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Memory Address ‘ Register Name ‘ Description R/W Option
0x202FFFE8 TFT_PARAM4 Parameter register of the TFT controller R/W
0x202FFFEA TFT_PLANE_SEL Plane select register of the TFT controller R/W
0x202FFFEC TFT_STATUS Status register of the TFT controller R/W
0x202FFFEE TFT_RESERVED Reserved for future use n.u
0x202FFFFO0 FC_SIGNATURE Hard wired to value 0x55FC
0x202FFFF2 BOARD_REV Indicates the board version R
0x202FFFF4 FPGA FW_REV Indicates the FPGA firmware version R
0x202FFFF6 DUMMY_REG Not used register (std. value 0x0000) R
0x202FFFF8 FPGA_CTRL FPGA control register R/W
0x202FFFFA SPI_CS_LED LED (V1-V8]) / SPI-nCS register R/W
0x202FFFFC DIP_SWITCH Status of the DIP switches (S10) R
0x202FFFFE BUTTON_STAT Button status (S1-S6) (SD-Card CD and WP included) | R
Table 6 1: Register Addresses
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Figure 6 5: FPGA register module
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6.1.3 Data Address Bus Interface Timing

The table below shows the recommended timing settings for the asynchronous memory bank 2 assuming a system clock
frequency of approximately 133 Mhz.

e Write access time: 3 cycle

e Read access time: 5 cycle

e Hold time: 1 cycles

e Setup time: 4 cycles

e Memory transition time: 4 cycles

e ARDY disabled

C-code example for CM-BF537E and CM-BF527

*pEBIU_AMGCTL = 0x1f8; // enable all banks and give DMA priority over core
*pEBIU_AMBCTLO = 0x7bb07bb0;

*pEBIU_AMBCTL1 = 0x7bb03542;

6.1.4 TFT Controller

A TFT controller is implemented in the FPGA which controls the on-board TFT display. The controller provides the correct
interface timing for the Display. The frame buffer is implemented in a SRAM device connected to the FPGA. The buffer can be
written to by the Blackfin using a page write scheme implemented on the FPGA.

6.1.4.1 Writing to the frame buffer

The FPGA implements a 32 kB page buffer (16384 pixels) which can be filled by the Blackfin using fast burst writes. Then a
command can be issued by writing the TFT_COMMAND register to copy the pixels into the display memory. Prior to writing the
page buffer the Blackfin has to check whether the display controller is idle (flag BIT_TFT_BUSY in the register TFT_STATUS
has to be 0). The BIT_TFT_BUSY flag can be used to create an interrupt on pin PF14 (39) on CM-BF537E is equal to the PG1 (39)
signal on the CM-BF527. Interrupt assertion must be enabled in the FPGA_CTRL register.

Currently, we recommend not using the interrupt functionality, poll the non-sticky bits instead.

6.1.4.2 Double Buffering

The display memory is divided in 4 planes. Register TFT_PLANE_SEL can be used to select a plane for displaying and one for
drawing. For drawing and displaying different planes can be selected. Which plane is currently shown on the display or drawn,
can be selected by the bits TFT_BIT_PLANE_DISPLAY0/1 and TFT_BIT_PLANE_WRITEO/1 in the TFT_PLANE_SEL register. Us-
ing different planes for drawing and for displaying allows the implementation of a double buffering scheme resulting in smooth
animations and video playback. After the complete frame has been written, the planes are swapped.

6.1.4.3 Reading from the frame buffer

Read operations from the frame buffer currently aren’t supported. Therefore for operations that require read operations like
alpha blending procedures a copy of the FPGA-SRAM frame buffer should be held in the SDRAM of the Core Module. An auto-
matic update function as described above can be installed in the Blackfin software to copy the SDRAM buffer into the FPGA-
SRAM frame buffer periodically.

6.1.4.4 TFT Controller Interface

The interface of the TFT controller consists of a set of eight registers, a 32 kByte page buffer and an interrupt line. The address
mapping of the page buffer and the register is shown in table 6-1. The interrupt is connected to the Blackfin via I/0 pin PF14
(39) on CM-BF537E. The interrupt is active low and is activated whenever a vertical sync has occurred or the display controller
has become idle again. The TFT_STATUS register can be read to determine the cause of the interrupt. The interrupt is cleared
when the TFT_STAUS register is read. The interrupt can be used to automatically update the frame buffer using a memory to
memory DMA channel of the Blackfin.

TFT_COMMAND: This register needs to be written to perform operations on the page buffer or the frame buffer. Currently two
commands are implemented: Note: Be aware that the TFT-controller must be enabled in the FPGA_CTRL register prior to read
or write any of the TFT related registers!
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Command ‘ Opcode ‘ Operation
clears the plane activated for drawing
TFT_CMD_CLEAR 0x0001
parameter 1 clear color
copies the pixel data from the page buffer to an arbitrary position on the plane
activated for drawing (use opcode 0x0002 for applications with a rotated display)
0x0002 parameter 1 X position on the display
TFT_CMD_PUTIMAGE 0x0102 parameter 2 Y position on the display
parameter 3 Width of the pixel data
parameter 4 Height of the pixel data

Table 6 2 TFT Commands

TFT_PARAM1-4: These registers hold the parameters for the commands. See Table 6 2 for details.
TFT_PLANE_SEL: This register is used to select a plane for drawing and displaying.

D[ [x[x]x]x[x[x]x]x]o[o]o]o]x]x
| I

Unused (std. value: ,0000'0000'00") | LL Unused (std. value: ,00")
Display Plane Select Drawing Plane Select
00: Plane 0 00: Plane 0
01: Plane 1 01: Plane 1
10: Plane 2 10: Plane 2
11: Plane 3 11: Plane 3

Figure 6 6 Register TFT_PLANE_SEL

TFT_STATUS: This register indicates the current status of the display controller. This register can also be used for selecting
between two refresh rates 60 Hz and 50 Hz. The refresh rate is reduced by increasing the VSYNC period. The register is shown
in Figure 6 7.

