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(57) ABSTRACT 

Methods and apparatus for setting various terminations of a 
memory chip. The memory chip includes a terminal, a termi­
nation circuit that can be connected to the terminal in order to 
terminate the terminal with a settable resistance value, a con­
trol command port for receiving a control command signal, 
and a control circuit that is connected to the termination 
circuit in order to set a resistance value as a function of a 
received control command signal. 
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MEMORY CHIP WITH SETTABLE 
TERMINATION RESISTANCE CIRCUIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

T11is application claims foreign priority benefits under 35 
U.S.C. § 119 to co-pending German patent application num­
ber DE 10 2005 035 780.6, filed29 Jul. 2005. This application 
also claims foreign priority benefits under 35 U.S.C. § 119 to 10 

co-pending German patent application number DE 10 2005 
036 528.0, filed 3 Aug. 2005. Each of these related patent 
applications is herein incorporated by reference in its entirety. 

2 
The memory chip comprises a terminal, a termination circuit 
which is connectable to the terminal in order to terminate the 
terminal with a settable resistance value, a control command 
port for receiving a control command signal, and a control 
circuit that is connected to the termination circuit in order to 
set the resistance value as a function of a received control 
command signal and to make the resistance value available at 
the terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the manner in which the above recited features of 
the present invention can be understood in detail, a more 
particular description of the invention, briefly summarized 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The following description relates to a memory chip having 

a terminal for sending and/or receiving high-frequency sig­
nals. The description further relates to a method for operating 
a memory chip. 

15 above, may be had by reference to embodiments, some of 
which are illustrated in the appended drawings. It is to be 
noted, however, that the appended drawings illustrate only 
typical embodiments of this invention and are therefore not to 
be considered limiting of its scope, for the invention may 

20 admit to other equally effective embodiments. 

2. Description of the Related Art 
In memory systems, use is normally made of a multiplicity 

of memory chips that are operated via a memory bus. Control 
command signals, clock signals, data signals and address 25 

signals are generally connected to the memory chips via the 
memory bus. The memory bus comprises signal lines that 
normally connect the memory chips to one another and to a 
memory controller. However, during transmission of high­
frequency signals, signal reflections that disturb the data 30 

transmission on the memory bus and thereby limit the data 
transmission rates can occur at the terminals of the memory 
chips. It is necessary for this reason when transmitting data 
via the memory bus to provide suitable terminations at the 
terminals of the memory chips in order to reduce the signal 35 

reflections on the signal lines . 
It has previously been provided in the case of memory 

chips to switch the termination on or off at a terminal of the 
memory chip as a function of a termination signal. That is to 
say, the memory controller makes a suitable termination sig- 40 

nal available to each of the memory chips in order to support 
the following read, write or other operation onto the memory 
chips with an optimal termination at all the memory chips 
connected to the memory bus. The disadvantage of such a 
control of the memory chips consists in that switching the 45 

terminating resistors on and off is not sufficient as a rule to 
achieve an optimal termination in every operating state, and 
thus, also not sufficient to improve the data transmission via 
the memory bus. 

Furthermore, it can be provided that the strength of the 50 

terminating resistors in the memory chips is fixed in accor­
dance with a configuration value that is communicated to the 
memory chips by the memory controller in an initialization 
phase at the beginning of the operation of the memory system. 
Setting the configuration values in the memory chips before 55 

each write and read operation is time consuming. Conse­
quently, the initial presetting of the terminating resistor by the 
configuration value is also not suitable for providing termi­
nating resistors for applying to the memory bus that are suit­
able for every case of addressing the memory chips of the 60 

memory system, since the access time in the memory system 
would thereby be slowed down substantially. 

