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Method and System for Programming FPGAs on PC-cards without 

additional hardware 

1. BACKGROUND OF THE INVENTION 

1.1 FIELD·OF THE INVENTION 

The present invention relates to the area of programming field 

programmable gate arrays. In particular, the present invention 

relates to improve the usage of them during_the use by end-users 

and during development of circuits implementing ~ome new . 

functionality on said field programmable arrays. 

1.2 DESCRIPTION AND DISADVANTAGES OF PRIOR ART 

In general, field programmable arrays, further referred to herein 

and abbreviated as FPGA are used to implement some computing 

functionality which is intended to run basic, hardware related 

functions used to control the basic functions·of computer 

periphery, as, e.g., video screens, printers, network cards, etc. 

Further, they are used in applications which require a vast 

amount of basic arithmetic computatior.s as, e.g., multiply and 

add operations which have to be performed very quickly in graphic 

processing applications. 

FPGA are used to implement computational functionality which is 

implemented in a large number (up to 1 million) of 

inter-connected circuits. Such vast c'icuits are planned and 

realized with the help of a special hardware, as e.g., the 

hardware device of Byte BlasterKV which is connected to either 

the serial or the parallel port. of the workstation used in turn 

as a development platform with dedicated software tools. 

This is depicted in fig. 2. where a PCI card 18 is depicted 

schematically which is shown connected to an extra hardware 32 
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external to the PC. A logic 34 is provided for controlling and 

programming the FPGA 16 with the configuration data to be 

developed for the FPGA and feeding it with the configuration data 

necessary for the PCI card to be detected by the bus system on 

system start-up. such prior art development environments require 

either additional hardware or Programmable Read Only Memory 

devices, further referred to herein as PROMs. The developed 

schema containing the new functionality is fed into the PROM 

which is placed onto the PC-card to be developed comprising the 

FPGA. After a-subsequent POWER-On of the developer's workstation 

the PROM controls ~nd performs the configuration of the FPGA. 

Then, the functionality of the FPGA can be tQsted during 

operation. If a further update of the schema is ~ecessary, a new 

PRom has to be used, as the used one can not be rewritten. 

Alternatively, Electrical Era·sable PROMs, further referred to 

herein as EEPROMS are used instead of PROMs. They can.be 

rewritten in case of a further update, but external hardware is 
; 

necessary as well in order to control the write process into the 

EEPROM. 

In the cases during development of FPG..~ functionality, or when an 

end-user shall exchange a PC-card 18 comprising said FPGA, due to 

any update or extension of functionality incorporated in his 

card, a manual access to the concerned c~rd is thus necessary in 

order.to replace the card by another one in the latter case or to 

replace at least the PROM used to program the FPGA in the case of 

a FPGA developer. 

Basically, the same applies when instead of an update any new 

functionality shall be implemented on an FPGA. 

Any manual access to PC-cards, however, causes additional work 

and bears the risk to damage oth~r hardware connected in the 

casing of .the computer, e.g., by statical charges brought to any 

of a plurality of locations sensitive thereto. 
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Therefore, an object ·of the present invention is to provide a 

method and circuit in order-to improve the usage of FPGAs during 

the use by end-users and during development of circuits 

implementing some new functionality on said FPGAs. 

2. SUMMARY AND ADVANTAGES OF THE INVENTION 

These· objects of the inv~ntion are achieved by the features 

stated in enclosed independent claims. 

The inventional concept comprises ~etnod and syst~ for 

programming updating hardwpre electronoc circuits without 

manually accessing the circuits. 

According to the basic inventional concept$ it is proposed to. 

first physically connect a PROM or a EEPROM device on the 

concerned card. This device is intended to be accessed serially 

and to input a serial data stream into the FPGA, which i.s 

necessary when the FPGA shall be notified to the bus system of. 

the computer, e.g., a PCI bus, and in order to be able to access 

the card via a conventional device driver. As mentioned above the . 
FPGA is automatically configured by the PROM on the next Power-On 

of the cpmputer which represents a requirement for the PCI-card 

to be detected properly by the BIOS of the computer." 

Further, the inventional hardware circuit arrangement comprises 

an EEPROM device, and a FPGA device which is accessible via a 

computer bus system and a MUX element connected between said 

devices. 

