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(57) ABSTRACT 

Systems and methods are disclosed herein to provide tech 
niques for providing programmable identification codes (ID 
CODE) for PLDs. For example, in accordance with an 
embodiment of the present invention, a programmable logic 
device includes a first non-volatile memory adapted to store a 
first identification code of the programmable logic device, 
and a second memory adapted to store a second identification 
code of the programmable logic device. A control circuit 
selects between the first identification code stored in the first 
non-volatile memory and the second identification code 
stored in the second memory to provide as an identification 
code for the programmable logic device. 

19 Claims, 3 Drawing Sheets 
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PROGRAMMABLE LOGIC DEVICES WITH 
CUSTOMIDENTIFICATION SYSTEMS AND 

METHODS 

TECHNICAL FIELD 

The present invention relates generally to electrical circuits 
and, more particularly, to programmable logic devices. Such 
as field programmable gate arrays with non-volatile memory. 

BACKGROUND 

A programmable logic device, such as field programmable 
gate array (FPGA) or a complex programmable logic device 
(CPLD), may be used in a variety of applications. A program 
mable logic device (PLD) offers the advantage of being repro 
grammable in the field (e.g., while on the circuitboard in its 
operational environment) to provide a wide range of pro 
grammable functions. A PLD may also provide certain 
advantages for implementing new product designs in inte 
grated circuits relative to other traditional technologies (e.g., 
an application specific integrated circuit (ASIC) or an appli 
cation specific standard product (ASSP)), such as for 
example, in terms of non-recurring engineering costs and 
other product development costs. 
A conventional PLD typically supports the IEEE 1149.1 

boundary scan test interface standard (also known as the 
JTAG standard) and therefore, for example, may be imple 
mented as part of a JTAG scan chain. However, a drawback of 
a conventional PLD is that a user of the PLD cannot change 
the PLD’s hard-wired 32-bit boundary scan identification 
code (IDCODE), which includes information regarding the 
manufacturer of the PLD along with device and version infor 
mation. For example, a user of the PLD may want to change 
the identification code of the PLD so that the PLD will appear 
as the user's custom or proprietary device (e.g., the user's 
ASSP within the JTAG scan chain). As a result, there is a need 
for improved techniques directed towards PLD identification 
codes. 

SUMMARY 

In accordance with one embodiment of the present inven 
tion, a programmable logic device includes a first non-vola 
tile memory adapted to store a first identification code of the 
programmable logic device; a second memory adapted to 
store a second identification code of the programmable logic 
device; and a control circuit adapted to select between the first 
identification code stored in the first non-volatile memory and 
the second identification code stored in the second memory to 
provide as an identification code for the programmable logic 
device. 

In accordance with another embodiment of the present 
invention, a programmable logic device includes a first non 
volatile means for storing a first identification code of the 
programmable logic device; a second means for storing a 
second identification code of the programmable logic device; 
and means for selecting between the first non-volatile-storing 
means and the second storing means to provide an identifica 
tion code for the programmable logic device. 

In accordance with another embodiment of the present 
invention, a method of providing an identification code for a 
programmable logic device includes storing within the pro 
grammable logic device a first identification code of the pro 
grammable logic device; providing a memory within the pro 
grammable logic device for storing a second identification 
code of the programmable logic device; and providing a cir 
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2 
cuit within the programmable logic device to programmably 
select between the first identification code and the second 
identification code to provide as an identification code for the 
programmable logic device. 
The scope of the invention is defined by the claims, which 

are incorporated into this section by reference. A more com 
plete understanding of embodiments of the present invention 
will be afforded to those skilled in the art, as well as a real 
ization of additional advantages thereof, by a consideration of 
the following detailed description of one or more embodi 
ments. Reference will be made to the appended sheets of 
drawings that will first be described briefly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a block diagram illustrating an exemplary 
programmable logic device in accordance with an embodi 
ment of the present invention. 