SUMMARY OF THE INVENTION 

FIG. 1 shows a block diagram of a memory chip in accor­
dance with a first embodiment; 

FIG. 2 shows a block diagram of a memory chip in accor­
dance with a further embodiment; 

FIG. 3 shows a signal-time diagram that illustrates the 
functionality of the embodiments ofFIG. land FIG. 2 given 
the presence of no operation affecting the memory chip; 

FIG. 4 shows a signal-time diagram for illustrating the 
functionality of the embodiments ofFIGS. land 2 that illus­
trates the carrying out of a write operation; and 

FIG. 5 shows a signal-time diagram for illustrating the 
functionality of the embodiments of FIGS. 1 and 2 that illus­
trates the carrying out of a write operation in conjunction with 
an activated termination signal. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A memory chip 1 is illustratedin FIG.1 as a block diagram. 
The memory chip 1 comprises a memory cell array 2, such as, 
for example, a DRAM memory cell array, that can be written 
to and read from via a logic circuit 3. The logic circuit 3 
comprises driver circuits as well as input amplifiers and out­
put drivers (not shown). The logic circuit 3 is connected to an 
external terminal 4 of the memory chip 1 via which, for 
example, address, clock and user data can be read in or driven 
out. 

The external terminal 4 is connected to a termination cir­
cuit 5 that has a first settable terminating resistor 6 with a first 
resistance value, and a second settable terminating resistor 7 
with a second resistance value. The termination circuit 5 is 
connected to a control unit 8 that makes available to the 
tennination circuit 5 a first control signal TennTime0, and a 
second control signal Term Timel. Upon activation of the first 
control signal TermTime0, the first terminating resistor 6 is 
connected to the external terminal 4 such that the external 
terminal 4 is terminated with the first resistance value set 
accordingly in the first terminating resistor 6. Upon activation 
of the second control signal TermTimel, the second termi­
nating resistor 7 is correspondingly connected to the first 
terminal such that the external terminal 4 is terminated with 
the second resistance value. Furthermore, given simultaneous 
activation of the two control signals Term Time0, Term Tim el, 

According to a one aspect, a memory chip is provided for 
setting various terminations on a signal line of the data bus. 

65 it is also possible to generate a further resistance value for 
termination that results from the parallel connection of the 
first and second resistance values. 
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Further provided is a configuration unit 9 that makes avail­
able a first configuration value TSO and a second configura­
tion value TSl. The first configuration value TSO is connected 
to the first terminating resistor 6, and the second configuration 
value is connected to the second terminating resistor 7 in 
order to set the respective resistance value of the correspond­
ing tenninating resistor 6, 7. The configuration values TSO, 
TSl can be made available in parallel via configuration sig­
nals. As a function of the respective control signal Term­
Time0, TermTimel, thecorrespondingterminatingresistor6, 10 

7, whose resistance value is provided by the respective con­
figuration value TSO, TSl, is then connected to the external 
terminal 4. 

A settable terminating resistor can be achieved, for 
example, by switchable, parallel-connected resistors. It is 15 

also possible to implement the resistors by means of transis­
tors with the same or different channel width that are com­
pletely or partially switched through. The terminating resis­
tors can be fashioned such that the respective control signal 
TermTime0, TermTimel is logically combined with each of 20 

the bits of the configuration value TSO, TSl made available by 
means of AND operation, and the respective logic results are 
connected to the inputs of transistors provided in the termi­
nating resistor. 

Via an external termination port 13, the control unit 8 25 

receives a termination enable signal TennEn that indicates 
whether or not a termination is to be provided at the external 
terminal 4. That is to say, via the first and the second control 
signal TermTime0, TermTimel, the respective terminating 
resistor 6, 7 is connected to the external terminal 4 only when 30 

the termination signal TermEn specifies that there is to be a 
termination. Otherwise, no termination of the external termi­
nal 4 is undertaken. 

4 
made available by the configuration unit 9 is connected to the 
termination circuit 5. In this embodiment, the termination 
circuit 5 comprises only one settable terminating resistor 6 
whose resistance value is set as a function of the selected 
configuration value TSO, TSl . The sole terminating resistor 6 
is now activated or deactivated, and thereby connected to the 
external tenninal 4 or not as a function of the single control 
signal TermTime0, which is made available by the control 
unit 8. 