The interrupt functionality currently should not be used. We recommend polling the non sticky bits instead.

o O Oh

TFT_BIT_VSYNC TFT_BIT_BUSY
Vsync currently not proceeding : 0 0: TFT Controller is idle
Vsync currently proceeding : 1 1: TFT Controller is busy
TFT_BIT_VSYNC_STICKY TFT_BIT_BUSY_STICKY
Vsync has not started after last read : 0 0 : TFT Controller has not become idle till last read
Vsync has started after last read : 1 1: TFT Controller has become idle till last read
Unused —m—m—————— Unused
(std. value: ,00'000") (std. value: ,0000'00")

TFT_BIT_REFRESH_RATE
0 : Refresh rate 60Hz
1: Refresh rate 50Hz

Figure 6 7 Register TFT_STATUS

TFT_RESERVED: This register is reserved for future use. It is read as 0, write operations on this register are ignored.
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6.1.4.5 Pseudo Code for Display operation
This snippet of pseudo code demonstrates how the display controller is used
display_enablel();
delay(2*frame_period); // wait for display to become ready
while(1) {
while (more_to_be_drawn) {
fill_page_buffer(width, height);
display_execute(DISPLAY_CMD_PUTIMAGE, x, y, width, height);
display_wait_idle();
}
display_wait_vsyncl();
display_swap_planes();
}
display_enablel) only sets the enable bit of the display controller. display_executel) configures the parameter register of the
display controller and then writes the opcode to the TFT_COMMAND register. display_wait_idle() polls the TFT_BIT_BUSY
until the display controller is idle again. display_wait_vsyncl) polls the bit TFT_BIT_VSYNC untilitis 1. Finally, display_swap_
planesl) reconfigures the planes: the plane just drawn is now displayed and the other way round.

6.1.5 FPGA Register Description
This section describes the registers implemented in the FPGA except the TFT controller register which are described in the

appropriate section of the TFT controller.

6.1.5.1 FPGA Signature Register
This register can be used to check on power up, whether the FPGA is programmed or not. If the register can be read, the FPGA
is running. This register is read only, and shows 0xFC on the lower byte and 0x55 on the upper byte.

6.1.5.2 Board Version
The BOARD_REYV register shows the actual Board Revision. This register setting is only valid in the original pre-flashed ver-
sion. If a newer firmware were flashed, this setting may differ from the real board version.

ENEIENE] ESESESES ESESEIES CICIESEY

| 1 | 1
Hard wired: ,B’ 4 |— Core ModuleVersion

0: unknown
Board Version 1: CM-BF537E
2: CM-BF527
Board Sub-Version
Figure 6 8: BOARD_REV register
6.1.5.3 FPGA Firmware Version
The FPGA_FW_REV register shows the Firmware revision.
ENEREREY ESESEIES ESESENES ENEIESEY
| | 1 ] 1 ] 1 ]
Hard wired: ,F’ Firmware Sub-Sub-Version
Firmware Version Firmware Sub-Version

Figure 6 9: FPGA_FW_REV
6.1.5.4 FPGA Control Register

The FPGA_CTRL register is used to enable the TFT display and the FPGA interrupt, and to execute a Soft-Reset.
Asserting the Soft-Reset the FPGA resets all devices for approximately 125 ms, and sets all register to their default Values.
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The Display Enable bit enables the TFT-Display. When this Bit is low, the Display is in reset-state.
If the FPGA Interrupt Enable bit is set, the low active FPGA-IRQ signal is routed to the PF14 pin of the Core Module. If this bit
is not set, the PF14 pin remains high.

XX XXX XX o fo oo 1]

Unused | |— Soft Reset

(std. value: 0000'0000'000) 1: Normal Operation (default)
0: Reset
ZigBee Start Pairing Display Enable
Initiate Pairing Mode: 0 1: TFT display enabled
Normal operation (default): 1 0: TFT display off (default)

ZigBee Reset
Normal operation: 1
ZigBee in Reset state (default): 0

Figure 6 10: FPGA_CTRL register

6.1.5.5 SPI-CS and LED

The SPI_CS_LED register is used to set the on-board LEDs, the SPI chip select signal for the SD-card, the WLAN module and
the Audio Codec. The upper 8 bits are used for the LEDs (Bit8 = V1, Bit15 = V8). The lowest 3 bits for the SPI CS signals. Reading
from the register provides the current status of the LEDs and SPI CS signals.

[0 e oo oo o o POsBaR +[+]]

LED Bar (V8 to V1) ; |— SPI nCS Signals

LED OFF: 0 011: SD-Card

LED ON: 1 101: WLAN
110: Audio Codec
111: None selected

Unused (std. value: 1'1111)

Figure 6 11: SPI_CS_LED register

6.1.5.6 DIP switch
The read only register DIP_SWITCH_STAT represents the status of the 8 DIP switches. Some of them are internally used by the
FPGA firmware. Key 7 and Key 8 can be used by the Blackfin software.

6.1.5.7 Buttons

The BUTTON_STAT register is read only and indicates if a Button is pressed. The lower 5 Bits are representing the buttons
below the display edge (Bit0 = S1, Bit4 = S5). The next 5 Bits are representing the joystick (see see figure 6-13), bit 12 and 13
are connected to the SD-Card signals CD (Card detect) and WP (Write Protected).

JBIBE o [o J3RI o [o]e [o o [o]a o o]

Unused (std. value: 00) |— Button Status (S5 to S1)
0: Button Up
1: Button pressed

SD-Card Write Protected

Card protected: 1 Joystick Keys
Card not protected: 0
SD-Card Card Detect Unused (std. value: 00)

Card present: 1
Card not present: 0

Figure 6 12: BUTTON_STAT register
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10011 00000 | Joystick in no position
10010
10000 Button pressed, no position

10001

i
e
i

11001 10110

N

AV

11000

XXXXX
10100
LSB

11100 —— MSB

Figure 6 13: Bit settings for the joystick

6.1.6 Enabling/Disabling Peripheral Devices
Some Keys of DIP switch S10 are used to enable or disable the peripheral devices. Some of them cannot be used simultane-
ously because they use the same interfaces of the Blackfin processor. The FPGA firmware takes care of this.

