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Agenda

e What Bluetooth solution does MTK provide?
— Easy to build in Bluetooth
— 8 profiles supported for BT application
— Low cost for stereo function
— Good interoperability for Bluetooth
e MTK Bluetooth performance
— RF performance
— Function performance
e Summary

o Q&A
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MTK’s Bluetooth Solution
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£ Bluetooth
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Easy to Integrate

MTK BT
Reference Design

\ Bluetooth MP
© Bluetooth Global Market
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Supported Bluetooth Profiles

Wireless

e MTK uses CSR BCHS software and supports the following profiles:
SPP, DUN, HSP, HFP, OPP, FTP, A2DP, AVRCP

Hands-Free
nit D

Computer
COM Port

v

SPP

o
..-“'rh':
Wireless Stereo
’ " @ > e » ]
Headset HSP A2DP Music
E v. AVRCP :
““““““““ ©Bluetooth ..
" DUN OPP ™
Internet FTP File

Bridge Exchange
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MT622X for A2DP feature

Low-Cost Stereo Function

e MTK MT622X has a built-in SBC (Sub-codec) that saves $US5.00
for the stereo function.
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Other BB for A2DP feature
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Good Interoperability for Bluetooth

e MTK uses the CSR Bluetooth solution to obtain good
interoperability for Bluetooth devices.

Automotives

@@%

GBIuetooth Qo

L
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MTK Reference Design

e MTK uses the BCO3ROM (FW:18.4) as a reference design
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BT Customer Configuration

e Customer can check the three customer for HW setting:
-- ~mcu\customer\drv\misc_drvAXXXXXX_ BB\gpio_drv.c
- ~mcu\customenapp\XXXXXX_BB\bt_user_config.c
- ~mcu\customenapp\XXXXXX_ BB\bt user_config.h

For example
1.Change ANA FREQ 26Mhz(In bt_user_config.c)
kal _unitl6 bchs _mhz=26000

2.Change BT Pin PIOS5 for Host wake up
kal unitl6 bchs_wakeup signal=0X0052

i .
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MTK Reference Layouts

Layer 1

oL . . - LF-- T
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Layer 2
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BT Antenna Design and Placement

Place the BT antenna in the corner of the PCB.
The feedpoint is directly connected to the antenna.
Leave enough distance between the antenna, ground and the

shielding case.

e Ground the screw hole.

M B 52 # B Media Tek Inc.

Feedpoint

Shielding case

— |
>3 mm

Good
screw hole
locations

O

Bad

screw hole
locations
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BT Calibration & Factory Test

e Use ATE Tool to test BT RF Performance
e Use SN Station to write BD address, PCM loopback1&?2.
e Use Meta to change power table & frequency trim.

Confidentia IH W
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BT Factory and Calibration Flow

ATE Tool-BT RF Test

e Usethe AT command to access Test

Component I

l mode, using a CBT or CMU with
SMT I Bluetooth option.
1. Output Power
l 2.  Power Control (optional)
PCB calibration I 3. M(.).dulatior.\ Characteristics
4. Initial Carrier Frequency Tolerance
_ Fail l 5. Carrier Frequency Drift
Repair I' ) 6. Sensitivity — Single-slot packages
PCB test 7. Sensitivity — Multi-slot packets
8. Maximum Input Level
Assembly SN Station-BT Address &PCM Test
e Use the AT command to write
1. BD address

4—
2. PCMloopbackl

MMI Testing ‘ 3. PCMloopback2

L_+QCI
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BT Factory Testing Flow

e Use AT commands:
— AT+EMBT=1 &a To enter Test mode
— AT+EMBT=2 & To exit Test mode

CBT BT Tester, or
CMU200 with BT Option

i .
LN.L ¥ % B B Media Tek Inc. Copyright ©®Reserved
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BT Factory Testing Flow (cont’d)
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BT Factory Testing Flow (cont’d)
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SN Station

e SN Station can write :
- BCHS BD Address
- PCM Loopback 1
- PCM Loopback 2
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Meta Tool-CSR BT Tool

e Only use in RD size to fine tune RF performance.
e Meta CSR BT Tool can change :
- BCHS BD Address AT
- BCHS Power table et o[ O e S Ao |

- BCHS ANA Trlm ! Connect with traget = a [ M“[
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Bluetooth Organization

Confidential %

Manufacturer

me= Bluetooth Organization

Technical
description

file

EEEEsndEEER IIIIIIIIII*

+ Test Reports I

Daocs

Samples
ICS/IXIT

Qualification Testing:
Conformance
&
Interoperability

M B & # 8 Media Tek Inc.
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Bluetooth Qualification

e Bluetooth qualification involves:
— RF conformance tests
— Protocol conformance tests
— Profile interoperability tests
— Compliance declarations
— Documentation review

