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£3 Bluetooth™

What Is Bluetooth?

n IS...
a a universal radio interface in the 2.4GHz frequency
band that enables electronic devices to connect and
communicate wirelessly via short range (10~100m) ad-
hoc network.
n Key features:
: Cable
q Low power consumption Replacement
a Low cost modules Techno|ogy
q Voice/data transmission
a Applications mainly for portable devices
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£3 Bluetooth™

Spread Spectrum

Frequency Hopping
a The Bluetooth system operates in the 2.4 GHz ISM band.

Regulatory Range RF Channels

2.400-2.4835 GHz f=2402+k MHz, k=0,...,78

79 carriers, spaced at 1 MHz

q

a Lower guard space: 1.5 MHz

a Upper guard space: 3 MHz

o Nominal hop rate: 1,600 hops/s g I

2402 2480
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‘ Device Power Classes

n Link Budget

TX power

RXpower@1m  -40 =

R power @ 10 m =70 -

0 dBmMeg=

noise floor -81 —_
KTE -114 -
Power | Maximum Output | Nominal Minimum
Class Power (Pmax) Output Power | Output Power! Power Control
Pmin<+4 dBm to Pmax
1 100 mW (20 dBm) | N/A 1 mW (0 dBm) Optional:
Pmin? to Pmax
2 25mW (4dBm) | 1mW (0 dBm) | 0.25 mW (-6 dBm) | OPHona
’ ’ i Pmin?) to Pmax
Optional:
3 1 mW (0 dBm N/A N/A
( ) Pmin?! to Pmax

;“ ;
( dng )
Prop. loss

CIN=21dBE

MF=23dE

£3Bluetooth”
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£3Bluetooth”

'FH/TDD Channel

n Time Division Duplex (TDD)

o fikY o fik+1) ) fik+2) | fk+3) | fik+d) | f(ka5) | flk+8) | flk+7) | fikae8) | f(kae9) | flka10) ke 11)  fika12) | fika13),
I I I I I I I I I I I I I I I

Master

-
]

ARRATTL - AL .,

2.402 2.480

master
slave time
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£3 Bluetooth™

'FH Synchronization

— —
— "-l-.

n Master identity & sequence -7 ~
8 R sla?e\Z
n Master clock & phase " slave 1 @ '
n Free-running clocks ! ) Y
! master p
! R |
! \CY |
\  slave 3 J
\ Vi !
RV slave 4 /
e s r
\ - /
master identity Mo P
offset l S - -
l sequence

native CLKADG)—» phase » hop
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£3 Bluetooth™

Modulation Characteristics

Gaussian FSK
a Modulation index (h): 0.28 <h <0.35

Gaussian shaping:
BT (Bandwidth-bit period product) = 0.5

Symbol rate (R,): R, =1 Ms/s

20dB spectral bandwidth: 1 MHz
Symbol timing < =20ppm

Max. frequency deviation: 140 ~ 175kHz
Min. frequency deviation: 115kHz

0

20 00 0 0 0
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£3Bluetooth”

‘ Packet Format

n Packet Format

72 o4 0-2745
access code packet header payload

n Access Code
a Preamble (4-bit)
a Sync Word (64-bit)
a Traller (4-bit)
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£3Bluetooth”

Packet Types

SCO eSCo
TYPE code logical logical ACL logical
Segment b3bybqbyg Slot occupancy | SCO link ACL link transport transport transport

0000 ~ 1 NULL NULL NULL NULL NULL
0001 1 POLL POLL POLL POLL POLL

: 0010 N Contg‘ol FHS FHS FHS reserved FHS
0011 1 D1 DM1 DM reserved DM1
0100 ™ 1 undefined DH1 undefined undefined DH1
0101 1 HWV1 undefined HV1 undefined undefined
0110 1 HW2 undefined Hv2 fined undefined

: 0111 > 1-sl D‘It HV3 undefined HvV3 < EV3 undefined
1000 1 DV undefined Dv undefined undefined
1001 J 1 undefined AUX1 undefined undefined AUX1
1010 3 undefined DM3 undefined undefined DM3
1011 3 undefined DH3 undefined ined DH3

3 1100 - 3-sl DSt undefined undefined undefinaed < Ev4 undefined
1101 3 undefined undefined undefined EV5 undefined
1110 5 undefined DM5 undefined UMdefined DIMS