DIP switch Selection Description
gﬁﬁ%ﬁ g; 0xxXxXXXX Audio Codec in power down mode
TXXX XXXX Audio Codec enabled
x00x"xxxx All video Devices disabled
x10x"xxxX Video In enabled
x01x"xxxx Video Out enabled
xT 1% xxxx CMOS Camera enabled
xxX0"Xxxx CAN disabled
XXX 1" XXXX CAN enabled (only available if CM-BF537E inserted)

Table 6 3: Device selection configuration

6.1.7 UART Routing
The UART1 of the inserted Core Module is routed through the FPGA to different connectors depending on Key 5 and 6 of the
DIP switch S10.
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DIP switch ‘ Selection ‘ Description
xxxx 00xx UART1 not connected
XXxx"10xx UART1 connected to ZigBee
xxxx'01xx UART1 connected to RS323 (X10)
xxxx"11xx UART1 connected to USB-UART Bridge (X14)

Table 6 4: UART1 routing configuration

6.1.8 General Purpose Switches
Key 7 and 8 of S10 have no special meaning and can be used by the Blackfin software. On the pre-flashed demo application this
keys are used to select a specific example for a certain hardware configuration.

6.1.9 SD-Card Connection

The SD-card connector X9 (bottom side) is connected to the FPGA only. The firmware routes the SPI signals SCK, MOSI and
MISO of the Blackfin to the SD-card connector, so that the Blackfin has the possibility to drive an SD-card in SPI mode. The chip
select signal for the SD-card is connected to the SPI_CS_LED register. Refer to section 6.1.5.1.

U3
SPI_NCS2 ; SD ¢S Ua
BUF
U5
T3 SD_MISO MISO £9
B8 MOSI SD MOSI u3
2 SCLK BUFT SD SCLK U2

Figure 6 14: SPI routing for SD-Card
6.2 Pin Assignments

A Depending on the inserted Core Module the signals connected to the FPGA may have a different meaning. Please refer
. to the Hardware User Manual of the appropriate Core Module to see which signals are connected to the FPGA and which
pin they correspond.
Refer to appendix A (Table A 1) to see the pin assignment.

6.3 Firmware Updates

This section describes the update process for the FPGA firmware with the IMPACT program from the XILINX ISE-Tools. Updates
can be found at the FireCracker site: www.silica.com/FireCracker

This instruction is based on the usage of an XILINX Platform Cable USB.

6.3.1 Hardware Setup

First of all be sure that the JTAG device is installed correctly: The Status LED lights orange. Connect the JTAG Device to the
FireCracker board: The Status LED lights green.
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6.3.2 Experimental FTDI JTAG emulation

The FTDI USB to UART Bridge is also usable for programming the FPGA. You can find an experimental project on the FTDI

homepage (http://www.ftdichip.com). Please note that this is not a commercial project and therefore not supported by SILICA,

but there is a large community working on this topic. FTDI project homepage: http://www.ftdichip.com/Projects/MPSSE/

FTCJTAG.htm

6.3.3 Programming devices with the XILINX JTAG

Start the IMPACT programming tool. In the project window press “Cancel” to start a new project, or choose “create a new

project” and select a project folder.

14 IMPACT Project @

| want to

|
-

[ Load most recent project fle when IMPALT starts

(5)/fad most recenl project: | testflash ipf

) create anew project Lipfl |defalil ipt Browse

Figure 6 15: iIMPACT project window

In the iIMPACT window double-click on the Boundary Scan topic in the Flows toolbox

Follow the instructions and right-click to initialise the JTAG chain.

T [y Sl =
* e OR e Opewon e (U Sehg e B ~an
VAl dLOX®EER O @ 809w

i it M

Figure 6 16: IMPACT application window

The iIMPACT tool scans the chain, and shows the found devices on the workspace.

. A new folder opens in the workspace.

For each found device you will be asked to open a program-file. You can choose a proper file, or just click “Bypass” to add a file

later. The standard file-types are “.mcs” for the XCF04S Boot Flash, and “.bit” for programming the FPGA directly.

TDO.

Figure 6 17: JTAG Device Chain
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To program any device just right-click the device and choose “Program...” The program-window appears and with a click on
the OK button the device will be programmed. If you want to program the flash, be sure to select the "Verify” and “Erase Before
Programming” checkboxes (or erase the device manually).

"% Programening Proparties =)

[2] Veaty
Dol CTLD A TSI P

] Evane Beorn Prograrming [ 7] Fioad Protect
(7] PROMAooFlunme 8 Userceds (7 Hes Dot

CFLE e Fhogertns

UM pombe Fropees

[ Lost PP

ITA D S Programmng Propsters

[7] Aasen Cabi T dusng piogpameng

Spatm I Progaerry Propsse:

. .
Figure 6 18: Programming Window

When the program cycle has finished, a notification pops up for some seconds, for more information have a look at the Output
Window.

6.4 VHDL Code

The complete VHDL source code of the pre-flashed FPGA firmware is included in the “FireCracker BLACKSheep extension
package”.

7 ZIGBEE

The ZigBee USB-Dongle is not part of the package it must be purchased separately from Silica (www.silica.com/FireCracker).
On the Board is a Freescale MC13213 Chip, which consists of a HCS08 microcontroller and a ZigBee compatible RF Trans-
ceiver.

The MC1321x family is Freescale’s second-generation ZigBee platform which incorporates a low power 2.4 GHz radio frequency
transceiver and an 8-bit microcontroller into a single 9x9x1T mm 71-pin LGA package. The MC1321x solution can be used for
wireless applications from simple proprietary point-to-point connectivity to a complete ZigBee mesh networks. The combina-
tion of the radio and a microcontroller in a small footprint package allows for a cost-effective solution.

7.1 Connection

The chip is connected to the FPGA via PIN PTC7 and RESET. So these pins can be routed by the FPGA software.

PTC7 is used by the pre-flashed transparent wireless UART to associate an USB dongle and a FireCracker board to use the
same network number so you can use multiple transparent UARTs without interfering each other.

7.2 Pre-flashed Firmware

The pre-flashed firmware provides a transparent serial wireless UART between a USB dongle and a FireCracker board. The
software delivers also a pairing mechanism to associate a dongle and a FireCracker board. The Network number associated to
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a connection is stored in Flash memory and read at startup to start a new Pairing Cycle PTC7 must be pulled low, this is done
by the FPGA_CTRL register in FPGA. Refer to section 6.1.5 for a register description.

At power on the MC13213 reads the network number from FLASH memory and print “App Start” over the serial interface and
scans each channel to find a USB dongle with the same network number. While the device is searching points are outputted and
when a dongle responds the device knows the right channel and stops searching and the string “Pairing ended” is output. The

connection is then ready for use and no further debug messages from the software are outputted only raw data.