FIG. 2 shows a block diagram illustrating exemplary 
implementation details for a non-volatile memory and con 
figuration memory of the programmable logic device of FIG. 
1 in accordance with an embodiment of the present invention. 

FIG. 3 shows a block diagram illustrating exemplary 
implementation details for providing a customized identifi 
cation code for the programmable logic device of FIG. 1 in 
accordance with an embodiment of the present invention. 

FIG. 4 shows a block diagram illustrating exemplary 
implementation details for a non-volatile memory of the pro 
grammable logic device of FIG. 1 in accordance with an 
embodiment of the present invention. 

FIG. 5 shows a block diagram illustrating exemplary 
implementation details for providing a customized identifi 
cation code for the programmable logic device of FIG. 1 in 
accordance with an embodiment of the present invention. 

Embodiments of the present invention and their advantages 
are best understood by referring to the detailed description 
that follows. It should be appreciated that like reference 
numerals are used to identify like elements illustrated in one 
or more of the figures. 

DETAILED DESCRIPTION 

FIG. 1 shows a block diagram illustrating an exemplary 
programmable logic device (PLD) 100 in accordance with an 
embodiment of the present invention. PLD 100 (e.g., an 
FPGA) includes input/output (I/O) blocks 102 and program 
mable logic blocks 104. I/O blocks 102 provide I/O function 
ality (e.g., Supports one or more I/O and/or memory interface 
standards) for PLD 100. Programmable logic blocks 104 
(e.g., also referred to in the art as configurable logic blocks or 
logic array blocks) provide logic functionality for PLD 100, 
Such as for example LUT-based logic typically associated 
with FPGAS. 
PLD 100 may also include reprogrammable non-volatile 

memory 106 (e.g., blocks of EEPROM or flash memory), 
volatile memory 108 (e.g., block SRAM), clock-related cir 
cuitry 110 (e.g., PLL circuits), one or more data ports 112, 
configuration memory 114, and/or an interconnect 116. It 
should be understood that the number and placement of the 
various elements, such as I/O blocks 102, logic blocks 104, 
non-volatile memory 106, volatile memory 108, clock-re 
lated circuitry 110, data port 112, configuration memory 114, 
and interconnect 116, is not limiting and may depend upon 
the desired application. Furthermore, it should be understood 
that the elements are illustrated in block form for clarity and 
that certain elements, such as configuration memory 114 and 
interconnect 116, would typically be distributed throughout 
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PLD 100, such as for example in and between logic blocks 
104, to perform their conventional functions (e.g., storing 
configuration data that configures PLD 100 and providing 
routing resources, respectively). 

Data port 112 may be used for programming PLD 100, as 
would be understood by one skilled in the art. For example, 
data port 112(1) may represent a programming port Such as a 
central processing unit (CPU) port, also referred to as a 
peripheral data port or a sysCONFIG programming port. Data 
port 112(2) may represent, for example, a programming port 
Such as a joint test action group (JTAG) port by employing 
standards such as Institute of Electrical and Electronics Engi 
neers (IEEE) 1149.1 and/or IEEE 1532 standards. Data ports 
112(1) and 112(2) are not both required, but one or the other 
or both may be included to receive configuration data and 
commands. 

Non-volatile memory 106 may be used to store configura 
tion data within PLD 100 for transfer to configuration 
memory 114 of PLD 100 upon power up or during reconfigu 
ration of PLD 100. This may drastically reduce the time to 
reconfigure PLD 100 relative to an external bitstream (e.g., 
reduce the time from seconds to microseconds for loading of 
configuration data into configuration memory 114). 

Non-volatile memory 106 may also be used to provide 
background programming and/or storage for PLD 100 in 
accordance with some embodiments of the present invention. 
For example for storage functionality, non-volatile memory 
106 may be used as non-volatile storage for a user or manu 
facture to store various test data, system management infor 
mation, manufacturing control information, failure statistics 
information for board level diagnostics, security bits, identi 
fication codes, identification code selection bits (e.g., one or 
more custom ID fuses), and/or other information as desired 
and as explained further herein. 

