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now or in the future, or credit any overpayment to Account No. 11-1410. 

Was this invention made by an agency of the United States Government or under a contract with 
an agency of the United States Government? 

(X) No. 

( ) Yes. The name of the U.S. Government agency and the Government contract number 
are: 

(X) Please send correspondence to: 

Bruce S. Itchkawitz 
Knobbe, Martens, Olson & Bear, LLP 

2040 Main Street, 14th Floor 
Irvine, CA 92614 

Samsung Electronics Co., Ltd.
Ex. 1009, p. 1



PROVISIONAL APPLICATION FOR PATENT 
COVER SHEET 

Case No. NETL.028PR 
Date: July 21, 2004 

Page 2 

Respectfully submitted, 

Bruce S. Itchkawitz 
Registration No. 47,677 
Customer No. 20,995 
(949) 760-0404 

HADOCS \BSI\13S1-6348.DOC 
072104 

Samsung Electronics Co., Ltd.
Ex. 1009, p. 2



Mobile Martens Olson & Bear UP 
Intellectual Property Law 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

2040 Main Street 
Fourteenth Floor 
Irvine, CA 92614 
Tel 949-760-0404 
Fax 949-760-9502 
www.kmob.com 

Bruce S. Itchkawitz, Ph.D. 
bsi@kmob.com 

CERTIFICATE OF MAILING BY "EXPRESS MAIL" 

Attorney Docket No. : . NETL.028PR 

Applicants •. William M. Gervasi et al. 

For •. MEMORY MODULE WITH TIED DQS PINS 

Attorney •. Bruce S. Itchkawitz 

"Express Mail" 
Mailing Label No. EV 307990886 US 

Date of Deposit • July 21, 2004 

I hereby certify that the accompanying 

Transmittal letter; Specification in six (6) pages; Check for filing fee; Return 
prepaid postcard 

are being deposited with the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1.10 on the date indicated above and are addressed to the 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Nelson Merida 

HADOCS\BSN3S1-6347.DOC 
072104 

San Diego San Francisco Los Angeles Riverside San Luis Obispo 
619-235-8550 415-954-4114 310-551-3450 951-781-9231 805-547-5580 Samsung Electronics Co., Ltd.

Ex. 1009, p. 3



NETL.028PR PROVISIONAL PATENT 

MEMORY MODULE WITH TIED DQS PINS 

Summary of the Invention 

[0001] In certain embodiments, a memory module uses two lower-density DDR2 

synchronous dynamic random access memory ("SDRAM") integrated circuits with shared 

data strobe signal ("DQS") pins to simulate one higher-density DDR2 SDRAM integrated 

circuit. 

[0002] In certain embodiments, a memory module comprises a plurality of pairs 

of lower-density memory components, each pair connected together with shared DQS pins to 

simulate a higher-density memory component. Each pair of memory components comprises 

a first memory component and a second memory component. The internal termination 

resistors of the second memory component are disabled by tying the On-Die Termination 

("ODT") pin of the second memory component to ground. In certain such embodiments, the 

termination resistors for DQ pins of the second memory component are provided off-chip 

using discrete components. In certain other such embodiments, the termination resistors for 

DQ pins of the second memory component are provided off-chip using integrated circuit 

components. 

Brief Description of the Drawings 

[0003] Figure 1 schematically illustrates a configuration in which a DQS pin of a 

first memory component is connected to a DQS pin of a second memory component. 

[0004] Figure 2 schematically illustrates a configuration in which a DQS pin of a 

first memory component is connected to a DQS pin of a second memory component with the 

ODT of the DQS pin of the second memory component tied to ground. 

Detailed Description of the Preferred Embodiment 

[0005] Most high-density memory modules are currently built with 512-Megabit 

("512-Mb") memory components wherein each component has a 64Mb x 8 organization. For 

example, a 1-Gigabyte ("1-GB") memory module with error checking capabilities can be 

fabricated using eighteen such 512-Mb memory components. Alternatively, it can be 

economically advantageous to be able to fabricate the 1-GB memory module using lower-

density memory components and doubling the number of components required to produce the 
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desired word width. For example, by fabricating the 1-GB memory module using thirty-six 

256-Mb memory components with 64Mb x 4 organization, the cost of the resulting 1-GB 

memory module can be reduced since the unit cost of 256-Mb memory components is 

typically lower than one-half the unit cost of 512-Mb memory components. The cost savings 

can be significant, even though twice as many 256-Mb memory components are used in place 

of the 512-Mb memory components. 

[0006] For proper operation, the computer system advantagously recognizes the 

1-GB memory module comprising 256-Mb memory components with 64Mb x 4 organization 

as having 512-Mb memory components with 64Mb x 8 organization of the same depth. This 

advantagous result would desirably be achieved by connecting together two output signal 

pins (e.g., DQS or data strobe pins) of the two 256-Mb memory components. The DQS or 

data strobe is a bi-directional signal that is used during both read cycles and write cycles to 

validate or latch data. However, a general guideline of memory module design warns against 

connecting two output signal pins together in this way. 