« FieeCracksr - Hypee Torminal
e G v Ol Diwse Pe

Do =3 08 &

oo Stort

Pairing ended_

orretetmaon Agndees  1EDOBI e

Figure 7 1: Possible terminal output

Power up sequence:
At power up the MC13213 sends its network number on each channel and waits to receive a response from a USB dongle. Once

such a response is received, the MC13213 has found the right channel and is connected, and data can be transferred.
USB Dongle FireCracker

Init Power up Power up )
Init

Channel 016

0XXX XXXX XXXX XXXX sends Networknumber from Flash
romectes / on every channel

responds to the inquiry Channel x
with its Networknumber W
set Channel, connected
' ' Connected

Figure 7 2: Power up sequence

Pairing Sequence:

To set up a new network number you must press the button on the USB dongle and pull down PTC7 for a short time via an FPGA
register. After that the USB dongle starts to send a new network number continuously and the MC13213 scans all channels
for such a packet. Once received the MC13213 sends a response to the USB dongle and the pairing cycle ends and data can be

transferred.
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USB Dongle FireCracker

Connected or Init . .

push Ch
annel x
button
B 1XXX XXXX XXXX XXXX

searches for channel
with least site survey .

and sends continously
. . push
its Networknumber button

Pairing with highest bit set scanns all channels

for paket which only

’ contains Networknumber
and highest bit set

Channel x

XXX XXXX XXXX XXXX send reply tho paket
reply received, /

connected

Connected

Figure 7 3: Pairing sequence
7.3 Firmware Updates

To update the firmware there is a JTAG connector with the standard Pin assignment available. A compiled version of the
shipped wireless UART demo is:
zigbhee\firecracker\bin\Wireless_UART_firecracker_final.519

7.4 Source Code

The source Code is basically generated from the Freescale Beekit software development kit available at:
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=BEEKIT_WIRELESS_CONNECTIVITY_TOOLKIT

With this toolkit you are able to generate a few examples for the Freescale MC13213 reference design which have to be adapted
a bit to FireCracker design.

The code is located at:

\zighee\firecracker\source\Wireless UART_HCS08_SMAC_firecracker

There you can find a Code Warrior 6.1 project.

Software Overview:

MC13213

HS08 MCU

serial Puffer1

serial Puffer2

RF Puffer

RF Protocol handler

SClI protocol handler

SPI | GPIO | | SCI module |
\ i y
802.11.14 modem

FPGA

Figure 7 4: Overview of MC13213 firmware
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7.5 ZigBee Dongle

The ZigBee Dongle is equipped with a MC13192 ZigBee conform RF transceiver and a HC08 family MCHC908JW32 microcon-
troller. The microcontroller has 32 Kbytes of on-chip FLASH memory, 1 Kbytes of on-chip random-access memory (RAM) and
includes a USB 2.0 device interface.

HC908JW32

Figure 7 5: Architecture of ZigBee USB dongle

7.5.1 Preinstalled Firmware

The dongle is shipped with a bootloader and a demo application flashed. The application provides a simple transparent serial
radio interface. So with the Freescale USB drivers installed the dongle appears in Windows as a serial device. It is also possible
to run many serial radio interfaces in parallel because each one can use a different Network Number.

7.5.2 Dongle Firmware Update

On the Dongle is a serial bootloader so you can update the firmware without any JTAG equipment over the USB Interface. To
enable the bootloader you must press the push button while plugging in the dongle. Then you will see another USB device in
the device manager which is also a simple serial interface. Now you can upload the new firmware with the supplied software.
After that the dongle restarts with the new firmware. The flash utility and firmware can be found at:
zigbee\dongle\source\Wireless UART_ZSTAR_USB_Dongle\sw\apps\Wirelesss UART ZSTAR Donlge\bin

The flash command could look like:

hc08sprg.exe com5 Wirelesss_UART_ZSTAR_Donlge_final.519

7.5.3 Dongle Source Code
The skeletal structure of the code is obtained from the Freescale demo application for the ZSTAR reference design available at:
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=RD3152MMA7260Q

The source code is located at:

zigbee\dongle\source\Wireless UART_ZSTAR_USB_Dongle
There you can find a Code Warrior 6.1 project.
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7.5.3.1 Software Overview:

MCHC908JW32
software USB Puffer1
USB Puffer2
Virtual serial port USB
RF Protocol handl
P ) RF Puffer 4 protocol handler—~
| \ 'y
C 2 = v
SMAC Low-level USB driver
SPI GPIO USB 2.0
1 11 1111
MC13191 LEDs, Button
To PC

Figure 7 6: Software of ZigBee USB dongle

7.5.4 Dongle Driver Installation
To use the USB dongle with Windows you must install the appropriate drivers. The drivers are located on the support CD.
When you are plugging in the dongle at the USB interface, Windows will notice a new Hardware and ask for a driver. Select the

right path to the driver on the support CD. The driver is located in zigbee\dongle\pc-driver. Then press “Next”.
(® Diese Quellen nach dem zutreffendsten Treiber durchsuchen

The following screen or similar should appear.
;
Venwenden Sie die Kontrollkastchen, um die Standardsuche zu enveitern oder

einzuschranken. Lokale Plade und Wechselmedien sind in der Standardsuche mit
einbegiffen. Der zutreffendste Tretber wird installiet,

Assistent fir das Suchen neuer Hardware

Wahlen Sie die Such- und Installationsoptionen.

[[]'Wechselmedien durchsuchen [Diskette, CD._...)
Folgende Quelle ebenfalls durchsuchen:
|D:\zigbeehdongle\pe-driver v/

() Nicht suchen, sondemn den zu installierenden Treiber selbst wihlen

Yenwenden Sie diese Option, um einen Geratetieiber aus einer Liste zu wahlen, Es wird
nicht garantiert, dass der von lhnen gewahlte Treiber der Hardware am besten entspricht.

< Zuriick “— Weer > ] rhbbtechen1

Figure 7 7: ZigBee USB dongle driver path

Then you must point to the drivers directory and press the “Next” button. Windows will install the driver. If the driver installa-

tion was successful the following or a similar window should appear.
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Assistent fiir das Suchen neuer Hardware

Fertigstellen des Assistenten

Die Software fiir die folgende Hardware wurde installiert:

(3 FireCracker ZigBes

Klicken Sie auf “Fertig stellen”, um den VYorgang abzuschiiefen.

