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CSR ( Cambridge Silicon Radio ) 2 #
BlueCore5-Multimedia External #5745, 58414
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B Fully Qualified Bluetooth v2.1 + EDR Specification System for data and voice
B Best in Class Bluetooth Radio with 8dbm Transmit Power and -90dBm Receive

Sensitivity

B 64MIPS Kalimba DSP Co-processor

B 16-bit Internal Stereo Codec: 95dB SNR for DAC
B Low-power 3.3V Operation, 1.8V to 3.6V 1/0

B Integrated Battery Charger

'_-'_‘11
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B Full speed (12Mbitg/s) USB interface for communicating with other compatible

digital device

Multi-configurable I2S, PCM or SPDIF Interface
Enhanced Audibility and Noise Cancellation
Support for IEEE 802.11 Coexistence

Full Speed Bluetooth Operation with Full Piconet
Standard HCI(UART or USB)
With Audio Out & Audio in

Green (RoHS Compliant and no Antimony orHalogenated Flame Retardants)

UART interface with programmable baud rate, Maximum baud rate: 3686400bps
Supports up to 32Mbit of External Flash Memory(8Mbit Typical Requirement)
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1. (N 52 MIC_A N
2. PIO3 51, MIC_AF
3. PIO2 [ 50 MIC BN
4. 4101 N 49 NIC BT
. ALOD 45, GND

6. USE_ON A7, SPE_A N
7. USE_DP j 46.5PE AP
8. UART_RX 15.5PK BN
9. UART_TX . y A4 SPERP
10 skt crs I R 4306

11 UsRT kTS N MLk 4 CHG TR
12. PLO1D R 41 BAIT

13, PI012 R 40.6MD

14, PI0G 39, +1. 8Y_OUT
15, PI0LE 8. VREGEN
16, PINI 1 37. LEDD

17. PINS A6 LE

18, PIOT 33, SPI_MIST
19, PI0S 34, SPT_MIS0
20, PI014 33.5P1_CLE
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1 GND VSS Ground
Bi-directional with
2 P103 programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
3 P102 programmable strength | Programmable input/output line
internal pull-up/down
4 Al01 Bi-directional Analogue programmable
input/output line
5 AI100 Bi-directional An?Iogue programmable
input/output line
6 USB_DN Bi-directional USB data minus
USB data plus with selectable
7 USB_DP Bi-directional internal 1.5k pull-up
resistor
g | uarT Rx | CMOS Input with weak UART data input
internal pull-down
Bi-directional CMOS
9 | uART Tx | output. tri-state, UART data output
with weak internal
pul I-up
10 | UART_CTS CMOS Input with weak UART clear to send active low
internal pull-down
Bi-directional CMOS
11 | UART_RTS ogtput, tr!—state, UART request to send active low
with weak internal
pul I-up
Bi-directional with
12 P1010 | programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
13 P1012 | programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
14 P109 programmable strength | Programmable input/output line
internal pull-up/down
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Bi-directional with

15 P1015 | programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
16 P1011 | programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
17 P1013 | programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
18 P107 programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
19 P108 programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
20 P1014 | programmable strength | Programmable input/output line
internal pull-up/down
21 GND VSS Ground
Bi-directional with
22 P104 programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
23 P105 programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
24 P106 programmable strength | Programmable input/output line
internal pull-up/down
- - Reset i1f low. Input debounced so
25 | RESET# CMQS Input with weak must be low for >5ms to cause a
internal pull-up
reset
26 | pow_py | CMOS ineut, with weak PCH data input
internal pull-down
Bi-directional with
27 | PCM_CLK | weak internal pull- PCM data clock
down
Bi-directional with
28 | PCM_SYNC | weak internal pull- PCM data sync
down
CMOS output, tri-
29 | PCM_OUT state, with weak PCM data output
internal pull-down
30 | SPI1_CSB Input with weak Chip select for SPI, active low

internal pull-up

4T 14 W
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VDD supply with On-chip Input