For example for background programming. PLD 100 may 
remain in user mode, based on the configuration data stored in 
configuration memory 114 within PLD 100, while non-vola 
tile memory 106 is programmed with new configuration data 
(e.g., a new user defined pattern). Once the new configuration 
data is stored in non-volatile memory 106, this data can be 
transferred from non-volatile memory 106 to configuration 
memory 114 to reconfigure PLD 100, a process sometimes 
referred to as refresh. The refresh process can be initiated by 
a signal or instruction provided to data port 112 (e.g., pulsing 
data port 112(1) or providing a JTAG refresh instruction via 
data port 112(2)). 
As a specific example, FIG. 2 shows a block diagram 

illustrating a PLD 200, which provides exemplary implemen 
tation details for PLD 100 of FIG. 1 in accordance with an 
embodiment of the present invention. PLD 200 includes non 
Volatile memory 106 (e.g., flash memory), configuration 
memory 114, and control logic 202. 

Configuration memory 114 (e.g., volatile SRAM cells or 
other types of Volatile or non-volatile memory) are used in a 
conventional manner to store configuration data, which deter 
mines the user defined functions of PLD 200 (e.g., determines 
programmable functions of I/O blocks 102, logic blocks 104, 
and interconnect 116). Control logic 202 controls the internal 
transfer of the configuration data from non-volatile memory 
106 to configuration memory 114, as would be understood by 
one skilled in the art. 

It should be understood that flash memory represents an 
exemplary type of memory for non-volatile memory 106, but 
other types of non-volatile memory (e.g., EECMOS) that can 
be reprogrammed once or repeatedly may be substituted for 
non-volatile memory 106. Furthermore for example in accor 
dance with one or more embodiments of the present inven 
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4 
tion, either non-volatile memory 106 or configuration 
memory 114 may be programmed (i.e., receive and store 
information in its memory) to store configuration data for 
PLD 200, but the device functionality of PLD 200 is deter 
mined by the information stored in configuration memory 
114. Thus, PLD 200 may be configured (including reconfigu 
ration or partial reconfiguration), for example, when infor 
mation is programmed into configuration memory 114. 

It should also be understood, in accordance with one or 
more embodiments of the present invention, that non-volatile 
memory 106 and configuration memory 114 may each be 
programmed (including reprogrammed), for example, via 
data port 112(1) or data port 112(2), depending upon the 
desired application or design requirements. Further details 
regarding programming may be found in U.S. Pat. No. 6,828, 
823 and U.S. Patent Publication No. 2005-0189962-A1, pub 
lished Sep. 1, 2005. 
As noted herein, the JTAG standard specifies a 32-bit JTAG 

boundary scanidentification code (IDCODE) to be unique for 
each type of device, such as PLD 100. However, conventional 
approaches do not permit a user of a preprogrammed or a 
blank (e.g., un-programmed) PLD device to change the 
IDCODE so that the PLD device will behave and respond, for 
example, as the user's own “custom’ device (e.g., as its own 
proprietary ASSP or PLD). 

In contrastinaccordance with one or more embodiments of 
the present invention, techniques are disclosed to provide a 
non-volatile PLD (e.g., FPGA) with a custom ID capability 
(e.g., custom IDCODE). For example in accordance with an 
embodiment of the present invention, a PLD is disclosed that 
allows a user the ability to customize the PLD to the user's 
application specific or custom needs by allowing the user to 
specify its own identification code (IDCODE) for the PLD 
rather than the fixed IDCODE provided by the manufacturer 
of the PLD. Consequently, if desired by a user of the PLD, the 
PLD may respond to the JTAG request (or scan) with the 
user's custom IDCODE rather than the hard-wired IDCODE 
set by the PLD manufacturer. 

