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SCOPE

Section 1: Introduction

The BCM2035 is a single-chip, HCI compliant bluetooth transceiver. Figure 1 illustrates t
bluetooth system. The BCM2035 is versatile and provides several user-configurable opti

yersina

document also serves as a reference for general operation and configuration of the
used in conjunction with the BCM2035 Data Sheet when creating a BCM2035 bz

The BCM2035 communicates to the host processor via the bluetoot d HCI interface. The host

processor, PC or embedded, executes the bluetooth upper stack and a| jon software. The customer is
responsible for the host processor software. @\
)
Host Processor Software
Higher Layers & Application Software Bluetooth Upper Stack
Running on Host
Processor
Audio Host Controller Interface
_/
———————————————— ~
IfBCM2035 |
| Link Level Medium Access Management & |
| Packet Level Channel Access Control |
: I
| Audio Host Controller Interface
| I
: I
I Link Manager I Focus of this document the
BCM2035 User Manual.
I
. | > This document addresses
I Link Controller BCM2035 hardware and
| I software configuration
I
: Physical Layer |
| Baseband |
| I
| Radio :
| |—
o 5
'
See the BCM2035 Data Sheet for device electrical and mechanical specifications

Figure 1: BCM2035 Bluetooth System Overview

L
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Section 2: “Hardware System Overview” on page 5 provides a hardware system overview of the BCM2035.
The BCM2035 is partitioned into several blocks and the overall functions of the various blocks are described
in detail. This chapter also briefly describes the different configurations associated with each functional block.

Section 3: “BCM2035 Usage Models” on page 19 describes typical operational/application modes in which the
BCM2035 can be configured. Currently, only usage models for mobile phones and PC based appligation are
presented. < )

Section 4: “Hardware Configuration” on page 22 describes hardware configurable features M2035.

Section 5: “Software Configuration” on page 32 describes software configurable featur BCM2035.

Section 6: “Configuration Data File System” on page 63 describes the configuratior @@ image file format and
provides a detailed listing of all firmware configurable features.

Section 7: “Vendor-Specific HCI Command Reference” on page 75 provi eferénce for vendor specific
commands.

Section 8: “ASCII Hex File Download Protocol” on page 90 throu %1 1:¢
Format” on page 105 discuss in detail the file format and proto ord
configuration data images to the BCM2035.

figuration Data Image
ing mini-drivers and

Section 12: “UART Start-up Sequence” on page 108 and Section
provide a startup sequence example for specific applic
Due to the flexibility of the BCM2035, not all applicati onfigurati

ations are~addressed in this User Manual.
Please contact a Broadcom representative to rmine howhe BCM2035 in your bluetooth

5
¥ &2

: “US@Sequence” on page 111

.
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BCM2035 USeErR CONFIGURABLE FEATURES

The BCM2035 supports the following hardware and software features.

HARDWARE CONFIGURABLE FEATURES

e Hardware Mode Configuration
¢ Internal vs. external LPO

e Crystal power-down configuration for active-low or active-high. @E §

e System Clock Configuration
* Main system clock between 12-26 Mhz for normal operation.
* LPO clock (32.768 KHz) for low-power operation.
¢ Frequency trimming

* Low Power Oscillator Configuration
* Transport Configuration @
« UART %
e USB
e Debug UART
* EEPROM Configuration
*  Connectivity with and without EEPROM. @
External Memory Configuration %
* 8 Bit SRAM or FLASH (128 KB) @ &

* PCM Configuration
* Connectivity to CODEC
* Internal vs. External Voltage Regulw

.
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SOFTWARE CONFIGURABLE FEATURES

e Startup/Boot sequence
e Transport Configuration
e USB descriptors
¢ UART baud rates
e PCM Configuration
¢ Master/slave, frame sync
e PCM data rate (128, 256, 512, 1024, 2048 kHz)
¢ Data format - linear, a-law, u-law
* SCO Configuration
e SCO over UART
e SCO over USB
e Test mode
¢ Power Management
e Qut-of-band signaling for low-power operation.
e USB suspend and resume
e Sniff, hold & park

e Sleep Mode Operation
e EEPROM Access Speed
e |2C data rate at 100K, 200K & 400K

Configuration Data File System

* AFH Hoping Sequence @
¢ Fast Connection Q

Mini-drivers

e Flash update

REFERENCES
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BCM2035 Firmware
Bluetooth SIG Specificatic
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&
©

.

« EEPROM update V Q!

ystem Core v1.1, February 22, 2001.

Bluetooth SIG Sio of the|Bluetdoth System Profiles v1.1, February 22, 2001.
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Section 2: Hardware System Overview
INTRODUCTION
The BCM2035 is Bluetooth Core Specification version 1.1 compliant and designed for u§e.in dard HCI
UART or HCI USB applications. Figure 2 shows a detailed hardware functional block dia e BCM2035

S
&

The combination of the Bluetooth Baseband Controller (BBC), the Peripheral Transpo
ROM based Microprocessor Unit (uPU) provide a complete lower layer Bluetooth p «@
Link Controller (LC), the Link Manager (LM), and the HCI interface. /L

tack including the

BCM2035 FUNCTIONAL BLOCK DIAGRAM

BCM2035 ASIC INTERFACE
PTU Bluetooth Baseband Core RADIO
PCM_BCLK ~t——» R e e R RRRCERTEES
Pcﬁ%ﬂ - > PCM : TranAs;-lit Datapast:O — : MODEM
POM_SYNC == ’ FIFO ‘ ’ FIFO ‘ ’ FIFO ‘

USB_DETACH 9| : MDéigiIlatI = Transmiter » PA_OUTN
USB_DN t—— Link Control : odulator | » PA_OUTP
USB_DP 4 uss > ’ FHC ‘ unit ’ PMU ‘ = :

BT_WAKE L P
v i UART . Receive Datapath : :
UART_CTS_N - : ’ ACL ‘ ’ SCO ‘ ’ LMP ‘ : : :
UART_RXD L : FIFO FIFO FIFO : : H
UART_TXD w—— | | == : # BIASCVAR
: Calibration | : LOCAL » CPOUT
: and ¢ OSC
: Control : GEN » IBGVCO
EEPROM_CLK : P : : » VCTRL
cerrom oaTh <] »| Microprocessor Unit SYSTEM ‘
LPO_IN/LPO_RES -——» CONTROL :
XTAL_PD - 8051 Clock : :
TX_PU_TDD_N/ Core RAM ROM : :
LINK_IND/LPO_OUT ™% : :
TX_PU_TDD ¢ : :
- VOL : Digital | :
P ADDR(170) % H H : De?nod 4-} foce LNA_INN
5N 41 [ External | [PIO : G Y I LNA_INP
Rt Ry XTAL L Sme |
emory Bsc | [ LNKIND Ve :
I/F XTAL_PD / :

J

4 1 @
2 m 23233 Legend
@ @ n Qo E B " N
s m ] 5 N B = Available only on 100pin package
I o3z Q —— Normal Signals
z
g7 3

S\
i%&) Figure ZMOSS Hardware Functional Block Diagram

L
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BCM2035 RADIO TRANSCEIVER

The BCM2035 has an integrated radio transceiver that has been optimized for use in 2.4 GHz Bluetooth
wireless systems. It has been designed to provide low-power, low-cost, robust communications for applications
operating in the globally available 2.4 GHz unlicensed ISM band. It is fully compliant with the Bluetogth Radio
Specification v1.1 and meets or exceeds the requirements to provide the highest communication ality

of service.
MODULATOR AND DEMODULATOR (MODEM) %

The BCM2035 Modem interfaces with the BBC and prepares the serial data from aseband suitable for
transmitting. The main functions of the modem block include digital modulati demodulation, bit
synchronization and calibration and control.

Digital Modulator

Digital Demodulator and Bit Synchronizer

The Digital Demodulator and Bit Synchronizer takes
frequency tracking and bit synchronization algorithm.

Calibration and Control Q

The calibration and control section provides-the radio timing
been optimized for power savings.

The BCM2035 radio transceiver featdre ;ion scheme that is fully self-contained in the

radio and is fully automated. No u d during normal operation or during manufacturing
5 the performance of all the major blocks within the

to provide the optimal performancé. i
radio to within 2% of optimal conditiens, inclu d phase characteristics of filters, matching between
key components, and key . Thista

istake 0 account process variation and temperature variation.
Calibration occurs transp ing no d = ration during the settling time of the hops and calibrates for
temperature variations as ice d-heats during normal operation in its environment.

