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waadss  1-sample — Overview

CAMERA/THEO
CONNECTOR

B I O C k Di ag ram [ EXPANSION ] t:ONFIGURATIOIﬂ V\‘féAngge' T

CONNECTORS SWITCHES THEO / GoldenEye

The reference design - ] xvooue
area holds components L
that are essential part of oo,

the mOdem funCtIOna“ty BII.;JLEAT’\(IDS;'H -—M
of the design

b

i

LOCOSTO

| NAND FLASH
IRDA MODULE TCS23xx 128 Mb -2 Gb

LEDS

MCP
NOR FLASH 128Mb
PSRAM 16 Mb

|-sample includes a
number of typical | [romurmronses
peripherals for an
advanced Locosto G

design.

AUDIO
MIC / SPK FM RECEIVER
LCD STEREO
KEYPAD F

1

NOR FLASH
16 Mb (alt)

|-sample also includes a
number of development

STEREO HS
CONN.

TRITON
TWL3029

. €D
/ debug functions. CHARGING - (i seKamoun)
| —— @&

USB CONN.

BATTERY CONN.

XTAL 32 kHz
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v . |-sample — Overview

l-sample Kit HCATRA 2 CCP CAMERA
I-CAMERA 1 THEO MODULE
Development platform 28 Aglent with love WITH CAMERA
and reference design
I-VISUBOARD I-HANDSET I-HEADSET
I-Handset with keypad, PhipeEe
audio, color LCD (QCIF+
X iX EXPANSION CONN HANDSET CONN. THEO CONNECTOR STEREO HEADSET
pixels
: I-SAMPLE
I-Visuboard for full access 128Mb / 64Mb MCP memory
tO S'gnaIS, |nC|- 16 LEDS for Bluetoothsl%slxld’;égl\asr:srrzgrryadio,IrDA
debug.
I-Camera I. Agilent with
level shifters for E-sample CHARGER | | BATTERY Y ANTENNA
software reuse
QUICK
I-Camera Il: TBD Locosto SUIDE PLASTIC | | b K AGING USB RS232
. CASE CABLE CABLE
compliant 1.8V Camera.
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Making

l-sample — Power Management

Wireless
TRITON LOCOSTO
VDDRF
VBAT- VCC1 (3) LDO VRIO VRIO VDD_IO (5) LDO RF —|__
1.8V 200mA 1.4V 30mA VDDRF1
—— vcez (2)
- vces LDO VRMEM VRMEM VDD_MIF (2) LDO OS — VDDOSC
1.8V 200mA 1.4V 30mA
| veea (2) VDDRIRX1
| vees (2) LDO VRMMC VRMMC VDDR1TX1 LDO A —(2) VDDA
2.8V 100mA 1.4V 30mA
. vcee APC_VDO
LDO VREXTH VREXTH VDDR2 | LDO X VDDX
2.8V 100mA | 1.4V 5mA
LDO VRPLL
135V 10mA VRPLL VDD_PLL BANDGAP VREF
VDD_RST
__| LDOVRABB | LDOVREXTL | VREXTL VDD, DBB (8)
2.8V 80mA 1.3V 200mA
VDD_VPP (2)
LDOVRRTC | LDO VRSIM VRSIM VDb USIM
1.8V 20mA 1.8-2.8V 15mA -
CP VRVBUS PSU |
_ LDO VUSB 5V 60mA VRBUS [ | UsB I-S a.m p I e
3.3V 15mA ] VBUS—™—— conNECTOR
CP VRWLED PSU
20V 20mA VRWLED [ VRWLED— Uses only LDOs (for
] future Triton Lite)
ODENIER || e o |
o — All power management is
included in

Locosto/Triton
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Making
Wireless

VRMEM

VRMEM
GND

VRMEM
GND

l-sample

— Memory

MCP MEMORY
A/DQ [0..15] 4 DATA/ADDI0..15}
A[16..22] ADDI[16..22]
CLK CKM
WE# RnW
RESET# FDP
AVD# nFAVD
CE# nCS3
OE# nMOE
VPP CS# nCSO
RDY NnRDYMEM
VvCC LB# nBLE
GND HB# nBHE

NAND MEMORY
/O [1..8] {

CLE
ALE
nCE
nRE
nWE
nwWP
VCC RYnBY
GND PRE2

PERIPHERAL_INTERFACE[O. . 7 [r—

ND_CLE

ND_ALE

ND_CE1

ND_RE

ND_WE

TP316 / resistor to VRMEM

ND_RnB

Memory NAND (optional)

I-sample supports 1.8V, 128Mb — 2Gb (512Mb mounted)

