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The XCFxxP memory space is composed of a set of one, two, or four 8 Mb data blocks 
(depending on the device size), where each data block or consecutive set of data blocks can 
be assigned to a particular revision. When cascading multiple XCFxxP PROMs, a revision 
can span across multiple PROMs. In addition to having up to four 8 Mb data blocks, each 
PROM has the following internal programmable registers:

• One user code register:

♦ USERCODE[31:0]

• Up to four customer code registers (one per block):

♦ DATA-CC[255:0] for Block 0

X-Ref Target - Figure 6-18

Figure 6-18: Configuration Options
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♦ DATA-CC[255:0] for Block 1

♦ DATA-CC[255:0] for Block 2

♦ DATA-CC[255:0] for Block 3

• Five general control registers:

♦ DATA-BTC[31:0]: Design Revision Block Table Register (only DATA_BTC[27:0] 
are used)

♦ DATA-CCB[15:0]: Customer Controlled Bits Register (only DATA_CCB[5:0] are 
used)

♦ DATA-SUCR[15:0]: Special User Controlled Register (only SUCR[2:0] are used)

♦ DATA-RDPT[15:0]: Read Protection Register (only DATA-RDPT[3:0] are used)

♦ DATA-WRPT[15:0]: Write Protection Register (only DATA-WRPT[5:0] are used)

Usercode Register, USERCODE[31:0]
USERCODE is an optional 32-bit register that can be programmed to identify the design. 
See Figure 6-19.

Customer Code Registers, DATA-CC[255:0]
Programming the 256-bit customer code registers (DATA-CC) is optional.

There is one DATA-CC is associated with each data block. Typically, the customer code 
field is used to create a unique identifier for a particular revision by programming the 
DATA-CC for the first block in that revision. The customer code is erased when the 
corresponding block of data is erased. See Figure 6-20.

X-Ref Target - Figure 6-19

Figure 6-19: USERCODE Register
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X-Ref Target - Figure 6-20

Figure 6-20: Customer Code Registers
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Design Revision Block Table Register, DATA-BTC[31:0]
The Design Revision Block Table register (DATA-BTC) must be programmed to enable 
data access. The DATA-BTC register controls how each revision selection maps to the 
internal data blocks. The settings used to map the revision location during iMPACT file 
generation flow can be determined by the design revision options written into the 
corresponding CFI file. The default erased state for the DATA-BTC register causes the 
PROM to have no data associated with any of the four possible revision locations, so the 
DATA-BTC must be programmed in order to access any data in any FPGA configuration 
mode (see Figure 6-21).

Determining the DATA-BTC Settings with the CFI File

The CFI file is created by the iMPACT software automatically when compression or design 
revisioning is specified during PROM file generation. The CFI contains information about 
the PROM data formatting that can be used to determine the corresponding DATA-BTC 
settings. The CFI file specifies the following for each PROM:

• Up to four design revisions (set the SKIP bit in the DATA-BTC register for unused 
design revisions).

• Which 8 Mb data blocks are assigned to each design revision.

• A data compression flag for each design revision, if data was compressed during 
PROM file generation.

• FPGA DCM or DCI startup wait as specified in the FPGA bit file assigned to the 
revision. When an FPGA startup wait option is set and the FPGA is the configuration 
slave with the PROM driving CLKOUT, then the PROM clocking option should be set 
to use a free-running configuration clock.

Determining the DATA_BTC Settings without the CFI File

The CFI file is not always created if compression or design revisioning options are not 
specified during PROM file generation. As shown in the sample programming options in 
Figure 6-22, when using a PROM data file (MCS) with no CFI file, typically REV0 is 
selected with all other revisions set to NO, and REV0 COMPRESSION is typically set to 
NO. By default, when no revision structure is specified (no CFI file), then Revision 0 can be 
set to start at block 0 and to end at the last 8 Mb block available on the PROM.

X-Ref Target - Figure 6-21

Figure 6-21: Design Revisions
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X-Ref Target - Figure 6-22

Figure 6-22: Revision Structure
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DATA-BTC[31:0] Bit Assignments

Table 6-2 shows the bit assignments for the Design Revision Block Table register 
(DATA-BTC). Bits [31:28] are reserved and set to all 1s.

DATA-BTC[31:24]

The upper bits in the Design Revision Block Table register contain the free-running clock 
option switches.

• DATA-BTC[31:28] => Reserved (set to all 1s)

♦ DATA-BTC[31:28] = 1111

• DATA-BTC[27]   => Revision 3 free-running clock option

Enable if DCI or DCM flagged for Revision 3 in the CFI file

♦ 1 = Disable Revision 3 free-running clock

♦ 0 = Enable Revision 3 free-running clock

• DATA-BTC[26]   => Revision 2 free-running clock option

Enable if DCI or DCM flagged for Revision 2 in the CFI file

♦ 1 = Disable Revision 2 free-running clock

♦ 0 = Enable Revision 2 free-running clock

• DATA-BTC[25]   => Revision 1 free-running clock option

Enable if DCI or DCM flagged for Revision 1 in the CFI file

♦ 1 = Disable Revision 1 free-running clock

♦ 0 = Enable Revision 1 free-running clock

• DATA-BTC[24]   => Revision 0 free-running clock option

Enable if DCI or DCM flagged for Revision 0 in the CFI file

♦ 1 = Disable Revision 0 free-running clock

♦ 0 = Enable Revision 0 free-running clock

DATA-BTC[23:0]

The lower bits in Design Revision Block Table register contain the unique settings for each 
revision (6 bits per revision). The settings include the SKIP bit (to indicate the revision is 
not used), the COMPRESSED bit, and fields to specify the blocks at which a particular 
revision starts and ends.