! 1111 } 5_SI Dg: undefined DH5 undefined undefined DHS
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£3 Bluetooth™

‘ Discovery

n Inquiry

= TESCOM JERUBAEAT BB AT B A 13



£3 Bluetooth™

Link Setup

n Page: Creating a Piconet

‘ Active Slave

. Parked slave e

O standby O
= TESCOM BT AEAT AT IR A 14




£3Bluetooth”

‘ Protocol Stack

- Basics

Applications

Application
)
V. £ Framework
% Data /| §
‘6 4 C?
¥ Link Manager Hardware
Description
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£3Bluetooth™

RF Layer

»n Basic Radio Functions

q Signal amplification Profile Manager ’
o Freguency synthesis RFCOMM’ SDP ’
o Frequency up & down conversion L2CAR :
o Modulation & demodulation HC (OFt'O”a') ’
. L LMP

q Conversion bits into symbols

e : Baseband ’
q Filtering & shaping _

33)D) I
bits in LI—‘ bits out

= TESCOM JERUBAEAT BB AT B A 16




‘Baseband Layer

n Real-time Operations

0 O 0O 0 0 29

Time slotting

Frequency hopping
Synchronization

Packet handling

Error correction

Basic connection establishment

£3 Bluetooth™

Profile Manager
RFCOMM’ SDP
L2CAP
HCI (Optional)

LMP

I
A

RF

AESCRAEAT R T IR 22 7
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£3 Bluetooth™

LMP Layer

LMP: Link Manager Protocol

Non Real-time Operations Profile Manager |

o Piconet Management RFCOMM’ SDP ’
Attach/detach slaves L2CAP ’
Master/slave switch HCI (Optional)

q Link Configuration
Link handling and supervision
Quality of Service (QoS) aiy
Low-power modes
Packet type selection

q Security operations

Baseband

TESCOM b BT R AT TR A 18



£3Bluetooth”

L2CAP Layer

L2CAP: Logical Link Control & Adaptation Protocol

n Adaptation Layer Profile Manager |
a Only for ACL links RFCOMM’ SDP ’

q Protocol multiplexing _

a Segmentation & reassembly HCI (Optional)

. 00S [ LMP ’

_ _ Baseband ’

a Signalling channel for - ’

connection request

AESCRAEAT R T IR 22 7 19




Other Layers

n RFCOMM

q Transport protocol providing
serial data transfer

n SDP

aq Service Discovery Protocol
g Runs on a client server model

£3 Bluetooth™

Profile Manager ’
RFCOMM| SDP |
L2CAP
HCI (Optional)
[ LMP
Baseband
RF

AESCRAEAT R T IR 22 7
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£3Bluetooth”

Generic Access Profile

(Stepl) Bluetooth Device Discovery

a Bluetooth Device Inquiry

a Bluetooth Device Name Discovery

(Step2) Bluetooth Bonding

a LMP-Pairing

a LMP-Authentication

(Step3) Establishment Procedure

a Bluetooth Link Establishment — LMP level

aq Bluetooth Channel Establishment — L2CAP level
a Bluetooth Connect Establishment — Application level
q Service Discovery

TESCOM AL ST ARAT R A B2 21



£3Bluetooth”

'GAP Profile

Generic Access Profile

Connection Establishment
RFCOMM, TCS, Profile, ...

Application Application

Service Discovery
Service Class

Channel Establishment
L2CAP_ConnectReqg/Rsp

: Link Establishment - complete
Link LMP_setup_complete o
E Bonding ;
Manager LMP-Pairing/Authentication Manager
(LMP) (LMP)

Link Establishment - Page
LMP_host_connection_req

Device Discovery
Inquiry, Name Discovery

gl

EHTBRARAT R A PR A A 22




£3Bluetooth”

RF Test Cases

Test Cases - RF

TX Tests W | Start

g Power Density (T ") Parameters

Output Power

q - —
a Power Density o E '. Ran ATGAC) e
a Power Control f W LTRML A0S

a Spectrum—-Frequency Range T - - Select Al

a Spectrum-20dB Bandwidth C TOE/C)

a Adjacent Channel Power : : - — Clear Al

a Modulation Characteristics 6 ModACC. (TRMICA/TI/C)

o Initial Carrier Freq. Tolerance ncoding (TR feadt

a Carrier Frequency Drift ; ingle Slot pokis (RCVICAMIIC) ' oot ]
RX Tests } e —— Copy Report
o Sensitivity — Single slot packets | FaIEen ¢ D

a Sensitivity — Multi-slot packets ot | ¢ Autodetach
a Maximum InpUt Level Baseband LocalHCl  RemoteHCI Test Cases
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£3 Bluetooth™