Resistor to GND (alt. res to VRMEM)

LOCOSTO
ADD[0..22]

CKM / GPIO_42
RnW

FDP

ADV / GP1041
nCS3

nMOE

nCS0 / GPIO36
nRDY / GPIO40
nBLE

nBHE

LCD_DATA/NDF[0..7]

ND_CLE / GPI032
ND_ALE / GPIO33

ND_CE1
ND_RE / GPIO31

ND_WE / GPIO18

ND_RDY / GPIO34

Memory NOR/RAM

Multiplexed address/data,
1.8V interface. 52MHz burst
mode

For low-feature phones
(Locosto Lite) only external
NOR flash is needed (16-
32Mb)

For Locosto Plus a MCP
memory is used. Example
128-16Mb - depending on

feature set.

I-sample uses MCP 128-64
for development purposes

All mentioned devices are
footprint compatible.
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wireioss  1-SAMpPle — Audio

Triton Audio

Use of class-D low
iImpedance speaker
amplifier is optional — will
require external LC filters

l-sample uses standard
stereo headset with support
for hook switch

TRITON AUDIO

SPKPA
SPKPD
SPKNA
SPKND
SPKVDD

EARP
EARN
MICBIAS
MICIP
MICIN

HSOR
HSOL

HSDET
HSMICBIAS

HSMIC

AUXI_FML
AUXI_FMR

AUDVMID
FILTERAPLL

AUXO

». CLASS-D
AMPLIFIER
> FILTERS >
-t VBAT SOURCE
SELECTION
SPEAKER
> HANDSET
MICR. BIAS |4
< & MICROPHONE
P RF FILTERS [
».| DC-BLOCKS - -
&
FM ANT.
P RF FILTERS > » HEADSET
AUDIO JACK
P DUPLEX
FILTER (STEREO)
> MICR.BIAS |
&
< RF FILTERS
ANT—— |
P FM AUDIO
P (STEREO)
< » DECOUPLING
&
<¢—» | OOP FILTER
- » TOEXPANSION CONNECTOR
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vk« I-sample — Charging

l-sample
Supports both regulated TRITON
and low cost unregulated CHARGER
chargers VAC = CONNECTOR
&
PROTECTION
ICTLAC1 » CHARGING CIRCUIT
USB charging is optional ICTLAC2 >
PCHGAC
PRE-CHARGE
INDICATOR
Unregulated charg_er and VBUS > OPTIONAL —
standard 600mA Li-lon cell ICTLUSB1 = usB >  INDICATOR
ICTLUSB2 - CHARGING (OPTIONAL)
secures low cost power SUPPORT
. PCHGUSB L
solution.
VCCS |= ————» TOBATTERY
Battery has NTC and ID
resistor for lowest cost —

no fuel-gauge ICs in
standard solution.
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wireiess |-SAMPle — RF Front-End

I'S am p | e TSPACT12 B SPARE /TP \

TSPACT11 VBAT
TSPACT15 BAND_SEL——— *
USRS SEEERLE
TX-module based solution TSPACTLA TXEN g
F YVY y
VDDRF W= o e k 9 A
Low cost. Follows market ' s s
_ TX_HB | » > ATT. |- HBIN %
trends for 2006-2007 e S EUE B M A

MATCHING ESD

Dual-band RFFE: 2.23% TXLB [ ATT. |- >/ LBIN

Quad-band RFFE: 2.65$ apc_our |- > SRV - VRAP
State-of-the-art RX LOCOSTO
insertion loss eS| Rxmatonme [T | SaY < | B0 <
High flexibility. Reference RXEGSMM < < saw | | oc |
900 o BLOCK [~

design will be FTA’ed as OSSR -
guad-band solution.

ET(DDZSS’! b RXMATCHING | fsA(\)’(\J’ - BL%%K -
Customer can tailor other
varlhants by removing RX F;XXZ‘QSS“:: RXMATCHING |~ | 5o e | R0 I
path components.
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wireinss 1-SAMpPle Rev. 1.0

l-sample 1.0 (Tl internal version)

[

SMA RF, DC, Charger connectors
JTAG port (3.3VIO) for Locosto
RS-232 port

Configuration switches
Battery Connector

Handset Connector
Camera Module Connector

USB / Stereo HS Audio o SRR
=yl - : ‘?_TE)'(AS_
BT Test connector =i INSTRUMENTS

SIM (push-in type)

[ ——

Expansion Connectors
IRDa (FIR)
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wireioss 1-SAMpPle Rev. 1.0

l-sample 1.0 (Tl internal version)

Reference Design Area (RF Front-End)

Reference Design Area (DBB, RF) ————ﬁ—-

Triton

NAND Flash Storage -

MCP (128M-NOR / 64M-PsRAM

Bluetooth Island-2 ®

FM Stereo Radio
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e .« I-sample Rev. 1.0 (Reference Design Area)

KEY COMPONENTS e

nnnnnn

RFMD RF3178G (PA, power reg., switch) S

e

SAW filters 1411 size

26MHz XTAL (3225 size)

L

o

Locosto (Digital RF, digital baseband) '_.' 5N

Triton (analog baseband, power mmgt.)