• DATA-BTC[23:18] => Revision 3 settings

Table 6-2: DATA-BTC[31:0] Bit Assignments
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♦ DATA-BTC[23]

- 0 = COMPRESSED

- 1 = NOT COMPRESSED

♦ DATA-BTC[22]

- 0 = DON’T SKIP (Revision 3 used)

- 1 = SKIP

♦ DATA-BTC[21:20]

- STOP[1:0] = Block where Revision 3 stops (CFI [END] block)

♦ DATA-BTC[19:18]

- START[1:0] = Block where Revision 3 starts

• DATA-BTC[17:12] => Revision 2 settings

♦ DATA-BTC[17]

- 0 = COMPRESSED

- 1 = NOT COMPRESSED

♦ DATA-BTC[16]

- 0 = DON’T SKIP (Revision 2 used)

- 1 = SKIP

♦ DATA-BTC[15:14]

- STOP[1:0]   = Block where Revision 2 stops (CFI [END] block)

♦ DATA-BTC[13:12]

- START[1:0] = Block where Revision 2 starts

• DATA-BTC[11:6] => Revision 1 settings

♦ DATA-BTC[11]

- 0 = COMPRESSED

- 1 = NOT COMPRESSED

♦ DATA-BTC[10]

- 0 = DON’T SKIP (Revision 1 used)

- 1 = SKIP

♦ DATA-BTC[9:8]

- STOP[1:0]   = Block where Revision 1 stops (CFI [END] block)

♦ DATA-BTC[7:6]

- START[1:0] = block where Revision 1 starts

• DATA-BTC[5:0]  => Revision 0 settings

♦ DATA-BTC[5]

- 0 = COMPRESSED

- 1 = NOT COMPRESSED

♦ DATA-BTC[4]

- 0 = DON’T SKIP (Revision 0 used)

- 1 = SKIP

♦ DATA-BTC[3:2]

http://www.xilinx.com
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- STOP[1:0] = Block where Revision 0 stops (CFI [END] block)

♦ DATA-BTC[1:0]

- START[1:0] = Block where Revision 0 starts

Example 1: Determining the DATA-BTC Settings from a CFI File with One Revision

Figure 6-23 shows the CFI file contents with one revision (Revision 0).

This CFI file indicates that DATA-BTC[31:0] should be set to FFFFFFECh (see Table 6-3).

These bit assignments indicate the following:

• One design revision is used:

♦ DATA-BTC[5:0] (Revision 0)

♦ All DATA-BTC bits for the three unused design revisions are set to 1.

• Revision 0 covers Block 0 - Block 3.

• Compression is not used.

• FPGA DCM or DCI start-up wait is not used.

X-Ref Target - Figure 6-23

Figure 6-23: Example 1: CFI File with One Revision
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# CFI FILE 
# PROMGEN: Xilinx Prom Generator 10.1.02  
# Copyright (c) 1995 - 2008 Xilinx, Inc.  All rights reserved.  
 
DATE      08/08/2008 - 20:08 
SOURCE    C:\test//xcf32p_1revision_example.mcs  
DEVICE    XCF32P 
SIGNATURE 0x0E2A6946 
BLOCK 0 VERSION 0 0x0E2A6946 
BLOCK 1 VERSION 0 0x0E2A6946 
BLOCK 2 VERSION 0 0x0E2A6946 
BLOCK 3 VERSION 0 END 0x0E2A6946 

 

Revision 0 

Table 6-3: DATA-BTC[31:0] Bit Assignments for Example 1
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Example 2: Determining the DATA-BTC Settings from a CFI File with Two Revisions

Figure 6-24 shows the CFI file contents with two revisions (Revision 0 and Revision 1).

This CFI file indicates that DATA-BTC[31:0] should be set to FFFFFBA4h (see Table 6-4).

These bit assignments indicate the following:

• Two design revisions are used: 

♦ DATA-BTC[5:0] (Revision 0) and DATA-BTC[11:6] (Revision 1)

♦ All DATA-BTC bits for the two unused design revisions are set to 1.

• Revision 0 covers Block 0 – Block 1, and Revision 1 covers Block 2 – Block 3.

• Compression is not used.

• FPGA DCM or DCI start-up wait is not used.