[0007] Figure 1 schematically illustrates the problem arising from tying together 

two DQS signal pins of two memory components. Figure 1 schematically illustrates a 

configuration in which a DQS pin 12 of a first memory component 10 is connected to a DQS 

pin 14 of a second memory component 20. The two DQS pins 12, 14 are both connected to a 

controller (not shown). The DQ (data input/output) pin 22 of the first memory component 10 

and the corresponding DQ pin 24 of the second memory component 20 are each connected to 

the memory controller by the DQ bus (not shown). Typically, each memory component will 

have a plurality of DQ pins (e.g., eight DQ pins per memory component), but for simplicity, 

Figure 1 only shows one DQ pin for each memory component. 

[0008] Figure 1 also schematically illustrates an on-die termination or "ODT" 

configuration which utilizes termination resistors internal to the memory components to 

provide signal termination. Each memory component 10, 20 has a corresponding ODT pin 

62, 64 which is connected to the memory controller. The ODT pin 62 of the first memory 

component 10 provides a signal which can disable the internal termination resistors 52, 56 of 

the first memory component 10. The ODT pin 64 of the second memory component 20 

provides a signal which can disable the internal termination resistors 54, 58 of the second 
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memory component 20. Certain memory components, including but not limited to DDR2 

memory components, are configured to selectively disable the ODT of the memory 

component in this way. For example, the termination resistors of a memory component can 

be enabled when the ODT pin of the memory component is pulled high (schematically shown 

as a closed switch by a dash-dot line in Figure 1) and can be disabled when the ODT pin of 

the memory component is grounded (schematically shown as an open switch by a solid line in 

Figure 1). By selectively disabling the termination resistors of an active memory component, 

while leaving the termination resistors of inactive memory components enabled, such 

configurations advantageously preserve signal strength on the active memory component 

while continuing to eliminate signal reflections at the bus-die interface of the inactive 

memory components. 

100091 In certain embodiments, the DQS pins 12, 14 of each memory component 

10, 20 are selectively connected to ground through a corresponding termination resistor 52, 

54 internal to the corresponding memory component 10, 20. Similarly, in other 

embodiments, the DQ pins 22, 24 are selectively connected to ground through a 

corresponding termination resistor 56, 58 internal to the corresponding memory component 

10, 20. In certain embodiments, rather than being connected to ground, the DQ pins 12, 14 or 

the DQS pins 22, 24 are selectively connected to VTT through the corresponding termination 

resistors 52, 54, 56, 58. The resistances of the internal termination resistors 52, 54, 56, 58 are 

selected to clamp the voltages so as to reduce the signal reflections from the corresponding 

pins. In the embodiment schematically illustrated by Figure 1, each internal termination 

resistor 52, 54, 56, 58 has a resistance of approximately 75 ohms. 

[0010] When connecting the first memory component 10 and the second memory 

component 20 together to form a double word width, both the first memory component 10 

and the second memory component 20 are active at the same time. Connecting the first 

memory component 10 and the second memory component 20 as shown in Figure 1 results in 

an effective termination resistance for the DQS pins 12, 14 of one-half the desired ODT 

resistance to reduce signal reflections since the internal termination resistors 52, 54 of the 

two memory components 10, 20 are connected in parallel. For 75-ohm internal termination 

resistors, the effective termination resistance for DQS pins 12, 14 is then 37.5 ohms. This 
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reduction in the termination resistance can result in signal reflections causing the memory 

component to malfunction. 

[0011] Figure 2 schematically illustrates an embodiment which avoids connecting 

the internal termination resistances of the DQS pins 12, 14 in parallel. As described above in 

relation to Figure 1, Figure 2 only shows one DQ pin for each memory component for 

simplicity. The ODT pin 64 of the second memory component 20 is tied (e.g., directly hard-

wired) to ground, thereby disabling the internal termination resistors 54, 58 on the DQS pin 

14 and DQ pin 24, respectively, of the second memory component 20 (schematically shown 

as open switches in Figure 2). The termination resistance for both DQS pin 12 and DQS pin 

14 is provided by the termination resistor 52 internal to the first memory component 10. In 

addition, the ODT pin 62 provides a signal which selectively disables the termination 

resistance for both the first memory component 10 and the second memory component 20 

when these memory components are active. 

[0012] The termination resistor 56 of the DQ pin 22 of the first memory 

component 10 is enabled or disabled by signals to the ODT pin 62 of the first memory 

component 10. The termination resistance of the DQ pin 24 of the second memory 

component 20 is enabled or disabled by signals to an ODT circuit 70 which is external to the 

second memory component 20. In certain embodiments, the termination resistance and the 

ODT circuit 70 for the second memory component 20 are provided by discrete components. 

In certain other embodiments, the termination resistance and the ODT circuit 70 for the 

second memory component 20 are provided by integrated circuit components. 

[0013] Certain embodiments advantageously allow the use of lower cost readily 

available 512-Mb DDR2 SDRAM components to replace more expensive 1-Gb DDR2 

SDRAM components. Certain embodiments advantageously reduce the total cost of the 

resultant memory module. 

[0014] Various embodiments of the present invention have been described above. 

Although this invention has been described with reference to these specific embodiments, the 

descriptions are intended to be illustrative of the invention and are not intended to be 

limiting. Various modifications and applications may occur to those skilled in the art without 

departing from the true spirit and scope of the invention. 
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FIGURE 1: 
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FIGURE 2: 
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