31 VDD Supply Power within 3.0~3.3V
32 GND VSS Ground
33 | SpI_cLK |  \MPut with weak SPI clock
internal pull-down
CMOS output,
34 | SPI_MISO | tri-state, with weak SPI data output
internal pull-down
35 | spi_pogy | CMOS Tnput, with weak SPI data input
internal pull-down
36 LED1 Open drain output LED driver
37 LEDO Open drain output LED driver
Take high to enable
high-voltage linear regulator
38 | VREGEN Analogue and switch-mode Regulator.
both low-voltage requlator and
audio low-voltage regulator
1.8V (+) supply with On-chip
39 | 1.8V_0UT Supply Power output within 1.7~1.9V
40 GND VSS Ground
41 VBATT Battery terminal + Lithium jqp/polymgr battery
positive terminal.
42 | CHG_IN Charger input Lithium ion/polymer battery
charger input
43 GND VSS Ground
44 | SPK B P Analogue Speaker output positive, right
45 | SPK_ B N Analogue Speaker output negative, right
46 | SPK A P Analogue Speaker output positive, left
47 | SPK_AN Analogue Speaker output negative, left
48 GND VSS Ground
49 | MIC B P Analogue Microphone ipput positive,
right
50 | MIC BN Analogue Microphone ipput negative,
right
51 | MIC_A P Analogue Microphone input positive, left
52 | MIC_AN Analogue Microphone input negative, left
53 | MIC BIAS Analogue Microphone bias
Bi-directional with
54 P100 programmable strength | Programmable input/output line
internal pull-up/down
Bi-directional with
55 PI01 programmable strength | Programmable input/output line

internal pull-up/down

% 5 50 k14 W
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56 NC — Leave unconnected

57 GND VSS Ground

58 | RF_ANT Analogue RF In/0ut

59 GND VSS Ground

60 NC — Leave unconnected

61 GND VSS Ground

62 | AUX_DAC Analogue 8-bit voltage-output DAC
63 GND VSS Ground

64 GND VSS Ground
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B, EAEAslEEAT

1. Bk 2 i€ A

W B B /A B X B

FHHEE -40 =150 °C
B (] 0 50 mA
vorsk -0.4 N v
VBATT 0.4 4.4 v
CHG_IN -0.4 6.3 v
VREGEN -0.4 4.9 v
LEDO. LEDI -0.4 4.4 v
BiFEdRE (VDD) 0.4 3.6 Y

2. HEEFEEREME:

#RAE &4 Bh E% B Hpr
TR E -20 20 +85 T
RF ¥ G U 15 -20 20 +85 T
miEsEE (VDD) 0 +3.3 +3.6 v
VREGEN 0 +3.3 +4.2 v
CHG_IN 0 +5.0 +6.5 v
VBATT 0 +3.3~+4.2 +4.4 v
HewmOak V§S-0.4 - VDD-0.4 v

97 3k 14 W
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3. +1.8V_OUTHEH H:
BE &M b=\ Ay =K EBqr

Normal Operation

OQurput voltage (Ijngd = 100mA ) 1.70 .80 1.95 v
Temperature coefficient =300 0 300 ppm/2C
Maximum output current 200 - - mA
Minimum load current 5 - - A
Drop-out voltage ( ljpgd = 200mA) - - 900 mV
Quigscent current (excliding load, linad < 1mA) 30 50 60 A

Low-power Mode ch

Quiescent current (excluding load, Tjggd < 100pA) 11 15 21 pA

(13 The regulator is in low power mode when the chip is in deep sleep mode, or in reset.

4. HBFE

CHG_IN: #AHE 45 6.3 v

FE iRt (VBATT rising to 4.2V) B 0 Bik B

Supply current {2l - 45 & ma
Maximum setting 14 mA
(I-CTRL = 15)
Banery trickle charpe current (b) {c)
Minimum setting 4 mA
(I-CTRL = 0}
Maxmmum battery fast charpe Headroomie)=> 0.7V 140 A
crrent (ECTRE = 15MeKd) Headroom - 120 mA
Minimum battery fast charge Headroom= 0.7V 40 mi
P i I- I i
tuspeatfECT I =i0) Headroom - is mA
Fast charge step size Spread =17% 8.3 mA
{(I-CTRL = 0 ta 15)
Trickle charpe voltags threshold 29 v
Float voltage (with correct trim value set), VELOAT (f) 417 42 423 k'
Float voltags trim step siza(f) 3 m
Battary charge termination current, % of fast charge 3 10 20 %

(a).Current into CHG_IN does not include current delivered to battery (ICHG_IN = IVBATT)

{(b).VBATT < Float voltags

(c).Charpe currant can be setin 16 equally spacad steps.