..................

---------------

[ —

NAND Flash Storage
Toshiba 512Mb used

LSRR | I { A

MCP (128k-NOR / 64k-PSRAM)
Spansion part used.

L 40 i
4 -
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wieloss 1-sample Rev.2.0 — Sneak Preview

Wireless

FLOORPLAN

Mirrored view (PCB rev. 3.0)

Triton Lite used here 10x10 !

—

NAND Flash outside shield

Size 30.5 x 29.5 mm (900 mm?)
inside shield can (Quad band).

S (o
* oof{’.:ooooo{?o—i
)

L]
S

Rev.1 size 24.1x 41.1mm (991 mm?)

GBS 'm@{'ﬁ!f

8 [ Fatort ety B (]

£

R
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Making
Wireless

l-sample — PCB Build-up

PCB Strategy

I-sample uses 2-4-2
structure, but reference
design area can be ported
to 2-2-2 structure for
customer designs.

Reference design uses
primarily layers 8-7-6-3

For customer designs
layers 1-2 can be used.

PCB material and
components are compliant
with RoHS and WEEE.

¥ia Type Layer Min.¥ig Land Orilled Hole Comments

THROUGH 1 ta &00u 300u Win. ann. ring 150u
BLIND LASER 1to 2/8 to 7 250u 100u fentry Win. ann. ring 75y
ALIND LASER 2 to 37 1o 6 250u 100u {entry Win. ann. ring F3u
BURIED 1 te a00u 200u Win. ann. ring 120u

min, Trackwidth G.075mm min. Spocing Q.0&8F5mm

PCE Bufid-Up Orowing:

TOPSIDE
1

a
BOTTOMSIDE

Lugar 119 2

All dimensions below are finished values

mm 8n 150 40 -0.5
Gu_Prtad min, 1 1740

Fal tu 12w

PP FRA LDF E9u +f— 1M
:_IFHI:II mn, 1 1740
F

PP FRE LOP Ba +f-
Cu Plotsd min 130 H'.",.|I ]

Foil 12u

Lamar 2 ta 1

PF FR4 FR& 1000 +f- 20u

p—— Rane Gy T

Cere FRA A80u +7- Slu

Buriad 3 to @

Threugh 1 to 8

p— Gy CU TTU

FP FRY FR4 10u +/- 25

e 1au +1?,.r' -0

PP FR4 LDP HEu - 15

Full
1.||d m|1 hu +1T.||l ]
PP FH- L|:||"| l\EI +

l:‘.'u Plnl:zd nln JLTRES PP
Imm ¥ 1.3u +0 -0.9

' Loner 7 to B

Lassr & to 7

N~ Blind Laser heles must be filled
Buried holes must be filled

Technology for Innovators®
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wireiess |I-S@MpPle — PCB Bulld-up

I-Sample/Locosto Plus Reference design
PCB Structure

- An 8 layer symmetric PCB build up

- All FR4 material

- 2 HDI layes, FR4 LDP for laser vias on each side
- Buried 3 to 6 vias

- Through 1 to 8 vias

- Core material is adjustable in thickness

Layer Usage:

- Layer 1 — Keyboard, Display, SMD, Signal

- Layer 2 — Signal and power supply

- Layer 3 — GND

- Layer 4 — Signal,

- Layer 5 — Signal or GND

- Layer 6 — Signal, defined Impedance, sensitive Signals
(Audio, Clocks, SIM)

- Layer 7 — Signal, partial GND for Audio etc.