For example, FIG.3 shows a circuit 300, which illustrates 
exemplary implementation details for providing a custom 
ized identification code (IDCODE) for PLD 100 (or PLD 
200) of FIG. 1 in accordance with an embodiment of the 
present invention. Circuit 300 includes a non-volatile 
memory 302, a memory 304, and a multiplexer 306 as shown 
along with simplified exemplary JTAG details. 

Non-volatile memory 302 may represent the hard-wired 
identification code (IDCODE) that may be provided in a 
conventional fashion (e.g., in ROM) or stored in some other 
form of non-volatile memory (e.g., non-volatile memory 
106). Memory 304 may represent non-volatile storage (e.g., 
within non-volatile memory 106 or other forms of non-vola 
tile storage, such as ROM) or volatile memory, as explained 
further herein (e.g., in reference to FIG. 5), for a user-speci 
fied custom identification code (IDCODE) to be stored. 

Circuit 300 also shows various exemplary conventional 
JTAG details (as would be understood by one skilled in the 
art), such as a JTAG state machine 312, a JTAG instruction 
decoder 314, JTAG registers 316, and a JTAG select multi 
plexer 318. Per the JTAG standard, circuit 300 includes a test 
data input (TDI) 320 and a test data output (TDO) 322 for 
circuit 300 to receive and provide various information. 

Multiplexer 306 may be controlled to select the hard-wired 
identification code (IDCODE) stored in non-volatile memory 
302 or the user-specified custom identification code (ID 
CODE) stored in memory 304 to provide on TDO322 as the 
IDCODE for the PLD. As an example, a control signal to 
control multiplexer 306 may be provided, as shown in FIG.3, 
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by a fuse 308 (also referred to herein as a custom ID fuse). 
Fuse 308, which may be a dedicated fuse, may represent for 
example one or more of the memory cells of non-volatile 
memory 106 or some other type of non-volatile memory 
technology. Consequently for example, depending upon the 
value stored by fuse 308, either the hard-wired identification 
code (IDCODE) stored in non-volatile memory 302 or the 
user-specified custom identification code (IDCODE) stored 
in memory 304 will be provided as an output signal 310 from 
multiplexer 306 to be provided on TDO 322 as the IDCODE. 

For the IDCODE information, there are at least two ways to 
access the IDCODE register (e.g., non-volatile memory 302 
or memory 304 depending upon which is selected by multi 
plexer 306), one by state and one by instruction (as would be 
understood by one skilled in the art). As set forth in the JTAG 
standard, moving directly from Test-Logic-Reset to Shift-DR 
will select the IDCODE register. Alternatively, loading the 
IDCODE instruction in Shift-IR will select the IDCODE 
register in Shift-DR. Therefore for the example above, a user 
by appropriately setting fuse 308 can control whether a cus 
tom ID Code from memory 304 or the manufacturer's ID 
code from non-volatile memory 302 is provided by the PLD 
as its identification code (IDCODE). 
As a specific example, iffuse 308 (labeled ID Select Fuse) 

is not programmed, then the contents of non-volatile memory 
302 (e.g., the hard-wired identification code (IDCODE)) is 
provided to JTAG select multiplexer 318 to provide on TDO 
322 as the IDCODE. Consequently if the IDCODE instruc 
tion is loaded into JTAG state machine 312, the hard-wired 
identification code (IDCODE) stored in non-volatile memory 
302 is provided to TDO 322 to be read out. If fuse 308 is 
programmed, then the contents of memory 304 (e.g., the 
user-specified custom identification code (IDCODE)) is pro 
vided to JTAG select multiplexer 318 to provide on TDO322 
as the IDCODE. Consequently if the IDCODE instruction is 
loaded into JTAG state machine 312, the user-specified cus 
tom identification code (IDCODE) stored in memory 304 is 
provided to TDO 322 to be read out. 