Further, in the circuit arrangement ~aid PROM device is arranged 

for comprising control data for proper recognition of the FPGA by 

said bus system, and for comprising a logic usable for 

programming said EEPROM device with an EEPROM-FPGA interface like 

that of Joint Test Action Group (JTAG}.According to the present 

invention the above mentioned MUX element can be controlled to 
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select either said PROM device or said EEPROM device or said FPGA 

device for reading data from said devices, in order to properly 

connect said FPGA to said bus system and to initialize a 

configuration of said FPGA with the contents comprised of said 

EEPROM. 

The above described circuit arrangement can be used to perform 

various updates of the FPGA contents without accessing the card 

physically. This is achieved summarized as follows: 

During a first sequence of steps the FPGA is used to program the 

EEPROM with the schema received from disk as-mentioned above. 
- . 

Then, the MUX is switched to be able "CO read from the EEPROM and 

feed the developed schema programmed therein into the FPGA as it 

was intended originally. The PROM ~s just used to deliver the 

information to the FPGA which is necessary for the PC-card to be 

recognized by the BIOS on a first start-up. Thus, a 

characteristic feature of the present invention is that the FPGA 
i 

device is configured in a double way, first in order to 

initialize the desired disk communication and then to be 

re-corifigured according to the EEPROM contents. 

The method and circuit accordin~ to the present invention have 

the advantage, in relation to the method sketched out in the 

discussion of prior art technique that they allow to program 

FPGAs without accessing physically the card comprising the FPGA. 

Consequently, the average development time is lowered, cost are 

reduced. 

Further, no extra hardware is required external to the computer. 

Further, it is possible to construct a generic PC-card which can 

easily be re-programmed in order to perform an extended 

functionality compared to that b~fore. Or, it is possible to 

implement a totally different functionality - if desired. Thus, 

the present invention increases flexibility of FPGA hardware as· 

it is no more dedicated for a sole purpose only. 
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3. BRIEF DESCRI~TION OF THE DRAWINGS 

The present invention is illustrated by way of example and is not 

limited by the shape of the figures of the accompanying drawings 

in which: 

Fig. 1-

Fig. 2 

Fig. 3 

is a schematic representation of a structural diagram 

showing the essential elements of the circuit according 

a pref erred embodi~ent of the present invention, 

is a schematic representation of a structural diagram 

showing·the essential elements of a·circuit according 

to prior art, 

is a schematic representatio<l of a block diagram 

showing the essential steps of the method according to 

a first and a second aspect of the present invention. 

4. DESCRIPTION OF THE PREFERRED EMBODIMENT 

With general reference -to the figures and with special reference 

now to fig. l the essential elements of the circuit according to 

the invention are described next below. 

A PROM 10 and an EEPROM 12 is connected via a multiplexer element 

14 with an FPGA 16 located on the generic PC-card to be generated 

according to the present invention. The PC-card is depicted 

schematically with broken lines with reference numeral 18. A 

number of 40 lines are provided at the right side of the FPGA as 

input/output lines in order to represent the ~onnection to the 

PC! bus system of the computer. 

From both, PROM 10 and EEPROM 12 a clock line and a data line are 

connected to respective entries of the MUX 14. A pair of clock 

and data line is output from the MUX to respective entries in the 

FPGA 16. 

The MUX element 14 can be controlled via a line MUX CTL in order 
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to read data from the PROM , i.e., when said line is inactive 10, 
or from the EEPROM 12, when said line is switched active. 

Further, there are provided four connections TCK, TDI, TMS and 

TDO between FPGA 16 and EEPROM 12 in order to program the EEPROM 

from the FPGA as discussed with reference to the prior art cited 

above. 

Further, there is provided a signal line INIT CONFIG from an 
output·of the FPGA 16 to an input of tbe EPROM 12, the operation 

of which will be discussed later. 

PROM 10 comprises all configuration data nec;:essary to configure 
the FGPA in order to be recognized by the SIOS as a PCI-bus 

participating device on a start-up of the computer and to be 
accessed via a device dr~ver. Further, it comprises all lqgic 
necessary to program the EEPROM 12 with the JTAG interface as 
discussed above. 

With additional reference to fig. 3 th~.· essential steps of 

programming the EEPROM and the F?GA will be described next below. 

After Power-On, step 110, the F?~A 16 is configured automatically 
via the PROM contents, step 120. !he F?GA signals its presence 

after being prompted by the BIOS. The FPGA contains the PCI 
target device function and can thus co::t.~~nicate with a device 
driver. 