Figure 7 8: Successful driver installation

After that you should see a new device in your Device Manager:

Device Manager

- W & 3 %

+ 1 Display adapters -
+ . DVDJCD-ROM drives
+) {2 Floppy dsk controllers
4 M Floppy dsk drives
+ {all Human Inkerface Devices
+ i) IDE ATAJATAP] controllers
) & IEEE 1394 Bus host controbers
+ B9 kngo
+ 1> Keyboards
+ ") Mice and other pointing devices
+ {mus
+ HB Network adapters
= Ports (COM&LPT)
o Communications Port (COMI)

= €& SC51 and RAID controbers
¥ RAID Controller

V1A SATA RAID Controler
¥ @, Sound, video and game controlers ~

Figure 7 9: Device manager entry for ZigBee USB dongle

Now you can use the dongle.
The same procedure must be done for the serial Bootloader.

8 RECOMMENDED DOCUMENTS

“CM-BF527 Hardware User Manual” available from www.bluetechnix.com
“CM-BF537E Hardware User Manual” available from www.bluetechnix.com
“BF527 processor Hardware Reference Manual” available from www.analog.com
“BF537 processor Hardware Reference Manual” available from www.analog.com
“Users Guide for Blackfin Processors” available from www.analog.com

“Blackfin Compiler and Linker Manual” available from www.analog.com

“Blackfin Loader Manual” available from www.analog.com

“BLACKSheep Command Reference Manual” available from www.bluetechnix.com

34



FireCracker V1.2

A LIST OF FIGURES AND TABLES

Figure 1 1: Overview of the FIreCracker BOAIM .. ... ittt ettt e ettt e ettt e et e e e ene e e e neee s 4
Figure 2 T: Found New HardWare WIZArd ... ittt ettt ettt e ettt e e e e e ettt e e e e e ee e e e e e e 5
Figure 2 2: Select iINStallation LoCatioN ... ..o i et e ettt e e e ettt e e e e ettt e e e e e e e e e e e e 5
Lo LUy Y=Y K= e o =T ol o= d SRS SERT 6
Figure 2 4: WindOWS DEVICE MaN@ger. .. .. iiiiee ittt oot e e e e ettt e e e e e ettt e e e e e en st e e e e e e st ee et e e e e e anseeeeeeeeeannnseeeeeeennnnes 6
Figure 2 5: FireCracker DA INSTaller WINGOW ......iiiiiiii ettt e e 10
FIGUIE 2 6: DA INSEALlEr SUCCESS ...ttt ettt h bt h bt b e oo bt e e et e e ab et e e st e e e e e naree s "
Figure 2 7: FOUN NeW HardWare WIZArd .........eiiiii ettt e ettt e e ettt e e nb e e e st e e e e b e e e anaeee s 1"
FIGUIE 2 8 Platform PrOP OIS . . ittt e oottt e e oottt a4 4ottt e e e e ettt e e e e e e e e e e e M
Figure 2 9: VDSP++ Configurator WINGOW .....ooi ettt e ettt e e 4ottt e e e e ettt e e e e e e e e e e e e nnes 12
Lo LU oy Y=Y (Yol g { =T o ool T T | oSSR 12
Lo LU o I Y=Y LYol = A SRS PPRRR 12
FIGUIE 2 12: SeleCt PLatfOrm .ottt et e et e ettt e et e e et e e as 13
Figure 4 1: FLash Programmer WINGOW ... ...ttt ettt h et e et e ettt e ettt e et e e e et e e s 15
Figure 4 2: Flash Programmer Window, AriVer L0 ... ...uu ittt e et e e e e s 16
FIgUure 6 11 SErial ROUTING ENEITY . .eiie ittt ettt ettt e e bttt e ettt e e bt e e e e m b et e e e m bt e e e anb e e e e nbeeeanneeeeanneeeas
Figure 6 2: Component SeleCtor ENtity. ... . e ittt e e e ettt e e e et e e e e e e
LT T S TR N ol © 7 AN of =Y =] =T =SSR SOPPRRR
LT T T B T o] £= VA 0o a1 o 1= oSSR
Figure 6 5: FPGA regiSter MOTULE .....oiiiii ittt e et e et e et e et e et e e et e e et
Figure 6 6 Register TET _PLANE _SEL ...kt et et e et e e e et e et
FIGUIe 6 7 ReGiSter TET _STATUS . ..ottt ettt ettt h a4 b4 e bttt e ettt e e a bt e e st e ekt e e e bt e e et e e e antes
Figure 6 8: BOARD _REV FQiS eI .. ettt ittt ettt ettt oottt ookttt oo skt a4kt e 4kttt 24kt e oo m b et e oo mb e e e e em b e e e e st e e e ettt e e e teeeeannes
FIGUure 6 i FPGA _FW _REV ..o ettt h ettt h e e bttt

LT T NN E o o 7N O 8 I =T =) 4 oSSR OOUPPSRR

LT T TR RS o I O T = I Yo T3 =Y oSS UUPRSRR
FIGUIE 6 121 REG K EY T giS T ottt e et oot e ettt e ettt et e e e e e
Figure 6 13: bit Settings fOr the JOYSTICK ..ottt ettt ettt e s
Figure 6 T4: SPIroUtiNg fOr SD=Card. ... . i ittt et e e et e ekt e e ket e et e e et e et e e e aneeas
Figure 6 15: IMPACT ProjECT WINGOW .....eii ettt ettt ettt 2 et e 4 st 2ok et e 24 ket e e em bt e e ekt e e ekt e e e ntb e e e e nbe e e e anbeeeeaneeas
Figure 6 16: IMPACT @ppliCAtiON WINGOW . ... .ii ittt oo ettt e e e e et e e e e ettt e e e ettt e e e e et eeeeaaannnes
FIGUIE 6 T7: JTAG DeViCe CRain .ottt ettt e oottt e e o4ttt e e ettt e e e e e m ettt e e e e e m et e e e e e et eeeeeeannnnes
Figure 6 18: Programming WiNGOW ... ..eiiiie oottt e ettt e o4ttt a2 e e et e e e e am et e e e e e e n et e e e e e e nneneeeeeaaannnnen
Figure 7 1: Possible termiNal OULPUL ... .. ettt e e e e ettt e e e e et e e e e et e e e e e e sttt e e e e e anneneeeeeaannnnnes
FIQUIE 7 2: POWET UP SEOUENCE 1..itiiiiitit ettt ettt ekttt 4o sttt 4 o h o4kt 444kt e 4kt e ekt e e ekt e e sttt e ekt e e e e
e IV R A e YT Lo BE=T=Te [V LT ol PSPPI PP PR PPPPOT
Figure 7 4: OVerview Of MU T 3213 firmMWaTe ... ittt ettt et et e e e a bt e e ekt e e e st bt e e e n bt e e nbe e e e nbeeeenneeas
Figure 7 5: Architecture of ZigBee USB dONGLe ... ..o
Figure 7 6: Software of ZigBee USB dONGLE ... ... ittt e et e ettt e e e e e e e e e
Figure 7 7: ZigBee USB dongle driver Path ... ettt e et e et e e e e e e e
Figure 7 8: Successful driver installation

