








FireCracker V1.2

1 INTRODUCTION

The FireCracker Development and Reference Design Platform is a flexible development platform for Audio/Video and commu-
nication applications from Silica. It is based on Analog Devices popular Blackfin embedded processor family. For its develop-
ment Silica joined forces with Analog Devices and Bluetechnix (www.bluetechnix.com). FireCracker can be loaded either with
the CM-BF537E or the CM-BF527 Core Module from Bluetechnix.

FireCracker is a unique concept of a hybrid between a development board and a reference design. The Debug Agent (optional
feature) allows full debugging of the Blackfin Processor. For evaluation purposes evaluation software is pre-flashed on the
Core Module. Different demonstration applications can be chosen. Reprogramming of software updates either for the Core
Module or the FPGA is possible. A binary and some basic source code of this evaluation software is included in the FireCracker
Kit.

The FireCracker board includes the following functional blocks:
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Figure 1.1: Overview of the FireCracker board

The FireCracker board provides digital (camera, display) and analog video IN and Video OUT sources and sinks, however not all
of these interfaces can be used simultaneously due to the single PPl interface available on the ADSP-BF537/ADSP-BF527 proc-
essor. The interfaces which share the PPl are analog video IN and analog video OUT as well as the digital CMOS camera. The
display is controlled by the FPGA and interfaces to the Core Module over the data & address bus, thus being always available.
A Xilinx Spartan 3E FPGA with 1 million gates and on-board SRAM allows for the integration of almost any functionality needed.
Custom extender boards on the FPGA extender connector can be routed towards any 10 interface the Core Module is connected
to. By default the FPGA is configured with a firmware which includes the routing of interfaces towards the Core Module a dis-
play controller and an |0 extender (buttons, LEDs). The USB-Uart Converter Chip from FTDI provides also a JTAG interface to
the Xilinx Chip.

A SD-card connector mounted at the bottom of the board allows making use of file |0 functions delivered with the BLACKSheep
software. The BLACKSheep software includes a FAT file system driver and the most relevant file 10 functions.
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The audio interface includes stereo line IN and line OUT as well as a microphone jack. Serial interfaces such as USB, RS232
and ZigBee can be routed via the FPGA to any of the two asynchronous serial ports provided by the Core Module. The CAN
interface is only accessible using a CM-BF537E Core Module.

A connectBlue interface is provided allowing a WLAN module to be attached to the board.

& Before you power up the board for the first time, READ the Quick Start Guide!

0

2 FUNCTIONAL SPECIFICATION

Figure 2 1: FireCracker board Functional Block Diagram
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FireCracker Interface Details:
e 1 Core Module Socket
e 2 x 60 PIN Connectors supporting the CM-BF537E and the CM-BF527
USB OTG 2.0 (on CM-BF527 only)
e Uses on-chip OTG 2.0 USB interface
e Ethernet
e RJ45 10/100 Mbit Ethernet Interface of Blackfin Processor
* JTAG
e JTAG-Connector for all JTAG Emulators from Analog Devices

Debug Agent (optional)

e Full Visual DSP++ compatible Debug Agent supporting an USB1.1 Interface

e Compatible to Analog Devices EZ-Kit On-board Debug Agent

¢ USB Plug for on-board Debug Agent (comes only with the FireCracker BF537E-DA and FireCracker BF527-DA board)
e Camera Plug

e Support for the Omnivision CMOS camera module

e 0V2640 camera is included

TFT Display Connector
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3

e Designed for the 3.5" LED Back-Llit Hitachi TFT Display

e TX09D70VM1CDA display is included

Audio IN/OUT

e Stereo Line-In and Line-Out and single Microphone-In (AD1938)

Video IN/OUT

e Composite Video In [ADV7183) and Composite Video Out (ADV7391)

Experimental PADs 1 - Blackfin

e Core Module Serial Ports and GPIOs

Experimental PADs 2 - FPGA

e Spare FPGA Pins

SD Card Connector

e SPI mode operation through FPGA

e FAT drivers supported

RS232 or USB to UART Bridge

e Supports communication via crossover serial cable, or

e Emulates a standard COM port on any Linux or Windows based computer. Supports up to 1 Mbps UART-USB conversion.

ZigBee Wireless Interface

e On-board integrated Wireless ZigBee Interface incorporating the Freescale MC13213R2 Single Chip solution

WLAN Interface

e Optional WLAN module from connectBlue can be mounted. The Interface is also compatible with connectBlue Bluetooth
modules.

CAN

e CAN Interface only available with the CM-BF537E

Xilinx Expansion Connector

e 120 pin implementing a half Slot Silica EXP Interface. Compatible with Silica EXP extender boards.