In the case representing the first aspect of the inventional 
method, the EEPROM used to program the FPGA shall be programmed 

with a new update of the FJ?GA development schema mentioned above, 

what corresponds to the YES-bxanch in decision 130. Any prior art 

device driver reads the schema, i.e., the configuration data, 
e.g., from a disk, step 140, to where it was written by the 
schema development tool and programs these data into the EEPROM 
12 via the dedicated function implemented in the FPGA which was 
mentioned above, step 150. 
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In particular, like in prior art, the tjedicated JTAG signals 

Clock (TCK), Data Input (TDI), Mode selection (TMS) and Data 

Output (TDO) are used as depicted in fig. l. Thus, the EEPROM's 

programming is completed. 

Then, the configuration process for the FPGA 16 with the contents 

of the EEPROM 12 is triggered by activating the so-called 

card INIT function via the signal line INIT_CONFIG. Said 

triggering step is controlled by a fanction implemented in the 

FPGA~ 

In particular, the MUX 14 is switched in step 160 via the line 

MUX CTL so that the lines CLK and DATA of the EEPROM 12 are fed 

into the FPGA 16. When the line !NIT_CONFIG is actually 

·activated, step 170, the FFGA will be configured with the 

contents of the EEPROM, step 180. Thus, the FPGA programming is 

completed, step 190. It can be repeated with a new updated 

version of the schema·by simply tepeating the steps described 

just described above. 

According to the second aspect of the inventional method the 

EEPROM 12 is already re-programmed. Thus, .such cases are covered 

in whic~ the developm~nt of a new FPGA configuration schema is 

completed. 

In this case the method as depicted in fig. 3 continues after the 

start-up procedure, step 110 with the PROM involved, step 120, 

leaves the decision 130 via the NO-branch and continues with step 

160 as described above. 

In the foregoing specification the invention has been described 

with reference to a specific exemplary embodiment thereof. It 

will, however, be evident that various modifications and changes 

may be made thereto without departing from the broader spirit and 

scope of the invention as set forth in the appended.claims. The 

specification and drawings are accordingly to be regarded as 

illustrative rather than in a restrictive sense. 
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It should be noted that the inv~ntional concepts are independent 

from the bus system in use with the PC hosting the FPGA schema 

development environment. 
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* C L M S * 
CLAIMS 

1. A method for programming field programmable gate arrays 

(FPGA) (16) with configuration data according t-o a schema 

developed by a developing tool on a computer device, the 

method being characterized by the steps of 

reading (140} said schema by a device driver from a storage 

device of said computer device, 

programming (150) said schema by aid of ~ dedicated function 

implemented in said.FPGA (16) into an EEPROM (12} connected 

with said FPGA (16)· via a MUX ele!nent (141, 

switching (-160} the MUX element (14} -in order to be able to 

read from said EEPROM (12) into said FPGA (16), and 

triggering (170) the configuration of said FPGA (16) by 

feeding said schema from said EEPRON: (12) ·to said FPGA (16). 

· 2. A method for using FPGA (16) with configuration data stored 

in a EEPROM (12) connected to said FPGA (16) via a MUX 

element (14), the method being characterized by the steps of 

controlling said MUX.elemer.t (14) in order to be able to 
..... 

read from said EEPROM (12) into said FPGA (16), and 

triggering the configuration of said FPGA (16) by feeding 

said schema from said EEPROM (12) to said FPGA (16) . 

3. A hardware circuit arrangement comprising a PROM device 

(10), an EEPROM devi.ce .(12), a FPGA device (16) accessible 

via a computer bus system and a MUX element (14) connected 

between said devices, the circuit arrangement being 

characterized by 

said PROM device (10} being arranged for comprising control 
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data for pr6per recognition of said FPGA (16) by said bus 

system, and a logic usable for programming said EEPROM 

device (12} with an EEPROM-FPGA interface, 

said MUX element (14) being controllable to select either 

said PROM device (10) or said EEPROM device (12) or said 

FPGA device (16) for reading data from said devices, in 

order to properly connect said FPGA (16) to said bus system 

and t_o initialize a configuration of said FPGA (16} with 

contents comprised of said EEPROM {12). 

4. PC-card (18) detectable by a PC system bus and comprising a 

circuit arrangement according.to claim 3. -