‘ Output Power

n Verification of the maximum peak and average RF-output power
n Sets the EUT’s output power as maximum

n Expected Outcome
a P,y <100mW(20dBm)
Ppk < 200mW(23dBm)
class 1: P,, > 1mW(0dBm)
class 2: 0.25mW(-6dBm) < P,,, < 2.5mW(4dBm)
class 3: P,, < ImW(0dBm)

2 0 0 0
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£3 Bluetooth™

Power Density

Verification of the maximum RF-output power
density

Hopping on
Expected Outcome
aq Power Density < 100mW(20dBm) per 100kHz
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£3Bluetooth”

Power Control

Verification of the TX power control

If the EUT does not support power control, this test
case Is not applicable

Expected Outcome
q Step size of the power control: 2dB = step size < 8dB
a class 1: At minimum power step: P,, < 4dBm

P
Bl

ACCESS | HEADER PAYLOAD

TESCOM b BT R AT TR A 26



£3 Bluetooth™

TX Output Spectrum-Freguency rage

Verification of the emission inside the operating frequency range
are within the limits

Expected Outcome

a f., fy within the allowed frequency band
a 2.4 GHz ~ 2.4835 GHz

CHO CH78

-80dBm/Hz /\ /\

PN J T

TESCOM AL ST ARAT R A B2 27



£3 Bluetooth™

TX Output Spectrum-20dB Bandwidth

Verification if the emissions inside the operating frequency range
are within the limits

Expected Outcome

a The Transmit spectrum shall fulfill the following mask
a Af=|f, -f| < 1.OMHz

T

TESCOM b BT R AT TR A 28



£3 Bluetooth™

TX Output Spectrum-Adjacent channel
power

Verification if the emissions inside the operating frequency range
are within the limits.

Expected Outcome
a Pry(f) < —20dBm for [M-N|=2
a Py (f) =< —40dBm for [M-N|=3

3210123 - IM-N]
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£3 Bluetooth™

Modulation Characteristics

Verification of the modulation index

Expected Outcome
a 140kHz < Afl,, < 175kHz

a Af2.., < 115kHz for at least 99.9% of all Af2__,
a Af2,,4/ Afl,,, = 0.8

e Lo NN NN

TESCOM b BT R AT TR A 30



£3 Bluetooth™

Initial Carrier Frequency Tolerance

Verification of the transmitter carrier frequency
accuracy

Expected Outcome
a fry — 75kHz < f, < f;, + 75kHz

—>
preamble

TESCOM b BT R AT TR A 31



£3Bluetooth”

Carrier Frequency Drift

n Verification of the transmitter center frequency drift
within a packet.

n Expected Outcome
q Frequency Drift
n One Slot packet: =25kHz
n Three Slot packet: =40kHz
n Five Slot packet: =40kHz
aq Maximum drift rate is 20000Hz/50us
0 Ifees — fi] < 20000Hz, k=0...max

fo foef g f o f PP fie e feeni s o fie

AESCRAEAT R T IR 22 7 32




£3Bluetooth”

Sensitivity (single-slot, multi-slot)

The sensitivity is tested using a non-ideal transmitter. This test
case defines the signal sent to the EUT in detail. The EUT must
meet the required sensitivity for this non-ideal signal

Expected Outcome
a BER =< 0.1% (minimum 1,600,000 bits)

TC-3000B | Packet | Packet | Packet | Packet ! |
| X | RX i | X | RX |
T 70dBm | M omer
Dirty ON | e OO
DUT P P
| acket | | Packet | Packet | | Packet |
| RX | X | RX | X |

TESCOM b BT R AT TR A 33



£3Bluetooth”

Maximum Input Level

Verification of the receiver performance.