Figure 7 9: Device manager entry for ZigBee USB dongle

Table 4 1: Flash utilization of demo application
Table 6 1: REGISTET AGUIESSES ...ttt e e oottt oo oottt oo oottt e e e oottt e e e e et e e e e e aanneee
Table 6 2 TET COMMANAS ...ttt s e oot e oo h bt e e et e e st e e e bt e e e bt e e e et e e s aiaeee e
Table 6 3: Device selection configuration ....
Table 6 4: UARTT roUtING CONFIGUIAION ..ottt e e e et e e e e e ettt e e e e e et e e e e e e et e e e e e e e nneneeeeeeaannnnnes

Table A 1: FPGA to Core Module pin @SSIGNMIENT .....iiiiiiiiiiii ittt ettt ettt et e et eeeereee e 36

www.silica.com 35



FireCracker V1.2

APPENDIX A

Core Module pin

Pin name CM-BF537E FPGA pin number | FPGA pin name

Pin name CM-BF527

number

1 RSCLKO / TACLK2 VppOTP E10 10_L28P_0

2 DROPRI/ TACLK4 PH11/ND_WE/ETxD3/HOST_D11 B10 10_L29P 0

3 TSCLKO / TACLK] EIT;3/ND_BUSY/ERxCLK/HOST_ D10 10

4 DTOPRI / SSEL2 PH15/ND_ALE/COL/HOST_D15 E11 I0_L30P_0

5 CLK_OUT CLKBUF A10 10

6 SDA SDA A8 10_L24P 0

7 nc PG9 / RSCLKOA/ TMR5 / TACI5 E15 10_L24P 1

8 PF5/TMR4 / SSEL5S DNU? Al6 10_L22N_1

11 PGO/ PPI1DO0 PFO / PPIDO/ DROPRI/ ND_DOA A3 I0/VREF_0

12 PG2 / PPI1D2 PF2/PPI D2 /RSCLKO/ND_D2A B4 I0_LOTN_0/VRP_0
PF4 /PPI D4/ TFSO /ND_D4A /

13 PG4 / PPI1D4 TACLKO D5 I0_LO6N_O

14 PG6 / PPI1D6 PF6 / PPI D6/ DTOSEC / ND_D6A B5 10_LOIN_0
/ TACIO

15 PG8/PPI1D8/ DR1SEC PF8 /PPID8 / DR1PRI D6 10_L10P_0

16 PG10/PPI1D10/RSCLKT | PF10/PPID10/RFS1/nSPISEL7  Bé6 I0_L15P_0
PF12/PPID12 / DT1PRI / nSPIS-

17 PG12/PPI1D12/ DR1PRI EL2/CDG Fé 10
PF14/PPID14 / DT1SEC /

18 PG14 / PPI1D14 / TFS1 UART1TX E7 I0_L16N_0

19 PPI1SY3 / PF7 / TMR2 PG6 / DTOPRIA / TMR2 / PPIFS3 B7 I0_L19N_O

20 PPI1SY1 / PF9 / TMRO PPIFS1/TMRO F7 I0/VREF_0
PG13/ DMARO / UARTIRXA / H_

22 PF3/Rx1/TMR6 / TACI6 ADR / TACI2 D15 10_L24N_1

23 PF1/DMAR1 / TACI1 / Rx0 EESIZTMR“ RFSOA / UARTORX / A15 10_L25P_1

24 PF11/MOSI PG4 / SPIMOSI / DTOSECA B8 I0_L24N_0

23 PF13/SCK PG2 / SPISCK F9 I0_L25N_0

37 PF12 / MISO PG3 / SPIMISO / DROSECA E9 10_L25P_0

38 PF0 / DMARO / Tx0 PG7 / TMR3 / DROPRIA / UARTOTX  F14 I0/VREF_1

40 PF2/Tx1/TMR7 PG12/DMAR1 /UART1TXA / B15 10_L25N_1
H ACK

41 PPI1Clk / PF15/TMRCLK | PPICLK /TMRCLK B11 10_L32N_0/GCLK7

42 PPI1Sy2 / PF8 / TMR1 PG5/ TMR1/ PPIFS2 C7 I0/VREF_0
PF15/ PPID15/ DR1SEC /

43 PG15/ PPI1D15/ DT1PRI UART1RX / TACI3 A7 I0_L19P_0
PF13/ PPID13 / TSCLK1 / nSPIS-

JA PG13/PPI1D13 / TSCLK1 EL3/CUD D7 I0_L16P_0

45 PG11/PPI1D11/RFS1 PF11/PPID11/TFS1/CZM Cé I0_L15N_0

46 PG9 /PPI1D9 / TD1SEC PF9 / PPID9 / RSCLK1/ nSPISEL6 | Eb I0_L10N_O

47 PG7/PPI1D7 PF7 / PPID7 / DROSEC / ND_D7A E5 I0/VREF 0
/ TACI1
PF5/PPID5/TSCLKO / ND_D5A /

48 PG5/ PPI1D5 TACLK1 A5 I0_LO9P_O

49 PG3 / PPI1D3 PF3 /PPID3/ DTOPRI/ ND_D3A ©5 I0_LO6P_0
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Core Module pin

