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@® Asingle chip radio and baseband I1C for Bluetooth 2.4GHz
® Fully Qualified Bluetooth v2.0+EDR, Enhanced Data Rate (EDR) compliant
with v2.0.E.2 of specification for both 2Mbps and 3Mbps modulation modes.
Integrated 15-bit Linear 8KHz Sample Frequency Audio CODEC in one chip
Full Speed Bluetooth Operation with Full Piconet
Standard HCI(UART or USB)
Multi-configurable I2S, PCM or SPDIF Interface
Support for 802.11 Co-Existence
UART interface with programmable baud rate, Maximum baud rate: 3686400bps

Scatternet Suppor
RoHS Compliant

Tt
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Yk DFU A+

SRR TN

Y HF USB 1 UART 40

Y FE SPI gz 0

XFF PCM &S A b4z

R EHYR, 2.7V to 3.6V

P& Flash f7-fifi 75 &: 8Mbit
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® U FHILEEMIS: Park, Sniff, Hold 1 Deep Sleep

® ¥F A2DP. AVRCP. PBAP. DUN. FTP. HFL1.5. HID. OPP. PAN. SPP

85 4 s I P B
=, NHIVuH

@ Doy BR Bl R A S AR
® A PUvi
® i GPS &ii
@ i B R
® WP R RS A e
® i} RS232/485 #i4%
@ ik AR A H AR
® i A rh A USB il
® ) GPS T
® fLiL. FTENHLE A
® JEIM NGRS M
® GCFUNT. WL U IR BRI
® M (CF K. USBIGRCHY. RS232 iffiL#s. PCMCIA,%)
. 0 00O
I =g il
1. AGND 36. GND
2. VPA 35. RF
3. P1011 34. GND
4. A100 33 PI0E
5. AI01 32.PI09
£, RESET# 31.PI02
T.5PI_MI50 10, PIO3
8. SP1_CSB 20, P14
8. SP1_CLK 28.PI0S
10.5P|_MOSI 27.PI08
11.UART CTS 2 26. PI07
12, UART_TX 25, USH_ON
13. UART _RTS 24_USB DP
14. UART_RX 23. PCN_CLK
15, PI01O 22 PCN_IN
16. VoD 21. PCH_SYNC
17. @ND 20. FCM_OUT
18. A102 [ 19.GKD
T AR
WA, o -
o R KA filiig
1 AGND VSS Analog Ground
9 VPA Power Supply 3.3V (+) supply Pov_ver for External RF
Amplifier
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Bi-directional
strength internalwith

3 P1011 Programmable Input/Output Line
programmable
pul I-up/down
Analogue / programmable input/output
4 Al00 Bi-directional 9 prog ) P P
line
Analogue / programmable input/output
5 Al01 Bi-directional 9 prog ) P P
line
i . internal pull-up Reset if low. Input
CMOS input with weak
6 RESET . debounced so must be low for >5ms to
internal pull-up
cause a reset
CMOS output, tri-state, i
SP1_MIS i . SPI data output Chip select for SPI,
7 with weak internal .
0 active low
pul I-down
CMOS input with weak . .
8 SP1_CSB ) Chip select for SPI, active low
internal pull-up
CMOS input with weak
9 SP1_CLK . SPI Clock
internalpull-down
SP1_MOS | CMOS input with weak
10 - . P SPI Data Input
I internal pull-up
UART_CT | CMOS input with weak
11 - . P UART clear to send
S internal pull-down
CMOS output, tri-state,
12 | UART_TX with weak internal UART data input
pul I-down
CMOS output, tri-state,
UART_RT 3 i
13 S_ with weak internal UART ready to send
pul I-down
CMOS input with weak
14 | UART RX . UART data output
internal pull-down
Bi-directional with
15 P1010 programmable strength Programmable Input/Output Line
internal pull-up/down
3.3V (+) supply with On-chip Input
VDD Power Suppl
16 PPYY within 3.0~3.3V
17 GND VSS Ground
Analogue /Programmable/Input/Output
18 A102 Bi-directional 9 9 . P P
Line
19 GND VSS Ground
CMOS output, tri-state,
20 | PCM_OUT with weak internal PCM Data Output