X-Ref Target - Figure 6-24

Figure 6-24: Example 2: CFI File with Two Revisions

# CFI FILE 
# PROMGEN: Xilinx Prom Generator 10.1.02  
# Copyright (c) 1995 - 2008 Xilinx, Inc.  All rights reserved.  
 
DATE      08/08/2008 - 20:08 
SOURCE    C:\test//xcf32p_2revision_exampl e.mcs  
DEVICE    XCF32P 
SIGNATURE 0x0EF11BD3 
BLOCK 0 VERSION 0 0x01BA6B6B  
BLOCK 1 VERSION 0 END 0x01BA6B6B 
BLOCK 2 VERSION 1 0x0D36B068 
BLOCK 3 VERSION 1 END 0x0D36B068 
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Example 3: Determining the DATA-BTC Settings from a CFI File with Four Revisions

Figure 6-25 shows the CFI file contents with four revisions (Revision 0 through Revision 3).

This CFI file indicates that DATA-BTC[31:0] should be set to F03CA140h (see Table 6-5).

These bit assignments indicate the following:

• Four design revisions are used:

♦ DATA-BTC[5:0] (Revision 0), DATA-BTC[11:6] (Revision 1), DATA-BTC[17:12] 
(Revision 2), and DATA-BTC[23:18] (Revision 3)

• Revision 0 only covers Block 0, Revision 1 only covers Block 1, Revision 2 only covers 
Block 2, and Revision 3 only covers Block 3.

• Compression is used.

• FPGA DCM or DCI start-up wait is used.

Customer Controlled Bits Register, DATA-CCB[15:0]
The Customer Controlled Bits register (DATA-CCB) controls the following PROM options: 
serial or parallel data output mode and configuration clock source. The erased state for the 
DATA-CCB register causes the PROM to default to the slave clock and serial data output 
settings, corresponding to the FPGA Master Serial configuration mode. If the XCFxxP 
PROM is not intended to configure the FPGA is Master Serial mode, then this register is 
required to be programmed.

X-Ref Target - Figure 6-25

Figure 6-25: Example 3: CFI File with Four Revisions

# CFI FILE 
# PROMGEN: Xilinx Prom Generator 10.1.02  
# Copyright (c) 1995 - 2008 Xilinx, Inc.  All rights reserved.  
 
DATE      08/08/2008 - 20:08 
SOURCE    C:\test//xcf32p_4revision_example.mcs  
DEVICE    XCF32P 
SIGNATURE 0x3BF22259 
BLOCK 0 VERSION 0 END COMPRESSED 0x0FEB9F88 DCM DCI 
BLOCK 1 VERSION 1 END COMPRESSED 0x0E14A362 DCM DCI 
BLOCK 2 VERSION 2 END COMPRESSED 0x0E14A362 DCM DCI 
BLOCK 3 VERSION 3 END COMPRESSED 0x0FDD3C0D DCM DCI 
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Table 6-5: DATA-BTC[31:0] Bit Assignments for Example 3
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• DATA-CCB[15:6] => Reserved (set to all 1s)

• DATA-CCB[5:0]: Select clock source and data output mode

♦ DATA-CCB[5:4]  => Internal oscillator frequency

- 11 = 40 MHz (default)

- 01 = 20 MHz

♦ DATA-CCB[3]  => Enable PROM as master (driving CLKOUT)

- 1 = PROM is slave (FPGA in master mode)

- 0 = PROM is master (FPGA in slave mode)

♦ DATA-CCB[2:1]  => Serial or parallel data output mode

- 11 = Serial (1-bit) data output 

- 00 = Parallel (8-bit) data output

♦ DATA-CCB[0]   => Select PROM clock source

- 1 = External clock source

- 0 = Internal oscillator

If the FPGA is in Master Serial mode with the PROM as the clock slave, then 
DATA-CCB[7:0] is set to FFh. 

If the FPGA is in Master SelectMAP mode with the PROM as the clock slave, then 
DATA-CCB[7:0] is set to F9h. 

If the FPGA is in Slave Serial mode with the PROM as the clock master driving CLKOUT, 
then: 

• Using the internal oscillator at 20 MHz, DATA-CCB[7:0] = D6h

• Using the internal oscillator at 40 MHz, DATA-CCB[7:0] = F6h

• Using an external clock supplied on the PROM CLK input, DATA-CCB[7:0] = F7h

If the FPGA is in Slave SelectMAP mode with the PROM as the clock master driving 
CLKOUT, then:

• Using the internal oscillator at 20 MHz, DATA-CCB[7:0] = D0h

• Using the internal oscillator at 40 MHz, DATA-CCB[7:0] = F0h

• Using an external clock supplied on the PROM CLK input, DATA-CCB[7:0] = F1h

Note: If compression is used then the PROM must be the configuration clock master, and the FPGA 
must be the configuration clock slave.

X-Ref Target - Figure 6-26

Figure 6-26: Customer Controlled Bits Register
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Special User Controlled Register, DATA-SUCR[15:0]
The Special User Controlled Register (DATA-SUCR) settings specify the internal bits 
which control revision selection when the external EN_EXT_SEL pin is High. The default 
erased state for the DATA-SUCR register causes the PROM to default to selecting 
Revision 3 (11b). However, this default internal revision selection is overridden by the 
external revision select pins (REV_SEL[1:0]) when the external pins are enabled by holding 
the EN_EXT_SEL pin is Low.

