GSM/GPRS Chipset and
 Reference design Update

2G - 2.5G Chipset Business Unit
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WII‘BlBSS Handset Segmentation
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Multimedia PERFORMANCE-Driven

Rich Phones
: % MIPS/Technology/Architecture
% Open OS and Applications
h ﬁ Smartphone % 15% of the market in 2005
High-End
Classic
_ COST-Driven
Basic/Entry
» “Lowest Cost Attitude”
Trade-off on Features
% 20% of the market in 2005
Low Cost

A%
I""‘T:-'lih.

2003 - 2008 o 2005 . 2006/7
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Tl Chipset Current Offer Enahles
All Market Segments

Multimedia Rich phone /
PDA

OMAP1510 e
Helen % H]gh Level OS
% Open Applications Environment
Combines % Multimedia Enhanced Apps
Communications < High Performance Java
& Applications
CS2500 on a Single Chip

Multimedia / Smartphone

OMAP710 + High-level OS

PERSEUS1 +“ Open Applications Environment
+“ Simple Multimedia

+ Java Enabled

OMAP710

Classic / Java phone

+» Embedded Environment

+ Optimized Applications and
Communication

+ Java Enabled

+ Riviera Tool Support

=
15—

Entry / Voice phone

~ : TCS1100

- (= #E0 Hercules < Melody

: N .

o~ +» BOM Centric

,;!_. +“ Roadmap Towards Single Chip
+ Riviera Tool Support
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2.9G Chipset Roadmap

MULTIMEDIA and OpenOS

/
@ CALYPSO+ — @

’/CALYPSO - GPRS Class 12 - Enhanced Application support (§Mb internal
Lite - ARM7 @ 52MHz SRAM, DSP @ 104MHz, DMA, Pags Mode)

- Color LCD - Connectivity (MMC/SD, USB, Smart
- Java - DSP Memory Extension (MIDI, MP3,...)
- AMR - Enhanced Java

- Security HW (RNG, Crypto co-processor
@

MAP-based GPRS/EDGE
with Embedded APPS

e .
e

P N

-DBB split power compatibility -EDGE modulator and PWM LN U I
-Headset audio interface -HIFI Stereo Audio DAC o
-LED driver -Handsfree amplifier 8 Ohm

- Power management -Charger interface 20V capability  evDEN

D

§ Direct Conversion Fully integrated VCOs '/- 2
D| and _ Single External VCO and loop filters S|ngIeCh|p
AE Receiver  1ri-Band 4-Band support RFCMOS
Locosto
-GPRS Single Chip
— 2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
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hipset Product Roadmap
Complete GSM-GPRS Solutions
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Nausica - Pascal Syren - Rita © Triton - E-Etna [ —]
usi y i A R “__rl'f— =
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"0. DECO03 “¢" .."--..--“‘
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) — €S3200 m
NEPTUNE —
Triton - E-Etna -
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Syren - Rita =
(7]
CLARA: SEP02 €035 : JULO3
RITA: JULO3 €027 : 1Q05
: as)
CS2010 s
CALYPSO Lite g : . P D
lota - Rita W L E 2 B B2 B 2N N N NS N NS NBE N N gg
(1]
=
- C035 - A12: JANO3
C035 - A0O7 : MARO4 Chipset RTP (Release to Production)
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2.9G Reference Design Roadmap

=
OMAP730 =
Syren - Rita §'
OMAP710 -4
Nausica - Pascal a8
Mar02 m
. [ — ]
I E R R R R R R RN RN RN ERENENREHNSEHNHSEH:RHEH;EBE BB KR ot LN N ﬁ:
RAPHAEL
CALYPSO+
Syren - Rita
LEONARDO P
-
'R R MICHEL ANGELO CALYP_S’O (AR XEREEERERENENNR N NN B =
lota - Rita (U]

CALYPSO

lota - Clara

Aug02 =
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. Nausica - Pascal

FTA (Certified)

NovO1
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' T Next Generation Offer
~ Enables All Market Segments

Combines
Commur_1|ca_t|0nS High Performance, Open OS and Multimedia
& Appllcatlons < Dedicated ARM9@175MHz (Jazelle)
on a Sing|e Chip < GPRS Class 12 and AMR
o < WinCE, SymbianOS, PalmOS and Linux...
OMAP730 Connectivity

< USB, MMC/SD, Memory Stick
Enhanced Security

OMAP730 + Secure Mode

PERSEUS2

Performance Enhancement
< ARM7@52MHZ, 5MBit i-SRAM, DMA, Page Mode
< DSP@104MHz, 32KW RAM (Total = 60KW)

More Connectivity

CS2200 Ra p h ael = MMC/SD, USB Client, Parallel Color LCD,
ﬁ < Smart Card, Bluetooth Modem, NAND Flash, Audio Port
CGalypso# Enhanced Security
< H/W and S/W Crypto Libraries and Security Protocols
< Secure mode (Flash Loader)
Tailored to Support Embedded Applications
< Java, MP3/AAC, MIDI, EMS, MMS, m-Commerce