Xilinx JTAG Connector

e Xilinx JTAG interface for Xilinx FPGA and Xilinx Boot Flash

Switches

e Config Switches (Have a look at the settings for the DEMOs!)

LEDs and Buttons

e LED bar on FPGA

e Buttons and Joystick on FPGA

MAIN HARDWARE COMPONENTS

In this section the used hardware components are listed. If you need more details for a specific component, please have a look

at the manufacturer’'s website.

3.1 XILINX SPARTAN 3 FPGA

Beside the Core Module, the Spartan 3 FPGA is the most important device on the FireCracker board. It is used to manage the

connectivity of other hardware components, e.g. audio codec, video encoder and decoder, camera, etc.

FPGA details:

Part Number: XC351000-4FGG456C
Gates: 1M

Equivalent logic cells: 17,280

Total CLBs: 1,920
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e Distributed RAM Bits: 120 K

e Block RAM Bits: 432 K

e Dedicated Multipliers: 24

e DCMs: 4

e Maximum User I/0: 391
Manufacturers Website: www.xilinx.com

3.2 XILINX FLASH PROM FOR SPARTAN FPGAS
To program the FPGA, the configuration can be stored in the XCF04S type Platform Flash Programmer.
3.3 VIDEO OUT

To show a video stream on a TV screen there is a video encoder from Analog Devices on the FireCracker board. The ADV7391B
has 3 output channels and supports many output formats, e.g. CVBS, S-Video, YPrPb, and RGB. The encoder is compliant to all
PAL and NTSC versions; also high definition (HD-TV) is supported. On the FireCracker board only channel 1 is used, and routed
to a standard cinch connector (X19).

To configure the device, the I12C interface is connected directly to the Core Module.

The ADV7391B is connected to the Blackfin's PPI Interface and uses the 8 PPI data lines PPI_DO to PPI_D7 and the PPICLK
line. The PPI clock is driven by an on-board 27 MHz oscillator. To guarantee a clean operation all other PPI-devices have to be
switched off.

3.4 VIDEO IN

To capture video from any source an ADV7183B video decoder from Analog Devices is used. Also the decoder supports many
TV and video input formats, e.g. PAL, NTSC, CVBS, S-Video and YPrPb. From the 12 analog input channels on the FireCracker
board only one is used: channel 3, for capturing a CVBS signal.

To configure the device, the |12C interface is connected directly to the Core Module.

The ADV7183B is connected to the Blackfin's PPI Interface and uses the 8 PPl data lines PPI_DO to PPI_D7 and the PPICLK line.
The PPI clock is driven by the video decoder. To guarantee a clean operation all other PPI-devices have to be switched off.

3.5 AUDIO CODEC

The AD1938 is a 24-bit audio codec with up to 192 kHz sampling rate. It has 4 differential ADC inputs and 8 differential or single
ended DAC outputs. On the FireCracker board two output channels are used for LINE-OUT, two input channels for LINE-IN and
a single input channel for applications involving microphone input. You can use either an electret-, or a dynamic microphone
for better performance.

The audio codec is connected to the synchronous serial port 1 (SPORT1) on the Blackfin. The SPI is used to configure the de-

vice.
3.6 CAMERA MODULE

The 0V2640 from OmniVision is a 2.0 mega pixel CMOS camera module that streams pictures with UXGA resolution (1600x1200
pixels) at 15 fps. SXGA pictures can be streamded at a maximum rate of 30 fps.

On the FireCracker board only 8 of the 10 data lines (PPI_DO to PPI_D8) are used. In addition the 2 sync-signals HREF and
VSYNC are routed to the PPI_FS1 and PPI_FS2 Blackfin ports. The PPI clock is driven by the cameras pixel clock.

For detailed information of the OV2640 camera module please contact the manufacturer: www.ovt.com

To guarantee a clean operation all other PPI-Devices have to be switched off.

www.silica.com 7
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3.7 TFT-DISPLAY

The TX09D70VM1CDA is a 3.5" TFT-display with a resolution of 320x240 Pixels. It is connected to the FPGA which has to gener-
ate the control signals and to provide the pixel data. In the standard configuration there is a tiny display controller implemented
on the FPGA. For more details please refer to the Application Manual.

3.8 SRAM

The 8 Mbit (512 K x 16) SRAM component CY62157EV30LL from cypress is connected to the FPGA. In the standard configuration
it is used as frame buffer for the display controller application.

3.9 CAN TRANSCEIVER

The TJA1050T CAN transceiver from NXP is connected to the FPGA and assuming, a CM-BF537 is in use, the CAN-Rx and CAN-
Tx lines can be routed to the respective pins on the Core Module.
Please note that the ADSP-BF527 (CM-BF527) does not support CAN!