• DATA-SUCR[15:3] => Reserved (set to all 1s)

• DATA-SUCR[2:0] => Internal revision control bits

♦ DATA-SUCR[2] => Internal EN_EXT_SEL bit

- 0 = Use external REV_SEL[1:0] pins

- 1 = Use internal REV_SEL[1:0] bits

♦ DATA-SUCR[1:0] => Internal REV_SEL[1:0] bits

- 00 = Revision 0

- 01 = Revision 1

- 10 = Revision 2

- 11 = Revision 3

Driving the EN_EXT_SEL pin Low overrides all of the internal revision selection bit 
settings in the DATA-SUCR register and forces the PROM to use the external REV_SEL[1:0] 
pins to select the design revision. However, if the EN_EXT_SEL pin is High, then the 
following DATA-SUCR register settings affect how the revision is selected:

• SUCR[2] = 0 = Enable the external REV_SEL[1:0] pins

When SUCR[2] = 0, the internal REV_SEL bits (SUCR[1:0]) are ignored by the PROM. 
The PROM uses the external REV_SEL[1:0] pins to control revision selection.

Can set SUCR[2:0] = 8h, 9h, Ah, Bh 

• SUCR[2] = 1 = Enable the internal REV_SEL[1:0] bits

♦ SUCR[3:0] = Ch = Select Revision 00 (Revision 0) 

♦ SUCR[3:0] = Dh = Select Revision 01 (Revision 1) 

♦ SUCR[3:0] = Eh = Select Revision 10 (Revision 2) 

♦ SUCR[3:0] = Fh = Select Revision 11 (Revision 3)

X-Ref Target - Figure 6-27

Figure 6-27: Special User Controlled Register
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Read Protection Register, DATA-RDPT[15:0]
The Read Protection Register (DATA-RDPT) is used to protect the data contents in the 
PROM from a JTAG read operation. Read protection can only be disabled by erasing the 
associated data block. By default, read protection is not enabled until the DATA-RDPT 
register is programmed.

• DATA-RDPT[15:4] => Reserved (set to all 1s)

• DATA-RDPT[3:0]: Can be set for each 8 Mb data block (YES = 0 = Read protect)

♦ DATA-RDPT[3] = Block 3

♦ DATA-RDPT[2] = Block 2

♦ DATA-RDPT[1] = Block 1

♦ DATA-RDPT[0] = Block 0

Write Protection Register, DATA-WRPT[15:0]
The Write Protection Register (DATA-WRPT) is used to protect the data and register 
contents in the PROM from an inadvertent JTAG write operation. Write protection can be 
disabled by sending an unlock command prior to erasing the associated data block or 
control register. By default, write protection is not enabled until the DATA-WRPT register 
is programmed.

X-Ref Target - Figure 6-28

Figure 6-28: Read Protection Register
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X-Ref Target - Figure 6-29

Figure 6-29: Write Protection Register
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• DATA-WRPT[15:6] => Reserved (set to all 1s)

• DATA-WRPT[5:0]: can be set for each 8 Mb data block and for the control blocks 
(YES = 0 = write protect)

♦ DATA-WRPT[5] = SUCR

♦ DATA-WRPT[4] = USERCODE, BTC, and CCB 

♦ DATA-WRPT[3] = Block 3 

♦ DATA-WRPT[2] = Block 2

♦ DATA-WRPT[1] = Block 1

♦ DATA-WRPT[0] = Block 0 

Production Programming Solutions
For production, Platform Flash PROM programming is supported in variety of 
programming methods and platforms. Third-party programmer vendors support the 
Platform Flash PROM for traditional, off-board programming. The standard JTAG port on 
the Platform Flash PROM also enables the advantages of in-system programming which 
include reduction of parts inventory overhead and update of designs late in the 
manufacturing process. Platform Flash PROM in-system programming is supported in 
production Boundary-Scan tools and automated test equipment.

Third-Party Device Programmers
Many third-party device programmer vendors support the Platform Flash PROM on their 
device and gang programmers. A partial list of vendors supporting the Platform Flash 
PROM is available at

http://www.xilinx.com/support/programr/dev_sup.htm

A third-party programmer must program the FPGA design data into the PROM data array 
and must program the appropriate PROM option settings. A third-party programmer 
requires the PROM data in the form of a standard formatted PROM file, such as an MCS 
data file. See “PROM File Creation with iMPACT 11.1 (or Later) Software,” page 67 for 
instructions on generating a standard PROM file that is properly formatted for a third-
party programmer. See “Programming an XCFxxP with a Third Party Programmer,” 
page 78for instructions specific to the XCFxxP PROM.

Note: An FPGA design BIT file is not an appropriate input data format for third-party programmers.