GPRS Class 12

| eonardo ARM7 @ 52MHz, 4Mb internal SRAM
— Color LCD
.—3 Java
< a 3 AMR
&
iy
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- TCS2110
TGS 2110: Galyspo Block Diagram eades

TWL2014 .I.lulug Basehand TRF&151 RF Transceiver [GSM/GPRS] Eﬂ
e <
Y =
-
L
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- LEONARDO REFERENCE DESIGN

o

——

—t

"

FEM RITA FLASH

» 1 side PCB (6 layers)

* Chipset : Calypso-IOTA-RITA
* GPRS QUAD band 850/900/1800/1900

* Number of components
active & passive (R,L,C)
RF : 55
BB : 93 (low cost charging circuitry)
Electronic BOM : 148 components

«*Phone Features :
GPRS Class 12

EMS/MMS/WAP
++Chipset status :
Calypso c035 In production
lota In production
Rita SiGe In production
._i Customer engagement NOW
ﬁ-"ri “*Reference Design status :
o7 Leonardo HW FTA PASSED in Nov.
- Delta-FTA availz
2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
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U 'cﬂlﬂr-MMS-wnP Pllﬂllﬂ TCS2110

CALYPSO

ardo Development Milestones fota - Rita

Around 15%$ eBOM
for a basic voice centric phone
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'D-sample
| GSM/GPRS development board (1/2)

* Provide a compact development
tool for SW and HW

Provide a SW verification tool
SW FTA & field testing

- Utilities (Flash programming,
Protocol trace, Test and
calibration...)
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CS2200

TCS 2200: Calypso+ Block Diagram cALYPsOs

TWL3016 Analog Baseband
TBB2200 Digital Baseband and Power Management TRFB151 RF Transceiver (GSM/GPRS)

:

LM AESD LNADSN) g
LA 1O F—

CALYPSO+ SYREN RITA

2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
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ity-Java-Gamera Phone Tcs2200
| Development Milestones

RAPHAEL

s*Phone Features

GPRS Class 12

EMS/MMS/WAP/ JAVA MIDP2.0
USB/ SD card/ NAND FLASH/Hardware SECURITY/CMOS Sensor Interface/mp3/MIDI

“Chipset status :

Calypso + c035 RTP Nov03
i Syren RTP Nov03
=t Rita SiGe RTP Jul03
' Customer engagement Now
“»Reference Design status:
HW FTA passed in Dec 03 Tl Proprietary Information - Strictly Private
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E-sample
GSM/GPRS development hoard (1/2)

Main features:

 Based on Rita RF, Syren ABB & Calypso+ DBB

« GSM/GPRS - 850/900/1800/1900 bands

« GPRS class 12

« 128Mbit NOR FLASH and 32MBit PSRAM MCP memory
 Prepared for second source memory

 Prepared for BlueTooth

e Size 30x35mm

« Large colour display through dedicated interface

» User data storage by NAND FLASH or memory cards
« USB connectivity

« Stereo playback

e 8 Ohm speaker

« Security features

- 2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private

{{i TEXAS INSTRUMENTS



Bluetooth ISLAND

Cell

!

E-sample
GSM/GPRS development hoard (2/2)

Based on Raphael 2.5G
modem building block:

RITA/SYREN/CALYPSO+

| TOP SIDE BOTTOM SIDE

» Provides a standardized HW/SW development platform.

« Provides a compact and highly transportable development
platform, usable for field trails, IOT and FTA testing.

<y » Provides a real ”proof of concept” for bill-of-material, power
" consumption, stability and formfactor of an end product.

2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
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smarlnhnne noadman Quantum Lead in Apps Performance

Integrated EDG

GPRS CS12, 200+Mhz ARM
Java Acceleration, Security,
EDGE Co-Processor

-~ i
TCS3600 EDGE Chipset
[ MGGFEESY  stacked EDGE Support P
e OMAP™ 2.0-based

Za '@AP73X “ / - 330Mhz ARM1136 (1.3V/1.2V)
130nm TWL3027 EDGE RF 133Mhz Mem |I/F, DDR
1.8V 10
Video HW Accelerator
TCS2600 GSM/GPRS Chipset ——_ 3D Graphics HW Accelerator

OMAP™ 1.2-based Integrated EDGE C12 DBB

SM/GPRS Chineet 1255 12 GPRS DBB TCS$3300 EDGE Chipset q,54.pang RF
'PSet  500Mhz ARM926E OMAP™ 1.3-based

™ 1.0-based 100Mhz Memory I/F (1.8v/3v) 200Mhz ARM9I26E.
GPRS DBB, ROM-basedJava Jazelle™ Acceleration 100Mhz Memory I/F

z ARM925 TDMI Enh. DMA w/ 2D Graphics Stacked EDGE
66Mhz Memory I/F 1.6Mbit ISRAM Mobile DDR Stacking
1.5Mbit ISRAM MUX A/D Flash 100Mhz OCP Camera I/F
Optimized DMA HW Security
Optimized USB Client Enhanced Debug (Trace)/ETM

C (SD via SPI) E-GPRS external DBB I/F
nced Audio Codec I/F SD/MMC (4-bit SDIO)
actFlash I/F I2C Slave/Master