3.10 ZIGBEE

The ZigBee transceiver module from Freescale is used as wireless serial interface. The MC13213 ia a multi chip package and
contains the transceiver and a HCS08 microcontroller. For purchase information and software support please contact Silica
Sales Office or www.silica.com.

With the USB dongle (which is not included in the FireCracker package] it is possible to setup a transparent serial port with the
PC. The ZigBee Rx and Tx pins are routed to the FPGA.

The connector X7 can be used to update the controller firmware. The Connector is compatible with the inDART-HCS08
programming device from SofTec (http://www.softecmicro.com).

3.1 RS232

The RS232 transceiver ADM3202ARU from Analog Devices is connected to the FPGA, and can be routed to the Blackfin
UARTs.

3.12 USB-UART BRIDGE

The FT2232D from FTDI is a USB to UART bridge that emulates two UARTs on the USB port. On the FireCracker board only port
B is connected to switch S, which routes the UART either to the FPGA or the Blackfin's UART 0.

Port A of the FT2232D is connected to the FPGA-JTAG port. There is an experimental project that you can find on the FTDI
homepage where the FT2232D can replace the XILINX platform cable for programming the FPGA. But please note that this
project is only experimental, and it is not supported.

3.13 WLAN MODULE

The connector U9 FSI-120-03-G-D-M-AB from Samtec mates with the WLAN Module OWLAN211g from connectBlue. The mod-
ule is not included in the FireCracker package.
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4 CONNECTORS AND USER INTERFACES

4.1 PCB PLACEMENT

X10 X8 X14 X17 S9 X4  JP3 JP6 JP2 JP4 JP5
V19 V20 V21

z'n
Y7 ADYHD |14

=
x
w

X12

Cam1

Figure 4 1: PCB Placement of connectors, switches and jumpers
4.2 CONNECTORS

4.2.1 Core Module Slot
For detailed information please refer to the Hardware User Manual of the inserted Core Module. Most of the pins of the Core
Module slot are connected to the FPGA.

" Refer to appendix A (Table A 1) to see the pin assignment.

L a

4.2.2 Power Connector (X11)

@ X171 is used for the power supply.
&= The input voltage on the power plug can be between 8 V.and 15 V!

Pin Nr. Signal Description

1 GND Outer ring of connector

2 8 V...15V DC Input Supply Center pin of the connector (10 W minimum)
Table 4 1: Connector X11 pin assignment

To connect to X11 use a "DCPP3” (1.3 mm) plug to the power supply. Outer contact is GND, inner contact is VCC. An adequate
power supply is included in the FireCracker package.

4.2.3 Debug Agent USB Connector (X13)
The USB Debug Agent connector is only operational on the FireCracker BF537E-DA and the FireCracker BF527-DA.

www.silica.com 9
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4.2.4  Blackfin JTAG Connector (X12)

The Blackfin JTAG connector is compliant with any Blackfin JTAG emulator from Analog Devices. If the Debug Agent option
(FireCracker BF537E-DA] has been ordered X12 still works with any external JTAG. In this case the JTAG signals are bypassed
by the On-board Debug Agent.

Pin No Signal Pin No Signal

1 GND PWR 2 EMU 0

3 Omitted Pin - 4 GND PWR
5 Vref PWR 6 T™MS |

7 GND PWR 8 TCK |

9 GND PWR 10 TRST |

11 GND PWR 12 TDI I

13 GND PWR 14 TDO 0

Table 4 2: Blackfin JTAG pin description

4.2.5 OmniVision Camera Connector (Cam1)
The 0V2640 (1600 x 1200) CMOS camera is supported.

4.2.6 WLAN Expansion Slot (U9)

Pin No | Cam Signal ‘ Signal type CM Pin No CM-BF537 CM-BF537 FPGA Pad
1 N.C. - - - - -

2 AGND PWR - GND GND GND
3 SI0_D 1/0 54 PF6 PG10 B16
4 AVDD PWR - 2.8V 2.8V 2.8V
5 SIo_C I 8 PF5 PG11 A16
6 RESET | - - - N5

7 VSYNC 0 42 PPI1_FS2 PPI1_FS2 C7

8 PWDN | - - - N4

9 HREF 0 20 PPI1_FS1 PPI1_FS1 F7
10 DVDD PWR - 1.3V 1.3V 1.3V
" DOVDD PWR - 3.3V 3.3V 3.3V
12 D9 0 47 PPI1_D7 PPI1_D7 E5
13 CamClk (*) I - - - C12
14 D8 0 14 PPI1_Dé PPI1_Dé B5
15 DGND PWR - GND GND GND
16 D7 0 48 PPI1_D5 PPI1_D5 A5
17 PCLK 0 41 PPI1_CLK PPI1_CLK B11
18 D6 0 13 PPI1_D4 PPI1_D4 D5
19 D2 0 1" PPI1_DO PPI1_DO A3
20 D5 0 49 PPI1_D3 PPI1_D3 C5
21 D3 0 50 PPI1_D1 PPI1_D1 Ab
22 D4 0 12 PPI1_D2 PPI1_D2 B4
23 D1 0 - - -

24 DO 0 - - -

Table 4 3: OV2640 pin description
(*) driven by a 20 MHz oscillator.
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The WLAN extension slot U9 is compatible with the CB-OWLAN211gi-02-r1 from connectBlue. The respective Software is
obtainable from the FireCracker website.