Qualification Testing

L 2

Interoperability | Conformance
Protocol via Profiles via Protocols .
Tester (PTS) Product -EEA zzfllales
-BNEP -Headset RF LEAE _Spp
-HID -Fax e
-etc. -etc. -RECOMM
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Bluetooth RF Test Specification

Transmitter

— Output Power

—— Power Density

— Power Control

— I X Output Spectrum-Frequency Range

— TX Output Spectrum-20dB Bandwidth

—— TX Output Spectrum-Adjacent Channel Power
Modulation Characteristics

Initial Frequency Tolerance

—— Carrier Frequency Drift

——— Sensitivity — Single-slot packets

Sensitivity — Multi-slot packets

—— C/I Performance .
— Blocking Performance 9
Intermodulation Performance BluetOOth
—— Maximum Input Level

M ﬁ i’E = I Media Tek Inc. Copyright @ Reserved
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Bluetooth Protocol Test

Baseband

— Channel Coding and Decoding and low level timing
control and management of the link within the same
domain of a single data packet transfer

Link Controller

— Carrying out link level operations over several data
packets durations in response to higher level
commands from the Link Manager

LMP

— Link Manager Protocol is used by the Link Managers
(on either side) for link set-up and control.

HCI

— Host Controller Interface provides a command
interface to the Baseband Link Controller and Link
Manager, and access to hardware status and control
registers

L2CAP

— Logical Link Control and Adaptation Protocol
supports higher level protocol multiplexing
and packet'segmentation and reassembly

RFCOMM

- Provides emulation of serial ports over the
-||‘-25%A7‘P18r0t0C0" based on the ETSI standard

SDP (Service Discovery Profile)
— Service Discovery Protocol provides a means
for applications to discover which services
are provided by or available through a
Bluetooth device

B 52 # B Media Tek Inc.

Applications

Profiles

SDP RFCOMM

L2CAP

Link Manager

Copyright©Reserved
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Bluetooth Profile Tree
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3 Classes of Bluetooth Changes

e Class 1

— A software or hardware change that does not affect the compliance
portion, and has no potential import on Bluetooth functionality or
performance.

Ex. Updated product identification: housing or color change.

e Class 2

— A software or hardware change that can be shown by inspection or by
design analysis to have no negative material impact on Bluetooth
functionality or performance.

Ex. Documentation showing no impact: component change.

e Class 3

— A software or hardware change that may impact Bluetooth functionality,
including: changes to protocol software; changes to active components
which process the Bluetooth signal; and Bluetooth functionality
enhancement.

Ex. BQB decides the amount of retesting: PCB change.

| .
LNL B 5% # B! Media Tek Inc. Copyright ©Re
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Test Lab Tester RF Protocol Profile EDR Test Chip on PCB
Conformance | Conformance | Conformance RF Test (US$)
Testing Testing Testing
C.e tecom. Yes Yes Yes Yes 5000
! Bite & Sniffer
D R&S
R TS8960 Yes Yes Yes No 5000
&'N Agilent Yes Yes Yes No 4000
BT Module End Product End Product
(BT Module) (Chip on Board)
RF Test USD$10,000 USD$0 USD$10,000
Profile Review USD$0 USD$400 per profile USD$400 per profile
BQB Review USD$1,500 USD$1,500 USD$1,500
Listing USD$5,000 USD$10,000 USD$10,000
(Associate member) (Adoptive member) (Adoptive member)
Total USD$16,500 USD$13,100 USD$23,100
(4 profiles) (4 profiles)

| FR— .
Ivl B 5% # B! Media Tek Inc.
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MTK Bluetooth Solution:
Total Performance

“SE
£ Bluetooth

M B 52 # B Media Tek Inc.
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Bluetooth Measurements: TXx
Item H BT Spec. \| BC03 ROM | Delta* CR222
Output Power
Avg. Power 0dBm +4/-6dB 0 dBm 0dBm
Max. Power Level 0dBm +4/-6dB N/A N/A
Output Power Control Step
Class 2 Step size of 2 ~8dB Control range 35 dB
Initial Frequency Accuracy < 75 kHz Max 30 kHz -4 kHz
Frequency Drift
1-slot packet < #25 kHz 7 kHz 8 kHz
3-slot packet < 40 kHz 8 kHz 8 kHz
5-slot packet < 40 kHz 8 kHz 9 kHz