(d).Trickle charpe threshold < VBATT =< Float voltape

(e).Where headroom = CHG_IN - VBATT

(£).Float voltapge can be adjusted in 15 steps. Trim setting is determined in production test and must be loaded into the banery
charger by firmware during boot-up sequence
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ML (VBATT falling from 4.2V) B/p An | o i

Supply current(a) 1.5 2 (Y
Battzry current - -5 - [N
Battzry rechar gz hvstaresis(b) - 200 my

(a).Current into CHG_IN - does not include current delivered to battery (ICHG_IN — IVBATT)
(b).Hysteresis of (VFLOAT - VBATT) for charging to restart

XA ( CHG_IN oo low or disabled by firmware ) Bh i Ei] - Hifir

Supply current 1.5 2 s
Battery current -1 - 0 T
CHG_IW under-voltaps CHG_IN rising - ig - v
thresho ld CHG_IN falling - 3.7 - v
CHG_IN - VBATT lockout CHG_IN rising - 0.2 - v
threshold CHG_IN falling - 0.1 - v

5. MA/EBHEOSRE (5
| BFERn Bp b | B iy

Input Voltage Levels

VL mput bogic level low 03 0252 VDD v
Vi input logic level high 0.625x VDD - VDD + 0.3 v
VECHMITT Schmitt voltaps 0.25 x VDD - 0.625 x VDD vV

Output Voltage Levels

VoL output logic level low,

(ly = 4.0maA) ; 0.123 v

Viop output logic level high,
(ly = -4.0mA) 0.75 x VDD VDD v

Input and Tri-state Current with

li input leakape cument at Vin = VDD or 0V -100 0 100 A
oz tri-state output leakape cument at Vo = VDD or 0V -100 0 104 Y
With strong pull-up -100 A0 -10 pA
With strong pull-down 10 £ 100 nA
With weak pull-up 3 -1.0 0.2 T
With weak pull-down 0.2 1.0 5.0 T
Ty Input Capacitance 1.0 - 5.0 pF
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HARRS Bh  RE BA M

Rouw weak pulbup steeneth st VDD - 0.2V 0.5 2 M2
Rpdw weak pull-down strength at 0.2V 5 2 M2
Rpus stron g pull-up strength at VDD - 0.2V 10 - 30 K0
Rpds stron g pull-down strength at 0.2V 10 - 30 K0

6. A /B OSE (LED)

LED Driver Pads

Off current - | 2 [T0.%

On resistance - 20 33 0
On resistance, pad enabled
by battery charper

7. WA/EHROSE (UsB)
UsSB#iO _ Bp Eari BKX  BR

VDD _USB for correct USB operation 31 3.6 W

(VDD_USB equal to VDD)
Input Threshold

VL mput logic leval low - - 03VDD_USB W

WV input logic leval high 0.7vVDD USB - - v

Input Leakage Current
VSS < VIN < VDD _USB(a) -1 1 5 wA

C; Input capacitance 2.5 - 10.0 p

Output Voltage Levels to Correetly Terminated USB Cable

VoL output logic lavel low 0.0 - 0.2 v

Vi output logic level high 2B - VDD _USB v

[a} Internal USB pull-up disabled
8. WIA/S O CAuxilliary ADC)
Auxiliary ADC B bl - Hifr

Resolution - - 10 Bits

Input voltage rangeld) . : 2
(LSB size = VDD _ANA/1023 ) 0 » VDD_ANA V

Aecuracy INL -1 - L LSB
(Guaranteed monotonic) | DNL 0 - 1 LSB

Offset -1 - L LSB
Gain Error -0.8 - 0.8 %

Input Bandwidth - 100 - kHz

[
L
w

Conversion time

Sample rate(b) - - 700 Ramples/s

(a) VDD _ANA =-+1.5V (Internal voltage regulation ?
b} ADC is accessed through the VM function. The sample rate given is achieved as part of this function

¥ 10 7 Jtk 14 W
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9. A/ HEDOEHE (Auxiliary DAC)
Auxiliary DAC - B RE £k BAr