Expected Outcome
g BER = 0.1% (minimum 1,600,000 bits)

TC-3000B | Packet | Packet | Packet | Packet |
| X | RX i | X | RX |
_‘ ................................. Max Output
1 -20dBm . Power
DUT P F', """""""
| acket | | Packet | Packet | | Packet |
| RX | X | RX | X |
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Packet Types

TESCOM

EDR

ACL ACL
SCO eSC0 aSC0o logical logical
logical logical logical trans- trans-
TYPE Slot trans- trans- trans- port {1 port (2-3
Seg- code OCCU- port (1 port (1 port (2-3 | Mbps) Mbps)
ment byhobyly | pamcy | Mbps) Mbps) Mbps) ptt=0 pit=1
oooo 1 MULL MULL MULL MULL MULL
Doo1 1 POLL POLL POLL POLL POLL
1
oo 1 FHS resgrved | reserved | FHS FHS
0011 1 D1 reserved reserved | DA ’,EHH\
0100 1 undefined | undefined | undefined | DH1 & 2-DHA )
0101 1 HW1 undefined | undefined | undefined | undefined
0110 1 HY2 undefined /| 2-EV3 undefined | undefined
: o111 1 HW3 EWV3 3-EV3 undefined d
1000 1 DWW undefined | undefined unl:leﬁnm( 3-DHA >
1001 1 undefined | undefined | undefined | ALX1
1010 3 undefined | undefined | undefined | DM3 2-DH3 \
1011 3 undefired | undefined | undefined | DH3 3-DH3 /
) 1100 3 undefined | EV4 < 2-EVS undefined | undefined
1101 3 undefined | EVS 3-EVS undefined d
1110 5 undefined | undefined | undefined | DMS 2-DHS \
! 1111 5 undefined | undefined | undefined | DHS 3-DH5 g

AESCRAEAT R T IR 22 7
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£3Bluetooth”

RF Test Cases (cont)

Test Cases — EDR RF

TX Tests
o EDR Relative Transmit Power L CUREFE TR | Start
[ Power Dens it-;,-' [ Parameters
a EDR Carrier Frequency Stability  Power ¢
and Modulation Accuracy B M dt

a EDR Differential Phase Encoding
a EDR In-band Spurious Emissions

Select All

Clear All

RX Tests EDRC > I-':: Result

a EDR Sensitivity ]
a EDR BER Floor Performance ZE? Ut STot - 0 Feport

a EDR Maximum Input Level e : ER) Copy Report
Status 4 FCN{ T:USB1 | Dinone |

COMM Y
Config: 0

» Autodetach

Baseband LocalHCI RemoteHCI Test Cases
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EDR Relative Transmit Power

£3 Bluetooth™

This test ensures the difference in average transmit power during
frequency modulated [GFSK] and phase modulated [DPSK]

portions of a packet is within an acceptable range.

Expected Outcome

a (Pgpsk —4dB) < Pppgyk < (Pgesk + 1dB)

PGFSK

P
Bl

»

PDPSK

»
>

ACCESS | HEADER

G | SYNC

EDR PAYLOAD

TRAILER

TESCOM

AESCRAEAT R T IR 22 7
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£3Bluetooth”

EDR Carrier Frequency Stability

This test verifies the transmitter carrier frequency stability
Initial center frequency error (w;) is measured from HEADER of packet

EDR part is divided into non-overlapping blocks of 50 usecs and wy, is
measured for each block.

Expected Outcome

a -75kHz < w; < +75kHz, for all packets

a -75kHz < (w; + w,) < +75kHz, for all packets
a -10kHz < w, < +10kHz, for all packets

& Wi » WO
< <

ale »le LAWOL o000 WOLAWOLAWOLAW0=

Y
4
y
y
Y
4
Y

ACCESS | HEADER | G EDR
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£3Bluetooth”

EDR Modulation Accuracy

EVM: RMS value of Error Vector magnitude
DEVM: EVM value of Differential modulation

o P ———
o X | o o Error Vector
O PSR
o) o o o
o)
o © I o
o
. >(<) o O><O o X :ldeal Symbol
o) © O : Received Symbol
JEHCIRARAT R AT A ] 39
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EDR Modulation Accuracy

This test verifies the modulation accuracy
Frequency error is removed before calculating DEVM

Expected Outcome

a RMS DEVM

RMS DEVM < 0.20, for all = /4-DQPSK blocks

RMS DEVM < 0.13, for all 8DPSK blocks

g Peak DEVM

DEVM < 0.35, for all = /4-DQPSK symbols

DEVM < 0.25, for all 8DPSK symbols

a 99% DEVM

DEVM < 0.30, for 99% of = /4-DQPSK symbols

DEVM < 0.20, for 99% of 8DPSK symbols

Wo

»ld

Wo

»ld

Wo

»ld

Wo

»

)l

<

<

<

[

[

A

A

ACCESS

HEADER

EDR

TESCOM
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£3Bluetooth”

EDR Differential Phase Encoding

Verification that the modulator correctly differential phase encodes the

data.
TX Mode Only

Suppose that there is no error due to noise. Only DUT’s PSK encoder

could generate error.