Drift Rate

< +20 kHz / 50 ps

<+8 kHz /50 us

<48 kHz /50 us

Frequency Deviation

00001111 Sequence (dflavg) | 140 kHz < dflavg < 175 kHz 165 kHz 166 kHz
01010101 Sequence df2max > 115 kHz 135 kHz 136 kHz
(df2max)
01010101 Sequence df2avg/dflavg > 0.8 0.9 0.87
(df2avg/dflavg)
Spurious Emissions (In-Band)
20 dB Bandwidth <1 MHz 790 kHz 785 kHz
+2 MHz <-20dBm <-35dBm <-36 dBm
+3 MHz <-40dBm <-45dBm <-45dBm
Spurious Emissions (In-Band)
.03~1GHz <-36dBm <-36 dBm <-36dBm
1~12.75GHz <-30dBm <-30 dBm 2f0:-55 <-30dBm
1.8~19GHz <-47 dBm <-47 dBm <-47 dBm
5.15~5.3GHz <-47 dBm <-47 dBm <-47 dBm

| FR— .
P"l B 5% # B! Media Tek Inc.
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Bluetooth Measurements: RX
Item BT Spec. BCO3 ROM Delta CR222
6.5x6.5mm° 9.1x7.9x1.6 mm®

Reference Sensitivity Level (BER=0.1% ) -70 dBm -82 dBm -81dBm
Co-Ch Interference Cl/Icon (Ref=-60 11dB 7dB 8 dB
dBm)
Adj-Ch Interference

Clladj (IMHz) (Ref=-60dBm) 0dB -4 dB -4 dB

Clladj (2MHz) (Ref=-60dBm) -30 dB -38 dB -36 dB

Clladj (¢ 3 MHz)(Ref=-67 dBm) -40 dB -45dB -45dB

Image ratio (Ref=-67 dBm) -9 dB -22dB -220dB

Image +1MHz ratio (Ref=-67 dBm) -20 dB -23dB -23dB
Intermodulation Char. (Ref=-64dBm) -39 dBm -30dBm -30dBm
Blocking

0.03 ~2 GHz <-10dBm <-10 dBm <-10 dBm

2.0~2.4GHz <-27 dBm <-27 dBm <-27 dBm

25~3.0GHz <-27 dBm <-27 dBm <-27 dBm

3.0~12.75GHz <-10 dBm <-10 dBm <-10 dBm
Maximum Usable Level (BER=0.1% ) >-20 dBm -15dBm -15 dBm
Receiver Signal Strength Indicator

RSS! Accuracy +6 dBm | N/A | N/A

B 5% # B! Media Tek Inc.
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Bluetooth Profiles Test

Confidentia IH %

Dopod Nokia Samsung SE MTK
Bluetooth Profile 700 6230 D608 W800i Top6637
1 | SPP \Y \Y \Y \Y \Y
2 | DUN \Y \Y \Y \Y v
3 | OPP \Y \Y \Y \Y \Y
4 | FTP \Y \Y \Y \Y \Y
5 | HSP \Y v \Y \Y \Y
6 | HFP \Y \Y \Y \Y \Y
7 | A2DP \Y \Y
8 | GAVDP \Y \Y
9 | Synchronization \Y
10 | HID \Y
11 | PAN \Y
12
13

| FR— .
P"l B 5% # B! Media Tek Inc.
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Bluetooth Audio Gateway Test
2. PC Tool: A. Sony Ericsson BT Headset HBH-65

B. MTK 6627 Reference phone
Test Profile:Audio Gateway OK.

))))

More than 18 m

Top6637 & >

Dopod 700 < 18 m >
Sony Ericsson T630 < 18 m >
Nokia 6230 <€ L8m >
Samsung D608 <€ 18 m >
Sony Ericsson W800i <€ 18 m >

M B 52 # B Media Tek Inc. Copyright © Reserved
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Bluetooth FTP Profile Test

Setup: A. IVT Corporation BlueSoleil software with BT dongle
B. MTK Top6637 mobile phone

Confidentia IH W

BT dangle

Item

TOP6637

Samsung E758

Nokia 6230

SE W800i

CSR

Connection-FTP
Phone => PC dangle
(Uplink)

44.14@

42.00

39.33

43.70

(kB)

CSR

Connection-FTP
Phone <= PC dangle
(Downlink)

35.17

36.35

24.86

(kB)

RFMD

Connection-FTP
Phone => PC dangle
(Uplink)

51.50

45.54

wer @)

47.54

(kB)

RFMD

Connection-FTP
Phone <= PC dangle
(Downlink)

2.4 @ '

)

43.26

41.20

43.26

(kB)

Broadcom

Connection-FTP
Phone => PC dangle
(Uplink)

51.50

45.06

61.80 @

46.52

(kB)

Broadcom

Connection-FTP
Phone <= PC dangle
(Downlink)

42.4@

39.69

3112

M B 52 # B Media Tek Inc.

39.33

(kB)
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Summary

e MTK Bluetooth solution provides
— Easy integration
— 8 supported Bluetooth profiles
— Low-cost stereo function
— Good interoperability for BT devices

e MTK Bluetooth solution provides Tier One performance,
comparable to Nokia, Samsung and Sony-Ericsson.

i .
LNL i 58 # B Media Tek Inc. Copyright © Reserved
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Q&A
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HCI Interface
Host

APP/N

:
]

Profiles

RFCOMM SDP
L2CAP

C

BB

bl -l

Radio

BT Device

M i 88 # B Media Tek Inc.