The magnitude of the resistance value of the terminating 
resistor 6 is determined by the termination selection signal 
TermSel with the aid of which one of the configuration values 
TSO, TSl is selected. By contrast with the embodiment of 
FIG. 1, it is possible in the case of this embodiment to dis­
pense with a second settable terminating resistor and instead 
of this to select the single settable terminating resistor in 
accordance with a configuration value that can be selected via 
the multiplexer 12, doing so as a function of the current 
control command signals. A combination of various termi­
nating resistors that are simultaneously connected to the 
external terminal 4, as shown in FIG. 1, is therefore not 
possible, but chip area can be saved since only one settable 
terminating resistor 6 is required. 

FIG. 3 shows a signal-time diagram for explaining the 
signal profile for setting the termination in an inventive 
memory chip. Specified in the signal-time diagram of FIG. 3 
is a case where the goal is to switch on a termination when the 
command control signal specifies that the relevant memory 
chip is not activated, that is to say no access to the memory 
chip is to be carried out ( chip select signal deactivated). After 
a predetermined termination switch-on time ODTLon of, in 
this example, three clock periods, a desired first resistance 
value RTT_Nom (DRAM_RTT) is connected to the external 
terminal 4 in a fashion triggered by the activation of the Which of the two terminating resistors 6, 7 is connected to 

the external terminal 4 is specified as a function of a command 
signal BS that is made available by a command decoder 10, as 
a function of a received control command CMD. Via one or 
more external control command ports 11, the command 
decoder 10 receives control command signals CMD for acti­
vating, addressing and/or driving the memory chip l. 

35 tennination signal TermEn by the memory controller and by 
a rising edge of a clock signal CK at an instant TO. After 
deactivation of the termination signal TermEn during the fifth 
clock period TS, the next rising edge of the clock signal T6 
starts a predetermined termination switch-off time ODTLoff 

The control command signals CMD can assume an active 
40 that amounts in this exemplary embodiment to three and a 

half clock periods, and after the elapse thereof the terminating 
resistor is disconnected from the external terminal 4. The time 
durations of the termination switch-on time ODTLon and of 
the tennination switch-off time ODTLoff can be selected as 

or inactive state. If the memory chip 1 is a DRAM memory 
chip, the control command signals can be, for example, the 
chip select signal CS for selecting the relevant memory chip 
for a specific operation, the write enable signal WE for 45 

enabling a write access to the memory chip, the RAS signal 
(row activation signal) for transmitting the word line address 
and for activating the word line, as well as the CAS signal 
( colunm activation signal) for transmitting the bit line address 
and for activating the bit line for reading data out and/or 50 

writing them into the memory cell field. Depending on 
whether the relevant memory chip in a memory system is or is 
not selected for an operation, or whether the aim is to carry out 
writing or reading on the relevant memory chip (write enable 
signal), only one of the two terminating resistors 6, 7 or none 55 

of the two terminating resistors can be selected (under the 
control of the termination signal) in order to terminate the 
external terminal 4 in a suitable way. 

FIG. 2 shows another embodiment of a memory chip l. 
Like functions or components relative to FIG. I are identified 60 

by like reference numbers or labels. The embodiment ofFIG. 
2 differs from the embodiment ofFIG.1 in that a setting unit 
15 is provided that has the configuration unit 9 and a multi­
plexer 12. A termination selection signal TermSel made avail­
able by the control unit 8 is connected to a control input of the 65 

multiplexer 12. The termination selection signal TermSel is 
used to select which of the configuration values TSO, TSl 

desired, and should be selected such that they suffice to con­
nect the terminating resistor reliably to the external terminal 
4, or to disconnect it therefrom. That is to say, they should at 
least have the time duration required for switching a termi­
nating resistor on or off, or for connecting and disconnecting 
the terminating resistor from the external terminal 4. 