pul I-down
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PCM_SYN Bi-directional with
21 ] PCM Data Strobe
C weak internal pull-down
CMOS input, with weak
22 PCM IN . PCM Data Input
internal pull-down
Bi-directional with
23 | PCM_CLK ] PCM Data Clock
weak internal pull-down
A i USB Data+ with selectable internal
24 USB_DP Bi-directional i
1.5k pull-up resistor
25 USB_DN Bi-directional USB Data-
Bi-directional with
26 P107 programmable strength Programmable Input/output line
internal pull-up/down
Bi-directional with
27 P106 programmable strength Programmable input/output line
internal pull-up/down
Bi-directional with
28 P105 programmable strength Programmable input/output line
internal pull-up/down
Bi-directional with
29 P104 programmable strength Programmable input/output line
internal pull-up/down
Bi-directional with
30 P103 programmable strength Programmable Input/Output Line
internal pull-up/down
Bi-directional with
31 P102 programmable strength Programmable Input/Output Line
internal pull-up/down
Bi-directional with
32 P109 programmable strength Programmable Input/Output Line
internal pull-up/down
Bi-directional with
33 P108 programmable strength Programmable Input/Output Line
internal pull-up/down
34 GND VSS Analog Ground
35 RF Analogue Transmitter out and receiver input
36 GND VSS Analog Ground
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AN R i
1. BN B

2% B/ IE® 2K By
Operating temperatuire rang =40 (02 +150 C
Peak current of power supply 0 80 mA
VDD +3.0 3.7 W
VPA +3.0 +6.0 V
AIOD, AIOL, AlO2 0 +1.8 W
Other terminal voliages VES - 0.4 VDD - 0.4 v
2. RETHEM:
2% B/ IE® =K Hfr
Operating temperature rang -40 €02 &0 B
VDD +3.0 +3:3 +3.6 !
VPA +3.0 =33 =5.0 it
AlOD, AIOL, AlO2 0 +1.8 !
3. A/BHEORE (07
HmO &/ yibis] -, Ay
Input Voltage Levels
ViL input logic level low 0.4 N8 V
Vi input logic level high 0.7VDD VDD-0.4 Y
Output Voltage Levels
VoL output logic level low,
(1 = 4.0mA) 0.2 ¥
Vo output logic level high,
(lg =-4.0mA) VDD-0.2 v
Input and Tri-state Current with
Strong pull-up 100 40 -10 LA
Strong pull-down ~10 =40 100 LA
Weak pull-up 5.0 -1.0 0.2 LA
Weak pull-down 0.2 +1.0 150 nA
IO pad leakage current 5| ] ER] A
C7 Input Capacitance 1.0 50 pF
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4. BAN/BHBOE (S8
USB#l§O BN AR Br _Ar

VDD _USB for correct USB operation 3l 3.6 V
(VDD USB equal to VDD }

Input Threshold

VL input logic level low - - 0.3VDhD_USB V
Wiy input logic level high 0.7vVDhD_USB - - v
Input Leakage Current

VS5 _PADS < VIN < VDD _USBIa) -1 3 LA

(VS8 PADS equal o VDD
€ Input capacitance .5 - 10.0 pF
Output Voltage Levels to Correctly Terminated USB Cable
VoL output logic level low 0.0 - 0.2 ¥
Vo output logic level high 2.8 - VDD _UsB \Y
tal} Internal USB pull-up disabled
5. M A/BHER O (Auwilliary ADC)
Auxiliary ADC B/ AR BX B

Resalution(2) & i 8 Bits
Input voltage range : ; : :
(LSB size = VDD ANA/255) 0 - VDD_ANA v
Accuracy INL -1 - l LSB
(Guaranteed monotonic) | DNL 0 - 1 LSB
Offset -1 - L L3B
Gain Error -0.8 - 0.8 %a
Input Bandwidth - 100 - kHz
Conversion time - 2.5 - 5
Sample rate(b) - - 700 Samples/s

(@) VDD _ANA=-+1.8V {lnternal voltage regulation)
(b) ADC is accessed through the VM funetion. The sample rate given is achieved as part of this function
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6. ZjFE

MR

Pape scan - 15.2 0.42 mA
Inquiry and paps scan - 5.2 0.76 mA
ACL Mo traffic Master 52 4.60 mA
ACL With file trans far Master 5.2 0.3 A
ACL No traffic Slave 5.2 17.0 mA
ACL With file transfer Slave 1152 24.7 A
ACL 40ms aniff Master R4 2.40 mA
ACL [.28s sniff Mastar R4 0.37 frLA
SCO HVI Master iR4 353 mA
SC0HVE Master 3R4 20.3 mA
SC0 HV3 30ms st Master 3H.4 198 mA
ACL 40ms sniff Slave R4 2.1 14
ACL 1.2Bs aniff Slave R4 0.42 —
Parked 1.28s beacon Slave R4 0.20 A
SCO HVI Slave B4 3l A
800 HV Slave 384 248 A
SCO HV3 30ms sniff Slave iR4 19.0 mA
Standby Host connection!2) - B4 40 wh
Reset (RESETE low)(2) - - 34 LA
Palb) Quisscent Current 20 i
pAlk) Max Current 50 F
{Pou=20dBm)

(8) Low power mode onthe linear regulator & emtered and exited automatically when the chip enters/leaves Deep Skeep made.

