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Figure 6 5: FPGA register module
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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

0x202FFFF0 FC_SIGNATURE Hard wired to value 0x55FC R

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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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.
• Write access time: 3 cycle
• Read access time: 5 cycle
• Hold time: 1 cycles
• Setup time: 4 cycles
• Memory transition time: 4 cycles
• ARDY disabled
C-code example for CM-BF537E and CM-BF527
*pEBIU_AMGCTL = 0x1f8; // enable all banks and give DMA priority over core
*pEBIU_AMBCTL0 = 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_WRITE0/1 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/O 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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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.

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.

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.

Command Opcode Operation

TFT_CMD_CLEAR 0x0001
clears the plane activated for drawing

parameter 1 clear color

TFT_CMD_PUTIMAGE 0x0002,
0x0102

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)

parameter 1 X position on the display

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

X0XXX X X X X X XX 0 0

Unused (std. value: „0000'0000'00")

Drawing Plane Select
00: Plane 0
01: Plane 1
10: Plane 2
11: Plane 3

X

Unused (std. value: „00")

0

Display Plane Select
00: Plane 0
01: Plane 1
10: Plane 2
11: Plane 3

X X X X X XX X X X X 0

TFT_BIT_BUSY
0 : TFT Controller is idle
1 : TFT Controller is busy

Unused 
(std. value: „00'000")

00 0 0

TFT_BIT_VSYNC
Vsync currently not proceeding : 0

Vsync currently proceeding : 1

TFT_BIT_VSYNC_STICKY
Vsync has not started after last read : 0

Vsync has started after last read : 1

TFT_BIT_BUSY_STICKY
0 : TFT Controller has not become idle till last read
1 : TFT Controller has become idle till last read

Unused 
(std. value: „0000'00")

TFT_BIT_REFRESH_RATE
0 : Refresh rate 60Hz 
1 : Refresh rate 50Hz
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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_enable(); 

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_vsync(); 
  display_swap_planes(); 
}

display_enable() only sets the enable bit of the display controller. display_execute() 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_vsync() polls the bit TFT_BIT_VSYNC until it is 1. Finally, display_swap_
planes() 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_REV 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.

Figure 6 8: BOARD_REV register

6.1.5.3 FPGA Firmware Version
The FPGA_FW_REV register shows the Firmware revision.

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.

Hard wired: ‚B’ Core ModuleVersion
0: unknown
1: CM-BF537E
2: CM-BF527

Board Version

01 1 1 X X X X XX X X 0 0 X X

Board Sub-Version

Hard wired: ‚F’ Firmware Sub-Sub-Version

11 1 1 X X X X XX X X X X X X

Firmware Sub-VersionFirmware Version
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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.

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.

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).

Figure 6 12: BUTTON_STAT register

XX X X X X X X XX X 0 0 0 0 1

Soft Reset
1: Normal Operation (default)
0: Reset

Unused 
(std. value: 0000'0000'000)

Display Enable
1: TFT display enabled
0: TFT display off (default)

ZigBee Reset
Normal operation: 1

ZigBee in Reset state (default): 0

ZigBee Start Pairing
Initiate Pairing Mode: 0

Normal operation (default): 1

X 100000000

Unused (std. value: 1'1111)

LED Bar (V8 to V1)
LED OFF: 0
LED ON: 1

SPI nCS Signals
011: SD-Card
101: WLAN
110: Audio Codec
111: None selected

X X X X 1 1

0 0 0 0 0 0 0 0 0 0

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

XX X X 0

SD-Card Card Detect
Card present: 1

Card not present: 0

0

Joystick Keys

Unused (std. value: 00)

SD-Card Write Protected
Card protected: 1

Card not protected: 0
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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.

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.

DIP switch Selection Description

0xxx’xxxx Audio Codec in power down mode

1xxx’xxxx Audio Codec enabled

x00x’xxxx All video Devices disabled

x10x’xxxx Video In enabled

x01x’xxxx Video Out enabled

x11x’xxxx CMOS Camera enabled

xxx0’xxxx CAN disabled

xxx1’xxxx CAN enabled (only available if CM-BF537E inserted)

Table 6 3: Device selection configuration

11100

10011

10100

10110

11000

11001

1001010001
10000

00000 Joystick in no position

Button pressed, no position

XXXXX

LSB

MSB
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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.

Figure 6 14: SPI routing for SD-Card

6.2 Pin Assignments

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.

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

MOSIB8
MISO E9

SCLKF9 SD_SCLK U2

SD_MISOT3
SD_MOSI U3

SD_CS U4
SPI_NCS2

U5

BUFT

U3

BUF
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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.