Boundary-Scan Tools and Automated Test Equipment
The iMPACT software can generate standard serial vector format (SVF) files or JEDEC 
standard programming language and test (STAPL) files for programming the Platform 
Flash PROM in-system through the board JTAG chain. See Appendix A, “References” for 
further information regarding SVF and STAPL.

Most third-party Boundary-Scan tools accept SVF or STAPL for in-system programming. 
SVF-based in-system programming solutions exist for bed-of-nails, automated test 
equipment. For a list of Boundary-Scan tool vendors and automated test equipment, see

http://www.xilinx.com/products/design_resources/config_sol/resource/isp_ate.htm.

Note: For automated test equipment, a Platform Flash PROM programming solution can require 
hundreds of millions of test vectors to implement. Check the capacity of the automated test 
equipment when considering this solution.

http://www.xilinx.com/support/programr/dev_sup.htm
http://www.xilinx.com/products/design_resources/config_sol/resource/isp_ate.htm
http://www.xilinx.com
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Embedded In-System Programming Solutions
The in-system reprogrammability of the Platform Flash PROM can be leveraged for a 
system-level advantage. Embedded in-system programming solutions have been used for 
years with CPLDs and XC18V00 PROMs. The embedded solutions are available in the 
form of reference C code for an embedded processor or in the form of HDL code for a logic-
only implementation. These embedded solutions also support the Platform Flash PROM.

The embedded solutions are similarly comprised of two steps:

1. The iMPACT software can generate the JTAG programming sequence for the Platform 
Flash PROM in the form of a standard SVF file.

2. An embedded executor executes a given SVF-based file to reprogram a Platform Flash 
PROM in system.

See XAPP058, Xilinx In-System Programming Using an Embedded Microcontroller, and 
XAPP424, Embedded JTAG ACE Player for details on the embedded programming solutions.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/application_notes/xapp058.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp424.pdf
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Chapter 7

Design Considerations

The Platform Flash PROM family density, cost, package size, and feature advantages have 
made this family a popular configuration solution for both new and existing designs.

For designers with existing designs, the “Migration from Legacy PROMs” section 
discusses package, voltage, and feature considerations, as well as differences between 
previous Xilinx® PROM families and the feature rich, cost saving Platform Flash PROMs. 
For new system designs, the “Reset and Power On Reset Activation” section gives 
suggestions to ensure a robust configuration setup is in place. Configuration is 
straightforward when the proper consideration to the setup is given.

Reset and Power On Reset Activation
At power up, the device requires the VCCINT power supply to monotonically rise to the 
nominal operating voltage within the specified VCCINT rise time. If the power supply 
cannot meet this requirement, the device might not perform power-on-reset properly. 
During the power up sequence, the PROM holds OE/RESET Low. After the required 
supplies have reached their respective Power On Reset (POR) thresholds, the OE/RESET 
release is delayed (TOER minimum) to allow more margin for the power supplies to 
stabilize before initiating configuration. The OE/RESET pin is connected to an external 
pull-up resistor and also to the target FPGA’s INIT pin. For systems utilizing slow rising 
power supplies, an additional power monitoring circuit can be used to delay the target 
configuration until the system power reaches minimum operating voltages by holding the 
OE/RESET pin Low. When OE/RESET is released, the FPGAs INIT pin is pulled High 
allowing the FPGA’s configuration sequence to begin. If the power drops below the POR 
threshold (VCCPOR), the PROM resets, and OE/RESET is again held Low until after the 
POR threshold is reached. OE/RESET polarity is not programmable. 

For a fully powered Platform Flash PROM, a reset occurs whenever OE/RESET is asserted 
(Low) or CE is deasserted (High). The address counter is reset, CEO is driven High, and the 
remaining outputs are placed in a high-impedance state.

Notes: 
1. The XCFxxS PROM only requires VCCINT to rise above its POR threshold before releasing OE/RESET. 
2. The XCFxxP PROM requires both VCCINT to rise above its POR threshold and for VCCO to reach the 

recommended operating voltage level before releasing OE/RESET.

http://www.xilinx.com


94 www.xilinx.com Platform Flash PROM User Guide
UG161 (v1.5) October 26, 2009

Chapter 7: Design Considerations
R

Regulating 3.3V Down to 1.8V for XCF08P/16P/32P Devices
Frequently, the power voltage applied to a board is higher than the nominal 1.8V VCCINT 
level required by the XCFxxP Platform Flash PROMs. In these situations, power ICs are 
commonly used to perform the required DC-to-DC conversion of the power voltage. These 
devices, known as regulators, take an unregulated input voltage and provide a regulated 
output voltage independent of input voltage variations or output current fluctuations.

Voltage regulators from different vendors can be used to regulate 3.3V or 2.5V down to the 
XCFxxP VCCINT of 1.8V.

The designer chooses the regulator that is most applicable to the design. A good regulator 
choice is one that is cost-efficient, power-savvy, and small in form factor. Application note 
XAPP389, Powering CoolRunner™-II CPLDs, provides an explanation of different regulator 
types and presents some typical circuits to highlight currently available commercial 
regulators. 