Resolution - - 8 Bits
Average output step size(a) 12.5 14.5 17.0 mV
QOuiput Voltage monotonicia)

Voliage range (10 = 0mA) VS5 - VDD v
Current range -10.0 - 0.1 mA
Minimum output voliage ([O=100pA) 0.0 - 0.2 vV
Maximum output voliage (10=10mA) VDD -0.3 - VDD vV
High lmpedance leakage current -1 - 1 LA
Offset =220 - 120 mV
Integral non-lnearitv(a) -2 - 2 LSB
Settling time (50pF load) - - ] us

(2) Specified for an output voltage between 0.2V and VDD - 0.2V, Output is high impedance when chip is in Deep Sleep mode.

10, T AEERIEaE (HAEHRR)

2 & B®Ap L %] BK A
Resolution - - 16 Bits
Input Sample 8 - 44.1 kHz
Rate, Fsample

Fsample
fin= 1kHz 8kHz - 79 - dB
BW = — —
R— 20Hz—20kHz it : 77 * ¢h
IEALI Note A-Weighted =
. T i 16kHz - 76 - dB
Ratio, S\Rfﬁ:l THD=N < 1%

L 50m Vpk-pk input | 22.050kHz - 76 - B
32kHz 75 dB
44.1kHz 75 dB

Digital Gain Digital Gain Resolution = 1/32dB -24 21.3 dB
Analogue Gain Analogue Gain Resolution = 3dB - - 42 dB
Input full scale at maximum gain (differential) - 4 - mV rims
Input full scale at minimum gain (differential) - 800 - mV rms
3dB Bandwidth - 20 - kHz
Microphone mode input impedance - .0 - Q
THD-N (microphone input) @ 30mV rms input - 0.04 - %

(a) Improved SNR performance can be achieved at the expense of current consum ption. See Optimising BlueCore3-Multimedia ADC
Performance Application Note for details.

o117 odk 14 W
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L. MEREEE (FUEERg)

&fF t L)

B’X

M

Resolution . . 16 Bits
Input Sample & . 48 kHz
Rate, Fsample
Fsample
fin = lkHz fkHz - 03 - dB
B'W =20Hz—
: TT.025kHz - 53 . dB
Sienal o 2kHz
Signal to Noise K
Ratio. SNR A-Weighted T6kHz - 03 2 dB
B THD-+N <0.01%
DdBFS signal 22.050kHz - 03 - dB
o 32kHz z %3 2 a8
44, 1kHz - 25 - dB
Digital Gain Digital Gain Resolution = 1/32dB -24 - 21.5 dB
Analogue Gam Analogue Gam Resolution = 3dB 0 - -21 dB
OQutput voltage full-scale swing (differential)(a) - 750 - mV rms
Resistive 16(&) - 0.C. 0
Allowed Load
Capacitive - - 500 pF
THD+N 100k load - - 0.01 %
THD+N 160 load - - 0.1 %
SNR (Load = 160, 0dBFS input relative to digital silence) - 05 - dB

(2) Any combination of pain (digital and / or analo pue) and input signal

the minimum or maximum signal level (analogue or digital) could result in distortion.

12, IhiE

FHER AR

I6MHz

which results in the output signal level exceeding

Operation

- Stand-by - | Host connection 0.06 n.07 mA
- Pape Scan - Interval = 1280ms | 0.45 0.5 mA
- Inguiry and Page - Inquiry scan = 0,84 0.88 mA
Scan 1280ms
Page scan =
1280ms
Master ACL - No traffic 4.4 4.4 mA
Master ACL - File transfer TX 0.1 0.2 mA
Master ACL - Sniff = 40ms 1.8 1.9 mA
Master ACL - Sniff = 1280ms 0.19 0.2 mA
Master eSCO EV3 - 22 23 mA
Master e3C0 EV3 Setting §1 24 24 mA
Master e3C0 2EV3 Setting §2 22 22 mA
Master eSCO 2EV3 Setting §3 17 17 mA
Master e3C0O EVS - L& i) maA
Master eSCO HV1 - 40 42 mA