Figure 6 15: iMPACT project window

In the iMPACT window double-click on the Boundary Scan topic in the Flows toolbox. A new folder opens in the workspace. 
Follow the instructions and right-click to initialise the JTAG chain.

Figure 6 16: iMPACT application window

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

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).

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 9x9x1 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. 

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.

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.

USB Dongle FireCracker

0xxx xxxx xxxx xxxx
Channel 016

.

.

.

.

.

0xxx xxxx xxxx xxxx
Channel x

Init

Connected

Connected

responds to the inquiry 
with its Networknumber

sends Networknumber from Flash 
on every channel

set Channel, connected

Power up Power up
Init
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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:
zigbee\firecracker\bin\Wireless_UART_firecracker_final.S19

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:
\zigbee\firecracker\source\Wireless UART_HCS08_SMAC_firecracker
There you can find a Code Warrior 6.1 project.

Software Overview:

Figure 7 4: Overview of MC13213 firmware

USB Dongle FireCracker
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push 
button Channel x

push 
button

.
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.

.
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Connected or Init
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.

.
.
.
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with least site survey 
and sends continously 
its Networknumber
with highest bit set scanns all channels 

for paket which only 
contains Networknumber 
and highest bit set

send reply tho paket

reply received, 
connected

802.11.14 modem

SCI module

MC13213

SPI

HS08 MCU

SMAC SCI protocol handler

RF Protocol handler

serial Puffer1

serial Puffer2

FPGA

RF Puffer

GPIO
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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.

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.S19

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:

 
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”.
The following screen or similar should appear.

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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Figure 7 8: Successful driver installation

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

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
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APPENDIX A

Core Module pin 
number Pin name CM-BF537E Pin name CM-BF527 FPGA pin number FPGA pin name

