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(57) ABSTRACT 

The invention provides a circuit-mounted board Which can 
improve the reliability in the operations of a system having 
expansion slots. The load adjustment board is a circuit 
mounted board to be used by being inserted into the expan 
sion slot of the system, and comprises a plurality of con 
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nection pins to obtain electric connection With another 

(21) APPL No. 09/824,015 board, and devices each having variable electric property, 
such as a variable resistance or a variable capacitor, provided 

(22) Filed; Apt; 3, 2001 for each connection pin. One end of each device is con 
nected to the respective connection pin, and the other end is 

(30) Foreign Application Priority Data ?xed to the predetermined potential (ground, for example). 
The board is inserted into a vacant slot of the expansion slots 
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LOAD ADJUSTMENT BOARD AND DATA 
PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a circuit-mounted 
board to be inserted into an expansion slot of a data 
processing apparatus such as a computer system, more 
particularly to a load adjustment board capable of adjusting 
a load value thereof. 

[0003] 2. Related Art 

[0004] FIG. 4 shoWs a conventional memory module to be 
inserted into a memory expansion slot of a computer system 
or the like. The memory module 20 has a plurality of 
memory ICs 25 mounted on a printed circuit having a 
multi-layered structure. Acontact 21 and each pin 25a of the 
memory IC 25 are electrically connected to each other via 
internal Wiring of the printed circuit or external Wiring 27. 

[0005] FIG. 5 shoWs the motherboard of the computer 
system in Which the memory modules 20 are inserted. On 
the motherboard 52 With a multi-layered structure, a 
memory controller 54 and a plurality of sockets 38a for 
memory module are mounted. Each memory module 20 is 
inserted into a socket 38a. The memory controller 54 and the 
sockets 38a are connected via internal Wiring or external 
Wiring 52a so as to carry electric signals betWeen the 
memory controller 54 and the memory ICs 25. 

[0006] In the computer system shoWn in FIG. 5, When 
there is a vacant slot X of the slots 38a on the motherboard 
52 to Which no memory module 20 is connected, the 
extremely light-Weight load on the signal line of the vacant 
slot X may cause the system to malfunction due to undesired 
high frequency re?ection noise or the like. This sometimes 
becomes a problem in the reliability of the operations of the 
system. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been contrived to solve 
the above-mentioned problem, and has an object of provid 
ing a board mounted With circuits and capable of improving 
the reliability in the operations of the system having expan 
sion slots. 

[0008] A load adjustment board according to the present 
invention is a board mounted With circuits and is to be 
inserted into an expansion slot of a data processing appara 
tus. The load adjustment board comprises a plurality of 
connection pins to obtain electric connection in the expan 
sion slot, and devices each having variable electric proper 
ties. Each of the devices is provided for one of the plurality 
of connection pins. The one end of the device is connected 
to the one of the plurality of connection pins, and the other 
end of the device is connected to a node Which supplies a 
predetermined potential. 

[0009] Thus, the insertion of the load adjustment board 
according to the present invention into the expansion slot 
can eliminate undesired high frequency components on the 
signal line of the slot and reduce re?ection noise, thereby 
improving the reliability in the operations of the data pro 
cessing apparatus. 
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[0010] In the load adjustment board, the device may 
comprise a variable resistor, a variable capacitor, or a 
combination of these. By using such an electrical property 
variable device, the load on the signal line can be adjusted 
in accordance With the drivability of the memory controller 
or the load of the memory modules. 

[0011] The predetermined potential may be a ground 
potential. Fixing to the ground potential can cut off undes 
ired high frequency components on the signal line of the slot 
to reduce re?ection noise. 

[0012] The load adjustment board may further comprise 
means for adjusting a length of Wiring betWeen the device 
and the connection pin. Thus the load on the signal line can 
be ?nely adjusted. 

[0013] A data processing apparatus according to the 
present invention comprises an expansion slot into Which a 
board for expanding function of the device is inserted, and 
the load adjustment board Which is inserted into the expan 
sion slot. In the data processing apparatus, the expansion slot 
may be a memory expansion slot. 