(b} P4 — ssEzhin

7. RBEEER (AEPATIHETD

Typical Peak Current Temperature =+20°C

Device Activity/State Current (m A)
Peak current during cold boot 57.9
Peak TX current Master 515
Peak RX current Master 39.0
Peak TX current Slave 52.0
Peak RX current Slave 45.5
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Jus S

I+ Transmitter - Basic Data Rate

Radio Characteristics VDD=3.15V Temperature=+20°C

Min Tyvp Max Bluetooth Unit
Specification

Maximum RF transmit nﬁm—'er[“[zJ a 143) 5 0 1o <2014 dBm
WVariation in RF power over temperature

; 3 A 3 = 2.0 - - dB
range with compensation disabled (=)
WVariation in RF power over temperature

i : 5 - 1.0 - dB
range with compensation enabled (=)
RF power control range - =20 - =16 dB
RF power range control resolution () 5 0.5 5 2 dB

Notes:

(1) BlueCore4-External firmware mainta ins the transmit power to be within the Bluetooth specification v2.0+~
EDR limits.

(2) Measurement made using a PSKEY _LC_MAX TX _POWER setting corresponds to a
PSKEY_LC POWER_TABLE power table entry of 33 Internal, 170 External.

(3) The design is capable of producing 18dBm at 20°C. However, in order to meet both the FCC Part
15.205a and 13.209a radiated spurious requirement of -41dBm/MHz (300microvolis/metre at a distance of 3
metres) and the Bluetooth requirement for ACP, it 18 necessary to limit the maximum output power to
~14dBm at 20°C. The corresponding recommended POWER_TABLE entry is internal gain 35, external gain
170.
Class 1 RF transmit power range, Bluetooth specification v2.0 — EDR.

(5) To some extent these parameters are dependent on the matching circuit used and its behaviour over
temperature. Therefore, these parameters may be beyond CSR’s direct control.

(6) Resolution guaranteed over the range -5dB to -25dB relative to maximum power for Tx Level >20.

2. Transmitter - Enhanced Data Rate

. : ; Bluetooth vk

Min Typ Max Specification Unit

Maximum RF transmit pnw&r“][z] - 1812) - 0 to <200 dBm
Relative transmit DD“'EI‘MJ - -2 - -4 to +1 dB
EDR Differential Phase Encoding - Et:\:oore - >09 %a

Notes:

(1) BlueCored-External firmware maintains the transmit power to be within the Bluetooth v2.00 + EDR

specification limits.

{2) Although the design is capable of generating in excess of =18dBm, regulatory compliance over the full
temperature range of -20°C to +65°C will not be satsfied if the transmit power approaches this value.
Actual output power with TX_PRE 71, INT PA 63, EXT PA 2355 corresponds to +8dBm at 20°C.

(3) Class | RF wansmit power range, Bluetooth v2.0 = EDR specification.

(4) Measurements methods are in accordance with the EDR RF Test Specification v2.0.E.2
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3. Receiver — Basic Data Rate

Radio Characteristics VDD = 3.15V Temperature = +20°C

Frequency ; 1 ) Bluetooth =
(GHz) e Typ it Specification .
2.402 - -86.5 -
Sensitivity at 0.1% BER =
for all packet types 2.441 - -86.5 - =70 dBm
2480 - -87.0 -
Maximum received signal at 0.1% BER - >-20 - =-20 dBm
4. Receiver —Enhanced Data Rate
Radio Characteristice VDD=3.15V  Temperature = +20T
: 4 Bluetooth p
Modulation Min Typ Max Specification Unit
Sensitivity at 0.01% w4 DARSK - i - =70 CE
Ber!" 8DPSK - -82 - =70 dBm
Maximum received /4 DQPSK . >0 & =-20 dBm
signal at 0.1% BER""’ 8DPSK : 10 2 =20 dBm

(1) Measurements methods are in accordance with the EDR RF Test Specification v2.0.E.2
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