If JTAG state machine 312 is driven into a test-logic-reset 
(TLR) state, the IDCODE instruction is loaded automatically 
by JTAG state machine 312 and, therefore, there is no need to 
clock the IDCODE instruction into JTAG state machine 312 
via TDI 320. The PLD containing circuit 300 can then be 
driven to Shift-DR state to shift out the IDCODE provided on 
TDO322 (this technique also commonly known and referred 
to as Scanning). Consequently, depending upon the value 
provided by fuse 308, either the hard-wired identification 
code (IDCODE) stored in non-volatile memory 302 or the 
user-specified custom identification code (IDCODE) stored 
in memory 304 will be provided on TDO322 as the IDCODE. 
The custom identification code (IDCODE) stored in 

memory 304 may be similar to the hard-wired identification 
code (IDCODE) stored in non-volatile memory 302 in terms 
of the number of bits (e.g., 32 bits) and the type of information 
stored. For example, the information provided as specified by 
the JTAG standard may include the manufacturer or userID, 
part number of the PLD, and version. 
A user programmable 32-bit boundary scan USERCODE 

register (e.g., to store a version number for version control of 
embedded applications) as described in the JTAG standard 
may also be provided and associated with non-volatile 
memory 302 and/or memory 304. Alternatively, memory 304 
may represent the USERCODE register as set forth in the 
JTAG standard. Consequently, in accordance with one or 
more embodiments of the present invention, the USERCODE 
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6 
register may be also used by a user to provide a programmable 
IDCODE, rather than the hard-wired IDCODE, via multi 
plexer 306. 

For example as shown in FIG. 3, memory 304 (e.g., the 
USERCODE register) may store and provide the USER 
CODE (e.g., as programmed by a user) via JTAG select mul 
tiplexer 318 onto TDO 322 in a conventional fashion. Addi 
tionally as shown in FIG. 3, memory 304 (e.g., the 
USERCODE register) may store and provide the IDCODE 
(e.g., as programmed by a user) via multiplexer 306 and JTAG 
select multiplexer 318 onto TDO 322. 
As noted above in accordance with an embodiment of the 

present invention, memory 304 and/or fuse 308 may represent 
a portion of non-volatile memory 106 (e.g., a flash memory 
block of PLD 100). For example, non-volatile memory 106 
may be partitioned into different sections, with one section 
for non-volatile storage of configuration data that can be 
transferred to configuration memory 114 and another section 
for non-volatile storage of other information, such as the 
user's custom ID code and custom ID fuse value. 
As a specific implementation example, FIG. 4 shows a 

block diagram illustrating exemplary implementation details 
for a non-volatile memory 400 of PLD 100 of FIG. 1 in 
accordance with an embodiment of the present invention. 
Specifically as an example, non-volatile memory 400 may 
represent a specific implementation example for non-volatile 
memory 106, with non-volatile memory 400 partitioned (seg 
mented) into a trim portion 402 (labeled TRIM), a test portion 
404 (labeled PES), and a configuration data portion 406 (la 
beled config flash). 

Trim portion 402 is optional and may be used to store trim 
data, which may be used for adjusting or trimming various 
parameters within PLD 100 (e.g., adjusting current source 
values, resistor values, or other circuit parameters as would be 
understood by one skilled in the art). Test portion 404 (e.g., 
also referred to as program electronic signature (PES) in one 
embodiment) may be used to store test or design data and 
other types of information, as desired by a user. Configuration 
data portion 406 may be used to store configuration data for 
transfer to configuration memory 114 to reconfigure PLD 
100. Non-volatile memory 400 (e.g., flash memory) may have 
a different starting address 408, as shown, for each portion or 
section. 

Fuse 308 and/or memory 304, which contains the custom 
identification code (IDCODE) or a user code (USERCODE), 
may beformed as part of non-volatile memory 400 (e.g., flash 
memory). For example, fuse 308 and/or memory 304 may be 
located within test portion 404 of non-volatile memory 400. 
Consequently, memory 304 (e.g., non-volatile flash memory) 
and fuse 308 would not require a separate erasure process 
and, for example, may be on the same flash row as the test 
data, security bits, and/or encryption fuses and share the same 
erasure process. 
As an example, memory 304 and fuse 308 may be disposed 

within the PLD so as to avoid the accidental erasure of these 
values when programming the PLD with new configuration 
data. In general, a user typically may not want the IDCODE 
and fuse value to be erased during a bulk erase or erase all 
instructions provided to the PLD. For example, memory 304 
and fuse 308 may only be erased by a manufacturing enabled 
CaS. 