For a list of companies that supplies power regulators, see the Xilinx Power Solutions 
website at:

http://www.xilinx.com/products/design_resources/power_central

PROM JTAG Boundary-Scan Chain
The Platform Flash ISP PROMs support the IEEE 1149.1 Boundary-Scan Standard 
connections. The JTAG signals on the Platform Flash PROM family are used for 
programming and can optionally provide Boundary-Scan test access with third party 
Boundary-Scan tools. The user can make a decision to separate the PROM JTAG Boundary-
Scan chain when using the Platform Flash PROMs. The JTAG CONFIG command pulses 
the CF pin connected to the FPGA PROG_B/PROGRAM_B/PROGRAM pin on some 
FPGAs which causes the JTAG TAP controller to reset. Refer to the FPGA data sheets or 
user guides for proper FPGA operation.

X-Ref Target - Figure 7-1

Figure 7-1: Platform Flash PROM Power On Reset Threshold
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http://www.xilinx.com/support/documentation/application_notes/xapp389.pdf
http://www.xilinx.com
http://www.xilinx.com/products/design_resources/power_central
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Driving an LED with the DONE Pin
Directly driving an LED with the DONE pin is not recommended. The direct connection 
from DONE to an LED provides less than optimal signals to the CE input of the PROM. An 
alternate method of driving an LED is shown in Figure 7-2. The LED is driven with a 330Ω 
pull-up resistor and the DONE output with a 1.5 kΩ pull-up resistor. The interconnection 
from LED to DONE is by a silicon diode. This circuit meets all specifications (relying on the 
known fact that the forward voltage of a Si-diode is lower than that of an LED).

Using the PROM CF Pin to Initiate FPGA Configuration
The Platform Flash PROM can initiate an FPGA configuration. When a JTAG CONFIG 
instruction is updated into the Platform Flash PROM, the Platform Flash PROM 
temporarily drives its CF pin Low followed with a very brief drive to a High. Combined 
with an external pull-up resistor on the CF pin, this generates a High-Low-High pulse out 
of the CF pin that can be used to pulse the FPGA PROGRAM (or PROG_B/PROGRAM_B) 
pin. The pulse to the FPGA PROG_B/PROGRAM_B/PROGRAM pin initiates the FPGA 
configuration sequence. 

For the XCFxxP Platform Flash PROM, the CF pin has the added functionality of resetting 
the design revision selected when a new configuration sequence is initiated. The XCFxxP 
CF pin must always be connected to an external pull-up resistor to prevent the CF pin from 
floating to a Low which holds the XCFxxP PROM in reset. When the XCFxxP PROM stores 
multiple design revisions, the CF pin must be connected to the FPGA 
PROG_B/PROGRAM_B/PROGRAM pin to ensure that the PROM is reset to the selected 
design revision whenever the FPGA configuration is initiated via a pulse to the FPGA 
PROG_B/PROGRAM_B/PROGRAM pin.

For the XCFxxS Platform Flash PROM, the CF pin is a output-only pin and can be left 
unconnected if the function is not needed.

Migration from Legacy PROMs 
When designing a system for migration between Xilinx PROM families, care must be given 
to the selecting package layout, clock frequency, and voltage differences (Table 7-1).

X-Ref Target - Figure 7-2

Figure 7-2: Driving an LED with the DONE Pin
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CLK Frequency Differences
The maximum clock (CLK) frequency of all families under the migration path must be 
considered. The chosen CLK frequency is important in systems that use a fixed external 
CLK source. On the other hand, if the FPGA Master-Serial mode or Master-SelectMAP 
mode is used, the configuration CLK frequency is user selectable by the Xilinx BitGen 
software’s ConfigRate option. Thus, the configuration rate in the Master configuration 
modes can be adjusted late in the design cycle to suit the PROM family. The Platform Flash 
PROM family supports faster maximum configuration CLK frequencies than the XC1700 
series of One Time Programmable (OTP) PROMs. Table 7-1 shows the maximum 
configuration CLK frequencies for each PROM family.

Voltage Supply and I/O Differences
The XCFxxS Platform Flash PROMs (1 Mb to 4 Mb) voltage supply is 3.3V. The XCFxxS 
PROM includes a separate supply (VCCO) for its output buffer that can be powered at 1.8V 
to 3.3V. The families of the XC1700 series OTP PROMs span the 3.3V and 5V supply ranges. 
The XC18V00 ISP PROM is a 3.3V PROM and includes a separate supply (VCCO) for its 
output buffers that can be powered at 2.5V or 3.3V.

For the Virtex® Series, Virtex-II FPGAs, and Spartan®-II/IIE FPGAs, the FPGA VCCO pins 
for banks with configuration pins are recommended to be connected to 3.3V for I/O 
compatibility with the Xilinx PROMs.

