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Abstract
This document describes the BRF6300 stacked RAM device and the method used to load it with the firmware.
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1. Introduction

The BRF6300 ROM device is available in the standard Microstar Junior BGA package for mass production quantities.
A stacked RAM device in the same size is also available for the product development stage only, and is not available
in high volumes. Its main use is to enable customers to update the BRF6300 firmware code during the development
phase of the device, thus enabling them to get the advantage of testing the latest BRF6300 firmware releases as they
become available, and before it is available on the ROM device.

In order to support the Enhanced Data Rate (EDR), the internal BRF6300 ARM processor is working with a high
speed clock, which also affects the memory interface access time.

Since a Stacked Flash is not a valid solution due to the access time requirements, the stacked memory solution is
based on a stacked RAM which enables 0 Wait State operation. The stacked RAM size is 512 KByte.

The Stacked RAM device has the same footprint as the production ROM device (4.5x4.5mm, 0.5 mm pitch) and holds
sufficient RAM memory to upload the standard ROM code into it.

The differences from the standard ROM device are in the height (1.3mm in contrast to 0.8mm) and RF performance
(slightly degraded in the stacked RAM), but do not result in any change in the assembly requirements.
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2. Documents Reference

Document Description Reference Number Revision Number
BRF6300 product Preview BT-DS-0023 Rev 0.2
BRF6300 Package Information BT-AN-0046 Rev 0.1

Table 1: Documents reference
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2.1 Power supply requirements

The stacked RAM voltage is supplied from the same source supplying the BRF6300 VDD_IO (1.8V).

The voltage to the stacked RAM should be supplied at all times, even during deep sleep and shutdown mode in order
to ensure a valid storage of the downloaded code; this will eliminate the need for the code download sequence each
time shutdown or deep sleep modes are used, so the code download sequence will be performed only once at power
up.

This is achieved by supplying the stacked RAM from VDD_]IO.

Whenever the voltage supply to the Stacked RAM is removed, a new code downloading procedure is required.
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2.2 Stacked RAM Downloading Sequence
As mentioned earlier, since the stacked device is RAM based, a downloading sequence of the firmware is required at
every power up.
The downloading sequence is performed via the HCI transport layer.
A typical Stacked RAM downloading sequence consists of the following steps:
1.  Wakeup in ROM state (default).
2. Download the firmware to the stacked RAM via the HCl interface (in the same manner as a regular init
script).
Now that the Stacked RAM is already loaded, the firmware detects it automatically and starts to run from the Stacked
RAM.

There are two methods of downloading the firmware to the Stacked RAM through the HCI interface:
1. The system host is downloading the firmware
2. Using a PC application

In the case of downloading the firmware by the system host, the BRF6300 wakes up from the ROM at power up and
the host downloads the firmware to the Stacked RAM via the HCI interface in the same manner of sending a regular
init script.

This script contains a set of vendor specific commands that will load the firmware to the Stacked RAM.

When the downloading is completed, the BRF6300 starts to run automatically from the Stacked RAM and is ready to
use.

The host also needs to send its regular init script after every nSHUT_DOWN release, used for setting the system
specific parameters like UART baud rate, codec configuration, etc., which is a different script than the script
containing the firmware itself used for downloading the stacked RAM.

The regular init script, however, can be added to the firmware script and can be used as one script runs after every
shut down.

Another option, in order to distinguish between these two script, is that the host can send after every nSHUT_DOWN
release the HCI_Read_Local_Version_Information command and according the returned value of the LMP
Subversion parameter it can decide if it is a ROM version (1.0.21) and a downloaded is needed or it is a Stacked
RAM version (2.0.15 or above) and no download is needed and the regular init script need to be sent.

If the Stacked RAM needs to be erased, shutting down the power of the BRF6300 will erase the RAM and on the next
power up the device will start running from the ROM.

The following diagram describes the process of downloading the firmware to the Stacked RAM and sending the
regular init script separately:
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2.3 Stacked RAM Programming

As mentioned earlier, the downloading is done via the UART interface and the Flash update utility PC application.
The UART interface consists of four lines: RX, TX, RTS and CTS, all four lines must be used to program the flash.

& Note: The voltage levels of the PC must be modified by a level shifter (not provided by Texas Instruments) to
allow it to work with the CMOS levels required by the stacked RAM device (1.8V typically).

= Inthe ‘Flash Hex File’ drop down menu selects the hex file to program
= Inthe ‘Port’ drop down menu selects the desired PC COM port

= Inthe ‘Flash Type’ drop down menu selects Island3 RAM

= Inthe ‘Available Sequences’ selects Load

=  Press “GO”
P11 Flash Update Utility =10 x]
R N TR - W AE TS Pro FTMPADU TMSLAND S DYVP I zland 3 hex
Part fcomz =l
Flash Type: Ilsland3 Rk j Available Sequences:  |Load
I Manual C50 Contral
Progress: Setting MUX_CS to ROM

Island3 Verzion 1.21

Reading Boot File to Local Buffer
‘Wwiititig B oot to Rak

Feading Flazh File to Local Buffer
Loading 1005

Help

el

Exit

The ‘Progress’ menu will display the status of the operation.

“Operation ended successfully” indicates successful completion of the downloading process; reset the board to start
up with the new firmware loaded in the stacked RAM.
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P T Flash Update Utility =
Elash Hex File: IC:\,Firmware\IsIanS.hex j _l
Part {con =l
Flash Twpe: IIsIand3 R j Awailable Sequences: ILC'ﬂd j
™ tanual C20 Contral Read 612K
Progress: erify

Dielete Signature
Write Signature
R Wersion

The 'Available Sequences' drop down menu has the following options:

= Load - load the firmware to the RAM

* Read 512K - read the content of the RAM

= Verify — verify that the content of the RAM matches to what was downloaded to it
= Delete Signature — erase the Stacked RAM

=  Write Signature — for internal use

= RAM Version — read the firmware version loaded in the RAM
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2.4 Stacked RAM Package
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Figure 1: Stacked RAM package top and side view
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Figure 2: Stacked RAM package bottom view
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2.5 Assembly

The stacked RAM device is assembled using the same profile as the standard device.
See the reflow profile below:

Micro Star BGA ™ / Junior ™

Recommended Lead Free Reflow Profile
In the case of Sn/Ag/Cu solder paste

(degC)

260

235 ‘fﬁ

o

5
200 [

Peak Temperature
260degC Max

150 }-----

90 +/- 30sec

-

1-5degClsec

— time
Reflow temperature is defined at package top.

Figure 3: Stacked RAM reflow profile
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Important Notice

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue any product or
service without notice, and advise customers to obtain the latest version of relevant information to verify, before placing orders,
that information being relied on is current and complete. All products are sold subject to the terms and conditions of sale supplied
at the time of order acknowledgement, including those pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are utilized to the extent TI deems necessary to support this
warranty. Specific testing of all parameters of each device is not necessarily performed, except those mandated by government
requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or severe property or
environmental damage (“Critical Applications”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER CRITICAL
APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE
CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, the customer to minimize inherent or procedural hazards
must provide adequate design and operating safeguards.

TI assumes no liability for applications assistance or customer product design. Tl does not warrant or represent that any license,
either express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property right of Tl
covering or relating to any combination, machine, or process in which such semiconductor products or services might be or are
used. TI's publication of information regarding any third party’s products or services does not constitute TI's approval, warranty or
endorsement thereof.
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