For example, given a deactivated chip select signal, that is 
to say when no operation is to be carried out in the memory 
chip, it is possible for the termination of the external terminal 
4 to be undertaken or not, and this is controlled in a memory 
system by the memory controller issuing the termination 
signal TermEn. At the same time, it is established by the 
decoder 10 of the memory chip that the chip select signal CS 
is deactivated and as a function of the chip select signal CS an 
appropriate configuration value or control signal (according 
to the particular embodiment) is connected to the termination 
circuit 5 in order to connect the selected terminating resistor 
6, 7 (FIG. I) or 6 (FIG. 2) to the external terminal 4, doing so 
as a function of the termination signal TermEn. 

FIG. 4 illustrates a further signal-time diagram for the 
embodiment of FIGS. 1 and 2. The signal-time diagram of 
FIG. 4 exhibits a case in which the corresponding memory 
chip is activated by the chip select signal CS, and a write 
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command (WE-Signal) WRS8 is sent to the memory chip by 
the memory controller. The memory controller may assert the 
termination signal TermEn and the write signal WRS8 such 
that they can be accepted into the memory chip by a rising 
clock edge at an instant T12. The command decoder decodes 
the write signal WRS8 and generates the command signal BS, 
which is applied to the control unit 8. Depending on the 
command signal BS, it is established in the control unit 8 that 
it is now necessary to connect to the external terminal 4 a 
terminating resistor that is determined by the second configu- 1 o 
ration value. In the case of the embodiment of FIG. 1, the 
control unit 8 therefore activates the second control signal 
TermTimel in order to activate the second terminating resis-
tor 7. In the embodiment ofFIG. 2, the control unit 8 switches 
the termination selection signal TermSel such that the multi- 15 

plexer 12 connects the second configuration value to the 
termination circuit 5 in order to set there the resistance value 
of the terminating resistor 6 to the corresponding value, in this 
case to a second resistance value RTT_ WR that corresponds 
to the terminating resistor that is to be connected to the acti- 20 

vated memory chips in the event of a write access to the 
external terminal 4. 

6 
of the terminating resistor to the corresponding resistance 
value. Furthermore, it is likewise possible for the termination 
to be switched off and the resistance value to be changed 
simultaneously. 

Furthermore, it can be provided, for example, when a con­
trol command of the second group of control commands is 
present that after the lapse of a second switchover time 
ODTLCWN the control unit 8 changes the termination of the 
second resistance value to the first resistance value irrespec­
tive of whether the termination signal TermEn provides a 
termination or not. The second switchover time ODTLCWN 
corresponds at least to a time duration that is determined by 
the ending of the write access or by the ending of an access to 
the memory chip that is triggered by a control command of the 
second group of control commands. In the case of a burst 
write access as described in conjunction with FIG. 4, the 
second switchover time should be a function of the write 
latency time WL and of the time duration for the burst access. 
Alternatively, the second switchover time can also be set as a 
function of the end of a data transfer from and to the memory 
chip l. The second switchover time ODTLCBM may be the 
sum of the write latency WL, and the duration of the burst 
access (burst length/2*clock cycle length TCK) plus a safety 
period (½*TCK or a multiplier thereof). It is possible in this 

Depending on the termination signal TermEn the terminat­
ing resistor is now connected to the external terminal 4 after 
the tennination switch-on time ODTLon, the tenninating 
resistor now being a different one, depending on the control 
command signal, as previously in the case of the deactivated 
memory chip (FIG. 3). The write latency time duration WL, 
which amounts to 5 clock periods in the exemplary embodi­
ments shown, begins to run at the same time as the reception 

25 way for the second resistance value RTT _ WR for terminating 
the terminal to be made available for terminating the terminal 
only for a specific time duration as a function of a control 
command CMD that is present, the terminal being terminated 
again after the elapse of this time duration with the first 

of the write command WRS8. The data strobe signal DQS can 
30 resistance value if the latter is specified by the termination 

signal TermEn. 
be read into the memory chip at the same time as the data in 
terms of one clock period before the transmission of a data 
burst, that is to say transmission of 8 data bits. The termina­
tion switch-on time ODTLonmay be selected to be equal to or 35 

less than the write latency time duration WL in order to ensure 
that the desired terminating resistor is connected to the exter­
nal terminal 4 during transmission of data to the memory chip 
( during write access). 

