, SMBus, SPI 4 5 £20% | 12-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFP4E |CE0S1FO00DK
C8051F002 20 32KB 256 - g UART, SMBus, SPI 4 5 £20% | 12-bit, 4ch., 100ksps - 12-bit, 2ch.| ¥ Y 1 - LAFP32 |CE0S1FO00DK
C8051F00S 25 32KB | 2304 - 32 UART, SMBus, SPI 4 5 £20% | 12-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFPE4 |CEOS1FO0SDK
C8051F008 25 32KB | 2304 - 16 UART, SMBus, SPI 4 5 £20% | 12-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFP4E |CEOS1FO0SDK
C8051FOO07T 25 32KB | 2304 - g UART, SMBus, SPI 4 5 £20% | 12-bit, 4ch., 100ksps - 12-bit, 2ch.| ¥ Y 1 - LAFP32 |CB0S1FO0SDK
C8051F010 20 32KB 256 - 32 UART, SMBus, SPI 4 5 £20% | 10-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFPE4 |CEOSTFOM10DK
Ca051F011 20 32KB 256 - 16 UART, SMBus, SPI 4 5 £20% | 10-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFP4E |CE0S1FO10DK
C8051F012 20 32KB 256 - g UART, SMBus, SPI 4 5 £20% | 10-bit, 4ch., 100ksps - 12-bit, 2ch.| ¥ Y 1 - LAFP32 |CE0S1FO10DK
C8051F015 25 32KB | 2304 - 32 UART, SMBus, SPI 4 5 £20% | 10-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFPE4 |CEOS1FO1SDK
C8051F016 25 32KB | 2304 - 16 UART, SMBus, SPI 4 5 £20% | 10-bit, 8ch., 100ksps - 12-bit, 2ch.| ¥ Y 2z - TQFP4E |CEOS1FOM1SDKE
C8051FO17 25 32KB | 2304 - g UART, SMBus, SPI 4 5 £20% | 10-bit, 4ch., 100ksps - 12-bit, 2ch.| ¥ Y 1 - LAFP32 |CE0S1FOM1SDK
C8051F018 25 16KB | 1280 - 32 UART, SMBus, SPI 4 5 £20% | 10-bit, 8ch., 100ksps - - Y Y 2z - TQFPE4 |CEOS1FO1SDK
C8051F018 25 16KB | 1280 - 16 UART, SMBus, SPI 4 5 £20% | 10-bit, 8ch., 100ksps - - Y Y 2z - TQFP4E |CEOS1FOM1SDKE
C8051F350 50 eKB 758 - 17 UART, SMBus, SPI 4 3 2% 24-bit, 8ch., 1kzps - &-bit, 2ch. Y - 1 - LAFP32 |CBOS1F3IS0DK
C8051F351 50 eKB 758 - 17 UART, SMBus, SPI 4 3 2% 24-bit, 8ch., 1kzps - &-bit, 2ch. Y - 1 - MLP2& |C80S1F3S0DK
C8051F3s2 50 eKB 758 - 17 UART, SMBus, SPI 4 3 2% 18-bit, 8ch., 1ksps - &-bit, 2ch. Y - 1 - LAFP32 |CBOS1F3IS0DK
CB051F353 50 eKB 758 - 17 UART, SMBus, SPI 4 3 2% 18-bit, 8ch., 1ksps - &-bit, 2ch. Y 1 - MLP2& |C80S1F3S0DK
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CAN Products Reference

CAN MCU

Flash Ext Digital

MIPS  Memory RAM Mem Port 'O Timers PCA Internal Temp

Part Number (peak) (byte=) (byies) UF Pin= Serial Buszes (16-bit) Chnlz O=c DAC Senzor WREF Comparators COther Package
CE&051F040 2 UART=, SMBus, 12-bit, 13ch., 100kaps | &-bit, Sch., S00kzps | 12-bit, 2ch. =50V PGA | TAFP100
CE051F041 25 G4KB | 4352 22 CANZ2.0B, 2 UARTs, SMBus, SPI 2% | 12-bit, 13ch., 100k=zps | &-bit, Sch., S00kzps | 12-bit, 2ch. B0V PGA | TOFPG4
CE8051F042 25 G4KB | 4352 g4 CANZ2.0B, 2 UARTs, SMBus, SPI 2% | 10-bit, 13ch., 100k=ps | &-bit, Sch., S00kzps | 12-bit, 2ch. =50V PGA | TAFP100
C80S1F043 25 G4KB | 4352 22 CANZ.0B, 2 UARTs, SMBug, SPI 2% | 10-bit, 13ch., 100ksps | &-bit, 8ch., S00ksps | 12-bit, 2ch. E0W PGA | TAFPS4
C8051F0&0 25 G4KB | 4352 59 CANZ.0B, 2 UARTs, SMBug, SPI 2% 16-kit, 2ch., 1M=pe | 10-bit, Sch., 200ksps | 12-Bit, 2ch. DA TQAFP100
CE051F081 25 S4KB | 4352 24 CANZ.0B, 2 UARTs, SMBus, SPI =2% 16-bit, 2ch., 1M=ps | 10-bit, 8ch., 200k=ps | 12-bit, 2ch. DA TOFPE4
C8051F082 25 S4KB | 4352 59 CANZ.0B, 2 UARTs, SMBus, SPI =2% 16-bit, 2ch., 1M=ps | 10-bit, 8ch., 200k=ps | 12-bit, 2ch. DA TQFP100
C&051F083 25 S4KB | 4352 24 CANZ.0B, 2 UARTs, SMBus, SPI =2% 16-kit, 2eh., 1M=ps | 10-kit, Sch., 200k=ps | 12-kit, 2ch. DA TOFPE4
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General Purpose Products Reference