VLYNQ 802.11b/g interface

USB OTG
2G, 2.5G Chipset Marketing Mobile SDRAM Stacking Tl Proprietary Information - Strictly Private
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600 GSM/GPRS Chipset Reference Design
ying Blocks

TWL2NE Analog Basehand
and Power Management

OMAPTA0 Integrated Digital Basehand TRF§151 RF Transcaiver (GSMW/GPRS) )
and Dadicatad Application Processor Viokogs Pogubiicn I GEWEEICEMEN = P
ETT
| [ : =N
e  Barial
[T ET - interta
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Maibx Sarind Pt Conrcda Ti
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Voiand I] Lhrofih| = [wzipicncr |
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Ay Lok
[rivers 4|
Askarenm E;:m 1
Proawor Corirel
ot | [P |
TCS2600 el ements TC52600 features
= OMAFT A0 GEMIGPRS smartphone processor + Double the application processing of presious ganaration
with integrated digital baseband and dedicated with a 70% boost in andio performance and &x improvement
ARMSEET EJ application procassar in Java processing
+ TWL3016 anal o baseband inteqrated with power * High-level mobile 05 suppart, including Symbian 05™,
management Series 60, Microsoft Pocket PC, Microsoft® Windows® CE,
= TRFE157 direct cormeersion, quad-band RF transceiver Palm OS®, Linux®, and others
. S - .
« Full featured L1/12/L3 GSMGPRS protocd stack Software compatibility with OMAP™ processor family

- Complete hardware and software smartphong * OMAF Developer Network support

refarence design including Series 60 and Microsoft * Proven GSM/GPRS modem technd ogy

Smartphone 200x = Highly integrated solution for reduced smartphone BOM

cost and chip cournt

« Hardware security features a state of the art Mamory
Protection Unit on FLASH and SORAM memory interface

=
_-'_:.k = Quad-band, direct-cormersion RF solution
{i- = Hardware Java acceleration
I3 - Complete peripherals set; USE On-the-Go, SOYIMMC/SDIO,
ks high-speed Bluetooth connectivity, dedicated 802.11 a'biy
high-spaad link, Fast IrD&, atc. M
- 2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
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52600 GSM/GPRS Chipset Reference Design
ck PCB Layout

X 30 mm form factor
[ PA E
| gg;t; directly to TWL3016 /Front End
ABB
[Codec ™—__ . TRF6151 GSM
- Transceiver
« < 200 ‘reference (B);V'SAeEZSg/E:ggS'SS — 64-256 Mb
— SDRAM
design’ part count
USB OTG
) Transceiver
16 Bit NAND
Flash (64-256Mb)
____ BRF6100
Bluetooth
Optional 8 bit /’H% ﬂ\\m
NAND Flash = 3l—= - Optional 16 bit
NOR Flash
* 6 Layer, one sided -
PCB stack
2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
=
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2600 GSM/GPRS Chipset Reference Design
erview

TR ) PR =
g O =—rs i o ;e‘ BT 3

?F’A oo BERCAT R e
b e B o ] GSMIGPRS

(4‘. g — | SDRAM

"}?ﬁ’ ey TCS2600 GSM/GPRS Reference Design
%W # | with OMAP 730

o |3 EEEESE 00 EHEES :5 d;_-___ @
e ) LHOEA - GSM/GPRS/EDGE
= eoce| L 1:::@‘?

b e d BT L T0S2600 GSMIGPRS Reference Design
Pﬁﬂ. ] \ Flash with OMAP 732 (incl. stacked SDR) and

r:: .:Wr .l | o L i Dagon Edge processor
e I ~ W - No impact on size

" = Concept PCB design

- 2G, 2.5G Chipset Marketing TI Proprietary Information - Strictly Private
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UMTS Chipset Roadmap

e Samples Now 2Q2004 1Q2005
e Technology CO05 (0.15um) C035 (0.13um) C027 (0.09um)
TCS4500

UMTS Development Platform

TCS4100DC | TCSA105

—
ALHAMBRA

GSM/GPRS RF  WCDMA Rx WCDMA Tx GSM/GPRS RF WCDMA RF

Apps Processor for HLOS /' :
(optional) OMAP331 / OMAP16xx / OMAP24xx

GSM->EDGE RF  WCDMA RF

— e
DOLOMITES_DC “ Dolomites1 ”" Dakota
(TBB4100DC) ie (TBB4105) (TBB4500)
i e
WCDMA ABB  GSM ABB/UMTS PM i ABB/PM for DBB and Apps PM for DBB
i T =
i ALHAMBRA+

Integrated

[}
3GPP Release Rel99 - June 2001 ' Rel99 - March 2003 + CR's Release 5
(WCDMA @ 2100) ' (WCDMA @ 800/2100, 1900/2100) (WCDMA @ 800/2100, 1900/2100)
i
H 384Kbps >384Kbps
Phone Class 384Kbps : P (Up to Category 5)
Standby |
Time Target 200 hrs ' >350 hrs >500 hrs
[}
|
Talk Time Target 100 min ! >130 min >130 min

Note: Battery Size is 750mA/Hr @ 80% efficiency
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Thanks |
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