In general, the command signal BS is generated in the 40 

command decoder 10 such that it specifies to the control unit 
8 which resistance value, RTT_Nom or RTT_ WR, is to be set 
as terminating resistor for the terminal. In the case of a first 
group of control commands CMD that are present, the com­
mand decoder 10 outputs a command signal BS to the control 45 

unit 8 which specifies that a termination needs to be under­
taken with the first resistance value RTT_Nom (with the 
termination signal TermEn activated), and in the case of a 
second group of control commands the command decoder 10 
outputs a command signal BS to the control unit 8 which 50 

specifies that the terminal 4 is to be terminated with a second 
resistance value (with the termination signal TermEn acti­
vated). The first group of control commands can comprise 
control commands that, for example, indicate a deactivation 
of the integrated circuit, or a read access to the integrated 55 

memory circuit, while the second group of control commands 
can indicate write commands to the integrated memory cir­
cuit. 

Referring to FIG. 5, an embodiment, is shown in which the 
termination signal TermEn permits the termination of the 
terminal 4 to be switched on before, during and after a write 
access WRS4, the termination being set before the write 
access to the first resistance value RTT _Norn. After the elapse 
of the first switchover time ODTLCNW the terminal 4 is 
terminated with the resistance value RTT _ WR, and after the 
elapse of the second switchover time ODTLCWN, the termi­
nation is switched back again to the first resistance value 
RTT_Nom. 

While in the exemplary embodiment shown in FIG.1 only 
two different terminating resistors can be connected to the 
external terminal 4, the number of different settable terminat­
ing resistors can, however, be as high as desired. Accordingly, 
different terminating resistors can be connected to the exter­
nal terminals for different accesses in a memory system in 
which the memory chip is operated. 

According to one aspect of the invention, during the opera­
tion of the memory chips in a memory system the terminating 
resistors can be specifically set for each of the memory chips 
as a function of the operation currently being carried out. 
Thus, it is possible to provide different terminating resistors 
that can individually, or else in combination, be connected to 
the external terminal. It can be possible, in addition, to apply 
a terminating resistor to the external terminal as a function of 
a termination signal TermEn. 

In summary, a memory chip for setting various termina­
tions is provided on a signal line of the data bus. The memory 
chip comprises a terminal, a termination circuit that can be 
connected to the terminal in order to terminate the terminal 
with a settable resistance value, a control command port for 
receiving a control command signal, and a control circuit that 

The time duration between the applying of a control com­
mand signal or between the making available of the command 60 

signal BS to the control unit 8 and changes, dependent 
thereon, to the resistance value in the termination circuit 5 
may be established as first switchover time ODTLCNW that 
may be equal to or less than the termination switch-on time 
ODTLon. 65 is connected to the termination circuit in order to set the 

In general, the control unit 8 may essentially switch on 
simultaneously the termination and the corresponding setting 

resistance value as a function of a received control command 
signal and to make it available at the terminal. 
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The memory chip renders it possible to set a resistance 
value of the termination circuit as a function of a control 
command connected to the memory chip, and to terminate the 
terminal in an improved way such that the data transmission 
via the memory bus, which can be connected to the memory 
chip in a memory system, is supported in an optimal way. It is 
possible in this way to set the terminating resistor directly as 

8 
command signal that is present to communicate to the control 
unit whether a first or a second resistance value is to be set for 
termination. 

In accordance with a further aspect, a memory system is 
provided having a memory controller, with a number of 
inventive memory chips and having a memory bus to which 
the memory controller and the memory chips are connected, 
the memory bus comprising a signal line that interconnects 
the terminals of the memory chips and a terminal of the 
memory controller. 