WLAN Signal | FireCracker connection WLAN Signal | FireCracker connection

1 Vss GND PWR 21 N.C. - -
2 Vss GND PWR 22 N.C. - -
3 Vdd 3.3V PWR 23 N.C. - -
4 Vdd 3.3V PWR 24 N.C. - -
5 N.C. - - 25 SPI-nCS1 N.C. |
6 N.C. - - 26 SPI-nCSO0 D9 |
7 N.C. - - 27 SPI-MOSI BF: MOSI |
8 N.C. - - 28 Vss GND PWR
9 N.C. - - 29 SSELO N.C. 0
10 N.C. - - 30 SSEL1 N.C. 0
" red / Mode N.C. 10 31 SPI-SCLK BF: SCLK |
12 SWo N.C. i 32 Vss GND PWR
13 green / SW1 N.C. 10 33 SPI-MISO BF: MISO 0
14 BLUE Blue LED 0 34 SPI-ExInt FPGA: Y2 0
15 UART_CTS N.C. | 35 PRI N.C. |
16 UART-TxD FPGA: W3 0 36 BT N.C. |
17 UART_RTS N.C. 0 37 WL N.C. 0
18 UART-RxD FPGA: W4 | 38 RX-IND N.C. 0
19 UART_DTR N.C. 0 39 nRESET FPGA: Y1 |
20 UART_DSR N.C. | 40 N.C. - -
Table 4 4: WLAN-Module Connector

4.2.7  Video-OUT Connector (X19)
Pin No Signal Type
1 Composite CVBS OUT [inner) 0
2 GND (shield) PWR
Table 4 5: Video-OUT-Connector

4.2.8  Video-IN Connector (X18)
Pin No Signal Type
1 Composite CVBS IN (inner) |
2 GND (shield) PWR

Table 4 6: Video-IN-Connector

4.2.9

The X15 is a triple Audio connector for standard 3.5 mm audio jacks:
e red: Headset input (electret or dynamic microphone)

Audio Connector (X15)

e blue: Stereo line IN

e green: Stereo line OUT

For microphones the plug tip is connected to the analog 3.3 V supply via a 4.7 kQ) resistor.

www.silica.com
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4.2.10 ZigBee JTAG Connector (X7)
Pin No Signal Type Pin No Signal Type
1 PTG0/BKGD/MS 10 2 GND PWR
3 n.c. - 4 Reset |
5 n.c. - 6 VCC PWR
Table 4 7: ZigBee JTAG pin description

4.2.11

TFT Display Connector (X2)

X2 supports the Hitachi 3.5” TFT Display TX09D70VM1CDA.

Signal Signal type FPGA Pad FPGA Signal/Power Domain
1 VCC PWR - 3.3V
2 VCC PWR = 3.3V
3 VCC PWR - 3.3V
4 DCLK | AB12 I0_L32P_4/GCLKO
5 GND PWR - GND
6 HSYNC | Y12 I0_L31P_4/DOUT/BUSY
7 GND PWR - GND
8 DTMG | W12 I0_L31N_4/INIT_B
9 GND PWR - GND
10 n.c. - - -
1" GND PWR - GND
12 R5 | W14 |10
13 R4 | AA15 I0_L24N_4
14 R3 | AB15 10_L24P_4
15 GND PWR - GND
16 R2 | V15 I0_L22N_4/Vref_4
17 R1 | W15 I0_L22P_4
18 RO | AA16 [0_L19N_4
19 GND PWR - GND
20 G5 | V13 |0_L28P_4
21 G4 | W13 10
22 G3 | AATL I0_L27N_4/DIN/DO
23 GND PWR - GND
24 G2 | AB14 10_L27P_4/D1
25 G1 | V14 IO_L25N_4
26 GO | U14 |0_L25P_4
27 GND PWR - GND
28 B5 | u12 I0_L30N_4/D2
29 B4 | V12 I0_L30P_4/D3
30 B3 | AA13 10_L29P_4
31 GND PWR - GND
32 B2 | Y13 I0_L29N_4
33 B1 | AB13 10/Vref_4
34 BO | uU13 |0_L28N_4

12
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Signal type FPGA Pad FPGA Signal / Power Domain
35 PCI I u1é 10
36 PWM | AB16 10_L19P_4
37 XR 0 - -
38 YL 0 = =
39 XL 0 - -
40 YU 0 = =
Table 4 8: TFT display connector pin description

4.2.12 RS232 Connector (X10)
By using a cross over serial cable the FireCracker board can be connected to a PC. The board connector is a standard 9 pin
male D-sub connector.