1 RSCLK0 / TACLK2 VppOTP E10 IO_L28P_0

2 DR0PRI /  TACLK4 PH11/ND_WE/ETxD3/HOST_D11 B10 IO_L29P_0

3 TSCLK0 / TACLK1 PH13/ND_BUSY/ERxCLK/HOST_
D13 D10 IO

4 DT0PRI / SSEL2 PH15/ND_ALE/COL/HOST_D15 E11 IO_L30P_0

5 CLK_OUT CLKBUF A10 IO

6 SDA SDA A8 IO_L24P_0

7 nc PG9 / RSCLK0A/ TMR5 / TACI5 E15 IO_L24P_1

8 PF5 / TMR4 / SSEL5 DNU2) A16 IO_L22N_1

11 PG0 / PPI1D0 PF0 / PPID0 / DR0PRI / ND_D0A A3 IO/VREF_0

12 PG2 / PPI1D2 PF2 / PPI D2 / RSCLK0 / ND_D2A B4 IO_L01N_0/VRP_0

13 PG4 / PPI1D4 PF4 / PPI D4 / TFS0 / ND_D4A / 
TACLK0 D5 IO_L06N_0

14 PG6 / PPI1D6 PF6 / PPI D6 / DT0SEC / ND_D6A 
/ TACI0 B5 IO_L09N_0

15 PG8 / PPI1D8 / DR1SEC PF8 / PPID8 / DR1PRI D6 IO_L10P_0

16 PG10 / PPI1D10 / RSCLK1 PF10 / PPID10 / RFS1 / nSPI SEL7 B6 IO_L15P_0

17 PG12 / PPI1D12 / DR1PRI PF12 / PPID12 / DT1PRI / nSPIS-
EL2 / CDG F6 IO

18 PG14 / PPI1D14 / TFS1 PF14 / PPID14 / DT1SEC / 
UART1TX E7 IO_L16N_0

19 PPI1SY3 / PF7 / TMR2 PG6 / DT0PRIA / TMR2 / PPIFS3 B7 IO_L19N_0

20 PPI1SY1 / PF9 / TMR0 PPIFS1 / TMR0 F7 IO/VREF_0

22 PF3 / Rx1 / TMR6 / TACI6 PG13 / DMAR0 / UART1RXA / H_
ADR / TACI2 D15 IO_L24N_1

23 PF1 / DMAR1 / TACI1 / Rx0 PG8 / TMR4 / RFS0A / UART0RX / 
TACI4 A15 IO_L25P_1

24 PF11 / MOSI PG4 / SPIMOSI / DT0SECA B8 IO_L24N_0

25 PF13 / SCK PG2 / SPISCK F9 IO_L25N_0

37 PF12 / MISO PG3 / SPIMISO / DR0SECA E9 IO_L25P_0

38 PF0 / DMAR0 / Tx0 PG7 / TMR3 / DR0PRIA / UART0TX F14 IO/VREF_1

40 PF2 / Tx1 / TMR7 PG12 / DMAR1 / UART1TXA / 
H_ACK B15 IO_L25N_1

41 PPI1Clk / PF15 / TMRCLK PPICLK / TMRCLK B11 IO_L32N_0/GCLK7

42 PPI1Sy2 / PF8 / TMR1 PG5 / TMR1 / PPIFS2 C7 IO/VREF_0

43 PG15 / PPI1D15 / DT1PRI PF15 / PPID15 / DR1SEC / 
UART1RX / TACI3 A7 IO_L19P_0

44 PG13 / PPI1D13 / TSCLK1 PF13 / PPID13 / TSCLK1 / nSPIS-
EL3 / CUD D7 IO_L16P_0

45 PG11 / PPI1D11 / RFS1 PF11 / PPID11 / TFS1 / CZM C6 IO_L15N_0

46 PG9 / PPI1D9 / TD1SEC PF9 / PPID9 / RSCLK1 / nSPISEL6 E6 IO_L10N_0

47 PG7 / PPI1D7 PF7 / PPID7 / DR0SEC / ND_D7A 
/ TACI1 E5 IO/VREF_0

48 PG5 / PPI1D5 PF5 / PPID5 / TSCLK0 / ND_D5A / 
TACLK1 A5 IO_L09P_0

49 PG3 / PPI1D3 PF3 / PPID3 / DT0PRI / ND_D3A C5 IO_L06P_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 IO_L01P_0/VRN_0

54 PF6 / TMR3 / SSEL4 PG10 / TMR6 / TSCLK0A / TACI6 B16 IO_L22P_1

55 PF10 / SSEL1 DNU2) C16 IO_L19N_1

56 SCL SCL E8 IO_L22N_0

57 DT0SEC / SSEL7 / CANTx PG0 / HWAIT D11 IO_L31N_0

58 TFS0 / SSEL3 PH14/ND_CLE/ERxDV/HOST_D14 F11 IO_L30N_0

59 DR0SEC / TACI0 / PH12/ND_RE/ERxD3/HOST_D12 C10 IO_L29N_0

60 RFS0 / TACLK3 PH10/ND_CE/ERxD2/HOST_D10 F10 IO_L28N_0

61 A1 A1 L4 IO_L39P_7

62 A3 A3 L6 IO_L38P_7

63 A5 A5 K2 IO_L35P_7

64 A7 A7 K4 IO_L34P_7

65 A9 A9 K6 IO_L33P_7

66 A11 A11 J2 IO_L32P_7

67 A13 A13 J6 IO_L31P_7

68 A15 A15 H4 IO_L29P_7

69 A17 A17 H2 IO_L28P_7

70 A19 A19 G2 IO_L27P_7/
VREF_7

71 nABE1 nABE1 L1 IO_L40N_7/
VREF_7

76 ARDY ARDY G1 IO_L27N_7

78 CLK_OUT SCLK A11 IO_L32P_0/GCLK6

80 nAMS3 nAMS3 G3 IO_L26N_7

81 nAWE nAWE H5 IO_L24N_7

83 D0 D0 F2 IO_L23N_7

84 D2 D2 G6 IO_L22N_7

85 D4 D4 E1 IO_L21N_7

86 D6 D6 E3 IO_L20P_7

87 D8 D8 D2 IO_L19P_7

88 D10 D10 E4 IO_L17N_7

89 D12 D12 D1 IO_L16N_7

90 D14 D14 C3 IO_L01N_7/VRP_7

91 D15 D15 C2 IO

92 D13 D13 C4 IO_L01P_7/VRN_7

93 D11 D11 C1 IO_L16P_7/
VREF_7

94 D9 D9 D4 IO_L17P_7

95 D7 D7 D3 IO_L19N_7/
VREF_7

96 D5 D5 F4 IO_L20N_7

97 D3 D3 E2 IO_L21P_7

98 D1 D1 F5 IO_L22P_7

100 nAOE nAOE F3 IO_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 IO_L24P_7

102 nAMS2 nAMS2 G4 IO_L26P_7

111 nABE0 nABE0 L2 IO_L40P_7

112 A18 A18 H1 IO_L28N_7

113 A16 A16 J4 IO_L29N_7

114 A14 A14 J5 IO_L31N_7

115 A12 A12 J1 IO_L32N_7

116 A10 A10 K5 IO_L33N_7

117 A8 A8 K3 IO_L34N_7

118 A6 A6 K1 IO_L35N_7

119 A4 A4 L5 IO_L38N_7

120 A2 A2 L3 IO_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

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.
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