If some form of security is implemented for the PLD, such 
as security bits that may be set in a conventional fashion to 
prevent unauthorized access to the PLD or to prevent the 
programming or reading out of the programmed data from the 
PLD, then depending upon the implementation of memory 
304 and fuse 308, a user may have to program the IDCODE 
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and the value of fuse 308 prior to setting the security features 
of the PLD, which may prevent any further changes to the 
values stored as the IDCODE or the fuse value. 

If a user programs fuse 308 to provide the user's custom ID 
code, the PLD manufacturer's programming software may 
not recognize the device in the JTAG scan chain without being 
provided with the custom ID code to recognize as a particular 
device. However, the PLD manufacturer's programming soft 
ware would still be able to program the PLD if the hard-wired 
ID code provided by the manufacturer was accessible by 
using the standard JTAG procedures. 

For example, a user may desire to program the PLD to 
operate as an ASSP that may only be programmed or repro 
grammed to Support the user's specific IP. Thus, the user 
could program the value of fuse 308 (custom ID fuse) so that 
the custom IDCODE of the user is provided as the PLD’s ID 
code during scanning (JTAG scan to acquire the IDCODE). 
Consequently, only the user's specific programming tool will 
recognize the PLD based upon the user's custom IDCODE 
and the customer can control the distribution of its ASSP 
solution. Furthermore, the PLD manufacturer could program 
the PLD with a user's desired IDCODE value prior to ship 
ment to the user and may further mark (e.g., by text, colors, 
indentations, or other conventional means for identifying) the 
PLD so that the PLD could be distinguished visually as an 
ASSP version of the PLD as compared to the standard version 
of the PLD. 

Circuit 300 (FIG. 3) illustrates in accordance with one or 
more embodiments of the present invention an exemplary 
implementation for providing a user the ability to provide 
either the hard-wired IDCODE or a user-specified IDCODE. 
As another example, FIG. 5 shows a circuit 500, which illus 
trates exemplary implementation details for providing a cus 
tomized identification code (IDCODE) for PLD 100 of FIG. 
1 in accordance with an embodiment of the present invention. 
Circuit 500 is similar to circuit 300, but provides another 
implementation example for selectively providing the user 
specified IDCODE. 

Specifically, circuit 500 further includes a non-volatile 
memory 502 and a multiplexer 506. For this example, 
memory 304 may represent volatile SRAM memory (e.g., a 
number of SRAM cells of configuration memory 114), which 
may store a USERCODE or an IDCODE as programmed by 
a user of the PLD that includes circuit 500. Non-volatile 
memory 502 may represent any form of non-volatile memory, 
such as for example a portion of non-volatile memory 106 
(e.g., test portion 404), which may also store a USERCODE 
or an IDCODE as programmed by a user of the PLD. 

Consequently as shown in FIG. 5, non-volatile memory 
302 or memory 304 may be selected to provide its stored data 
as the IDCODE onto TDO 322 for the PLD via multiplexer 
306 and JTAG select multiplexer 318. Furthermore, non 
volatile memory 502 or memory 304 may be selected to 
provide its stored data onto TDO 322 as the USERCODE for 
the PLD via multiplexer 504 and JTAG select multiplexer 
318. Multiplexer 504 may be controlled by a control signal 
506 (labeled Flash mode), which for example may be pro 
vided by a fuse as described similarly for multiplexer 306 and 
fuse 308. 
As an example of operation, a user may program memory 

304 to store a custom IDCODE (a User IDCODE), program 
fuse 308 with a logical low value (i.e., a “0”) to control 
multiplexer 306 to select memory 304, program non-volatile 
memory 502 to store a USERCODE, and provide a logical 
high value (i.e., a “1) with control signal 506 to control 
multiplexer 504 to select non-volatile memory 502. Conse 
quently, memory 304 will provide its programmed IDCODE 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
as the IDCODE for the PLD when requested per the JTAG 
standard, while non-volatile memory 502 will provide its 
programmed USERCODE as the USERCODE for the PLD 
when requested per the JTAG standard. 