Expected Outcomes

a Zero errors detected by the tester in 99% of the packets.

fe-sooe | [FO | FORPacket | RO | Rfecket
| X | RX X RX |
ﬂ """" on ﬁmax“om'put ﬂ ﬁ
. Power ...power
DUT |§POLL§ | EDRPacket lEPOLLi EDR Packet |
| RX | TX | RX TX |

TESCOM b BT R AT TR A
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£3Bluetooth”

EDR In-band Spurious Emissions

Verification that the level of unwanted signals from the DPSK

transmitter, within the frequency range used by the device, is
below the required level.

Expected Outcome

a Prxasas(f) = Pryer — 26dB for [M-N|=1
a Pry(f) < —20dBm for [M-N|=2

a Py (f) =< —40dBm for [M-N|=3

. 3210123 - IM-N]|

TESCOM AL ST ARAT R A B2 42



£3Bluetooth”

EDR Sensitivity

Verification of the receiver sensitivity for the 10 bit error rate using a
non-ideal transmitter.

Loopback Mode Only

Expected Outcome
a BER =< 7*10 after 1,600,000 bits
a BER =< 10 after 16,000,000 bits

TC-3000B | EDR Packet | ' EDR Packet ! | EDR Packet | ' EDR Packet ! |
| X | RX_ | X | RX |

T 70dBm | MaF)f Output.

Dirty ON | o WO
put | EDR Packet | EDR Packet | EDR Packet | EDRPacket |

| RX | X | RX | X |

TESCOM b BT R AT TR A 43



£3 Bluetooth™

EDR Dirty Mode

The Tester transmits the first

20 packets using first

parameter set of Table. The

second 20 packets are %
transmitted with parameter set
2 and so forth. -~ ..

Additionally, a frequency
modulation with a deviation of
+10kHz and a synchronized
sine wave modulation period

A 4

of 100us.
> 4
\‘o\ e
‘o A

Set of Parameters Carrier Ofzet Freguency Symbal Timing Error

1 0 kHz 0 ppm

2 +55 kHz +20 ppm

3 G5 kHz -20 ppm

TESCOM e SR T R AT IR A4 7 1



£3Bluetooth”

EDR BER Floor Performance

Verification of the receiver performance for the 10-° bit error rate.
Loopback Mode Only

Expected Outcome
q BER << 7*10-% after 8,000,000 bits
q BER =< 10~ after 160,000,000 bits

TC-3000B | EDR Packet | EDR Packet | EDR Packet | EDR Packet |
| X | RX | X | RX |
@,_mdBm ....... ﬁMaxoutput @ ﬁ
_ Dirty OFF _ ....Power
put | EDRPacket | EDRPacket | EDRPacket | | EDRPacket |
| RX | X | RX | X |

TESCOM b BT R AT TR A 45



£3Bluetooth”

EDR Maximum Input Level

Verification of the receiver performance at the maximum
specified input signal level.

Loopback Mode Only

Expected Outcome
g BER < 103

TC-3000B | EDR Packet | ' EDR Packet ! | EDR Packet | ' EDR Packet ! |
| ™ | RX | ™ | RX |

_ Dirty OFF _ e OO
put | EDRPacket | | EDRPacket | EDRPacket | EDRPacket |

| RX | TX | RX | TX |

TESCOM b BT R AT TR A 46



£3Bluetooth”

V3.0 High Speed

W5 4°3.0 BIIZ 0y i “Generic Alternate MAC/PHY”
(AMP), iXi&—Fi 2@ FIAC B HANE R, VR B
BURRET AT — 155 sh A b 18 56 IR L A

15 27°3.0 AR R4 R B T KZ24Mbps, &
2.0 By )\,

DiFEJ i, 1WA 3.0 SRl R EETE HAA S
FEH Z R, HET 9l A 7B IEER(EPC)L
Hll, R4 EL802.11, SZFRaS N DhFE= B B PG,

EPC (Enhanced Power Control)