The UART pins are connected to the FPGA. The FPGA software is responsible for routing the UART lines correctly.

Signal Signal type i Signal type
1 n.c - 2 RXD |
3 TXD 0 4 n.c. =
5 GND PWR 6 n.c. -
7 RTS 0 8 CTS
9 n.c. -
Table 4 9: Pin description X10: RS232

4.2.13  USB-UART Connector (X14)

X14 is a standard USB-B device connector used to provide a high speed USB-UART bridge. The UART can be routed directly to
the serial port 0 on Blackfin or to the FPGA over switch S3.

The driver is located on your support CD (UART_USB-Driver folder). Refer to the FireCracker Application Manual in order to
see how the USB-UART Bridge is used.

4.2.14 CAN Connector [X8)
The CAN connector is a standard RJ10 connector.

Pin No | Signal Type
1 n.c. -

2 CAN+ 1/0
3 CAN- 1/0
4 GND PWR
Table 4 10: CAN-Connector pin description

4.2.15 Xilinx JTAG Connector (X17)
The Xilinx JTAG connector is compliant to the XILINX platform cable. The XILINX FPGA and the Boot-Flash are in the JTAG
chain.

Pin No Signal Type Pin No Signal Type
1 GND PWR 2 Vref PWR
3 GND PWR 4 T™MS |
5 GND PWR 6 TCK I
7 GND PWR 8 TDO 0

www.silica.com 13
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Pin No | Signal

‘Type

9 GND PWR TDI |
1" GND PWR n.c =
13 GND PWR n.c -

Table 4 11: XILINX JTAG pin description

4.2.16

4.2.17

USB-0TG 2.0 Connector (X5)

RJ45 Ethernet Connector (X4)
The ethernet connector provides the communication with your LAN.

i @ " The USB-0TG 2.0 connector can only be used with the CM-BF527 inserted.

4.2.18

FPGA Experimental PADs (X16)

Pin No ‘ FPGA Pad No | Signal Signal type Pin No FPGA Pad No | Signal Signal type
1 - 3.3V PWR 2 - 3.3V PWR
3 = GND PWR 4 = GND PWR
5 E14 10_L27P_1 | 1/0 6 D14 I0_L27N_1 | 1/0

7 B14 10_L28P_1 | 1/0 8 A4 I0_L28N_1 | I/0

9 F13 10 1/0 10 E13 I0/VREF_1 1/0
1" D13 10_L29P_1 | 1/0 12 C13 I0_L29N_1 | I/0
13 B13 I0_L30P_1 |1/0 14 A13 I0_L30N_1 | 1/0
15 F12 10 1/0 16 E12 I0_L31P_1 | I/0
17 D12 I0_L31N_1 | 1/0 18 n.c - 1/0
19 - GND PWR 20 - GND PWR
21 N2 I0_L35N_6 | 1/0 22 N1 I0_L35P_6 | 1/0
23 Mé I0_L38N_6 | 1/0 24 M5 10_L38P_6 ' 1/0
25 M4 I0_L39N_6 | 1/0 26 M3 I0_L39P_6 | 1/0
27 M2 I0_L4ON_6 | 1/0 28 M1 10_L40P_6 | 1/0
29 - GND PWR 30 - GND PWR

Table 4 12: Signal assignment for FPGA experimental pads

4.2.19 Core Module Experimental PADs (X3)

Please note that all these pads are also connected to the Xilinx FPGA. The signal descriptions in the table below belong to the

Blackfin pin names. If you want to use these pins, be sure that they are not driven by the FPGA.

CM Pin CM-BF537E | CM-BF527 CM Pin CM-BF537E CM-BF527
1 1 RSCLKO Vpp_OTP 2 60 RFSO PH10
3 2 DROPRI PH11 4 59 DROSEC PH12
5 3 TSCLKO PH13 6 58 TFSO PH14
7 4 DTOPRI PH15 8 57 DTOSEC PGO
9 56 SCL SCL 10 6 SDA SDA
" 55 PF10 PF10 12 7 PF4 PG9
13 8 PF5 PG11 14 54 PFé6 PG10
15 19 PPI1_FS3 PG6 16 42 PPI1_FS2 PG5
17 20 PPI1_FS1 PPI1_FS1 18 40 PF2 PG12
19 22 PIES PG13 20 39 PF14 PG1