- Layer 8 - BB SMD, RF SMD, Signal

Technology for Innovators” Wi TEXAS INSTRUMENTS
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Making
Wireless

l-sample — PCB Build-up

Locosto-Lite PCB Structure

KE¥SIDE

1
Lmter | o0 2 I ! I
3

k3

Bured 2105

4

[ ]
B
Loyt 8 1 6
B

BATTERYSIDE

Thiciagh 1 14§

IF'FI-'FH LD G 5am -+ 12am

PP PR 180y W 25y

DORE 550U +RE3

PP FR4 150U +- 25U

|P‘FFH34 LD G5 -+ 15

Imen 8n 1.5u +0-0.5
Cu Plated min. 13u +1750
BASE] £ 139

Cu Matsd min. 130 #1750
BASE Cu 13u

BASE Cu 17u

BASE Cu 17y

BASE Cu12u
Cui Plated min. 130 170

BASE Cu 13u
Cu Flated min. 13u +1TL0
Imen Sn 1.5u +0-0.8

Buried holes must be filled with epogy

Technology for Innovators®
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wireiess |-S@Mple — PCB Bulld-up

Locosto-Lite PCB Structure

- An 6 layer symmetric PCB build up

- All FR4 material

- 1 HDI layer, FR4 LDP for laser vias on each side

- Buried 2 to 4 vias

- Through 1 to 6 vias

- Core material is adjustable in thickness to meet customer
requirements of PCB thickness

Layer Usage:

- Layer 1 — Keyboard, Display, SMD, Signal

- Layer 2 — Signal and power supply

- Layer 3 — GND

- Layer 4 — Signal, defined Impedance, sensitive Signals
(Audio, Clocks, SIM)

- Layer 5 — Signal, GND for audio shielding

- Layer 6 — BB SMD, RF SMD, Signal

Power can be routed on any signal layer

Technology for Innovators” Wi TEXAS INSTRUMENTS
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wreinss |-S@AMPle — RF TX schematic

TSPACT[11..15]

TSPACT12 1 ~TP601

TSPACT14 _RaDggray 402-Short
TSPACTLL _Ralqgrgy 402Short VBAT
o
TSPACTIS _Ralig-g 402-Short
TSPACTIS Raljgray 402Short A C602
47 uF
: 1
- &
mm—— 607 === CE09 mm=m C608 C606 - .
33 pF 33 pF 33 pF 33 pF 28 €603
Tar Tar Tar Twir 557 g
owc
g9
-=ao
— 9 s c604
APC_OUT > NM ‘E g § 2.7 pF
R607 cgws
1 Kohm C632 Z3F8%
680 ptJ606 o R 3E
2885
© i 3] < ©| ~ [Te]
C610 % % 2 o 2 g L_(
— g & < 3
TXHB > “ L s § &
R601 R602 R603 9 I
E‘ L601 12 pF 270 Ohm 18 Ohm|_| 270 ohm DCS/PCS_IN a
470H
ANT 122—<"> RF_ANTENNA
| VDDRF1 RF3178G -
- 637 |
12pF 2] GSME50/GSM00
b o o
. 288§
o T“sﬁ 98509998599985 S 25 x
x x x
12 nH 47 pF C611 SO000000000000 R
TXLB > II o|H|n|~|o|o|o <[] ofr~|co! ] IS ) I

| S
47 pF R604 R605 R606
P 270 Ohm 18 Ohm 270 Ohm

« TX module implementation secures low component count.
 When testing I-sample effort will be made to further reduce component count.
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Making
Wireless

l-sample — RF RX schematic

L607 U603
5.6 nH SAFEB881MFLOF00
RXGSMR___| AN
|—3 Outputl C614
NM ¢ ¢ |
' L609 4 a o
5.6 nH ,— Outputz5 S 47 pF
RXGSMM__} MM N [ >RX850
uj. (\j.
L610 U604
3.3nH SAFEB942MFLOF00
RXEGSMP<___} AN
|—3 Outputl C615
L604 L612 1l
NM E 1.2nH 611 g 12 nH . Input 1
[a] [a]
3.3nH ,— Oulput25 % 47 pF
RXEGSMM<___} AN —
uj- «l L [ >Rx900
L613 U602
6.8 nH SAFEB1G84FAOF00
RXDCSM | AN
3 Outputl C616
1605 L614 [
E 10 nH L615 NM E 1.2 nH . Input II
(a)] [a)]
6.8 nH ,— Output25 S 12 pF
RXDCS AN .
1 o L[ >RX1800
L616 U605
6.8 nH SAFEB1G96FAOF00
RXPCSM___} AN
S Outputl c617
L606 L617 1l
E 8.2 nH L618 NM E 1.2nH . Input II
6.8 nH ,— oupuzg 2 12 pF
RXPCSP<__| YN
L >RX1900

i1

* Discrete implementation gives full flexibility to customers regarding frequency bands
* DC-blocks necessary due to DC (VBAT) level on RX ports.
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Making

wireless 1-S@mMple Performance - Targets

RF

TX performance with solid margin to specifications

GPRS Class 10

RX sensitivity better than -109.5dBm all bands

Optimized standby time — depends on power source

Technology for Innovators” Wi TEXAS INSTRUMENTS
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Making
Wireless

THANK YOU
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