TESCOM e SR T R AT IR A4 7 a7



£3Bluetooth”

V4.0+BTLE

Wi 4.0 WIbR SR SR DI REIE 4 o R
s, F—Ri A4 a] @éﬂ*;f’ﬁé&ézﬁxo

100 KDL FABKEEE . AES-128 hnsssbys £
%

Tu Tt as. O BeeiR. 1%
%E?%I‘Jﬁw\% ﬁiji RARY W5 A ORI
)ﬁ 130 [

BTLE (_ow Energy RF Test Case) option
3000-50 75 ZHBHIT I o
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£3 Bluetooth™

i A I A 2%

o S —
n P —2PE
n HINZSEL

b
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£3Bluetooth™

b b

U A B

SIGHE Y 25k 15101
TC-3000C ] 15301 (i 3T 7 7 AL £%)
EDR L7

EPC
BTLE
Quick Test PR ad il ] H 1~ 1) &) 5k
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TC-3000C 7] 5K Hf 4 $2 38
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£3Bluetooth”

S A EEN 2 —
SINAD/E M 2k E L
DISTN& B

TESCOM b BT R AT TR A 52



‘ £3Bluetooth”

W 4 A A 35

W 2 A

Btk (TEM CelD)

oo

T W B O

WD), FRERE

77 dEHE

n WA TR BE GRS
e DR Uk DUk 2 250 ) A

GIEY

:

>

>

>
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hc A A €3 Bluetooth™

i BLUETOOTH TEST 3000B EEFBLEL: vd.2 tREETHEEBAN (demo) M=1E3

Y

-z A (A : Tk im0 B =5 35 | il s RN EEHEE | HEE 4
ilyf=ata1 o % 1 i P ThaE j PK Fower:2.21; AV Power:1.T2 0 UFF
Tl 2 | e e dfl_awg:159.20; df2_awgz: 147.50 a OFF
DA R e ] df_min:-16.90; df max:-16. 90 0 OFF
testplanfull v | 4 mEenEEm 4f_max:15.90; df_rate:-13.40 0 OFF
FEER - 5 WiBThE FE Fower:0.08; AV Power:-0.45 39 OFF
éfﬁ%gﬁ%;ﬁ;ﬂ: ﬂ & A SIS dfl_awg:159.50; 4f2_awg: 147.20 39 QOFF
FrizEHllie 7| thieEiEsEg R df min:—9.90; df max:-9.90 39 OFF
'&%&Ejiﬁ“{%ég! 5 il dE fiak ;=660 4E rate:~3:60 39 OFF

[=] j | -

o BRfEE HeE | Frror: Tester i g Hii H Th=e FE Power:—-3.39; AV Power:-3.91 T8 0OFF
;Z’E t;;zw?! 10 MR dfl_avg:159.80; df2_sve: 144,60 T8 OFF
iFetFanelMenubar| 11| frhgdEm=EEsR Af min:-12.80; Af max:-12. 80 Ta OFF
;‘Zfiﬂﬂﬂgfiy 12| EEEEE dE maxiB A0, dF zate:8 50 78 OFF
TestThread Callback |

Te=ztThread release |

IR EIRFRIIhY

FrigE S

{3tk . 1EEEF.
jCall TestStart End! |

DUT Fame: 13501238315 L =

1 - . E

100 %

HNSTRERL: ek, 47 RREH 2R SR A cwmer

= TESCOM JERUBAEAT BB AT B A 54




£3Bluetooth”

M. mbToLL0
g B ek 38 i

A&nic & Are=gm

e e oy

i, Imiiy B

e TEST START
f?‘rr:r.-ﬁﬁ 7/f O h—

{
-ﬁ
R Ber be kit &.ExiIE
F. Taat starka »d
i get P COH
po it o o ol
TC=8, 000

copfgem o e,
B Siowa dnkoss
Teat sbBtssa 1d 2ask.

e Pasa'fal
Siow Bt ababsy and beat
B ltoTenacl Eatrass
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£3 Bluetooth™

TC-3000CThBETRI A
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£3Bluetooth”

TC-3000C Structure

Introduction

N N
- ' ' LCD
L KEY
S,\.N DSP Mouse
il Sound In/Out

BB IN (2)

BB OUT (2) |

TESCOM b BT R AT TR A 57



£3Bluetooth”

Functions

Link Analyzer

a Lower Layer Protocol Analyzer

Host Analyzer

a Upper Layer Protocol Analyzer
Measurements

a Graphical RF and Baseband Measurements
a Bluetooth or General mode

Test Cases

a RF/Baseband Conformance Test Spec.