Additionally in accordance with one or more embodiments 
of the present invention, the information stored in non-vola 
tile memory 502 may be transferred (downloaded) to memory 
304, as desired by a user (e.g., via control logic 202). Conse 
quently for example, a new USERCODE or custom IDCODE 
may be programmed into non-volatile memory 502 (e.g., 
during a background programming operation) while the PLD 
continues to operate and memory 304 continues to provide its 
currently stored information (e.g., IDCODE or USERCODE, 
depending upon selection by multiplexers 306 and 504). The 
user may then transfer the new information from non-volatile 
memory 502 to memory 304, when desired, so that memory 
304 may provide the new information (e.g., IDCODE or 
USERCODE). It should also be understood that a number of 
custom IDCODES and/or USERCODES may be stored by 
additional memories and selected and provided as the PLD's 
IDCODE and USERCODE by utilizing the techniques dis 
cussed herein in accordance with one or more embodiments 
of the present invention. 

Systems and methods are disclosed herein to provide tech 
niques for providing programmable ID codes for PLDs. For 
example, in accordance with an embodiment of the present 
invention, a PLD is disclosed that allows a user to use the 
hard-wired IDCODE value provided with the PLD or allow a 
user to program into the PLD a custom IDCODE value. 
Consequently for example, a user may program the PLD to 
function as its custom device, such as an ASSP. 

Embodiments described above illustrate but do not limit 
the invention. It should also be understood that numerous 
modifications and variations are possible in accordance with 
the principles of the present invention. Accordingly, the scope 
of the invention is defined only by the following claims. 
What is claimed is: 
1. A programmable logic device comprising: 
a JTAG state machine; 
a JTAG instruction decoder coupled to the JTAG state 

machine; 
a JTAG multiplexer coupled to the JTAG instruction 

decoder and a control circuit; 
a first non-volatile memory adapted to store a first identi 

fication code of the programmable logic device; 
a second memory adapted to store a second identification 

code of the programmable logic device; and 
the control circuit adapted to select between the first iden 

tification code stored in the first non-volatile memory 
and the second identification code stored in the second 
memory to provide as an identification code for the 
programmable logic device, 

wherein the control circuit comprises: 
a multiplexer coupled to the first non-volatile memory 

and the second memory; and 
a third non-volatile memory adapted to control the mul 

tiplexer to provide one of the first identification code 
and the second identification code as a multiplexer 
output signal to the JTAG multiplexer to provide as 
the identification code on a test data output path. 

2. The programmable logic device of claim 1, wherein the 
first non-volatile memory has stored therein a hard-wired 
identification code as the first identification code, and the 
second identification code is a user-provided customized 
identification code. 

3. The programmable logic device of claim 1, further com 
prising: 
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a third memory adapted to store at least one of a third 
identification code and a user code of the programmable 
logic device; 

wherein the second memory is further adapted to store at 
least one of the second identification code and a user 
code of the programmable logic device; and 

wherein the control circuit is further adapted to select 
between the second memory and the third memory to 
provide a user code for the programmable logic device. 

4. The programmable logic device of claim 1, wherein the 
second memory and the third non-volatile memory are 
formed as part of a flash memory block. 

5. The programmable logic device of claim 1, wherein the 
second memory and the third non-volatile memory are 
formed as part of a flash memory block, and wherein the flash 
memory block is partitioned into a configuration data portion 
and a test data portion, with the second memory and the third 
non-volatile memory forming a part of the test data portion. 

6. The programmable logic device of claim 1, 
wherein the second memory is coupled to the JTAG mul 

tiplexer and adapted to provide a USERCODE of the 
programmable logic device. 