.
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RECEIVER PATH

TRANSMITTER PATH

The BCM2035 features a fully-integrated zero IF transmitter. The baseband transmit data is digitally GFSK
modulated in the modem block and up-converted to the 2.4 GHz ISM band in the Transmitter Path. The
Transmitter Path consists of signal filtering, 1/Q up-conversion, output power amplifier (PA), and RF filtering.

Power Amplifier (PA)

matching and filtering to use with the BCM2035. Due to the linear nature of the PA ined with the fully-

rtnonic and spurious
tegrated next to the cellular
for spurious and radiated

requirements. For integrated mobile handset applications where the Bluetooth(i

radio, minimal external filtering can be applied to achieve near thermal nojse’leve
noise emissions.

The PA supports a power offset that can be set to one of four maxim @power levels in 2 dB increments.
In addition, 24 dB of power control in 2 dB steps is supportec@ rol functions.

signal for demodulation in the
degree of linearity, an extended
eration in the noisy 2.4 GHz ISM
most applications with no off-chip filtering. For
s \ntegrated close to the cellular transmitter,
he receiver by the cellular transmit waveform.

Receiver Signal Strength Indicatoﬁ@b
The radio portion of the BCM203 E !s an RS @o the baseband so that the controller can take part

2 Pro
in a Bluetooth power-controll provi metric of its own receiver signal strength to determine

The Receiver Path uses a 2 MHz low IF scheme to d rt the rec @
digital demodulator and bit synchronizer. The Receiver R rovid %
dynamic range, and high order on-chip channel fil - ensur le
band. The on-chip filtering enables the BCM20 be used i

integrated handset operation where the Bl h function I
minimal filtering is required to eliminate the desensitizatio

N

ts output power.

tion provid %ast frequency hopping (1600 hops/second) across the 79 maximum

¢ LO generati ub-block employs a proprietary architecture for high immunity to LO

pulling duri

The B %ses an external RF and IF loop filter. The RF loop filter uses the different values depending

ont e frequency or crystal being used. The BCM2035 Data Sheet has recommendations for the
n a

nd IF loop filter topology and component values.

Document

.
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BLUETOOTH BASEBAND CORE

The Bluetooth Baseband Core (BBC) implements all of the time critical functions required for high performance
Bluetooth operation. The BBC manages the buffering, segmentation, and routing of data for all connections. It
also buffers data that passes through it, handles data flow control, schedules SCO/ACL TX/RX tra ctions,
monitors Bluetooth slot usage, optimally segments and packages data into baseband packet 9
connection status indicators, and composes and decodes HCI packets. In addition to these f

independently handles HCI event types, and HCl command types.

Several transmit and receive functions are also implemented in the BBC hardware to i = refiability and
security of the Tx/Rx data before sending over the air.

In the receive datapath, the BBC performs symbol timing recovery, data de-f orward error correction
iQ

(FEC), header error control (HEC), cyclic redundancy check (CRC), data decryptien, and data de-whitening.

In the transmit datapath, the BBC performs data framing, FEC generation,@neration, CRC generation,

key generation, data encryption, and data whitening. %
FREQUENCY HOPPING GENERATOR @ %
The frequency hopping sequence generator selects the co hopping ch mber depending on the

Link Controller state, Bluetooth clock, and the device add
LINK CONTROL LAYER i

The Link Control Layer is part of the Bluetooth link coné S thi !are implemented in dedicated logic in

the Link Control Unit (LCU). This layer con of 9 Controller that takes commands from the
software, and other controllers that are activate onfig

Control tasks. Each task performs a differs

STANDBY and CONNECTION. In %
INQUIRY SCAN, PARK, SNIFF, 2@ 2

TEST MODE SUPPORT %
The BCM2035 fully su @oot as described in Part I:1 of the Specification of the Bluetooth

System Version 1.1 es the Transmitter Tests, Normal and Delayed Loopback Tests, and Reduced
Hopping Sequen

%rd Bluetooth Test Mode, the BCM2035 also supports enhanced testing features to
g and qualification and type approval testing. These features include:

In addition to
simplify RF de

* Fixed frequency carrier wave (unmodulated) transmission

U ifies some type approval measurements (Japan)
Aids/in transmitter performance analysis
@d frequency constant receiver mode
Receiver output directed to 1/O pin

e Allows for direct BER measurements using standard RF test equipment
* Facilitates spurious emissions testing for receive mode

.
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* Fixed frequency constant transmission
e 8-bit fixed pattern or PRBS-9
¢ Enables modulated signal measurements with standard RF test equipment
* Fixed frequency connectionless Bluetooth packet transmission
¢ All packet types supported
e 8-bit fixed pattern or PRBS-9 payload

.
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POwWER MANAGEMENT UNIT

The Power Management Unit (PMU) provides power management features that can be invoked by either
software through power management registers, or packet handling in the baseband core. The following
sections are power management functions provided by the BCM2035.

RF Power Management Q

The BBC generates power down control signals for the transmit path, receive path, PLL, a mplifier
to the 2.4-GHz transceiver. The transceiver then processes the power down functions a

BBC Power Management

There are several low power operations for the BBC: &

Physical layer packet handling turns RF on and off dynamically within pac and“Rx.

Bluetooth specified low-power connection modes: Sniff, Hold, and Par % these low-power connection

modes, the BCM2035 runs on the Low Power Oscillator and wakes ra’pre-defined time period.

Lower Power Shutdown

The BCM2035 provides a Low Power Shutdown feature tha

and any other devices in the system, remain operational”W BCNi2035is ot needed in the system,
VDD_RF and VDD_CORE are shut down while VD I@ ft pow% g allows the BCM2035 to be
effectively off while keeping the 1/O pins powered sothiatthey do not draw e current from any other devices
connected to the 1/0.

During low power shutdown state, as long as.VDD_lO remai
stated and most inputs signals are disabled. oltagesn

operation. This is done to prevent curre r credté ding on any digital signals in the system, and
ane e

enables the BCM2035 to be fully inte N mb
savings modes.
Two signals on BCM2035, the %gpﬁen y ref

that

designed to be high imped
VDD_IO power applied t@
When the BCM2035/is pawered on from this\state, it is the same as a normal power-up and the device does
not contain any in about its s fore being powered-down.

&
S
S

.
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Host Controller Power Management

When running in USB mode, the BCM2035 supports the USB version 1.1 specification, suspend/resume
signaling as well as remote wake-up signaling for power control.

When running in UART mode, the BCM2035 may be configured such that dedicated signals are yused for power

management hand-shaking between the BCM2035 and the host. The basic power saving fun /\ pported
by those hand-shaking signals include the standard Bluetooth defined power savings 3s ds well as

standby modes of operation.

An alternative to using the BT_WAKE and HOST_WAKE signaling uses the CTS .®‘ as a combination
of UART hardware handshake signals during normal operation and as BT_WAKEandHOST_WAKE when the

device has been placed into a power savings mode, as described in Table 1.

Table 1: Power Savings Mode Descrip&

Pin Direction Description

BT_WAKE Host Output Bluetooth Device wake-up: m the host to the Bluetooth

BT Input device that the host requi
Asserted = Wake up or,
De-asserted = Bluetooth

This signal can b igured to be %
LOW via vendor ;@1 mmanad (K
configuration};lata\ &
HOST_WAKE BT Output Host Wake-%ﬁj%w&als fro Iuél/ooth device to the host that the
ion.

Host Input Bluetooth'devi uires_attent
Asserte ake up or remai
De-asserted = Host

This.signal can be
LO id ¥endq €
@f@l ation data.

XTAL_PD BT Outp rystal Po

ake ing on context)
€ep criteria are met.

D HIGH or ASSERTED
rite_Sleep_Mode) or via

awake (depending on context)
p when sleep criteria are met.

ed to be ASSERTED HIGH or ASSERTED
ommand (HCI_Write_Sleep_Mode) or via

signal is ASSERTED by the BCM2035 to indicate
clock can be shut-down (this feature no longer requires
the deyice in External LPO mode).

Crys er-Down mode:
ig. erted s external frequency reference may be powered down
I@ rted = external frequency reference required
<§@ ystal power down mode is set through the mode strap pins (TM[3:0]).
< //;TE

Crystal Power-Down signal can be configured via the TM[3:0] bits
e ASSERTED HIGH or ASSERTED LOW.

a @ nel map selection. The BCM2035 also integrates a programmable hardware acceleration engine and

uency hop mapping tables to enable future support of AFH.