Q&A

e What is the difference between BCO3ROM and a hand phone?

e Currently, MTK supports BC03 hand phones (FW:2.02) and
BCO3ROM HCI (FW:18.4). We suggest customers use the HCI
solution for its more complete set of Bluetooth applications.

RFCOMM Interface

Host
APP/UI

Profiles

APl
APl

RF COMMl SDp
L2CAP

BT Device

Hand phone
Host Host
APP/UI | APP/UI |
Profiles
AP| I API
T T

APl

AP1

Profiles

RFCOMM [SDP

Profiles

RFCOMM FSDP

L2CAP

L2CAP

e

——

BB

BB

‘Radio

Radio

BT Device

BT Device

Confidentiaiw #
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Q&A (cont’d)

e Howis CSR BCHS SW licensed?
e When the Bluetooth functionality is required, please contact your
software project manager.
— The SWPM releases the BT object code to the customer.
— MTK contacts CSR and informs them of the BT software user.
— The customer pays only the chip price to CSR.

fl 00
S 7=
Blorage
g | T i o P || Saculity | #
e L meesowsmmecmasons
| WAAT Drive (M6 1 BCSP) |
Scieduler (05 JapHan Ry

|_,| = Pl R Ay
I:' u Fidre profie componest

M B & # 8 Media Tek Inc.

HEl or RECOMM

LMP

LC

Ralio & Baseband

Copyright©Reserved
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Q&A (cont’d)

e Does the MT6219 baseband chip support A2DP?
e No. Because of a lack of MIPS and DSP resources, only MT622X
supports A2DP.
— MT621X supports SPP, DUN, HFP, HSP, OPP, FTP.
— MT622X supports SPP, DUN, HFP, HSP, OPP, FTP, A2DP, AVRCP.

Hands-Frea Computer
Unit COM Port
Wireless Stereo
Headset Music
Internet File
Bridge Exchange
M B & H B Media Tek Inc. Copyright ©Reserved
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Q&A (cont’d)

Confidentia IH %

e Why does MTK suggest using the BT module (instead of COB)?
e Currently, MTK recommends the BT module for 3 reasons:
— No need for calibration and testing
— No need to qualify BQB RF portion
— Faster BT MP time

BT Module End Product End Product
(BT Module) (Chip on Board)
RF Test USD$10,000 USD$0 USD$10,000
Profile Review USD$0 USD$400 per profile USD$400 per profile
BQB Review USD$1,500 USD$1,500 USD$1,500
Listing USD$5,000 USD$10,000 USD$10,000
(Associate member) (Adoptive member) (Adoptive member)
Total USD$16,500 USD$13,100 USD$23,100
(4 profiles) (4 profiles)

€3 Bluetooth’

] " '
.[vl E!I!? a2 B Media Tek Inc. Copyright ©Reserved
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Q&A (cont’d)

e Other suggested BT modules?

2"d Source-CSR BC03 ROM (HCI

CSR PN:BC313143A18 Firmware:18.4

BGA Package CSP Package

LBMA465EX3-TEMP
(w/ EEPROM)
(6.4 % 6.3x1.5mm) E S
ES : now
MP : Q4/2005
é DFBM-CR222(FR4 Base) DFBM-CS224(FR4 Base)
hELTd (w/o EEPROM) (w/o EEPROM)

(9.1 % 7.9x1.5mm) (6.4 x 6x1.5mm) ES

ES : now ES : now

MP : Q4/2005 MP : Q4/2005

FCO1UAX
(w/o EEPROM)
(5% 6x1.5mm) M P
ES : now
MP : Q4/2005
BTVZ0502SA
Samsung (w/o EEPROM)

(6.4 % 6x1.5mm)

ES : now

MP : 4/2005

_M % 3% B B Media Tek Inc. Copyright @ Reserved
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Q&A (cont’d)

e Other suggested BT modules?

M 5 8 # 5 media Texinc. - R co:ioh O reserve

2"d Source-CSR BC03 ROM (Handphone)

BGA Package CSP Package

LBCA465DJ9-TEMP
(w/o EEPROM)

(6.4 X 6.3x1.5mm) ES

ES : now

MP : Q4/2005
DLBM-CH120 (LTCC base) DFBM-CS120(FR4 Base)
(w/o EEPROM) (w/o EEPROM)

(E98.1:><nz.v§\ilx1.5m m) M P

(6.4 X 6.0x1.5mm) ES

ES : now

MP : now MP : Q4/2005

DFBM-CH120(FR4 Base)
(w/o EEPROM)

g)s.lﬁlz.vg\)lxl.smm) M P

MP : now

e Confidentialﬁ 3
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