[0014] According to the data processing apparatus of the 
present invention, inserting the above-described load adjust 
ment board into an expansion slot such as a memory 
expansion slot cuts off undesired high frequency compo 
nents on the signal line of the slot, and re?ection noise, 
thereby improving the reliability in the operations of the 
device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] A better understanding of the invention Will be 
obtained by reading the description of the preferred embodi 
ment beloW, With reference to the folloWing draWings, in 
Which: 

[0016] FIG. 1A shoWs the load adjustment board of the 
present invention; 

[0017] FIGS. 1B to 1D shoW examples of the chip devices 
mounted on the load adjustment board of the present inven 
tion; 
[0018] FIG. 2 shoWs the structure of the computer Which 
utiliZes the load adjustment board of the present invention; 

[0019] FIG. 3 shoWs a state of the motherboard Where the 
load adjustment board of the present invention is inserted; 

[0020] 
[0021] FIG. 5 shoWs a state of the motherboard Where the 
memory module is inserted. 

FIG. 4 shoWs a conventional memory module; and 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] The embodiments of a load adjustment board of the 
present invention Will be described as folloWs, With refer 
ence to the accompanying draWings. 

[0023] FIG. 1A shoWs a load adjustment board of the 
present invention. The load adjustment board of the present 
invention is used by being inserted into a vacant slot of 
memory expansion slots of a data processing apparatus such 
as a computer, and reduces interruptions or re?ection noise 
of undesired high frequency components developed on the 
signal line of the slot. 
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[0024] A load adjustment board 10 includes contacts 11 
Which are connection pins to obtain electric connection With 
the pins provided in the slot When the board 10 is inserted 
into the memory expansion slot. The contacts 11 are so 
arranged as to correspond to the pins set for the respective 
signal lines in the slots. The load adjustment board 10 
contains electronic chip devices 13 having electric proper 
ties equivalent to resistance, capacitor, inductor or a circuit 
combining these in series or parallel. Each chip device 13 is 
provided for each contact 11 corresponding to the signal 
line. One end of each chip device 13 is connected to the 
corresponding contact 11 via Wiring 10a and the other end 
is connected or ?xed to the ground potential. The ground 
potential is supplied from outside via the ground pin of the 
contact 11. Instead of the ground, the chip devices 13 can be 
connected to a node Which supplies the predetermined 
potential (for example, the node Which supplies a potential 
of the poWer supply voltage or a potential obtained by 
dividing the potential of the poWer supply voltage). Thus, 
each contact 11 of the load adjustment board 10 is termi 
nated via the respective chip device 13. Some of the contacts 
11 of the load adjustment board 10 can be terminated by 
being directly connected to a node Which supplies a prede 
termined potential such as the ground Without the interven 
tion of the chip devices 13. 

[0025] The chip devices 13 mounted on the load adjust 
ment board 10 can be composed of an element Whose 
electric physical characteristic is variable such as a variable 
resistor (refer to FIG. 1B), a variable capacitor (refer to 
FIG. 1C), or a parallel circuit of a variable resistor and a 
variable capacitor (refer to FIG. 1D). Using a device having 
variable electric properties as each chip device 13 makes it 
possible to adjust the load value of the load adjustment board 
10 as desired. 

[0026] In the load adjustment board 10 of the present 
embodiment, the length of the Wiring 10a betWeen the chip 
devices 13 and the contacts 11 can be changeable. As shoWn 
in FIG. 1, this is realiZed by arranging relays 15 betWeen the 
chip device 13 and the contact 11, and by selecting one of 
Wiring patterns a and b having different lengths from each 
other so as to adjust the Wiring length betWeen the chip 
devices 13 and the contacts 11. The provision of the Wiring 
patterns having different lengths makes the inductance and 
the like of the Wiring patterns variable, thereby achieving 
?ne adjustment of the value of the load of the load adjusting 
board 10. 

[0027] FIG. 2 shoWs the structure of a computer in Which 
the above described load adjusting board 10 is to be inserted. 
The computer 30 shoWn in FIG. 2 includes a CPU 32 Which 
executes predetermined programs. The CPU 32 is con 
nected, via a bus 34 for carrying data and control signals, to 
a ROM 36, a memory expansion slot unit 38, a hard disk 40, 
a display section 42, an input operation section 44, an 
expansion slot unit 46, and a netWork interface 48. The 
ROM 36 stores basic programs and data executed in the 
CPU 32. The display section 42 comprises a liquid crystal 
display (LCD) or a CRT display. The input operation section 
44 comprises a keyboard or a mouse. The memory expan 
sion slot unit 38 comprises a plurality of slots into Which 
memory modules for increasing total memory capacity are 
inserted. The load adjustment board 10 is used in a vacant 
slot in the memory expansion slot unit 38. The expansion 
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slot unit 46 comprises slots into Which expansion boards to 
expand functions of the computer or connect With other 
apparatuses are inserted. 