.
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FAST CONNECTION

The BCM2035 supports page scan and inquiry scan modes that significantly reduce the average inquiry
response and connection times. These scanning modes are compatible with the Bluetooth version 1.1 page
and inquiry procedures and are designed to be forward compatible to Bluetooth version 1.x extension fast
connection mode.

MICROPROCESSOR UNIT %

The Microprocessor Unit (uPU) runs software from the Link Control (LC) layer, up @ost Controller

Interface (HCI). The microprocessor is an enhanced performance 8051 microcontrg @ 'The UPU also consists

of the peripheral input/output, external memory interface (only available in the and 104-pin package
2()

for debug), 144 kbytes of ROM memory for program storage and boot ROM kbytes of RAM for data
scratchpad and patch RAM code, and interface to the PTU.

The internal boot ROM allows for flexibility during power-on reset to @same device to be used in
various configurations, including USB or UART and with or without seriaJEEPROM. At power-up,
the lower layer protocol stack is executed from the internal ROM me

External patches may be applied to the ROM based firmware to provide flexib bug fixes or features
additions. These patches may be downloaded from the @lﬂv BC 0% ough the USB or UART
transports, or by using an external serial EEPROM memory w or-downloading via UART or
USB is identical to the proven interface of the BCM20

Optionally, for code development, a 100-pin or 104-pifversion of th ponent is available which allows for
the interface to an external flash memory.

The 8051 core is object code compatible withstry

PROGRAMMABLE I/O (PIO) P

andard 8051 microcontroller.

Pin Direction Description
GPIOO W/AKE Eﬁ'jﬁAKE and HOST_WAKE are side band signals used for low power
operation while using the UART transport.

GPIO1 XTAL_PD XTAL_PD is an output signal that can be used to shutdown system
clock for low power operation. This can be configured by the user as an
active high or an active low signal.

G ADDR_17 This signal is used as an address pin to enable the 8051 processor to
access a 2M Flash. This option is only available on the 100-pin and
104-pin package.

\GPIO3 HOST_WAKE  BT_WAKE and HOST_WAKE are side band signals used for low power

operation while using the UART transport.

.
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Table 2: PIO/GPIO Assignment for the BCM2035 (Cont.)

Pin Direction Description

GPIO4 TX_PU_TDD_N/  This pin has multiple functions. In normal mode, the default
LINK_IND/ configuration is TX_PU_TDD_N (see “External TDD Switch

LPO_OUT Control” on page 14). In RF mode, the signal functions ag’'the
LPO_OUT indicator. The signal can be configured by thé userfor Link
indication (LINK_IND).

GPIO5 EEPROM_CLK  EEPROM_CLK and EEPROM_DATA signals aredus nnect with
an external EEPROM with 12C interface.

GPIO6 EEPROM_DATA EEPROM_CLK and EEPROM_DATA signal @ d to connect with
an external EEPROM with 12C interface.m

detachment and attachment to the

GPIO7 USB_DETACH  This signal is used by the BCMZOSW@MI USB device
T

EEPROM INTERFACE

The BCM2035 provides the BSC (Broadcom Serial Control) ma
CPU to generate four different types of BSC transfers on the bu

B-enumeration information, SDP service record,
atches, or da

00-p d 104-pin package) allows 8051 microcontroller
e Flash memory and SRAM. The interface can access 128
erna

RAM with no bank switching required.
)

s of intérnakRAM, which is mapped between general-purpose scratch pad memory
144 kbyt M used for the lower layer protocol stack, test mode software, and

memory capability enables the addition of code changes for purposes of feature

.
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SYSTEM CONTROL

SYSTEM CLOCK

The BCM2035 uses two different clock references for normal and low-power operational modes.
operation, the BCM2035 uses an external crystal or external frequency reference driven by

power mode operation, the BCM2035 uses either an external 32.768 kHz or fully integrated i

oscillator (LPO) for system timing reference. @
EXTERNAL RESET @

The BCM2035 has an integrated power-on reset circuit, which will which will ely reset all circuits to a
known power on state. This action can also be driven by an external r ignal, which can be used to
externally control the device, forcing it into a power-on reset state. The sj , RESET_N is an active low
signal that has an internal pull-up resistor and is not required to be con ost applications. No external
pull-up resistor is required.

A

EXTERNAL TDD SwiTCH CONTROL
The BCM2035 provides two signals to control an external time division e
(T/R) switch. A differential output, TX_PU_TDD and T DD_N
provided to simplify interfacing to any switch or pin etype swit

PERIPHERAL TRANSPORT UNIT V

) or transmit and receiver
nd active low signals are

PCM INTERFACE

The PCM Interface on the BCM%@” onne ear PCM Codec devices in master or slave mode. In
master mode, the BCM2035 gergrates-the P BCLKand PCM_SYNC signals, and in slave mode, these

signals are provided by anothe ster on§ PCM interface and are inputs to the BCM2035. The PCM

interface may also be co ed.in uch that the PCM_BCLK signal comes from the master,

while the PCM_SYNC s es from t , Or vice-versa.
The BCM2035 sup, to three @annels through the PCM Interface and each channel can be

independently ma y of the av. e slots in a frame.
The configur: the’PCM interface may be adjusted by the host through the use of Vendor Specific HCI
Commands:

@@

.
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BCM2035

SYSTEM DIAGRAM

Figure 3 shows three options for connecting a BCM2035 to a PCM codec device as either a master, slave, or

hybrid type connection.

PCM_IN | i
PCM
Codec < PCM_OUT BCM2035
(Master) VDD BCLK _ | (Slave) @
VDD_SYNC —
PCM Interface Slave Mode
PCM_IN |
PCM
o e PCM_OUT BcM2035s |
(Slave) VDD _BCLK (Master)
P VDD_SYNC
PCM Interface Master Mode
PCM_IN |
PCM
Codec < PCM_OUT BCM2035
(Hybrid) VDD _BCLK (Hybrid)
VDD_SYNC .
PCM Interface Hybrid Mode

S
&

@@;m

L

MO% PCM Interface with Linear PCM Codec
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SLOT MAPPING

The BCM2035 supports up to 3 simultaneous full duplex SCO channels. These 3 channels are time
multiplexed onto the single PCM interface by using a time slotting scheme where the 8 kHz audio sample
interval is divided into up to 16 slots. The number of slots is dependant on the selected interface rate of 128,
256, 512, 1024, or 2048 kHz. The corresponding number of slots for these interface rates is 1, 2, ,: and 16
respectively. Transmit and receive PCM data from an SCO channel is always mapped to the samé
PCM data output driver tri-states its output on unused slots to allow other devices to share
interface signals. The data output driver tri-states its output after the falling edge of the PC uring the

last bit of the slot.

FRAME SYNC

The BCM2035 supports both short and long frame sync types in both master and IQ onfigurations. In the
short frame sync mode, the frame sync signal is an active high pulse at the 8 J{(Ez audio frame rate that is a

single bit period in width and synchronized to the rising edge of the bit clock. T slave will look for a high

on the falling edge of the bit clock and expect the first bit of the first slot t t the next rising edge of the

clock. In the long frame sync mode, the frame sync signal is again an acti se at the 8 kHz audio frame

rate; however, the duration is 3 bit periods and the pulse starts coinci i e first bit of the first slot.

DATA FORMATTING

The BCM2035 may be configured to generate and accept several different datafo . The BCM2035 uses

13 of the 16 bits in each PCM frame. The location and ord =<=r 3 bits i %o rable to support various
il be ig e input, and may be filled

data formats on the PCM interface. The remaining threebi i
with 0's, 1's, sign bit, or a programmed value on the ou 183-bit 2's complement data,

left justified and clocked most significant bit first. g;

USB INTERFACE
iant slave % e, with on-chip USB transceiver. The USB
| USB._specification as described in the Specification of the

The USB port is a USB 1.1 high-speed
interface on the BCM2035 complies with 1
Bluetooth System Version 1.1. K

The BCM2035 detects automatica

configuration is needed to selecf HCI as the t. The USB interface cannot be used simultaneously with
HCI UART.
The USB port contains threeJogical interfaces. Interface 0 contains a Control Endpoint (Endpoint 0x00) for HCI

int (Endp 2) for receiving ACL data, a Bulk Out Endpoint (Endpoint 0x02)
a,,and an Interrupt Endpoint (Endpoint 0x81) for HCI events.

commands, a Bul
for transmitting

Interface 1 Isochronous In and Out Endpoints (Endpoints 0x83 and 0x03) for SCO traffic. Several
alternate f Interface 1 are available to reserve the proper bandwidth for the isochronous data
depending e application.

ontains Bulk In and Bulk Out Endpoints (Endpoints 0x84 and 0x04) which are used for proprietary
ting-and debugging support and may be ignored during normal operation.