In accordance with a further aspect, a method is provided 
for operating a memory chip in the case of which a control 
command signal is received, in which a terminal is terminated 
with a settable resistance value, and the resistance value is set 

a function of the operation of the memory system without the 
need to store a configuration value in the memory chip imme­
diately before carrying out the operation by a corresponding 10 

setting operation controlled by the memory controller. It is 
advantageous that the setting of the respective termination 
need not be controlled by a memory controller of the memory 
system, but is prescribed by the control command signals in 
the memory system. 15 as a function of the received control command signal, and the 

terminal is terminated with the set resistance value. It is The termination circuit can further have a number ofter­
minating resistors in order to provide a number of various 
resistance values, the control circuit being fashioned in order 

possible in this way to set the terminating resistor, which is 
connected to a terminal of a memory chip, as a function of a 
control command such that it is possible during operation of to select at least one of the terminating resistors and apply it 

to the terminal. By providing the number of the terminating 
resistors in the memory chip, the corresponding terminating 
resistors can be selected relatively quickly such that there is 
no, or no substantial time loss in carrying out the operation in 
the memory system. 

20 the memory chip in a memory system to set the termination 
suitable for operations to be carried out at each of the memory 
chips in order to reduce signal reflections on the lines of the 
memory bus, and thus to increase the possible data transmis­
sion rate. It is also advantageous that the setting of the resis-

In accordance with a further embodiment, a configuration 
unit is provided in order to set the resistance values of the 
number of terminating resistors. It is thereby possible to 
preselect the resistance values with which the terminal can be 
terminated. 

25 tance value can be carried out without providing further sig­
nals to be connected from outside. 

In accordance with a further embodiment, the termination 30 

circuit can comprise a settable terminating resistor, a setting 
circuit being provided in order to make available as a fimction 
of a selection signal a setting value with the aid of which the 
resistance value of the terminating resistor is determined. 

TI1e memory chip further has a termination port in order to 35 

receive a termination signal, the control circuit being con­
nected to the termination circuit in order, as a function of the 
termination signal either to terminate the terminal with the set 
resistance value, or not to terminate the terminal. It is possible 
in this way optionally also not to provide any termination at 40 

the terminal when this is prescribed by the memory controller 
and/or a control command. 

The control circuit can further be connected to the termi­
nation circuit in order as a function of the termination signal 
to terminate the terminal with the set resistance with a first 45 

time delay in each case, or not to terminate it in accordance 
with a second time delay, the first time delay sufficing in order 
to set the resistance value. The first and the second time delays 
can be the same or different. 

The control unit can further be fashioned such that the 50 

resistance value is set to a specific second resistance value as 
a function of the presence of a control command signal after 
a predetermined first switchover time and/or is set to a spe­
cific first resistance value after a predetermined second 
switchover time. 

In accordance with a further embodiment, the control cir­
cuit sets the first switchover time as a function of the first time 
delay, and/or sets the second switchover time as a function of 
the second time delay. 

55 

In particular, the control unit can be fashioned such that the 60 

resistance value is set to the second resistance value in a 
fashion substantially simultaneous with the appliance of the 
termination at the terminal, and/or is set to the first resistance 
value in a fashion substantially simultaneous with the ending 
of the termination of the terminal. 

In accordance with a further embodiment, a command 
decoder can be provided in order as a function of a control 

65 

The resistance value can further be set by the selection of a 
setting value for a settable terminating resistor. 

The method further includes setting the resistance value by 
selection from a number of terminating resistors that are 
connected to the terminal. 

In accordance with a further embodiment, it is possible to 
receive a termination signal and, as a function of the termi­
nation signal, either the terminal with the set resistance value 
is terminated, or the tenninal is not terminated. 

In accordance with a further embodiment, it is possible as 
a function of a change in level of the termination signal either 
to switch on the termination with the set resistance value with 
a time delay, or to switch off the termination with the time 
delay, the time delay being selected such that the selected 
terminating resistor can be set. 

While the foregoing is directed to embodiments of the 
present invention, other and further embodiments of the 
invention may be devised without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that follow. 