[0028] FIG. 3 shoWs a state of the load adjustment board 
10 of the present embodiment mounted on the motherboard 
of the computer. On the motherboard 52 having a multi 
layered structure, a memory controller 54 and sockets 38 
each provided for a slot of the memory expansion slot unit 
38 are mounted. In the memory expansion slot unit 38, 
necessary memory modules 20 are inserted into the sockets 
38a. The load adjustment board 10 is inserted in the socket 
38a of a vacant slot. The memory controller 54 and the 
sockets 38a are electrically connected via the internal Wiring 
or external Wiring 52a of the motherboard 52. 

[0029] As described above, the insertion of the load 
adjustment board 10 of the present embodiment into a slot 
of the computer applies a load on the signal lines so as to cut 
off undesired high frequency components, thereby reducing 
re?ection noise and the like. Since the chip devices 13 are 
each comprising an element Whose electric physical char 
acteristic is variable such as a variable resistance or a 
variable capacitor, the load on the signal lines can be 
adjusted in accordance With the drivability of the memory 
controller or the load of the memory modules 20. In addi 
tion, the changeable length of the Wiring for the chip devices 
13 realiZes ?ne adjustment of the load on the signal line. 

[0030] Although in this embodiment the description is 
made so that the load adjustment board is inserted into a slot 
for memory expansion, the board may be so structured as to 
be inserted into an expansion slot Which is connected With 
external apparatus or to expand functions. 

[0031] Although the present invention has been described 
in connection With speci?ed embodiments thereof, many 
other modi?cations, corrections and applications are appar 
ent to those skilled in the art. Therefore, the present inven 
tion is not limited by the disclosure provided herein but 
limited only to the scope of the appended claims. 

What is claimed is: 
1. Aload adjustment board Which is a board mounted With 

circuits and is to be inserted into an expansion slot of a data 
processing apparatus, comprising: 

a plurality of connection pins to obtain electric connection 
in said expansion slot; and 

devices each having variable electric properties, 

each of said devices being provided for one of said 
plurality of connection pins, and one end of the device 
being connected to said one of said plurality of con 
nection pins, and the other end of the device being 
connected to a node Which supplies a predetermined 
potential. 

2. The load adjustment board according to claim 1, 
Wherein said device comprises a variable resistor, a variable 
capacitor, or a combination of these. 

3. The load adjustment board according to claim 1, 
Wherein said predetermined potential is a ground potential. 

4. The load adjustment board according to claim 1 further 
comprising means for adjusting a length of Wiring betWeen 
the device and the connection pain. 
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5. A data processing apparatus comprising: 

an expansion slot into Which a board for expanding 
function of the device is inserted; and 

the load adjustment board according to claim 1, the load 
adjustment board being inserted into the expansion slot. 

6. A data processing apparatus comprising: 

an expansion slot into Which a board for expanding 
function of the device is inserted; and 

the load adjustment board according to claim 2, the load 
adjustment board being inserted into the expansion slot. 

7. A data processing apparatus comprising: 

an expansion slot into Which a board for expanding 
function of the device is inserted; and 

the load adjustment board according to claim 3, the load 
adjustment board being inserted into the expansion slot. 
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8. A data processing apparatus comprising: 

an expansion slot into Which a board for expanding 
function of the device is inserted; and 

the load adjustment board according to claim 4, the load 
adjustment board being inserted into the expansion slot. 

9. The data processing apparatus according to claim 5, 
Wherein said expansion slot is a memory expansion slot. 

10. The data processing apparatus according to claim 6, 
Wherein said expansion slot is a memory expansion slot. 

11. The data processing apparatus according to claim 7, 
Wherein said expansion slot is a memory expansion slot. 

12. The data processing apparatus according to claim 8, 
Wherein said expansion slot is a memory expansion slot. 