.
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The USB Device Descriptor, Configuration Descriptor, and String Descriptor are fully programmable if the
default settings are not desired. This allows the end manufacturer to customize the descriptors that the
BCM2035 uses to identify itself on the USB port, including the Vendor ID and Product ID. Up to two sets of
custom descriptors can be supplied so that the BCM2035 may boot using one set of descriptors and then later
re-enumerate using the second set of descriptors. The custom USB descriptor information may be stored in
external EEPROM so that it is available at boot time.

The USB Descriptor Tables on the following pages contain detailed default descriptor info%io rthe USB
interface.

UART @

The UART physical interface is a standard, 4-wire interface (RX,TX, RTS,C ith adjustable baud rates
from 9600 bps to 1.5 Mbps. The interface features an automatic baud raté detection capability that will return
lect

a baud rate selection from Table 3. Alternatively, the baud rate may b ed via a vendor specific UART
HCI command. It has a 240-byte receive FIFO and a 240-byte tra O. The interface supports the
Bluetooth 1.1 UART HCI specification. %
Table 3: Common Baud R@plas
Desired Baud UART Clock Divisor Baud Rate Actual BCM2035 Baud % Error
Rate (bps) (256-Desired Divisor) Adjustment Rate (bps) °
1500000 OXFF 0x00:- WO 0.00%
921600 OXFF (0x55) ) 923077 0.16%
460800 O0xFD /}\)&22/ 461538 0.16%
230400 OxFA <9x44 230796 0.17%
115200 OXF3 ox00/ /" 115385 0.16%
57600 OxE6 0XDO-\ 57692 0.16%

38400 0xD9 /Q»@L) / 38400 0.00%
28800 0 967\ O%oo 28846 0.16%

X
19200 0xB2 /7)) oxi 19200 0.00%

14400 < 0x98> 0x00 14423 0.16%

9600 oxes () oxe2 9600 0.00%

The baud rate -

2035 U is controlled by two values. The firstis a UART Clock Divisor (also called

the DLBR r N divides the 24 MHz reference clock by an integer multiple of 16. The second is a Baud
Rate Adj t (also called the DHBR register) that is used to specify a number of 24 MHz clock cycles to
stuff in

or second half of each bit time. Up to eight 24 MHz clock cycles can be inserted into the first
half it'time, and up to eight 24 MHz clock cycles can be inserted into the end of each bit time.

etting the baud rate manually, the UART Clock Divisor is an 8-bit value that is stored as 256 - Desired
or example, a desired divisor of 13 is stored as 256-13=243=0xF3.

"- Baud Rate Adjustment is also an 8-bit value, of which the 4 most significant bits are the number of
additional clock cycles to insert in the first half of each bit time, and the 4 least significant bits are the number

of clock cycles to insert in the second half of each bit time. If either of these two values is over 8, it is rounded
to 8.

.
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The baud rate of the BCM2035 UART is expressed as:
24 MHz/((16xUART Clock Divisor) + Total Inserted 24 MHz Clock Cycles)

Normally, the UART baud rate will be set by the parameters stored in the optional serial EEPROM, or by

to adjust the contents of the baud rate registers.

The BCM2035 UART will operate correctly with the Host UART as long as the combined b
two devices is within + 5%.

Auto-Baud Rate Detection

If no EEPROM is connected to the BCM2035 containing UART configuration%i\wgi , the BCM2035 may
be put into a state where it will attempt to automatically detect the baud rate<A’U' character (Hex 0x55) is sent
from the Host to train the BCM2035 UART when this feature is used.

.
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Section 3: BCM2035 Usage Models

MoBILE PHONE USAGE MODEL

The BCM2035 is designed to directly interface with new and existing handset designs as @igure 4.
The BCM2035 has a very flexible PCM and UART interfaces, enabling it to transpar ect with the
existing circuits. In addition, the TCXO and external LPO inputs allow the use of features of the
handset to further minimizing the size, power, and cost of the integration.

@

The BCM2035 incorporates a number of unique features to accommodate the
platforms.

ation into mobile phone

1. The PCM interface and UART interface have separate power domains‘allowing the BCM2035 to interface
with two separate devices with different interface voltage require

2. The PCM interface provides multiple modes of operation to sup th master and slave as well as
hybrid interfacing to single or multiple external codec devices.

3. The UART interface supports both hardware and software flow-based flow trol and with tight
integration with power control side band signaling to suppert\th estp ration.

4. The TCXO interface accommodates any of the typical refere frequenc by cell phones.

0 veNow) allows the device to
interface with TCXO devices with different start-up .
6. Both the TCXO and external LPO inputs are high-impedance inp hat-have minimal loading on the

driving source regardless of if the BCM2035 ha er applied't6.it orpower has been removed.

7. The internal power control on the transceiveypowe iercant set to a lower output power, saving
25% over the normal transmit power cons jon.

8. The highly linear design of the radio transc ensures tha £ device has the lowest output spurious
emissions regardless of the state of operation and hag y characterized in the global cellular
bands.

9. The transceiver design has exce g desensitization of the Bluetooth receiver) and

intermodulation performance (di

Bluetooth transmissions) in the e
iDEN). Minimal external filﬁgng e
ul

d signal caused by the mixing of the cellular and
: ' transmission (GSM, GPRS, CDMA, WCDMA, or
legration inside the handset.

10. Minimal external compo ere gration and very compact packaging is available,

eliminating the need fo d

.
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VDD_RF
VDD_CORE
—»
VvDD_IO ]
—
Voice
Codec
PCM
LA
VDD_IO
UART
Handset BCM2035
Baseband BT_WAKE
HOST_WAKEV
XTAL_PD
TCXO T XTALN
> ﬂ]]] VDD_PCM
Power Domain
7 VDD_IO
,A Power Domain
LPO LPO_INPUT
CLOCK o

©

©

S

Figure 4: Mobile Phone Usage Model
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BCM2035

PC PRobuCT USAGE MODEL

The BCM2035 can be directly interfaced using the HCI USB interface and fully supports embedded USB
applications such as laptop PC and PC motherboard integration, or as an external USB dongle peripheral
device. Figure 5 shows an example of a PC product usage model.

>

Host
PC

PCM
Codec
(Optional)

Serial
EEPROM

VDD_RF
—_—
VDD_CORE

VDD_USB

VDD_IO
—_

VDD_PCM
-

PCM
BCM2035

LINK_IND
e
PWR_IND
-

EEPROM_CLK
i

-
EEPROM_DATA
B

VA E VDD_USB

Power Domain

VDD_IO
Power Domain

N

Figure 5: PC Product Usage Model
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Section 4: Hardware Configuration

The BCM2035 is a single chip, HCI compliant Bluetooth transceiver. The Link Manager and Host Controller
Interface layers reside in the BCM2035 ROM, so no external Flash is required to operate the BCM2035. UART

and USB interfaces are supported for connection to the Host system. @
The BCM2035 employs several methods of configuration to provide support for specific applica . Yarious
items can be configured, including the reference crystal frequency, the transport to be use UART),

the use of internal or external Low Power Oscillator, option to use internal voltage regul escriptors,
UART Baud Rate and Bluetooth Device Address.

MoDE PINS &%

The hardware configuration of the BCM2035 is done through a combi strapping the Mode Pins
(TM[3:0]), and correctly connecting the desired transport (USB or UA

The Mode Pins, TM[3:0] are used to set configuration of specific re bl ide the BCM2035.
Specifically, the Mode Pins control the selection of internal or exte w Pow tor (LPO), and the
polarity of the XTAL_PD signal.