Audio . :

a Audio Quality Tests and Measurements Configuration
SigGen Quit

q General Signal Generator @2.4GHz

TESCOM b BT R AT TR A 58



£3Bluetooth”

LMP Messages

Link Analyzer - LMP

CLE .HNDL.TX/RX. ID.
Parameters

Profile Manager

RFCOMM  SDP
LZCAP Clear screen
HCI : S5 E ' Fage Up

Baseband ' = s e — BT
N . 3 = ] h=1 . h=1 L1l _' I M =11 HD[TIE
RF ] . _ - L : '._ : s
I End

Page Down

trl lagl=0 0
FCH T:USB
iz

Config: 0

Pkt Info Baseband |Link Analyzer

= TESCOM JESCAE TR AT A 7 59



£3Bluetooth”

L2CAP Messages

Host Analyzer - L2CAP
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Measurement

Bluetooth RF Measurements

Supports 5 different measurements

q Spectrum, FM modulation, Power vs. Time, Power vs. Channel,
Bit Error Rate (BER)

Provides to users the flexibility of controlling “Test
Mode” parameters

q Transmitter/Loopback, hopping, whitening, packet type, length,
bit pattern

Each measurement is closely related to Bluetooth
Conformance Tests — RF Test Cases

q If any Test Case falls, the corresponding measurement will help
users to troubleshoot.
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Frequency Range

Measurement - Spectrum
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Test Cases

Bluetooth Conformance Test

Supports Bluetooth Conformance Test

q 12 RF Test Cases +7 EDR + Quick Test

aq 13 Baseband Test Cases

Provides to users the flexibility of controlling “Test
Conditions” and “Test Limits”

aq Setting ‘Use Default” will follow exactly the Bluetooth Test
Specification.

Provides HCI Loopback Test as defined in Specification:
Local/Remote

a Remote Loopback Test will give an opportunity to test normal
ACL and SCO links. (TBD)
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RF Test Cases

Test Cases - RF

TX Tests
a OUtpUt Power C Cutput Power (T AT Y amED | Start
aqa Power Density L PO (U Parameters
a Power Control i TETEAIEY 4] N
a Spectrum—Frequency Range - —
. Select All
a Spectrum—20dB Bandwidth  OcurAl:
] nit. Carrier Freq. Toleranc ]
a Adjacent Channel Power ¢ Carrier Frequency Drift C) Clear Al
a Modulation Characteristics v Sens. mulfl slot pekts (R . —
" . . Maximum Input Level ] ) esult
a Initial Carrier Freq. Tolerance Ty Quick(OP*MODSICFIRCID)
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RX Tests P——
= Copy Report
a Sensitivity — Single slot packets stams || FCN T:USB1 || D:ISB2
F Tes  for unit 00025601 2ada DON STEY ) STRY g A
q Sens't'v'ty _ M UItl'SIOt paCketS RF Test for unit 000256071 2ada DOME p—— vl Autodetach
a Maximum Input Level RE Baseband LMP LocalHCl  RemoteHCl | Test Cases
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Audio

Talk Test and Audio Measurement

Supports Audio Features completely

a Upto 3 SCO links

aq Supported Packet Type: HV1 / HV2 / HV3

a Supported Air Coding: CVSD / u-law / A-law
Provides 2 different Audio Test Schemes

g SCO Loopback Test

aq Tone Test (Audio Measurement for 1KHz or 400Hz)
a Audio Spectrum and Audio Sweep Test
q

For both, one-touch automatic test; no additional operation
required to create connection or do something else.

Provides the powerful solution to test TX power and RX
performance as well as Audio feature simultaneously
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Audio - Audio Test

One-touch Automatic Test (with CVSD coded HV3 packet)

Audio
Measurement
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Th e En d REACHIR s Lo TR A
At 5 BHEH X Pa3lyn] v HL 165 B = AE 1518
4% : 010-64290135-605
FHl: 13801236318

Email: info@lwhtech.com
www.lwhtech.com

Thank you... J
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