¥ o12 7 Odk 14 W
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Master eSCO HWV3 - 22 23 mA
Master e3C0 HV3 Sniff = 30ms 21 22 mA
Slave ACL - Mo Traffic 15 15 mA
Slave ACL - File transfer Rx 21 21 mA
Slave ACL - Sniff = 40ms 1.6 1.7 mA
Slave ACL - Sniff = 1280ms 0.26 0.26 mA
Slave eSCO EV3 - 25 26 mA
Slave eSCO EV3 Setting 81 27 27 mA
Slave eSCO 2EV3 Setting 52 27 28 mA
Slave eSCO 2 EV3 Setting 53 24 25 mA
Slave eSCOo EVS - 22 22 mA
Slave SCO HWV1 - 39 42 mA
Slave SCO HWV2 - 26 28 mA
Slave sCO HWV3 Sniff = 30ms 21 22 mA

12, Kalimba DSPSi &

ISP ) Bufr

DSP core (including PM memory access) Mmmimum (NOF) 0.11 | mAMIPS
Maximum (MAC) 0.32 mAMIPS

DSP memory access (DM or DM2) 008 mAMIPS

13, BEIEHE BRI ( Temperature = +20°C)

Device Activity/State EH ﬁ-ﬂ
Peak current during cold boot 43 m A
Peak TX current Master 43 m A
Peak RX current Master 43 m A
Peak TX current Slave 45 m A
Peak RX current Slave 45 m A

Tuv SRS

1. Transmitter - Basic Data Rate

Radio Characteristics Temperature = +20°C
Bluetoo th z
Min| Tvp Max L Unit
= Specification
(2 : 3 i
Maximum RF transmit pDﬁ.'EF[J nah ' 4 F -6 o +413) dBm
‘v".al':.at'.nn in RF_pmﬁ'Er {J'\EL ttLj[T_:FratL;rE range . 7 ) . 4B
with compensation enabled (=)
Variation in RF power over temperature range 5 :
SHENIE .|}4> g 3 Z # dB
with compensation disabled ()
RF power control range = 35 - =16 dB
= : 5 % £ = = .
RF power range control resolution =) b.3 dB

Notes:

(1) BlueCoreS-Multimedia External frmware mamtams the transmit power to be within the Bluetooth
specification v2.0-+EDR limits,

(2} Measurement madeusinga PSKEY_LC_MAX TX POWER setting corresponds to a
PSKEY_ LC POWER_TABLE power table entry of 63.

(3) Class 2 RF transmit power range, Bluetooth v2.0+ EDR. specification.

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

(5) Resolution puaranteed over the range -5dB to -25dB relative to maximum power for TX Level =20,

13 7 14 I
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2. Transmitter - Enhanced Data Rate

Radio Characteristics Temperature =+20C
. Bluetooth ot
Y y i
Min Typ Max Specification Unit
: - :

Maximum RF transmit pnm:rl'J d - -2 - -6 to —-1[':' dBm
Relative transmit power (3) - 0.2 - <} 1o +1 dR
EDR Differential Phase Encoding - & - - %

Notes:

(1} BlueCoreS-Multimedia External firmware maintains the transmit power to be within the Bluetooth v2.0 +
EDR specification limits

(2} Class 2 RF transmit power range, Bluetooth v2.0 + EDR specification,

(3) Measurements methods are in accordance with the EDR RF Test Spectfication +2.0.E.2.

3. Receiver — Basic Data Rate

Radio Characteristics Temperature = +20°C
Frequency 2 : Bluetooth g
. 't y M
(GGHz) Hia Typ Wiax Specification Wi
2402 - -85.5 -
STl ot :'all = "
%"5:.“ Ky a1 BEn 2441 : 85,5 E <70 dBm
r all packet types
2480 - -86.5 -
Maximum receved signal at 0.1% BER - =10 - =20 dBm

4., Receiver —Enhanced Data Rate

Radio Characteristics Temperature = +20°C
i g i : Bluetooth gzl
Mo dulation Min Typ Max Specification Unit
m/4 DQPSK - 79 - =70 iB
Sensitivity at 0.01% g = iiivh
BER™ EDPSK - 5 - =70 dBm
Maximum received signal w4 DOPSK 5 =10 - =20 dBm
at 0.1% BER"'
BDPSK . =10 - =20 dBm

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

14 T 14