Table 4 defines the configurations selectable by the Mo i %
ettings

Table 4: M

T™_3 ™ 2 T™_1 TM_0 Description

0 0 0 0 Internal LPO n@ ;7 XTAL_PD is active HIGH (Crystal may
ered/do\ hen XTAL_PD is HIGH).
0 0 0 1 %served< < w>
0 0 })\ Reseﬁ%
0 0 1 1 Reserved_
0 1 0 0 Reserved
0 1 /0 1 /—Resewved
0 1 ( %\\B/yéerved
0 1 1 [(1 ) External LPO Required, XTAL_PD is active HIGH.
1 00 007/0 "0— Internal LPO Enabled, XTAL_PD is active LOW.
1 (9/) 0 1 External LPO Required, XTAL_PD is active LOW.
1 \Gb 1 0 Reserved
1 ﬂ 1 1 Reserved
({ (\\ 1 0 0 Reserved
1 1 0 1 Reserved
&U} 1 1 0 Reserved
1 1 1 1 Reserved

.
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SYSTEM CLOCK CONFIGURATION

CRYSTAL OSCILLATOR Q

The Internal/External LPO selection allows a design to take advantage of a precise external 32.768 kHz
oscillator if one is present in the design. The internal LPO may be used in a design in which no external 32.768
kHz oscillator is available. The advantage of using an external LPO when possible is that the higher precision
will allow longer intervals to be used in the power savings modes (Park, Sniff, Hold).

See “Low Power Oscillator” on page 24 regarding LPO connections for more details about how, BCM2035
I/O should be connected for internal or external LPO designs.

The XTAL_PD pin is an output that is used by the BCM2035 to indicate when the mai y be shut off
in a design that is feeding a clock signal to the BCM2035 rather than using the build oscillator circuit
with an external crystal. The mode pins are used to select the polarity of the XTAL

The XTAL_PD signal is not needed in a design using the BCM2035 oscillato, @@ i
because the BCM2035 shuts down the oscillator circuit internally when it i tnee

with an external crystal,

The default frequency reference setting is 15.36
3G handset platforms.

BCM2035
I I XTAL_IN
< “ Crystal lil
A I I XTAL_OUT
L e

@ Figure 6: BCM2035 Crystal Oscillator Configuration

.
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EXTERNAL FREQUENCY REFERENCE

An external frequency reference such as those generated by a TCXO signal may be directly connected to the
XTAL_IN pin on the BCM2035 as shown in Figure 7.The external frequency reference input is designed to not
change the loading on the TCXO when the BCM2035 is powered up or powered down.

XTAL_IN

BCM2035 @
—/

TCXO
1000pF

XTAL_OUT

No Connect

Figure 7: BCM2035 TCXO Comon
liring fo;park, hold, and sniff modes of

Low POWER OSCILLATOR

The BCM2035 uses the LPO clock to provide loy
operation. The LPO clock can either be provided
BCM2035 can operate using the internal LPO clock.

The accuracy of the internal LPO will lim

An optional external resistor (120k, 5%
LPO.

.
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LPO CLOCK INTERFACE

The BCM2035 can be configured for use with an external 32.768 kHz oscillator for low power operation. The
32.768 kHz clock should be connected to the LPO_IN/LPO_RES pin that can accept an analog or digital LPO
clock. The LPO_IN/LPO_RES provides a high impedance input and will not load the oscillator even when the
BCM2035 is powered down. Figure 8 shows the connectivity of BCM2035 to a 32.768 kHz oscil in external
LPO mode.

BCM2035

LPO_IN/LPO_RES

32.768 kHz

BCM2035
&
% e——— LPO_IN/LPO_RES
@ Figure 9: BCM2035 Connectivity For Internal LPO Mode

L
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TRANSPORT CONFIGURATION

The BCM2035 supports the HCI UART and HCI USB transports, and either one may be selected in a particular
design. The transport selection is mutually exclusive, so it is not possible to use both USB and UART in a single
application. The selection of USB or UART as the HCI transport is sensed by the BCM2035 Boot Raﬂer a
hardware reset has occurred. No special part number, HCI command, or configuration setting id to

select the transport.
To select UART as the transport, the BCM2035 USB and UART signals should be co %hown in

nnec
Figure 10. Connecting the USB signals to GND completely disables and powers off@ ansceiver,
L

eliminating excess current draw from the USB transceiver in UART designs. UP_RX m be connected

to GND. The BCM2035 will detect UART as the transport when UART_CTS_N is g/? by the Host.
/N
VDD_USB
USB_DP
USB_DN
HOST USB_DETACH
Processor
T UART_RXD BCM2035
RX UART_TXD
RTS UART_CTS_N
CcTS UART_RTS_N
»— UP_TX
UP_RX

Figure 10: B ART rt Configuration
Figure 11 shows the proper conn@sing th 2035 with the USB transport. UART_CTS_N must
B

be strapped to VDD to prevent 035 fr etecting activity on the CTS signal. The UART_RXD pin
should be connected to GN nt it fro / The UP_RX signal must also be connected to GND.

The BCM2035 will automatiea etect acti 0 USB transceiver when the device is connected to the
USB signals on the Hos

The USB_DETAC @ nd the re@twork allow the BCM2035 to control USB enumeration through
p

firmware. This is ~ gary in all g tions.

.
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|
w
<

® VDD_USB
HOST D+ I @ USB_DP >
Processor
D- USB_DN
:Withmj USB_DETACH >
BCM2035

470 ohm UART_RXD
UART_TXD
UART_CTS_N
»X— UART_RTS_N
.

1

UP_TX
UP_RX

.
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PCM CONFIGURATION

PCM HARDWARE SIGNALS

There are four signals used for the PCM interface; PCM_BCLK, PCM_SYNC, PCM_IN, and PCM L. The

PCM_BCLK signal is the bit clock that controls the timing for the other three signals. PCM_SY \\ /
sync pulse that marks the start of a new PCM frame. PCM_IN and PCM_OUT are the serial P atd i

and output.

The hardware connection between the PCM interface and a CODEC are the sa rdless of the
configuration of the PCM interface. The connections are shown in Figure 12.

CODEC BCM2035
SYNC PCM_SYNC S
CLK PCM_BCLK S
DATA_IN PCM_OUT
DATA_OUT PCM_IN

Figure 12:@ardwar ivity

The PCM_BCLK signal supp
number of available time slot
rates and the number of [¢)

au ;t CODEC connections. Table 5 lists the supported clock

ng
@ Tal@ j\?upported PCM Clock Rates

Supported Clock Rates Number of Time Slots Provided
128 kHz 1
256 kHz 2
512 kHz 4
L)) 1024 kHz 8
A 2048 kHz 16

.
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The PCM_SYNC signal supports two different sync formats - Long Sync, and Short Sync. The Long Sync
format generates or expects (depending on Master or Slave operation) a rising edge on the PCM_SYNC signal
at the beginning of the first bit of the first time slot, and generates or expects the falling edge of the PCM_SYNC
signal after the third bit of the first time slot. The Short Sync format generates or expects a one bit wide pulse
during the last bit of the last time slot (i.e. the bit just before the first bit of the first time slot).

EEPROM CONFIGURATION

/
Detailed timing diagrams for the PCM interface modes are provided in the BCM2035 data sh

The BCM2035 may store configuration information in an external EEPROM. Thjs is al:: Lrly useful ina USB

PC application in which it may not be desirable for the HOST to download i information each time
the BCM2035 is powered up.

Two 1/O pins, EEPROM_CLK and EEPROM_DATA, are provided f onnection to an EEPROM that
supports 12C serial interface. The EEPROM_DATA signal is open drali uires a pull-up resistor, whether
or not an EEPROM is present. The EEPROM_CLK signal is an %om the BCM2035 that controls the
clock for the serial EEPROM.

Figure 13 and Figure 14 on page 30 show the connectivity of BC ins (EEPROM_CLK and
EEPROM_DATA) for system with and without EEPRQO ively.
~ S
N 77
VvDD_IO
10k§
EEPROM BCM2035
DATA EEPROM_DATA
CLK EEPROM_CLK
] 1]
% Figure 13: BCM2035 Connection to EEPROM

S
S

Document

.
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e BCM2035 Q

EEPROM_DATA

>% EEPROM_CLK

N

Figure 14: BCM2035 Without EEP

ON-CHIP VOLTAGE REGULATOR %

The BCM2035 has a full integrated on-chip voltage regulé [he’on-chi @ or operates from a 3.3V
supply and can generate a 1.8V regulated supply. The - g Iatog& efectively enabled or disabled
@t reg

via the REG_CTRL pin. Figure 15 shows the configurati the in ator enabled.

3.3V

BCM2035

VvDD_IO
REG_CTRL

1.8V_REG 4———— VDD_CORE
Ferrite Bead

Figure 15: BCM2035 With On-Chip Regulator Enabled

@@

.
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BCM2035

Figure 16 shows the configuration with the internal regulator disabled.