14
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Pin CM Pin CM-BF537E CM-BF527 Pin CM Pin CM-BF537E CM-BF527
21 23 PF1 PG8 22 38 PFO PG7

23 - GND GND 24 37 MISO PG3

25 25 SCLK PG2 26 24 MOSI PG4

27 - GND GND 28 - GND GND

29 - 3.3V 3.3V 30 - 3.3V 3.3V
Table 4 13: Signal assignment for Core Module experimental pads

4.2.20 SD-Card Connector (X9; Bottom Mount)
SD-Card Pin No Function FPGA Pin No FPGA Pin_Bank
0 DAT2 T1 10_L27P_6
1 CS/DAT3 U4 10_L23N_6
2 CMD U3 I0_L24N_6/VREF_6
3 VSS1 - GND
4 vDD - 3.3V
5 CLK U2 10_L24P_6
6 VSS2 - GND
7 DATO T3 10_L26N_6
8 DAT1 Pé 10_L28P_6
9 CD R4 10_L26P_6
10 Wp T2 10_L27N_6
Shield - - GND
Table 4 14: SD-Card connector pin description

4.2.21

EXP FPGA Extender Interface Connector (X1 Bottom Mount)

The FPGA expansion connectors EXP on the FireCracker board for a stacking height of 8mm are of the following type:

Part Manufacturer Manufacturer Part Nr.
X1 mounted Samtec SAM-QTE-060-02-F-D-A
X1 mating Samtec SAM-QSE-060-01-F-D-A
Table 4 15: FireCracker board connector types

Pin No | Description FPGA Pad Pin No Description FPGA Pad
1 10_L28P_5/D7 AA9 2 I0_LO1P_4/VRN_4 AB20
3 10_L28N_5/Dé6 AB9 4 10_L32N_4/GCLK1 AA12
5 2.5V 6 2.5V

7 10_L29P_5/Vref_ 5 W10 8 10_LO01P_5/CS_B AA3
9 10_L29N_5 Y10 10 I0_LOTN_5/RDWR Y10
1" 2.5V 12 2.5V

13 10_L30P_5 AA10 14 10_L06P_5 AA5
15 10_L30N_5 AB10 16 10_LO06N_5 AB4
17 2.5V 18 2.5V

19 10_L31P_5 V11 20 10 u7
21 I0_L31N_5/D4 W11 22 10/Vref_5 us
23 2.5V 24 2.5V

25 I0_LO6P_4 Y18 26 10 u9

www.silica.com

15




FireCracker V1.2

Pin No | Description | FPGA Pad Description FPGA Pad
27 10_LO6N_4/Vref 4 | W18 28 10 V7
29 2.5V 30 2.5V

31 10_LO5P 4 AB19 32 10 V10
33 10_LO5N_4 AAT9 34 10 u10
35 2.5V 36 2.5V

37 10_LOTP_4/VRN_4  AB20 38 10 u11
39 10_LOTN_4/VRP_4 | AA20 40 10/Vref 5 AB11
41 10_L24P 5 V8 42 10_L32N_5/GCLK3 AAT1
43 10_L24N_5 w8 4 10_L32P_5/GCLK2 Y11
45 GND 46 GND

47 10_L22P 5 AA7 48 10_L27P 5 )
49 10_L22N_5 AB7 50 10_L27N_5/Vref 5 W9
51 GND 52 GND

53 10_L19P_5/Vref 5 W7 54 10_L25P_5 AA8
55 10_L19N_5 Y7 56 10_L25N_5 AB8
57 GND 58 GND

59 10_L16P_5 Y6 60 10_LOTP_3/VRN_3 Y19
61 10_L16N_5 AAS 62 10_LOTN_3/VRP_3 Y20
63 GND 64 GND

65 10_L15P 5 V6 66 10_L16P 3 Y22
67 10_L15N_5 W6 68 10_L16N_3 W22
69 GND 70 GND

71 10_L10P_5/VRN_5 | AA5 72 10_L17P_3/Vref 3 W19
73 10_L10N_5/VRP_5  AB5 74 10_L17N_3 V19
75 GND 76 GND

77 10_LO9P 5 W5 78 10_L19P 3 W20
79 10_LO9N_5 Y5 80 10_L19N_3 W21
81 10_L20P 3 V20 82 10_L31P 3 P17
83 10_L20N_3 u19 84 10_L31N_3 P18
85 33V 86 3.3V

87 10_L21P_3 V21 88 10_L32P_3 P21
89 10_L21N_3 V22 90 10_L32N_3 P22
91 33V 92 33V

93 10_L22P 3 u18 94 10_L33P 3 N17
95 10_L22N_3 717 96 10_L33N_3 N18
97 33V 98 3.3V

99 10_L23P_3/Vref 3 | U20 100 10_L34P_3/Vref 3 N19
101 10_L23N_3 u21 102 10_L34N_3 N20
103 33V 104 33V