7. The programmable logic device of claim 1, wherein the 
second memory comprises a USERCODE register for the 
programmable logic device. 

8. The programmable logic device of claim 1, further com 
prising: 

a first port adapted to Support a JTAG standard; 
a plurality of input/output blocks; 
a plurality of logic blocks; 
an interconnect adapted to programmably connect the 

input/output blocks and the logic blocks; and 
a configuration memory adapted to receive configuration 

data via the first port to configure the input/output 
blocks, the logic blocks, and the interconnect. 

9. The programmable logic device of claim 1, wherein the 
programmable logic device is externally marked to distin 
guish from a programmable logic device that does not include 
the second memory. 

10. A programmable logic device comprising: 
a first non-volatile means for storing a first identification 

code of the programmable logic device; 
a second means for storing a second identification code of 

the programmable logic device; 
means for selecting between the first non-volatile storing 
means and the second storing means to provide an iden 
tification code for the programmable logic device; 

a third means for storing at least one of a third identification 
code and a user code of the programmable logic device, 
wherein the second storing means is further adapted to 
store a user code of the programmable logic device in the 
event that the second storing means is not storing the 
second identification code, and wherein the selecting 
means is further adapted to select between the third 
storing means and the second storing means to provide a 
user code of the programmable logic device; and 

means for transferring data from the third storing means to 
the second storing means. 

11. The programmable logic device of claim 10, further 
comprising means for Supporting a JTAG standard, wherein 
the selecting means provides the identification code to the 
Supporting means to provide on a test data output terminal, 
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and wherein the second storing means is further adapted to 
store a user code of the programmable logic device to provide 
to the Supporting means in the event that the second storing 
means is not storing the second identification code. 

12. The programmable logic device of claim 10, further 
comprising means for distinguishing externally the program 
mable logic device from a programmable logic device not 
storing the second identification code. 

13. The programmable logic device of claim 10, further 
comprising: 
means for receiving JTAG information and providing 
JTAG information, wherein the information provided 
includes the identification code: 

a plurality of input/output blocks; 
a plurality of logic blocks; 
an interconnect adapted to programmably connect the 

input/output blocks and the logic blocks; and 
a configuration memory adapted to receive configuration 

data via the JTAG receiving means to configure the 
input/output blocks, the logic blocks, and the intercon 
nect. 

14. A programmable logic device (PLD) comprising: 
a JTAG state machine; 
a JTAG instruction decoder coupled to the JTAG state 

machine; 
a JTAG multiplexer coupled to the JTAG instruction 

decoder and a control circuit; 
a first memory adapted to store a first PLD identification 

code; 
a second memory adapted to store a second PLD identifi 

cation code; and 
the control circuit adapted to select between the first PLD 

identification code stored in the first memory and the 
second PLD identification code stored in the second 
memory and further adapted to provide the selected PLD 
identification code to the JTAG multiplexer. 

15. The programmable logic device of claim 14, wherein 
the first memory is ROM and the second memory is repro 
grammable non-volatile memory. 

16. The programmable logic device of claim 14, wherein 
the second memory is coupled to the JTAG multiplexer and 
adapted to provide a user code of the programmable logic 
device. 

17. The programmable logic device of claim 14, further 
comprising: 

a third memory adapted to store at least one of a third PLD 
identification code and a user code of the programmable 
logic device; 

wherein the second memory is further adapted to store at 
least one of the second PLD identification code and a 
user code of the programmable logic device; and 

wherein the control circuit is further adapted to select 
between the second memory and the third memory to 
provide a user code for the programmable logic device. 

18. The programmable logic device of claim 17, wherein 
the third memory is adapted to transfer to the second memory 
one of a PLD identification code and a user code of the 
programmable logic device. 

19. The programmable logic device of claim 17, wherein 
the second memory is Volatile memory and the third memory 
is reprogrammable non-volatile memory. 

k k k k k 