3.3V
BCM2035
VDD_IO
REG_CTRL
External p—
Regulated @ — VDD_CORE
1.8V

V)

Y

>

~
Figure 16: BCM2035 With On-Ch@or Disa

R,

.
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Section 5: Software Configuration

INTRODUCTION

Figure 17 shows the high level power-up sequence for BCM2035. On power-up, the BCM2038 ini
hardware and begins executing the BOOT code.

The boot code performs RF programming to complete hardware initialization and sets e ution context
to the firmware. In the absence of valid RF configuration data (either via hard-wired s g, EEPROM or Flash
configuration) the boot code downloads a mini-driver to complete RF initialization.

Power-up Sequence for BCM2035

Power >
On

Initilize
Hardware

r

EXECUTE
BOOT
ROM
CODE

AN

h J
EXECUTE
FIRMWARE
CODE

Figure 17: BCM2035 High-Level Power-Up Sequence

L
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HARDWARE POWER-UP SEQUENCE

The BCM2035 contains a Power On Reset circuit. The desired voltage levels are checked for both CORE and
I/O power. An LPO clock is required (external or internal) for proper H/W initialization. Without the presence of
the LPO clock, the BCM2035 will remain in the state of reset (i.e crystal warm-up period) forev.

The following criteria must be met for the POR to occur successfully: @
béd/gé\nd

* If external LPO mode is selected, the LPO must be 32.768 kHz, ena stable.
e If a TCXO or other clock is being used for the main clock, the clo be enabled. If a crystal is being
used with the BCM2035 crystal oscillator circuit, it will start autg ly on power-up.

e Correct power levels must be applied to VDD_IO, VDD_COR
¢ RESET_N must transition from Low to High after power ha

RF VDD pins.
plied, orduring power-up.

Toggling the RESET_N signal Low and High at
to reboot and go through this Power-On Res

e encoded crystal frequency, downloading mini-drivers,
are or mini-driver (either from FLASH or program ROM).

correctly initializing the syste $
applying boot code patches

“Crystal Programming’

sequence:
1. Crystal Programm

2. Reading EEPROM or Flash farpatghes and code updates
3. Launchin g from either SH or program-ROM

&
S
S

lash” on page 37 discuss the three phases of the boot

.
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@ BCM2035 BOOT ROM SEQUENCE

CRYSTAL PROGRAMING

UPRX is ASSERTED

A\ J

DOWNLOAD
MINI_DRIVER VIA
UPRX (or UART if >

CTS is TRUE
following sensing

UPRX). Time is
dependendent on the
speed at which the
negotiated baud rate

APPLY
BOOT_ROM
PATCHES
(~5-100 ms)

NO

NO

Y LOAD FROM FLASH (100 Pin FPBGA)

SIGNATURE YES

is initiated
Y
PROGRAM INTERNAL LPO WITH NO MII\?IOBVR'\I‘\I;EQ?/IA
CRYSTAL OR INVALID EEPROM » | UART AND LAUNCH
FREQUENCY AND CTS ASSERTED BY HOST o MINI DRIVER
(~10 ms) (:4_55)
LOAD|PATCHES OR DRIVER FROM EEPROM
Y
DOWNLOAD
MINI_DRIVER
VALID YES BOOT_ROM MINI_DRIVER YES| FROM EEPROM
HEADER PRESENT PRESENT AND LAUNCH
MINI_DRIVER
(~100 -2000 ms)

IN
FLASH

NO

y

BLUETOOTH

LAUNCH

FIRMWARE
FROM
PROM

(Y _

BLUETOOTH
FIRMWARE
ENTRY

LAUNCH
FIRMWARE OR
MINI_DRIVER
FROM FLASH
(~675 ms)

Figure 18: BCM2035 Boot ROM Power-Up Sequence
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CRYSTAL PROGRAMMING

The BCM2035 supports several crystal frequency selection modes. Auto crystal frequency detection is
supported in the presence of an external LPO clock. List of supported crystal frequencies are shown in Table 6.
Crystal frequency settings can also be read from the EEPROM or programmed using a mini driver.

Table 6: 4-bit PLL_SEL Field of CLK_CTL Byte

Binary Decimal Crystal Frequency (Mhz)
0000 0 /192

0001 1 \\_19.68
0010 2 ()L 198

0011 3 12

0100 4 13

0101 5 (“) 7.68

0110 6 14.4

0111 7 16.8

1000 8 26

1001 ) () 20

1010 _10.¢ Variable/Wildcard
1011 ((n) 18

1100 N 19.44

1101 13 16.2

1110 1<</fﬁ 38.4
1111 //1% 15.36

There are six options for prog Mryuency.

1. All modes and UPRX pi RTE
up to 57600bps can iated (usi
crystal-frequency-

aracter 0x55) for the purpose of downloading an encoded-
ile-memory-programming-mini-driver. Downloading over

2. Alm \%d UPRX pin is ASSERTED and CTS is ASSERTED.
oot rom firmware senses CTS TRUE following sensing UPRX TRUE a baud rate of up to 1.5Mbps
C

ertain crystal frequencies) can be negotiated (using the 0x55 character) for the purpose of
loading a non-volatile-memory-programming mini-driver. Important: BCM2035 will not transmit RTS
@ il the 0x55 character is sampled and measured.

.
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3. External LPO

a. In this mode, an external LPO clock is used by the BCM2035 to determine the frequency of the external
crystal and complete the crystal programming phase. The external crystal must be one of the supported
frequencies show in Table 6 on page 35.

4. Internal LPO with valid serial EEPROM

a. The Configuration Data Header (stored/found in non-volatile-memory) header contains t
crystal-frequency programming information and is used to complete crystal programmin ce

6: “Configuration Data File System” on page 63 for the 12-Byte Fractional-N information PROM
The boot code will read the PLL_SEL[3:0] field to determine the crystal f ncy as per
Table 6 on page 35. If the PLL_SEL = 1010 (Variable/Wildcard) it will use the infor| inthe 12-Byte

Fractional-N field for crystal programming information.
5. Internal LPO with Invalid non-volatile-memory using Mini-Driver
a. In this mode, either the non-volatile-memory is absent, blank or does not’have.awvalid content (header
A(égﬁr

checksum failed). The HOST would download a mini driver via the U t that could be used to
program the non-volatile-memory (driver named eemd, flmd) or progrg‘ he encoded crystal frequency

(rfmd).

b.The HOST should assert CTS to indicate a baud rate negotiation ould take place and followed

by mini-driver download. Negotiation of baud-rate starts whendthe- transfnits the character 0x55.
(physically 57600ps is the limit over the UPRX port, 1.5mbpg-is tf i en combined with
certain crystal frequencies, logically the boot-rom firmware ed to approximately

330000bps). Important: The BCM2035 will not transim i % aracter is sampled,

0x31) at the negotiated baud rate. The host can use begin downloading the mini-
driver, or an optional micro-driver. Currently, th ) ‘
i r or a 200 byte micro-driver at the
25 milliseconds, respectively. The

.' (Ox2E) character for successful

reception or 'x' (0x78) character for negative acknowledgement—The ACK's and NACK's are sent to the
host at the negotiated baud rate bayd. Th i-dri houl®t be used to properly program the crystal
frequency and/or update non-vola nemory to

programming on subsequent bog

Following reception of a nack thehos
the process of negotiating for-baud.rg

.
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ReEaD EEPROM

An BSC EEPROM is required for storage of BlueRF encoded crystal frequency data. The EEPROM will be
connected to the 8051 microprocessor unit via GPIO5 and GPIO6. GPIO6 will provide the 8051's serial data
interface to the EEPROM (requires 10K Q pull-up no longer necessary as of BCM2035 with the 0-detecting
boot and bluetooth ROM-firmware yet remains to be tested for BCM2035). GPIO5 will provide /4\=~s 's serial
clock interface to the EEPROM. The EEPROM should be hardware configured for slave addres$s j
on the serial clock and data bus and should have a minimum capacity of seventy-two bits.

will be required to store boot code patches and configuration data.

The EEPROM header is read by the boot code and the header checksum is . A failed header
M Fe

checksum or a blank EEPROM will cause the boot code to bypass reading the OM-or boot code patches
or mini driver code.

Figure 18: “BCM2035 Boot ROM Power-Up Sequence,” on page 34 sho
to apply the boot code patches or for downloading the mini driver. Th
in the EEPROM using the File system format specified in the EEP section.