number Pin name CM-BF537E Pin name CM-BF527 FPGA pin number | FPGA pin name

50 PG1/PPI1D1 PF1/PPID1/RFS0/ND_D1A Ab 10_LO1P_0/VRN_0

54 PF6 / TMR3 / SSEL4 PG10/ TMR6 / TSCLKOA / TACI6 B16 10_L22P_1

55 PF10/SSEL1 DNU2) C16 10_L19N_1

56 SCL SCL E8 I0_L22N_0

57 DTOSEC /SSEL7 / CANTx | PGO / HWAIT D11 I0_L31N_O

58 TFS0/ SSEL3 PH14/ND_CLE/ERxDV/HOST_D14 | F11 I0_L30N_O

59 DROSEC / TACIO / PH12/ND_RE/ERxD3/HOST_D12 C10 I0_L29N_0

60 RFS0 / TACLK3 PH10/ND_CE/ERxD2/HOST_D10 F10 I0_L28N_0

61 A1 Al L4 10_L39P_7

62 A3 A3 L6 10_L38P_7

63 A5 A5 K2 10_L35P_7

b4 A7 A7 K& 10_L34P_7

65 A9 A9 Ké 10_L33P_7

66 A1 A1 J2 10_L32P_7

67 A13 A13 Jé 10_L31P_7

68 A15 A15 Ha 10_L29P_7

69 A17 A17 H2 10_L28P_7

70 A19 A19 G2 10_L27P_7/
VREF_7

71 nABE1 nABE1 L1 10_L4ON_7/
VREF_7

76 ARDY ARDY G1 10_L27N_7

78 CLK_OUT SCLK A 10_L32P_0/GCLK6

80 nAMS3 nAMS3 G3 10_L26N_7

81 nAWE nAWE H5 I0_L24N_7

83 DO DO F2 10_L23N_7

84 D2 D2 Gb I0_L22N_7

85 D4 D4 E1 I0_L21N_7

86 D6 D6 E3 10_L20P_7

87 D8 D8 D2 10_L19P_7

88 D10 D10 E4 I0_L17N_7

89 D12 D12 D1 I0_L16N_7

90 D14 D14 C3 I0_LOTN_7/VRP_7

91 D15 D15 C2 10

92 D13 D13 Ck 10_LO1P_7/VRN_7

93 D11 D11 C1 10_L16P_7/
VREF_7

94 D9 D9 D4 10_L17P_7

95 D7 D7 D3 10_L19N_7/
VREF_7

96 D5 D5 Fé I0_L20N_7

97 D3 D3 E2 10_L21P_7

98 D1 D1 F5 10_L22P_7

100 nAOE nAOE F3 10_L23P_7
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Core Module pin

number Pin name CM-BF537E Pin name CM-BF527 FPGA pin number | FPGA pin name
101 nARE nARE G5 10_L24P_7
102 nAMS2 nAMS2 G4 10_L26P_7
m nABEO nABEO L2 10_L40P_7
112 A18 A18 H1 10_L28N_7
113 A16 A16 J4 I0_L29N_7
114 Al4 Ald J5 I0_L31N_7
115 A12 A12 J1 10_L32N_7
116 A10 A10 K5 10_L33N_7
17 A8 A8 K3 10_L34N_7
118 Ab Ab K1 I0_L35N_7
119 AL A4 L5 I0_L38N_7
120 A2 A2 L3 10_L39N_7

2 This pins are used to select the flash bank on the CM-BF527 and can not be used as GPI0s
Table A 1: FPGA to Core Module pin assignment

All trademarks and logos are the property of their respective owners. This document provides a brief overwiew only, no binding offers are intended. Avnet disclaims all representations, warranties and
liabilities under any theory with respect to the product information, including any implied warranties of merchantability, fitness for a particular purpose, title and/or non-infringement, specifications, use,
legal compliance or other requirements. Product information is obtained by Avnet from its suppliers or other sources deemed reliable and is provided by Avnet on an "AS IS” basis. No guarantee as to the
accuracy or completeness of any information. All information is subject to change, modifications and amendments without notice.

Credits: We would like to thank the International Electrotechnical Commission (IEC) for permission to use the graphical symbols of IEC 60417: Graphical Symbols for use on Equipment.

38



August 2008

SILICA OFFICES

AUSTRIA

Avnet EMG Elektronische Bauelemente GmbH
Diefenbachgasse 35/2 ¢ A-1150 Wien

Phone: +43 1 86642-0 » Fax: +43 1 86642-350
wien@silica.com

BELGIUM

Avnet Europe NV/SA

Eagle Building » Kouterveldstraat 20B
B-1831 Diegem

Phone: +32 2 709 90 00 ¢ Fax: +32 2 709 98 10
diegem@silica.com

CZECH REPUBLIC (SLOVAKIA)

Avnet

Argentinska 38/286 ¢ CZ-170 00 Praha 7
Phone: +420 2 34091031 e Fax: +420 2 34091030
praha@silica.com

DENMARK

Avnet Nortec A/S

Ellekaer 9 « DK-2730 Herlev

Phone: +45 43 22 80 10  Fax: +45 432280 11
herlev@silica.com

ESTONIA

Avnet Europe Comm. VA,

Laki 12 B 501 » 10621 Tallinn

Phone: +372 6833866 * Fax: +372 6833870
tallinn@silica.com

FINLAND

Avnet Nortec OY

Pihatérma 1B e FIN-02240 Espoo

Phone: +358 207 499200  Fax: +358 207 499280
helsinki@silica.com

FRANCE

Avnet EMG France S.A.

6/8, rue Ambroise Croizat ® ZAE Les Glaises
F-91127 Palaiseau Cedex

Phone: +33 1 64 47 29 29 » Fax: +33 1 64 47 00 84
paris@silica.com

Avnet EMG France S.A.

Parc Club du Moulin a Vent ¢ Bat 40

33, rue du Dr. G. Lévy » F-69693 Vénissieux Cedex
Phone: +33 4 78 77 13 60 ¢ Fax: +33 4 78 77 13 99
lyon@silica.com

Avnet EMG France S.A.

Technoparc ¢ Bat E ¢ 4, avenue des Peupliers
F-35510 Cesson Sévigné

Phone: +33 2 99 83 84 85 ¢ Fax: +33 2 99 83 80 83
rennes@silica.com

Avnet EMG France S.A.