The I/Os on each reprogrammable Platform Flash PROM are fully 3.3V tolerant. This 
allows 3V CMOS signals to connect directly to the inputs without damage. The core power 
supply (VCCINT), JTAG pin power supply (VCCJ), output power supply (VCCO), and 

Table 7-1: Platform Flash PROM Migration Considerations

PROM
Family

Density VCCINT VCCJ VCCO Package
JTAG
ISP

Prog

Serial
Config

Parallel
Config

Max
CLK
Freq

XCFxxS 1 – 4 Mb 3.3V 2.5V – 
3.3V

1.8V – 3.3V VO20 Yes Yes – 33 MHz

XCFxxP 8 – 32 Mb 1.8V 2.5V – 
3.3V 

1.8V – 3.3V VO48 FS48 Yes Yes Yes 40 MHz

XC18Vxx

512K – 1 Mb 3.3V – 2.5V –3.3V SO20 PC20 
VQ44 

Yes Yes Yes 33 MHz

2 – 4 Mb 3.3V  – 2.5V –3.3V VQ44 PC44 Yes Yes Yes 20 MHz

XC17Vxx 1.6 – 16 Mb 3.3V – –           VO8
SO20 PC20
VQ44 PC44

– Yes 8–16 Mb 15 MHz

XC17SxxA 197K – 
1.8 Mb

3.3V – – PD8 VO8
SO20 
VQ44 

– Yes – 10 MHz

XC17xxE/L 65K – 4 Mb 3.3V
5.0V

– – PD8 VO8 SO8
SO20 PC20
VQ44 PC44

– Yes – 15 MHz

XC17Sxx 53K – 1 Mb 3.3V
5.0V

– – PD8 VO8 SO8 
SO20

– Yes – 10 MHz

http://www.xilinx.com
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external 3V CMOS I/O signals can be applied in any order. Additionally, for the XCFxxS 
PROM only, when VCCO is supplied at 2.5V or 3.3V and VCCINT is supplied at 3.3V, the 
I/Os are 5V tolerant. This allows 5V CMOS signals to connect directly to the inputs on a 
powered XCFxxS PROM without damage. Failure to power the PROM correctly while 
supplying a 5V input signal can result in damage to the XCFxxS device.

Special Signals
This section lists the differences in the PROM connections and signal operation from other 
Xilinx PROM families. These signals need to be considered when migrating from an older 
Xilinx PROM family to the Platform Flash PROM family.

BUSY Pin

The set of configuration signals for the Virtex series SelectMAP configuration mode 
includes the BUSY signal. When asserted High, the BUSY signal indicates that the PROM 
data source should hold the current data byte until BUSY is deasserted. The XCFxxP 
Platform Flash PROMs support the BUSY signal, but the XCFxxS PROMs do not support 
the BUSY signal. See the appropriate FPGA configuration user guide for the existence of 
the FPGA BUSY pin and the behavior of the BUSY pin during configuration.

Note: When configuring Virtex-II FPGAs or Virtex-II Pro FPGAs in SelectMAP mode from an 
encrypted bitstream, the XCFxxP PROM BUSY pin must monitor the FPGA BUSY pin. Virtex-II 
FPGAs and Virtex-II Pro FPGAs can assert their BUSY pins at lower CCLK frequencies than 
specified for non-encrypted bitstreams. See the Xilinx Answer Records for further information 
regarding the Virtex-II FPGA or Virtex-II Pro FPGA BUSY pin and encrypted bitstreams.

CF Pin

The Platform Flash PROMs support the CF pin. See “Using the PROM CF Pin to Initiate 
FPGA Configuration,” page 95 for details on the Platform Flash PROM CF pin.

Design Revisioning Selection Pins (EN_EXT_SEL, REV_SEL[0:1])

The XCFxxP Platform Flash PROMs include the EN_EXT_SEL, REV_SEL0, and REV_SEL1 
input pins used for design revisioning. These pins can be left floating or tied High 
externally if design revisioning is not utilized by the design. Design revisioning is not 
available in the XC1700 series OTP PROMs, the XC18V00 PROMs, or the XCFxxS Platform 
Flash PROMs.

CLKOUT

The XCFxxP Platform Flash PROMs also include the CLKOUT pin, which supports the 
advanced clocking options available for these devices. This output pin can be left 
unconnected when not utilized by the design. The CLKOUT pin is not available in the 
XC1700 series OTP PROMs, the XC18V00 PROMs, or the XCFxxS Platform Flash PROMs.

JTAG Port (TCK, TMS, TDI, and TDO)

The Platform Flash ISP PROMs support the IEEE 1149.1 Boundary-Scan Standard 
connections to the Platform Flash ISP PROM’s JTAG port. The JTAG port is required to 
access the PROM for ISP programming and can optionally provide Boundary-Scan test 
access. The JTAG port is also available with the XC18V00 ISP PROMs. In-system 
programming via JTAG is not available in the XC1700 series OTP PROM family.

http://www.xilinx.com
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Package Migration from 17Vxx/18Vxx to XCF01S/02S/04S Devices
There are no common packages between the Legacy PROMs and the Platform Flash 
PROMs. Figure 7-3 shows a PC board layout migration from the Legacy PROM VQ44 
package to the Platform Flash PROM VO20 package.