105 10_L24P_3 T18 106 10_L35P_3 N21
107 10_L24N_3 R18 108 10_L35N_3 N22
109 33V 3.3V 110 33V

11 10_L26P 3 719 112 10_L38P_3 M17
113 10_L26N_3 720 114 10_L38N_3 M18
15 33V 33V 116 33V
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Description FPGA Pad Description FPGA Pad
117 10_L29P_3 R19 118 10_L39P_3 M19
119 I0_L29N_3 P19 120 [0_L39N_3 M20
shield | GND Shield GND
Table 4 16: FPGA expansion connector pin description

4.3 SWITCHES AND BUTTONS

4.3.1 Display and General Purpose Switches (S1, S2, S3, S4, S5)
The key buttons S1 to S5 are directly routed to the FPGA and have no pull-up resistors. They are located on the bottom edge of
the TFT-display and can be used for example to choose menu options.

Button FPGA Pad

S1 V18

S2 AB18

S3 AA18

S4 W17

S5 V17

Table 4 17: FPGA pin assignment for buttons S1-55

4.3.2  Joystick Switch (Sé)
The Sé6 is a 5-way joystick and usable as navigation device. The pull-up resistors have to be realized with the FPGA. The joystick
allows recognizing 8 directions and “push-button”.

Joystick in no position
Button pressed, no position

11001 . 10110

LsB
MSB

Figure 4 2: binary joystick coding

Joystick Pin FPGA Pad
0 (LSB) u17

1 AA17

2 Y17

3 Y16

4 (MSB]) W16
Table 4 18: Joystick to FPGA connection
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4.3.3 Reset and Boot Mode Switches (S7, S8)

The reset button (S7) resets the Core Module and has no effect on the FPGA.

The 4-way DIP switch (S8) allows setting the boot mode for the Core Module. The keys are routed directly to the BMODE-pins
of the Core Module.

Key-pin ‘ Bootmode Pin

1 BMODEO
2 BMODE1
3 BMODE2
4 BMODES3 (operational only on CM-BF527)

Table 4-19: Boot mode pin assignment

For more details about the boot modes see chapter 5.

4.3.4  UART MUX Switch (S9)
The UART MUX switch allows routing the Blackfin UARTO directly to the FTDI USB-UART bridge for easy debugging (position 1).
Otherwise the USB-UART bridge is connected to the FPGA (position 0).

4.3.5 FPGA Configuration Switch (S10)
The FPGA Configuration switch is an 8 way DIP switch and is connected to the FPGA. In the FPGA standard configuration it is
used for enabling the devices connected to the Blackfin, and to choose the demo-application.

4.3.6 FPGA Boot Switch (S11)
The FPGA boot switch indicates if the FPGA will be programmed using the on-board flash (position 0}, or the JTAG (position 1).

4.4 JUMPERS

4.4.1 Power Jumpers (JP3, JP4, JP5, JPé)
The jumpers JP3 to JP6 are used to supply the different power domains and allows you to measure the supply current. Be

aware that the ampermeter must have a very low internal resistance. Otherwise the voltage drop over the amperemeter is too
high.

Jumper ‘ Power Domain ‘ Powered Devices

JP3 25V FPGA

JP4 5.0V 1.2V generator; USB-host supply

JP5 3.3V BlackFin; FPGA; Video-In/Out; Audio codec; Cam; Display; CAN; ZigBee, SD-Card; RS232
JP6 1.2V FPGA

Table 4 20 Power Jumpers

4.4.2  USB-ID Jumper (JP2)

Some older USB cables don't set the ID pin correctly. If so, you can short this jumper to force the USB host mode on the
CM-BF527.

A ATTENTION! Do not short this jumper with a CM-BF537E Core Module inserted! This asserts the BR Pin (Bus Request])
&, and blocks the external bus usage! This causes unpredictable behavior of the CM-BF537E.

4.4.3 Backup Battery Pads (JP1)

To maintain power on the Blackfin processors RTC Power Domain while the board is switched off, insert a Battery on these Jump-
er Pads. PIN 1 (towards the power connector X11) is VBAT, and PIN2 (towards the edge) is GND. Input voltage can be between
2.7V and 3.6 V. If no external battery is added, the RTC is powered via a Schottky diode from the 3.3 V power domain.
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4.5 LEDS

4.5.1 Power Supply LEDs (V19, V20, V21)

LED ‘ Purpose

V19 5V0 LED indicates power ok
V20 3V3 LED indicates power ok
V19 2V5 LED indicates power ok

Table 4 21: Power supply LEDs

4.5.2 USB-Serial Interface LEDs (V27, V28)
The two LEDs indicate the receive and transmit traffic on the FTDI UART-USB bridge.