Parc de la Plaine 35 ¢ avenue Marcel Dassault -
BP 5867 « F-31506 Toulouse Cedex 5

Phone: +33 562 47 47 60 o Fax: +33 5 62 47 47 61
toulouse@silica.com

GERMANY

Avnet EMG GmbH

Gruber Str. 60 C ¢ D-85586 Poing

Phone: +49 8121 777 02 » Fax +49 8121 777 531
muenchen@silica.com

Avnet EMG GmbH

Rudower Chaussee 12 a ¢ D-12489 Berlin
Phone: +49 30 214882-0  Fax: +49 30 214882-33
berlin@silica.com

Avnet EMG GmbH

Berliner Platz 9 » D-44623 Herne

Phone: +49 2323 96466-0 o Fax: +49 2323 96466-60
herne@silica.com

Avnet EMG GmbH

Wolfenbiitteler Str. 22 « D-38102 Braunschweig
Phone: +49 531 22073-0 » Fax: +49 531 2207335
braunschweig@silica.com

Avnet EMG GmbH

Hessbruehlstr. 21c ¢ D-70565 Stuttgart-Vaihingen
Phone: +49 711 78260-01 e Fax: +49 711 78260-200
stuttgart@silica.com

Avnet EMG GmbH

Carl-Zeiss-Str. 14 - 18 » D-65520 Bad Camberg
Phone: +49 6434 90 46 0  Fax: +49 6434 90 46 33
badcamberg@silica.com

HUNGARY

Avnet

Montevideo u. 2/B ¢ H-1037 Budapest
Phone: +36 143 67215 ¢ Fax: +36 1 43 67213
budapest@silica.com

ITALY

Avnet EMG ltaly S.r.l.

Via Manzoni 44, 1-20095 Cusano Milanino Ml
Phone: +39 02 660 921 ¢ Fax: +39 02 66092 333
milano@silica.com

Avnet EMG ltaly S.r.l.

Via Longhin, 83 ¢ 1-35129 Padova (PD)

Phone: +39 049 8073689  Fax: +39 049 773464
padova@silica.com

Avnet EMG ltaly S.r.l.

Via Panciatichi, 40  1-50127 Firenze (Fl)
Phone: +39 055 4360392 e Fax: +39 055 431035
firenze@silica.com

Avnet EMG ltaly S.r.l.

Via Scaglia Est, 144 ¢ 1-41100 Modena (MO)
Phone: +39 059 351300 ¢ Fax: +39 059 344993
modena@silica.com

Avnet EMG ltaly S.r.l.

Via Zoe Fontana, 220 ¢ 1-00131 Roma Tecnocitta
Phone: +39 06 4131151 o Fax: +39 06 4131161
roma@silica.com

NETHERLANDS

Avnet B.V.

Takkebijsters 2 « NL-4817 BL Breda

Phone: +31(0)76 57 22 700 » Fax: +31 (0)76 57 22 707
breda@silica.com

NORWAY

Avnet Nortec AS

Hagalgkkveien 7 ¢ Postboks 63 ¢ N-1371 Asker
Phone: +47 6677 3600 * Fax: +47 6677 3677
asker@silica.com

POLAND (LATVIA/LITHUNIA)

Avnet Em Sp. Z oo.

ul. Woloska 18 » PL-02-675 Warszawa
Phone: +48 22640 2351 o Fax: +48 22640 2354
warszawa@silica.com

==SILICA

An Avnet Company

PORTUGAL

Avnet Iberia SA

Candal Parque ¢ R. 28 de Janeiro, 350

P- 4400-335 Vila Nova de Gaia

Phone: +351 223 77 95 02/04 » Fax: +351 223 77 95 03
porto@silica.com

RUSSIA (BELARUS)

Avnet

Korovinskoye Chaussee 10 ¢ Building 2
Office 25 »« RUS-127486 Moscow

Phone: +7 495 9371268 o Fax: +7 495 9372166
moscow@silica.com

SLOVENIA (BULGARIA, CROATIA, BOSNIA, MACEDONIA,
SERBIA/MONTENEGRO, ROMANIA)

Avnet

Dunajska c. 159 ¢ SLO-1000 Ljubljana

Phone: +386 (0)1 560 9750 ¢ Fax: +386 (0)1 560 9878
ljubljana@silica.com

SPAIN

Avnet Iberia SA

C/Chile,10 e plta. 22, ofic 229 e Edificio Madrid 92
E-28290 Las Matas (Madrid)

Phone: +34 91 372 71 00 « Fax: +34 91 636 97 88
madrid@silica.com

Avnet Iberia SA

C/Mallorca, 1 al 23 ¢ 22 plta.1A ¢ E-08014 Barcelona
Phone: +34 93 327 85 30 « Fax: +34 93 425 05 44
barcelona@silica.com

Avnet Iberia SA

Plaza Zabalgane, 12 ¢ Bajo Izqda.

E-48960 Galdacano (Vizcaya)

Phone: +34 944 57 27 77 » Fax: +34 944 56 88 55
bilbao@silica.com

SWEDEN

Avnet Nortec AB

Esplanaden 3D ¢ BOX 1830 ¢ S-171 27 Solna
Phone: +46 8 587 461 00 « Fax: +46 8 587 461 01
stockholm@silica.com

SWITZERLAND

Avnet EMG AG

Bernstrasse 392 ¢« CH-8953 Dietikon

Phone: +41 43 322 49 49 o Fax: +41 43 322 49 50
dietikon@silica.com

TURKEY (GREECE, EGYPT)

Avnet

Bayar Cad. Giilbahar Sok. Nr. 17/111-112

TR- 34742 Kozytagi/lstanbul

Phone: +90 216 361 89 58 » Fax: +90 216 361 89 27
istanbul@silica.com

UKRAINE

Avnet

14, Vasilkivska str. ® 03040 Kiev, Ukraine
Phone: +380 44 4962226 » Fax: +380 44 4962227
kiev@silica.com

UNITED KINGDOM (IRELAND)

Avnet EMG Ltd.

Avnet House e Rutherford Close

Meadway Stevenage, Herts  SG1 2EF

Phone: +44 (0)1438 788310 » Fax: +44 (0)1438 788262

stevenage@silica.com

No guarantee as to the accuracy, completeness or reliability of any information. Subject to modifications and amendments.