What is claimed is: 
l. A memory chip for variably setting terminations, com­

prising: 
a terminal; 
a termination circuit coupled to the tenninal and config­

ured to terminate the terminal according to a settable 
resistance value; 

a control command port for receiving a control command 
signal for affecting accessibility of the memory chip; 

a control circuit connected to the termination circuit and 
configured to set the resistance value as a function of the 
received control command signal; and 

a termination port to receive a termination signal, wherein 
the control circuit is configured to selectively terminate 
the terminal with the set resistance value in response to 
the termination signal, 

wherein the control circuit, as a function of the termination 
signal, selectively performs one of: (i) terminates the 
terminal with the set resistance value after a first time 
delay; and (ii) does not terminate the terminal in accor-
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dance with a second time delay, the first time delay being 
sufficiently long to set the resistance value. 

2. The memory chip of claim 1, wherein the control circuit 
is configured such that, as a fimction of the received control 
command signal, the resistance value is set to a first resistance 
value after a first predetermined switchover time and is set to 
a second resistance value after a second predetermined 
switchover time. 

10 
resistance value after a first time delay; and (ii) does not 
terminate the terminal of the respective memory chip in 
accordance with a second time delay, the first time delay 
being sufficient to set the resistance value. 

6. The system of claim 5, wherein the control circuit is 
configured such that, as a function of the received control 
command signal, the resistance value is set to a first resistance 
value after a first predetermined switchover time and is set to 
a second resistance value after a second predetermined 3. The memory chip of claim 2, wherein the control circuit 

sets the first switchover time as a function of the first time 
delay, and sets the second switchover time as a function of the 
second time delay. 

10 switchover time. 

4. The memory chip of claim 3, wherein the control circuit 
sets the resistance value to the first resistance value as a 
function of the control command signal substantially simul- 15 

taneously with the switching on of the termination of the 
terminal, and sets the resistance value to the second resistance 
value substantially simultaneously with the ending of the 
termination of the terminal. 

7. The system of claim 6, wherein the control circuit sets 
the first switchover time as a function of the first time delay, 
and sets the second switchover time as a function of the 
second time delay. 

8. The system of claim 7, wherein the control circuit sets 
the resistance value to the first resistance value as a function 
of the control command signal substantially simultaneously 
with the switching on of the termination of the terminal of the 
respective memory chip, and sets the resistance value to the 

5. A system, comprising: 
(a) a memory controller having a terminal; 
(b) a plurality of memory chips, at least one of the memory 

chips comprising: 

20 second resistance value substantially simultaneously with the 
ending of the termination of the terminal of the respective 
memory chip. 

a terminal; 
a termination circuit connectable with the tenninal and 25 

configured to tenninate the tenninal according to a 
settable resistance value; 

a control command port for receiving a control com­
mand signal for affecting accessibility of the memory 
chip; and 

a control circuit connected to the termination circuit and 
configured to set the resistance value as a fimction of 
the received control command signal; 

30 

( c) a memory bus comprising a signal line interconnecting 
the terminals of the memory chips and the terminal of the 35 

memory controller; and 
( d) a termination port to receive a termination signal, 

wherein the control circuit is configured to selectively 
terminate the terminal of the respective memory chip 
with the set resistance value in response to the termina- 40 

tion signal, 
wherein the control circuit, as a fimction of the termination 

signal, selectively performs one of: (i) terminates the 
tenninal of the respective memory chip with the set 

9. A method for operating a memory chip, comprising: 
receiving a control command signal for affecting accessi­

bility of the memory chip; 
setting a resistance value for a tenninal as a function of the 

control command signal; 
terminating the terminal with the resistance value, wherein 

terminating comprises at least one of: beginning the 
terminating after a first time delay relative to the termi­
nation enable signal and stopping the terminating after a 
second time delay relative to the termination enable 
signal, the first time delay being selected such that the 
selected terminating resistor can be set; and 

receiving a termination enable signal, the presence of 
which is required for the terminating to occur. 

10. The method of claim 9, further comprising: 
changing the resistance value after a predetermined first 

switchover time relative to receiving a predetermined 
command represented by the control command signal; 
and 

terminating the terminal with the changed resistance value. 

* * * * * 

XILINX EXHIBIT 1001 
Page 11


	Bibliography
	Abstract
	Drawings
	Description
	Claims