READ FLASH @ %

A 1 Mbit FLASH device is required for storage of Blu actional-N - e’flash will be connected to
BCM2035 via the external memory bus. The flash sho ecte BCZM2035's CSO0 pin.

PROM read sequence used
s or mini driver should be stored

uency dynamically or by reading the
m flash or not. First, it inspects the flash for

operation. A vendo
over the UART

N
&
©

The firmware is responsibl i izi OCES

read the serial EEPR uration data and to load any firmware patches. Once the

configuration data is Z%ze rhines the transport type (UART or USB) and goes to normal
ifi 3

.
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2035 FIRMWARE FLOW DIAGRAM

O

Expose Initilize Initilize
Initilize P Baseband
> USB > > HCI
System VF & Subsystem
RF 4
[
Determine
Transport
NO

Transport
Sensed

Normal
Operation

NO

Vendor Specific
Command

‘Download Minidriver",

BOOT
ROM

SOF
Interrupt
Sensed

Load
Mini Driver
Over USB

(~2-3s)

Load
Mini Driver
Over UART

(~4-5s)

v

Figure 19: BCM2035 Firmware Power-Up Sequence

L
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BCM2035 MINI-DRIVERS

Mini-drivers serve several purposes such as updating EEPROM, FLASH, changing baud rates, updating run-
time configuration data, etc. Depending on the purpose, the mini-driver is downloaded during different stages
of the device operation. The device should be setup to accept a mini-driver download. The procre to setup

the device to accept a mini-driver download depends on the device configuration (External {
XTAL Frequency, etc.), execution context of the device (Boot ROM or Firmware) and the.typ

ransport
(UART or USB). The ASCII HEX File download protocol (see “ASCII HEX File Download on page 92)
is used by the HOST to download a mini-driver image to the Host Controller. Table 7 li € mini-drivers
that exist for BCM2035.

After the mini-driver has been downloaded, the Host communicates with the
communication between the Host and the mini-driver running on the Hos
gach _mi

driver. The exact nature of
er depends on the purpose

of the mini-driver. Please refer to the release notes associated with ¢ vi4driver for more detailed

configuration data image using the configuration data downlo ol desc in “ASCII Configuration
Data Image Download Protocol” on page 100.

Table 7: BCMZg%Drivers@

information.
For example, the rmmd_400_usb mini-driver is used with USB @ update run time memory with
configuration data. After the mini-driver has been successfu aded, the Host will download the

Name Part Flash EEPROM RAM RF UART USB UPRX
Flash
fimd_400_uprx_autobaud BCM2035/ X <> X
fimd_400_uart_autobaud BCM2035 X /) \5 X
flmd_400_usb BOM2035 X X
EEPROM
eemd_400_uperriter_autoba}aé\\ éCMZO}Q X (write) X
eemd_400_upereader_au@a&Bd\ BCI\420\\35\ X (write) X
eemd_400_usbWriter B(Mfa()@ X (read) X
eemd_400_usbReadet, @@@&5 X (read) X
eemd_400_uartWritef/adtobaud __\ BCM2035 X (write) X
eemd_400_uayl%a§(\_%tobat<d<ﬁ @CM2035 X (read) X
Run-Time Memory
rmmd_4Qd@@r®tobaud BCM2035 X X
rmmd_400_usb BCM2035 X X
Crystal Programming

BCM2035 X N/A N/A N/A

Document

.
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LOADING MiNI-DRIVERS FROM USB

Instructions for loading mini-drivers from the USB port are listed below:
1. Download mini-driver
a. The BCM2035 will enumerate with a VID/PID of 0x0A5C/0x2035.

b. Transmit the mini-driver to the BCM2035 in Intel Hex format using the Bulk Out Endpointin | e 0.
Line feeds and carriage returns can be eliminated if desired. The HEX records are sent i

LoAaD MiNI-DRIVERS FROM UART

Instructions for loading mini-drivers from UART are listed below:

1. Initialize Serial Port
a. Set UART baud rate to the HCI system baud-rate. RT

If optional micro-driver is used continue with Step 2,
2. Download micro-driver

a. Transmit the micro-driver to the BCM2035
eliminated if desired.

b. After each complete hex record is receWe BCMZ
c. When the micro-driver download '.- ed, p@

3. Download mini-driver
a. Set the UART for 921.6 Kb ee

&M S/CT@ontrol.
b. Transmit the mini-driver to~the 2035 teMHex format. Line feeds and carriage returns can be
eliminated if desired.

disre

o@ e BCM2035, it will send a '.' (Ox2E) character as an ACK.
d. When the mini-dri completed, program execution is switched to it.

oad
i termines RT baud rate that is going to be used for the subsequent mini-

the baud rates set by the micro- and mini-drivers will be the same. The max baud
35°¢an support is 1.5M. The downloading of actual firmware using 1.5M baud rate based
is around 4.5 seconds.

c. After each complete

The micro-driver,
driver downloa
rate that the
on ASCIl h

@@

3,

.

Broadcom Corporation
Page 40 Loading Mini-Drivers from USB Document 2035-UM100-R

9/29/2004 OV4F2



User Manual BCM2035
04/23/03

To ensure that all the different stages of the download procedure can be achieved with efficiency; many
acknowledgements are sent from the BCM2035 to the host. The host uses these returned characters as
indications to transition from one stage to the next. Figure 20 illustrates the downloading protocol between the
host and the BT device for ASCII Intel hex formats.

Host Host Controller

/

UPRX High————p Host Controller's
UPRX should be

TRUE within
100us of Reset

Negotiation
character 0x55
0x55 (over UPRX) ——p should not be
sent earlier then

100us

ngq
‘ (at negotiated baud rate
over Host controller's
UPTX)

v v

~

Over UP

~

Figure 20: Host and Bluetooth Device Ha%king%o? aud Rate and Download Mini-Driver

Host Host Controller

Host Controller's
—
UPRX HIGH UPRX and UART-

CTS should be
CTS—— > TRUE within

100us of Reset

Negotiation
0x55 (UART character 0x55
RX) > should not be

sent earlier then
100us

ngqn

‘ (at negotiated
baud-rate over UART

TX)

Y
W

i©

Figure 21: Host and Bluetooth Device Handshaking: Negotiate Baud Rate and Download Mini-Driver
Over UART

.
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Host

) baud-rate over UART

Host Controller

CTS—————p

0x55 (UART
RX) >

ngqn
(at negotiated

)

Host Controller's
UART-CTS
should be TRUE
within ~1ms of
Reset

Negotiation
character 0x55
should not be

sent earlier then
~1ms

O

—

%

o
S

Figure 22: Host and Bluetooth Device Handshaking P,
Missing or Invalid. Negotiate Baud Rate an

O

S

©

~

&

S

Host

Host Controller

CTS————p

4——RTS

Download mini-driver
i —Pp
vendor specific command

Download mini driver
successful
command

complete event

“—

< ngqn

For systems
without non-
volatile-memory
and 15.36Mhz
crystals (default)
Host should not
transmit CTS for
~5Ms after Host
controller reset.

Host Controller
will sense CTS,
Iniatialize
Bluetooth
subsystems and
transmit RTS
within 100ms

~100ms after
transmitting
command
complete event
the boot-rom will
transmit "41"
upon receiving
CTS

.

Figure 23: Host and Bluetooth Device Handshaking Prologue: Following Bluetooth Firmware Start-up
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Host ———————CTS————» Host Controller

micro driver download @ HCI System kbps

1 recor the time

OPTIONAL 0x2E (Ack) or 0x78 (Nak)
0x2E (Ack) or 0x78 (Nak)

record detection & pass checksum

last record detection & pass checksum

start micro driver exec

mini driver download @ HCI System kbps or micro | waiting for mini-driver download at
HCI System or micro-driver

W‘Wﬁ selected baud rate
Ox2E (Ack) or 0x78 (Nak) record detection & pass checksum
RTS Flow Control During Download

RTS g

Ox2E (Ack) or 0x78 (Nak)
last record detection & pass checksum

| start mini driver exec
Ox7E (version request) v

optional version command/response

OPTIONAL W @ mini-driver selected baud rate

firmware download @ mini driver selected " )
baud rate 1 record at the time waiting for firmware download

record detection & pass checksum

Ox2E (Ack) or 0x78 (Nak)
RTS Flow Control During Download

RTS
0x2E (Ack) or 0x78 (Nak)

'/"/—\ last record detection & pass checksum
0x4C (firmware launch) l
A\
HCI Comand Complete Event

HCI vendor specific command waiting for hast command @
OPTIONAL (T D ) firmware selected baud rate

l

waiting for host command

@/ using new baud rate
/)

Figure 24: Host and Bluetooth Device Mini-Driver Download Handshaking Epilogue: Flow Diagram
Using ASCII Hex Format

L
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HCI Command Complete Event
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The baud rate for downloading the micro- or mini-driver is negotiated at boot-time or read from configuration
data. The default firmware baud rate is 115200bps. This setting is selected to ensure that BCM2035 can
support all hosts that may or may not have higher baud rate capability. However, the baud rate for downloading
the subsequent mini-driver and/or firmware can be modified in both the micro- and/or mini-driver because each
application can customize the drivers to allow the fastest transfer rate available between the host and the host

controller.