General Purpose MCU
Flash Ext Digital

MIPS Memory RAM Mem Port 'O Timers PCA  Internal Temp

Ewal Kit

C3051F040DK
C8051F0400K
C8051F0400K
C2051F0400K
C2051FOS00K
C2051FOS0DK
C2051FOS0DK
C2051FOS0DK

Part Mumber (peak) (bytes) (bytes) UF  Pins Serial Buses (16-bit) Chnls Osc DAC Sensor WREF Comparators Other Package
C8051F206 25 2KB 1280 - 32 UART, SPI 3 - #20% | 12-bit, 32ch., 100ksps - - - - 2 - TOFP42
C8051F220 25 2KB 256 - 32 UART, SPI 3 - #20% | 8-bit, 32ch., 100ksps - - - - 2 - TOFP42
C8051F221 25 2KB 256 - 22 UART, SPI 3 - #20% | 8-bit, 32ch., 100ksps - - - - 2 - LOFP32
C8051F228 25 2KB 1280 - 32 UART, SPI 3 - #20% | 8-bit, 32ch., 100ksps - - - - 2 - TOFP42
C28051F230 25 2KB 258 - 32 UART, SPI 3 - +20% - - - - - 2 - TOFP42
C2051F231 25 2KB 258 - 22 UART, SPI 3 - +20% - - - - - 2 - LOFP32
C8051F236 25 BKE 1280 - 32 UART, SPI 3 - +20% - - - - - 2 - TOFP43

Ewal Kit

C2051F208DK
C8051F226DK
C8051F226DK
CB051F228DK
CB051F228DK
C2051F228DK
C8051F226DK
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Small Form Factor Products Reference

Small Form Factor MCU
Flazh Ext Digital

Part MIPS  Memory RAM Mem Port 'O Timers PCA  Internal Temp
Number (peak) (bytes) (bytes) VF  Pins Serial Buses (16-bit} Chnlz O=sc ADC2 DAC Sensor VREF Comparators Other Package Eval Kit

C8051F300 & UART, SMBus 3 3 g-bit, ch., S00ksps 1 MLP11 | CE2051F300DK
CE051F3M 25 2KB 256 - i UART, SMBus 3 3 2% - - - - - 1 - WMLP11 | C2051F300DK
C8051F302 | 25 28KB 256 - 8 UART, SMBus 3 3 #20% | B-bit, 8ch., S00kzps - - Y - 1 - WMLP11 | CE8051F300DK
C8051F303 | 25 2KB 256 - & UART, SMBus 3 3 *20% - - - - - 1 - WMLP11 |CE2051F3000K
C38051F304 | 25 4KB 256 - & UART, SMBus 3 3 =20% - - - - - 1 - MLP11 | CE2051F300DK
C8051F305 | 25 2KB 256 - i UART, SMBus 3 3 *20% - - - - - 1 - WMLP11 | C2051F300DK
C8051F330 | 25 28KB 768 - 17 UART, SMBus, SPI 4 3 #2% | 10-bit, 16ch., 200ksps - |[10-bit, 1ch. Y Y 1 - WMLFZ20 |C8051F330DK
Ca031F3 25 2KB 768 - 17 UART, SMBus, SPI 4 3 2% - - - - - 1 - WMLPZ0 |C28051F3300K
C8051F310 | 25 16KB | 1280 - 25 UART, SMBus, 5P 4 3 *2% | 10-bit, 21ch., 200kzps - - L - 2 - LAFP3Z [CE051F310DK
CE051F311 25 18KB | 1280 - 25 UART, SMBus, SPI 4 5 2% | 10-bit, 17ch., 200ksp= - - Y - Z - MLFZ& |C2051F310DK

USB Products Reference

USB MCU
Flash Ext Digital
MIPS  Memory RAM Mem Port 'O Timers PCA  Internal Temp
Part Number (peak) (byte=) (byies) UF Pin= Serial Buszes (16-bit) Chnlz O=c Sensor WREF Comparators COther Package Ewval Kit
CE051F320 25 16KB | 2304 - 25 USE 2.0, UART, SMBus, SPI 4 5 1.5% | 10-bit, 17ch., 200k=p= - - A Y 2 - LAFP32 |C2051F320DK
C8051F321 25 16KB | 2304 - 21 USH 2.0, UART, SMBus, SPI 4 5 1.5% | 10-bit, 13ch., 200ksps - - L Y 2 - MLF28 |C8051F3200K

Interface Products Reference

Interface Products
Flash Ext Digital

MIPS  Memory RAM Mem Port 'O Timers PCA  Internal Temp
Part Mumber (peak) (bytes) (bytes) UF  Pins Serial Buses (16-bity Chnls Osc Sensor WREF Comparators Other ' Eval Kit
CRZ2101 UART to USE Bridge olt Reg MLP28 |CP210MEK
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