4.5.3 Debug Agent LEDs (V23, V24, V25, V26)
These LEDs are only driven by the FireCracker BF537E-DA and FireCracker BF527-DA boards.

LED ‘ Purpose

V23 Debug Agent Power LED
V24 Status LED

V25 Monitor LED

V26 FPGA Program Done LED

Table 4 22: Debug Agent LEDs

LED ' Purpose | FPGA Pin
V1 General Purpose Green LED F17
V2 General Purpose Green LED E17
V3 General Purpose Green LED D17
V4 General Purpose Green LED C17
V5 General Purpose Yellow LED B17
Vé6 General Purpose Yellow LED F16
V7 General Purpose Red LED E16
V8 General Purpose Red LED D16

Table 4 23: LEDs on FPGA assignement

4.5.4 General Purpose FPGA LEDs (V1 - V8)
4.5.5 FPGA Program Done LED (V32)
The Program-Done LED is activated when a valid configuration is loaded into the FPGA.

5 BOOT MODES

The Boot Modes 0 to 7 are available on both Core Modules (CM-BF237E and CM-BF527). Boot modes 8 to 15 can be used only
with a CM-BF527 Core Module.

Switch Settings ‘ Boot Mode ‘ Description
on 0 (BF527) No Boot [idle)
off 0 (BF537) Execute from16-bit ext. mem. Bypass ROM
123 4 (Standard boot mode for uBoot)
On 1 Boot from 8-bit or 16-bit EEPROM/Flash
off (Standard boot mode for BLACKSheep)

12 3 4
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Switch Settings ‘ Boot Mode Description
2 (CM-BF527) Boot from 16-bit asynchronous FIFO (memory bank 3)
2 (CM-BF537E) Reserved
3 Boot from serial SPI Memory
4 Boot from SPI Host (slave mode)
5 Boot from serial TWI memory
6 Boot from TWI host (slave mode)
7 Boot from UARTO host (slave mode])
8 * Boot from UART1 host (slave mode)
9 * Reserved
10 * Boot from SDRAM memory (quick warm boot option)
11 * Boot from on-chip OTP memory
12 * Reserved
13 * Reserved
14 * Boot from 16-bit host DMA
Off 15 * Boot from 8-bit host DMA

Table 5 1: Boot mode CM-BF537E
(*) Boot Mode only available on CM-BF527.
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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 A4 I0_LO1P_0/VRN_O

54 PFé6 /TMR3 / SSEL4 PG10/TMR6 / TSCLKOA / TACI6 B16 10_L22P_1

55 PF10/ SSEL1 DNUZ2) C16 I0_L19N_1

56 SCL SCL E8 I0_L22N_0

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

58 TFSO0/ 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 RFSO0 / TACLK3 PH10/ND_CE/ERxD2/HOST_D10 F10 I0_L28N_0

61 Al Al L4 10_L39P_7

62 A3 A3 Lé 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 H4 10_L29P_7

69 A17 A17 H2 10_L28P_7

70 A19 A19 G2 10_L27P_7/
VREF_7

71 nABE1 nABE1 L1 I0_L4ON_7/
VREF_7

76 ARDY ARDY G1 I0_L27N_7

78 CLK_OUT SCLK Al 10_L32P_0/GCLKé

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_LOIN_7/VRP_7

91 D15 D15 C2 10

92 D13 D13 Cé4 I0_LOTP_7/VRN_7

93 D11 D11 C1 10_L16P_7/
VREF_7

94 D9 D9 D4 10_L17P_7

95 D7 D7 D3 I0_L19N_7/
VREF_7

96 D5 D5 F4 10_L20N_7

97 D3 D3 E2 10_L21P_7

98 D1 D1 F5 10_L22P_7

100 nAOE nAOE F2) 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
13 A16 A16 J4 I0_L29N_7
114 Al4 Ald J5 I0_L31N_7
115 A12 A12 J1 I0_L32N_7
116 A10 A10 K5 10_L33N_7
117 A8 A8 K3 I0_L34N_7
118 Ab Ab K1 I0_L35N_7
19 A4 Ab L5 10_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 GPIOs
Table A 1: FPGA to Core Module pin assignment
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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 e 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 e Fax: +39 049 773464
padova@silica.com

Avnet EMG ltaly S.r.l.

Via Panciatichi, 40  1-50127 Firenze (FI)
Phone: +39 055 4360392  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 ¢ 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  Edificio Madrid 92
E-28290 Las Matas (Madrid)

Phone: +34 91372 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.