Prior to booting the firmware, the HOST communicates its intent to download a mini-driver by TS.
The BCM2035 will sense CTS assertion by the host and will acknowledge with the ASCII (0x34 &
0x31). Downloading a micro- or mini-driver before the host controller transmits the acknow characters

will cause the boot code to flush the UART FIFOs and re-start.

When each record of the mini-driver is received and passes the checksum, t e@: P35 returns Ox2E
(character ! in ASCII) as an acknowledgement to the host. If a record does notfés he checksum, it returns
u

0x78 (character 'x' in ASCII) to the host and the boot ROM re-starts. If the h troller receives an ASCII
Intel hex record that is not supported, the boot ROM re-starts. The host ha e&n external reset or cycle
the power to start the power sequences again. These acknowledgemenx hand shaking between the

host and the BCM2035 are fixed in the PROM.
A similar downloading protocol is used by the micro-/mini-drivers hen
using either the ASCII Intel hex or binary format. If the binary ef ,

acknowledgment can only be returned after the image is downloaded comple
can be modified since it resides in the mini-driver.

are is downloaded,
used, the successful
he hand-shaking protocol

.
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Figure 25 through Figure 28 on page 48 illustrate the startup, download and reset timing for the ROM and the

mini-drivers.
CLK >
Stable -—— *UART
option
\ 0x55
(]
[}
UPRX
*CTS
(optional)
*UART RX
(optional)
*RTS
(optional)
*UPTX *UART
(optiona') 0x34 0x31 option
i
*UART TX _-,:».- ---  *UPTX
(optional) | option
! 0x34 0x31
TASTAmin
< TASmax > 4 Trtsap!
(]
«TASTAmaxp! '
id—TARu—b
(]
*UART
( option
) J

Figure 25: Power-On Clock Stable to Boot ROM (All Modes) Ready for Baud Rate Negotiation and Mini-
Driver Download

.
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Table 8: Power-On Clock Stable to Boot ROM (All Modes) Ready for Baud Rate Negotiation and Mini-
Driver Download Description Table

Description Time Min Typical Max
Clock stable to autobaud-signal max TASmax - 100 us -
Autobaud-signal to autobaud-character min TASTAmin - 50 us -
Autobaud-signal to autobaud-character max Ttac - infinity -
Autobaud character to RTS Trisa - 100 us -
RTS to autobaud-character response over TARu - 150 -
UART
Clock Stable >
CTS >
ICTS .
RXD ! >
RTS | i i
IRTS ¢ i 1 f :
™ i i ; i
: { TASTAmiIn ; | 0x34 0x31
i ! A
1 4—TASmax—p ! i | .
: : {¢——TASTAmax—; i i
i i i §<Trtsa>i |
i i : i e TARU-»]

<e2;- Power-On Clock Stable to Mode-0 Boot ROM Ready for Baud Rate Negotiation and Mini-
Driver Download

.
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Table 9: Power-On Clock Stable to Mode-0 Boot ROM Ready for Baud Rate Negotiation and Mini-
Driver Download Description Table

Description Time Min Typical Max
Clock stable to autobaud-signal max TASmax - 100 us -
Autobaud-signal to autobaud-character min TASTAmin - 50 us -
Autobaud-signal to autobaud-character max Ttac - infinit)& -
Autobaud character to RTS Trtsa - 10 s\\> -
RTS to autobaud-character response over TARu - @ -
UART

<
/L

CTS
RTS
IRTS
Stop bit for
X NAK*

<>
Tntrr

NAK* to ROM ready for download
*NAK character is 0x78 ('X')

)/

Fig % K to Boot ROM Read for Baud Rate Negotiation and Mini-Driver Download

T ;. NAK to Boot ROM Read for Baud Rate Negotiation and Mini-Driver Download Description
Q Table
@A Description Time Min Typical Max
K to ROM ready for download Tntrr - 1.04 s -

L
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CTS
RTS Driver
Baud
rate
update
'RTS : :
X : ;
Start bit
for ACK ;
RX , : : :
Stop bit for ; : : :
Last ASCII : : : :
= . :
Record :4 Tita ; ;
; Tndbb < ,E
: .~ Tbubtbue
Last ASCII Record to ACK*
*ACK character is Ox2E ('.")
O
Figure 28: Last Word to onding ACK
Table 11: Last <A/%%aord to responding ACK Description Table
Description Time Min Typical Max
Last ASCII record receiv Note: Tlta - 40 us 1.6 ms
Current ASCII download'i$ limitedto ~33
Kbps regardless of b;ud\ t
Last ASCII record e/e@d to driver E\) Titdbb - 208 us -
rate change be%
Driver baud rat \t@begln to driver baud Tbubtbue - 800 us -
rate update@Q

@@

L

Broadcom Corporation
Page 48 Load Mini-Drivers From UART Document 2035-UM100-R

9/29/2004 OV4F2



User Manual BCM2035

04/23/03

SCO CONFIGURATION

INTRODUCTION

The BCM2035 supports Bluetooth SCO connections for phone quality voice applications. HV1 and HV3
packet types are supported, as are CVSD, a-law, and m-law air coding.

Voice data may be input and output to or from the PCM interface, the UART, or the US@ using linear
PCM, a-law, or m-law audio formats.

The section describe the software requirements needed to support SCO, and g ssocidted Vendor Specific

HCI Commands that must be issued to set the correct configuration. %

(3

IMPLEMENTING SCO OVER PCM
The two basic requirements to successfully implement SCO conn ile using the PCM interface on the
c&'an

BCM2035 are proper hardware connections between the PC dt udio CODEC, and proper
configuration of the PCM interface through Vendor Speci comma hardware connections
between the PCM interface and audio CODEC are described in

ion 4.5
Once the configuration is correct, an SCO connectiQ i gh the use of the standard
RC

nd from the PCM interface.
PCM Data Format %
The data formats supported by the PCM Interfaceare Linga
2's complement 16-bit format, and a-IaWaw are 8 »« ormats defined in ITU recommendation G.711.
When using a-law or m-law, the 8-by be rift justified within a 16-bit PCM time slot, and may
firster Mast Bit fir

be shifted Least Significant Bit SignificantBif first.
wi RCM interface, the data format may be adjusted to allow

‘@- PCM time slot is 16-bits long, but the meaningful PCM data
bits,;The data may have fill bits inserted to format it as 14, 15, or 16-
on ma \@! dified. The fill bits are programmable and may each be set to 1,
ofthe fill bits depends on the number of fill bits enabled, and the

a-law, and m-law. Linear PCM is a signed

When using Linear PCM
flexibility interfacing with

0, or a copy of the
justification sel
The Linear % may be shifted out of the PCM interface Least Significant Bit first, or Most Significant Bit
first. Th ttings are controlled through Vendor Specific HCI commands discussed throughout this

docume%;f in Appendix 1.

.

Document
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Figure 29 shows the various Linear PCM data formats supported.
MSb LSb
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit clela
1312|111 ]10] 9 | 8 716]|5]|41]3 2 1
Left Justified, Three Fill Bits
MSb LSb
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit Blalx >>
1312|111 |]10] 9 | 8 716|514 ]1838]2 1
Left Justified, Two Fill Bits
MSb LSb
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit al x| x
131211101 9| 8 716]5]4]3 2 1
Left Justified, One Fill Bit
MSb LSb
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit x| x| x
1312|1110 9 | 8 716]5]4]|3]2 1
Right Justified, No Fill Bits
or
Left Justified, No Fill Bits
MSb LSb
A Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit x | x
1312111 J10] 9 8|17]6]|5]|4 312 1
Right Justified, One Fill Bit
MSb LSb
gl a Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit X
13j12|11]10]1 9| 8| 7| 6|5]|]4]|]3]2 1
Right J