Printed Circuit Board Considerations 
Proper attention to printed circuit board (PCB) design can ensure a robust configuration 
circuit. It is highly recommended that users review the PCB Design Checklist at:

http://www.xilinx.com/products/design_resources/signal_integrity/si_pcbcheck.htm

The PCB Design Checklist provides a valuable set of fundamental PCB design 
considerations and guidelines. The considerations include PCB layout, power and ground 
planes, bypass capacitors, signal paths, and JTAG. The PCB Design Checklist provides 
guidelines for signal paths including a recommendation to simulate long or critical signal 
paths for transmission line effects. Transmission line effects can result in undesirable 
glitches on clock edges or edge-triggered resets such as the JTAG TCK clock, the 
configuration clock to or from the PROM CLK input or PROM CLKOUT output, PROM CE 
input, and PROM OE/RESET input. Transmission line effects can also result in 
unacceptable overshoot on any signal including PROM data outputs. Glitches and 
overshoot can be treated with a variety of termination techniques.

The JTAG bus provides an important programming and debug path to the Platform Flash 
PROM. The PCB design for the JTAG bus is critical. PCB design considerations for the 
JTAG bus are found in XAPP104, A Quick JTAG ISP Checklist.

Special PCB design consideration is required for the Master FPGA CCLK signal. For some 
FPGA families, the FPGA’s internal configuration logic always sources the configuration 
clock from the FPGA CCLK pin in all configuration modes except the JTAG configuration 
mode. In the case of a master configuration mode, the applicable FPGAs drive a clock to 
the CCLK pin and use the clock from the CCLK pin to drive the internal configuration 
logic. For a PCB design with an applicable FPGA in a master configuration mode, good 
signal integrity must be ensured at the FPGA CCLK pin as well as the PROM CLK pin. 
Otherwise, glitches on the edges at the FPGA CCLK pin affect the FPGA's internal 
configuration logic. FPGA families that always source the configuration clock from the 

X-Ref Target - Figure 7-3

Figure 7-3: Conversion from Legacy PROM VQ44 to Platform FLASH VO20
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CCLK pin include all Virtex FPGA families and the Spartan-II, Spartan-IIE, Spartan-3, and 
Spartan-3E FPGA families. 

The Spartan-3A, Spartan-3AN, Spartan-3A DSP, and Spartan-6 FPGA families are exempt 
from this special Master FPGA CCLK consideration because these FPGA families source 
the configuration clock directly from the internal master CCLK source rather than from the 
CCLK pin.

IBIS Models 
IBIS models can be downloaded via the Xilinx Download Center at:

http://www.xilinx.com/support/download/index.htm

FPGA Design Considerations
After FPGA configuration, the FPGA can read user data from areas of the PROM that are 
not consumed by the FPGA bitstream. See XAPP694, Reading User Data from Configuration 
PROMs, for a reference on reading user data from a configuration PROM.

When the Platform Flash PROM is not used after FPGA configuration, these techniques 
can be applied to the FPGA design to ensure that the Platform Flash PROM and its signals 
remain in a quiescent, low-power state after the FPGA configuration process completes:

• When the FPGA is set to a master configuration mode and when parallel Thevenin 
termination is used on the FPGA CCLK signal, set the FPGA design to drive the 
CCLK pin to a valid logic High or Low. After the FPGA master mode configuration 
process completes, the CCLK pin goes to a high-impedance state by default. In a high-
impedance state, a parallel Thevenin termination scheme can allow the CCLK signal 
to float to an intermediate state. The FPGA CCLK is driven to a valid logic High or 
Low to avoid the intermediate input signal level on the CCLK. For Virtex FPGA 
families, the CCLK pin can be driven from the design through the STARTUP 
primitive. (See the corresponding FPGA libraries guide for a description of the FPGA 
STARTUP primitive.) For most Spartan FPGA families, the CCLK pin becomes a 
standard, user-configurable I/O and can be driven directly from the design to a 
constant High or Low.

• For Spartan FPGAs, the FPGA design must explicitly put INIT_B pin into a high-
impedance state. After configuration, the Spartan FPGA INIT_B pin becomes a user-
configurable I/O. If left unused, the I/O is set to high-impedance with an internal 
pull-down resistor. See the BitGen UnusedPin option in UG628, Command Line Tools 
User Guide, for default settings of unused I/O pins. 

The strong internal pull-down resistor in the Spartan FPGA families can offset the 
typical, external pull-up resistor on the INIT_B signal resulting in an indeterminate 
signal level to the PROM OE/RESET input and can indicate a false configuration CRC 
error on the INIT_B pin. The design needs to explicitly make the INIT_B pin high-
impedance to ensure that BitGen does not add an internal pull-down and that the 
typical, external pull-up can keep the INIT_B pin High. INIT_B can be explicitly put 
into high-impedance by instantiating an OBUFT primitive for the INIT_B pin with its 
3-state control set to a constant High.

http://www.xilinx.com/support/download/index.htm
http://www.xilinx.com
http://www.xilinx.com/support/documentation/application_notes/xapp694.pdf
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/devref.pdf
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